HOBOCHUEHMPCKHH I'OCYJAPCTBEHHbBIN
ATPAPHBIY YHUBEPCUTET
@PaKyJIbTeT 3KOHOMUKH U yIIPaBJIeHUS

ENGLISH FOR AGRICULTURAL ENGINEERS

Y4e0HO-MeTOAMUIECKOE TTOCOOHe JIs1 DaKaIaBPOB,
MarucTpaHTOB U aCIIUPAHTOB

HOBOCHEHNPCK 2024



Kadenpa nHOCTpaHHBIX SI3bIKOB

YK 802.0:631.3(075)
bbK 81.432.1:40.72. 973
E 56

CocraBurenu: cT. nipernojiaBatesib E.JO. CemenmoBckas,
3aB. Kadeapoi, kaHj. ¢usoi. H., gon. E.I'. Kopomkux,

Penienszent: kaHpa. ¢uios. Hayk, A0L. Kad. TEOpPUM SI3blKa U MEXKYJIbTYPHOU
xommyHukanmu HI'TTY H.B. Hocenko

English for Agricultural Engineers: yue6HO-MeTonuueckoe nocobue / HoBocu®.
roc. arpap. yH-T. ¢ak. OuY; aBTopbi-cocT.: E.FO. CemenrtoBckas, E.I'. KopoTkux. —
HoBocubupck, 2024. — 337 c.

Y4ebHO-MeTOIMUeCKOe TOCOOMe TMpeqHa3HAa4eHO [JIi ayJAUTOPHOM M CaMOCTOSI-
TeJIbHOW paboThl C y4eOHBIM MaTepuajioM IpodeCcCUOHAIbHOW HAMNpaBJIeHHOCTH Ha aH-
TJIMMCKOM si3biKe. Pazneiibl ocobusi cojiepikaT TeKCTOBBIM MaTeprall MpodeCCUOHAIbHO-
OPHWEeHTUPOBAHHOTO XapakTepa. M3maHwe mpu3BaHO MOMOYb CTyAeHTaM COpPMHUPOBATH
HeoOXOJlMMble 3HAHWSI, YMEHUS! U HABBIKW: YMEHHe YUTaTb U aHAJIM3UPOBaTh TEKCThl Ha
aHTJIMMCKOM sI3bIKe C TIeJIbI0 He TOJIbKO U3BJleyeHUs] UHOPMAIIUU, HO U NPUOOpeTeHus
HAaBBIKOB YCTHOM Y NMKWCbMEHHOW CIeIMaJIM3UpPOBAHHON KOMMYHMKAIIUKU. Y 4eOHBIA MaTe-
puas 1nocobusi MoXKeT OBbITh MCIIOJIB30BaH [IJII CAaMOCTOSITeJIbHOM paboThl CTYJIeHTOB U B
KauecTBe 3aJJaHUM JjIsl IPOMEeXXYTOYHOM M UTOTOBOM aTTeCTAllUU T10 TUCIUIIIMHAM OJI0Ka
«HOCTpaHHBIN $13bIK (AHTJIMUCKUN)Y.

[Tocobue MoxeT OBITb KUCIIOJIB30BAHO B KauyeCTBe OCHOBHOM WIIM JIOMOJTHUTEIbHON
JMTepaTypsbl Ui Bcero Habopa MUCIMIUIMH 6iioka «HOCTpaHHBIN S3bIK» WHXKEHEepHBIX
HallpaBJIeHUM TOJITOTOBKU OakajlaBpuaTa, CIelldajuTeTa, MarucTpaTypbl, aCIUPaHTYPbl
OYHOM M 3a04HOU GOpPM 0OyUeHMUHl.

YTBepXJleHO U PeKOMEeH]I0BAaHO K M3[IaHUI0 MeTOOUYeCcKUM coBeToM W HXXeHepHOro
mHcTuTyTa (Tpotokosn Ne 11 ot 25 utons 2024 1.).

© HoBocubupckuii rocyJapCTBeHHbBIN arpapHbIi yHUBepcuTeT, 2024



COAEPKAHMHUE

IIOSICHUTEJIDHAS SAIINMCKA. ... eiiieesisnessnissssssssssssssssssssssssssssssassssssassssssassnnnss 6
PA3JEJI 1. PABOTA C TEKCTOBbBIM MATEPUAJIOM
ITPOPECCHUOHAJIBHOU HAITPABJIEHHOCTM.....ccttiiisemssnssssssnsssssssssnsssssssssnsssnssss 9
Unit 1. Agricultural ENGINEETING ........ccooiiiiiiiiiiiiiiiee e 9
Unit 2. Mechanization in AGriCUItUTe ...........ccviiiiiiiiiiiee e 17
Unit 3. Agricultural Machinery ..........cccooiiiiiiioiiicie e 24
Unit 4. Agricultural Machinery and Farm Equipment Maintenance.............c.cccccvve.nne. 34
Unit 5. Agritech INNOVALIONS .....c.coiiiiiiiiiiiiiiiie e 44
Unit 6. Cybersecurity in AGIiCUtUTe ..........ccooviiiiiiiii e 54
PA3ZTIEJI 2. BAHK TEKCTOB ITPO®ECCHUOHAJIBHOUA
HAIIPABJIEHHOCGTH.....cociiiiieiiiieesnsisnssnssssssnsssssssssssssssssssssssssassssssassnsssssssnsssssnssansnns 64
2.1. Professional Agricultural Machinery..........ccccocooiiieniiiiii e 64
2.1.1. Grain Harvesting Combines............cccoooviiiieniiiiic s 64
Text 1. A Combine Harvester.........cciciiiiiiiiiieiiee e 64
Text 2. TORUM 7853 ...ttt 65
TeXt 3. NOVA et b et ne s 68
TEXE 4. T500 ...ttt b e et 72
Text 5. LEXION Models: Cab and Comfort, Digitalisation ...........ccccceevriveniiiinecnnennn, 74
Text 6. LEXION 8000/7000: Crop FIOW.......cccoiiiiiiiiiiiiiiienies e 77
Text 7. LEXION 8000/7000: Engine and Running Gear ............cccocoveriinienieesieenieenen, 80
Text 8. GOMSELMASH GS2124: Uni Cab, Feeder Housing and Dust Control .......... 83
Text 9. GOMSELMASH GS2124: Hybrid-flow System, Air Fan, Grain Tank,
Straw Chopper, Innovative Systems, Electronic Systems and Adapters........... 85
Text 10. John Deere’s New S7 Combine Built with Tech for the Future of Farming ... 88
Text 11. John Deere’s New T6 800 Walker Combine............cccoovviiriiiiniiiniicneeeennns 92
Text 12. Power Stream Header...........ccooviiiiiiiiiiees e 94
Text 13. Float Stream Close-cutting Header .............ccoooveiiiriiiniiicese e 96
Text 14. Corn Stream Header ..........c.coviiiiiiiiiiieeees s 99
Text 15. Pick-up Platform Swa PicK .......cccooiiiiiiiiiiii e 101
TeXE 16. UNL CATES ...vviiiiiiiiiiiie et 103
Text 17. Tips to Prepare Your Combine for Winter..........cccccocevivin e i, 105
2.1.2. Hay and Forage EQUIPIMENLt .........c.coviiiiiiiieiiec e 106
Text 1. Forage Harvesters. ........ccviiiiiioiiiiiie e 106
Text 2. DON BB0M.....cc.ooiiiiiiieiii et nnnen 108
Text 3. RSM F 2000 ......cooiiiiiieiiieieiesee et 110
Text 4. JAGUAR 900: FEALUTES .......cceeiviiiiiieiiieie et 113
Text 5. JAGUAR 900: Assistants for Extremely Precise Steering During Harvesting 116
Text 6. JAGUAR 900: Operation, Silage Quality and Fuel Consumption................... 118
Text 7. Hay Harvest Equipment: A Complete Guide..........cccocoeiiiiiiiiiiiiiic e 120
Text 8. John Deere Hay and Forage Harvesting Equipment .............ccccciiiiiiiiiiiinns 121
Text 9. The W200 Series WINATOWETS .........ccoiuiiiiiiiiiiiiiiiiie e 124
Text 10. Mower ConditiOneTs...........cooveiiiireeriieee e 126
Text 11. Self-propelled Mower KSU 2 ........oooiiiiiie e 128
Text 12. Maize Header 450/600/750 ........cccvieiiieiirienieenieie e 131
Text 13. Adapters to Forage-harvesting Combines: Grass Header 500/600 ................ 133
Text 14. Adapters to Forage-harvesting Combines: Pickup Forage Harvesting Mounted
FOr Up 300/400........ccciiiiiiiiiiieii s 135
Text 15. New Hay Mowers on the Market ... 136
Text 16. Round and Square Balers ... 138
Text 17. John Deere Square Baler Lineup..........cccccveiiiiiiiiiiiiiicc e 140
Text 18. Tips for Maintaining John Deere Square Baler.............ccccvviiiiiiiiiiiiiniinnns 142

3



Text 19. Hay and Forage Raking, Mowing, Tedding, Baling and Handling Equipment

for Boosting Efficiency........c.ccocviiiiiiiiiii 143
Text 20. Hay Tedders and Tedder Rakes ...........c.cccooviriiiiiiiini e 147
/70 TG T B 161 10 ) 6 PP U OPURPPPPRRPP 150
Text 1. Tractor: Definition, History and TYPeS ........cccccvvviiiiiiiiiiiiiie e 150
Text 2. Benefits of Tractors in Farming and Agriculture...........cccccoviieiniiiniiieniiienns 151
Text 3. Uses of Tractor in AGTiCUTUTE .........cccovuiiiiiiiiiiii e 152
Text 4. Tractor Production in RUSSIA.........cccviiiiiiiiiiiiccc e 154
Text 5. Rostselmash Series 3000: High Performance .............ccccoviiiiiiiciiniine, 157
Text 6. Rostselmash Series 3000: Comfort Features...........cccoovoiiieiiiiiiiciinicsee, 160
Text 7. Rostselmash Series 3000: Attention to Details and Options.............cccevvrrneee. 161
Text 8. John Deere Updated 7R TTaCIOTS ........ccccvcuiiiiiiiiiiienricsee e 163
Text 9. The 2025 9RX Series Is John Deere’s Biggest Tractor Yet..........cccocovevvrrnenne. 166
Text 10. Claas Introduces New Xerion, Arion and Axion Tractor Lines..........ccceeuuue. 167
Text 11. One in Every Ten Tractors in the World Is from Belarus...........ccccccovevvnennne. 170
Text 12. Minsk Tractor WOTKS .........ooiiiiiiiieiieeee e 172
Text 13. MTW Production: TTaCIOTS ........cciuiiiieeiiieiee e 173
Text 14. 6-cylinder Belarus: Strong and Reliable ............ccccooiiiiiiiiii 175
2.1.4. Tractor Attachments and Implements..........ccccuvvvriiiiin e 176
Text 1. Tractor AttaChMENtS..........cuiiiiiiiie e 176
Text 2. Tillage Equipment: DV-1000 Offset Disc Harrows........cccccveveriienniennnienienn 179
Text 3. Tillage Equipment: Precision Seeding ............cccccevvvenieiiieiieniec e 181
Text 4. Tillage Equipment: CultiVatorS ..........ccceeiiuiriieiiieiee e 184
Text 5. Forage Equipment: Berkut 3200, Strige 2100-2800 Series and SapSun 2400
IMIOWETS ...ttt sb e 186
Text 6. Forage Equipment: Rakes Kolibri 350/470 and Kolibri Duo 810 ................... 189
Text 7. Fertilization Equipment: Mounted Spreader Grach and RSM AP-3000/4000
Liquid Fertilizer APPliCator........cccocviiiiiiiieiie e 191
Text 8. Grain Tank ACCUMUIALOT.........ccuuiiiiiiiiie e e 193
Text 9. Trailer Sprayers RSM TS-6200 Sputnik .........cccovvoiiiiiiiiieiiinee e 195
Text 10. Trailer Sprayers RSM TS-3200/4500 Satellite ........ccccceviiiieriieniinnieeniee 197
Text 11. Benefits of Using Tractor Trailers in Agriculture Sector............cccccovevvernnne. 201
Text 12. Tractor Semi-trailers and Trailers ............ccccoiiiiiiiiiiii s 202
Text 13. Mineral Fertilizer Spreaders. ... 205
Text 14. Organic Fertilizer Spreaders: Slurry Tankers..........c.cccocveiiiniiciiiiieesieneee 207
Text 15. Organic Fertilizer Spreaders: Solid Organic Fertilizer Applicators................ 209
2.2. Working Safely with Mobile and Stationary Agricultural Machinery ................. 211
Text 1. Hazardous Areas and Control Measures ............cccuoververreeneenieeseesseeseeeeee 211
Text 2. Dealing with Maintenance and Blockages ...........ccccooviiiiiiiiiiciicnce 213
Text 3. Safe Use of Agricultural MOWETS.........cccoviiiiiiiieiiesieeee e 214
Text 4. Safe Use of Big Round Balers...........ccccooiiiiiiiiieeee e 216
Text 5. Safe Use of Combine Harvesters ..........ccoceiieiiiiiieiiienec e 217
Text 6. Safe Use of Forage Harvesters ..........cccuoviiiiiiiciiiiciiccss s 220
Text 7. Safe Use of Potato Harvesters..........coceeiiiiiiiiii e 221
2.3. Equipment and Systems for Dairy, Poultry and Pig Farms...........c.cccocvviiniienns 223
Text 1. Dairy Farming EQUIPIMENt........ccccooviiiiiiiii e 223
Text 2. Role of Milking Machines in Modern Dairy Farming ............ccccoovviiniiinennn 225
Text 3. Types of Milking Machines and SyStems ...........ccoccerieriieiiciiic e 227
Text 4. Dairy Housing: Ventilation Options for Free Stall Barns...........c.cccocoeviiiieenne. 229
Text 5. Dairy Housing: Fans and Sprinkler Systems...........cccoccciiiiiiiiiiiiiec e 231
Text 6. Choosing the Right Heating System for Livestock and Agriculture................. 235
Text 7. Automated Dairy Systems: Enhancing Dairy Processing ...........ccccccviviiiiiennns 237
Text 8. Equipment Needed for Poultry Farming ............cccoooveiiiiiiiiiiceencee 239
Text 9. Advanced Poultry Farming Equipment............cccooviiiiiiiiiceeeee 241
Text 10. Areas of a Poultry Farm That Can Be Automated ...........ccccoooeeviiiiiiieiiiennns 243
Text 11. Solutions for Complete Poultry Farm Control and Automation ..................... 245

4



Text 12. Smart Livestock House Technology for Poultry and Pig Producers............... 248

Text 13. Pig Farm EQUIPIMENt.........ccoiiiiiiiiii i 249
Text 14. Ventilation Adaptable to All Livestock Buildings..........cccooevviiiiiiniiiinnnns 251
Text 15. Automatic Feeding System of SOWS ........ccceiiiiiiiiiiniic e, 253
2.4. Processing EQUIPIMENT..........coiuiiiiieiiie ettt s 254
Text 1. Milk Processing EQUIPIMENLt ..........ccccviiiiiiiiiiiiiciee e 254
Text 2. MilK COOLETS......ccciiiiiiiiiiiii 257
Text 3. Poultry Primary Processing: Chilling Solutions............cccoccvviiiiniiieniiinesnineene 258
Text 4. Poultry Secondary Processing: Distribution Equipment ............cccccooeiiiiinnns 260
Text 5. Poultry Secondary Processing: Precise and Flexible Cut-up Equipment......... 263
Text 6. Poultry Deboning Line .........ccccooiiiiiiiiiice e 265
Text 7. Meat Processing: Angle Meat Grinder............cccccovoiiniiiiinieinie e 267
Text 8. Minced Meat MIXETS ........ccciiiiiiiiiiienrieiee s 268
Text 9. Meat Injector and Brine MiXer.......ccccouviiiiiiiiiiieiiiie s 270
Text 10. Frozen Meat Cutter and Bowl Cutter...........ccococvviiiiniiiiniiiiene, 272
2.5. Digital Technologies in AGriCulture ............cccoooveiiiiiei e 274
Text 1. Benefits and Challenges of Adopting Digital Technologies in Agriculture .... 274
Text 2. [oT and Other Technologies in Modern Farming ...........cccocovevviiiniicnincnecnn 276
Text 3. Emerging Agriculture Technologies. Part 1...........ccccoooiiiiiiniiien 279
Text 4. Emerging Agriculture Technologies. Part 2..........c.cccoovviiiiiiiiiiinee, 282
Text 5. Agricultural Machinery TelematiCs .........cccuvverririieneiiiie e 284
Text 6. 3D Printing in AGriCUltUre. ........cccvviiiiiiee e 286
Text 7. Crop Spraying DIONES ...........cocuiiiiiiiiiiiiiie e 288
Text 8. XR Tools to Transform Food Farming ...........ccccceoveiiiniiciini e 290
Text 9. Digital Technologies for Poultry Producers. Part 1 ...........cccoooiiiiiiiiiiiee 292
Text 10. Digital Technologies for Poultry Producers. Part 2 ............ccccooiiiiiiiiiieenn 294
Text 11. Artificial Intelligence Application in Poultry Industry ............ccccovvveniiiinnns 296
Text 12. Digital Technologies Transforming Pig Production ............ccccceoviinininnnns 297
Text 13. Vertical Farming Technology ...........cccoooiiiiiiiiiiiic e 298
Text 14. Automation in FOod INAUSHTY ......c.oooviiiiiiniiiiciceeeeseee e 301
Text 15. Transformative Role of Robotics and Al in Food Industry ............cccceeueeene. 303
Text 16. Benefits, Challenges and Future of Al-led Automation in Food Industry ..... 304
Text 17. Robotic Applications in Food Manufacturing...........ccccoeviniieniiiiesienienne 306
Text 18. Robotics in FOod Processing ..........cc.ccveiiiiiiiiiiiiiicic e 307
Text 19. Ways Robotics Is Incorporated into Food Industry: Pros, Cons
F 100 IAN 0] 0] § oF: 110 o OSSP P O UPPRPRPTPPPN 309
PA3JIEJI 3. UHCTPYRKIUA IJIS1 IIOAI'OTOBKH YCTHOU ITPESEHTAIINN
TEKCTOBOI'O MATEPUAJIA HA AHI'VJIMUCKOM A3BIKE.........coiieereineennans 311
3.1. IToaTanHasg MHCTPYKIMS 110 IOATOTOBKE IIPe3eHTalluu TeKCTOBOro Marepuana 311
3.2. TexHosiorusi Co3/1aHusI 3JIEKTPOHHOW ITpe3eHTallMy TeKCTOBOI'O MarepHaina......313
T L @ 03 €1 V0 I 012 (0) T PP TR PP 313
3.2.2. lnarpaMMa CBsi3eH / aCCOIAATUBHAS KAPTA «.eeeuvvreerureresssneeessnseessssneessnseeess 313
3.2.3. lllaru 1o co3fiaHurio U paboTe C y371aMU aCCOIIMATUBHOU KAPTHI ............... 314
3.2.4. MEHTATTBHAS KADTA ... uvveeesreeessresasseesssssesessssessasssesssnsessssssesssssssessnssesssnsenes 316
PA3JEJI 4. METOINYECKHUE PEKOMEHJIAIINU 110 OPI'AHU3AIINN
CAMOCTOATEJIBHOU PABOTHI INDEPENDENT WORK GUIDE.................. 317
Pexomennaniiy o opranuzanuu paboThl C TEKCTAMM TSI UTEHUS .....vvvenvreeernneesnnnnns 317
Pexomenpatiym ijist HariucaHUSI PehepaTOB, AHHOTAITHM «.vvvvvevrvvreesesssssreesesssssseesessnns 319
Pexomenpatium fj1st pa3pa0O0TKHU TTPOEKTOB ..vvvvreerrurrrerssssssreessssssssessssssssesssssnsseesssannns 322
Ob1111e mpaKkTUYeCKre peKOMeHJIaluK JJIsl U3Y4alolX UHOCTPAHHBIM SI3BIK .......... 324
JIMTEPATYPA cceettiiismestnsssssnnssnsssssnsssnsssssnsssasssssssssssssssnnssasssssnnssesssssnnsssssssnnnnsssssnnnnnnns 325



IIOSICHUTEJIbHAS{ 3AIIMCKA

JlanHoe yueOGHOe ocoOUe TIpe/IHa3HAvYeHo, MpeXx/ie BCero, il bakagaBpoB U Maru-
CTPAHTOB TaKWX HaIPaBJIeHUM NMOJATOTOBKM MHXXeHepHOro MHCTUTYTA, Kak « ATpOUHXKeHe-
pus» (npodpwmm: «TexHuueckue cucrtembl B arpobusHece», «MamuvHbl U 000pyAOBaHKe
IUIsl XpaHeHUsl ¥ 1epepabOTKU CelTbCKOXO03SIMCTBEHHOM NPOAYKIMNY, « TexHuueckun cep-
BHUC B arpoNpOMBIIIJIEHHOM KOMIUIEKCe», «3JJIeKTpooOopyIoBaHMEe M 3JIeKTPOTEXHOJIO-
run», «CepBUC TeXHUYECKUX CUCTeM», « TexHHYeckre CUCTeMbl U IUQPPOBU3AIMS [IPOU3-
BOZICTBa», « TexHMYeCcKre CHCTeMbl U poOOTH3aLMs MUILEBBIX IIPOU3BOJCTBY, « TexHOJI0-
MU U CpefiCTBA MeXaHH3alluM B arpobusHece», «IT MeHeKMEHT B arpOMHXeHepUumn»,
«¥Y1paBieHue ayeKkTposHepretndeckumu cucremaMu B AIIK»). [Tocobue moxeT ObITH MC-
II0JIb30BAHO B KaueCTBe JIONOJIHUTEJIbHOU Yy4eOHOW JInTepaTyphl II0 BCeM HallpaBJIeHUsM
oiIroToBKM MHXXeHepHOro MHCTUTYTa OYHOM U 3a04HOM GOpPM 00yUYeHHsl.

[Tocobue paccuntano Ha 60-70 y4. yacoB aymutopHbix 3aHsTHdA M 100-120 yacos
CaMOCTOSITeJIbHOM paboThl, 9YTO cooTBeTCcTByeT 6a30BbIM craHgaptamM PI'OC. Hzpganue
MOXeT OBITb MCII0JIb30BAHO B HAay4HO-UCCJIeI0BATeJIbCKOW paboTe MaruCTPaHTOB U MpHU
MOJITOTOBKE K Cljadye KaHAUIATCKOTO 3K3aMeHa 110 aHTJIMMCKOMY SI3BIKY.

B ocHOBHBIX pa3nesiax mocoous nmpeacTaBieHbI:

1) paboTa c TeKCTOBBIM MaTepraioM MPodecCUOHATbLHON HAllPaBJI€HHOCTHY;

2) 6aHK TeKCTOB MpodeCcCHOHaTbHOW HANPaBIEHHOCTU JJis M3yYalolero, 03HaKo-
MUTEJILHOTO YTeHus], TOATOTOBKY MTpe3eHTallii, pedepaToB U HAyYHbBIX JIOKJIAJIOB;

3) peKOMeHAAIlMM U CIPABOYHBIM MaTepuail A 3PpQPeKTUBHOW MOATOTOBKU IPO-
¢deccroHaIbHOU U HAy4YHOU ITpe3eHTalluy;

4) MmeTouvecKkre yKa3aHUs 110 OpTraHU3allui CaMOCTOSITeIbHOU pabOTHI.

Paznen «PaboTa ¢ TEKCTOBBIM MaTepHaioM NPo¢ecCHOHATHHOM HalpaBJIeH-
HOCTH» TIpeJicTaBjieH B 6 yueOHO-TeMaTH4yeckux 6iiokax (Units), KOTOpble COOTBETCTBYIOT
YPOBHIO $13bIKOBOW MOATOTOBKU A2-B1. YueOHbIN 610K OTKpPhIBAaeTCSl OOIIMPHBIM TeMaTH-
YeCcKMM BOKaOyJIsIpOM U 3aJlaHUSIMM Ha ero ocBoeHue. TeKcCT Jjis M3ydalollero 4YTeHus
KQKJ0ro 0JI0Ka MaKCHMAaJIbHO HAChIleH NpodeCCUOHATbHOW JIeKCUKOW Y TpeJICTaBysieT
coOOM COBpeMeHHbI KOHTEHT, OTpaXKalol[uh creluuKy OIpe/lesleHHON WH)XeHepHOH
otpaciu. TekCT 1yisi u3yJaroIero YTeHus COMPOBOXKIAETCS MTOCIeTeKCTOBBIMU 3a7JaHUSIMA
Ha TOHMUMaHUWe CojiepXKaHusi W 3aKpelvieHWe creluanbHou Jiekcuky (Comprehension
Check). 3aBepmiatomiasi yactb 60Ka — 3TO yIpakHeHHe Ha MOATOTOBKY Ipe3eHTallud U
JOKJIa/Ia K Hed 10 TeMaTWKe IOHUTA. B kaoM u3 GJIOKOB MpeJlyCMOTPeHbI 3aJlaHus Ha
CaMOCTOSITeJIbHYI0 paboTy — yIpa)kKHeHHUsI, OpUeHTUPYIolllee CTy[eHTa Ha aHAJTUTUIEeCKYIO
paboTy c nmpodecCMOHAILHOM JIEKCMKOM, Ha MOMCK JOIOJHUTEJIBHOTO MaTepuasa B WH-
TepHeTe U CO3[IaHue Mpe3eHTallkii Ha ero OCHOBeE.

Pasnen nmocodust «baHk TekcToB npodeccHoHaIbHON HANpaBJIEeHHOCTH» IIpel-
cTaBjsieT cob0¥ OOMIMPHYIO NMOAOOPKY ayTeHTUYHBIX TEeKCTOB ITPOPEeCCUOHAIBHOM TeMa-
THUKU. TeKCTOBBIN OaHK JIeJIUTCS Ha MSITh TeMaTUYeCKUX YaCTeu:

1) Professional Agricultural Machinery (66 TexctoB),

2) Working Safely with Mobile and Stationary Agricultural Machinery (7 Texcros),

3) Equipment and Systems for Dairy, Poultry and Pig Farms (15 TekcToB),

4) Processing Equipment (10 TekcToB),

5) Digital Technologies in Agriculture (19 TekcToB).

[TpencraBienHas B mocoOuu nepBasi TeMathyeckas mojabopka Professional Agricul-
tural Machinery Bkitodaet B cebs 4 mopapasena:

— Grain Harvesting Combines and Adapters (17 TekcToB),

— Hay and Forage-harvesting Machines (20 TekcToB),
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— Tractors (14 TekcToB),

— Tractor Attachments and Implements (15 TekcToB).

[leppass ¥ BTOpas mNOAOOPKA TEKCTOB NPOQPEeCcCHOHATIbHOM HAMpPaBIeHHOCTH
Professional Agricultural Machinery, Working Safely with Mobile and Stationary Agri-
cultural Machinery — 3To0 coBpeMeHHbIM TPOdEeCCUOHAJIbHBINM KOHTEHT, CBSI3aHHbBIM C pabo-
TOM WHXXeHepa-MeXaHWKa, ClielluajrcTa B 00/1acTH opraHu3aniu 3pdeKTUBHOTO UCIIOJb-
30BaHUsl CEJIbCKOXO3IUCTBEHHOM TEeXHUKWA U TeXHOJIOTMYecKoro obopynoBaHus Ha Ipe-
MPUSITUSIX arPONPOMBIIIIJIEHHOTO KOMILIEKCa; MojiepXKaHus paboTOCIOCOOHOCTU MallIWH;
MOHTAa)Ka, HaJIaJIKK U TOJIJIep>KaHUsT peXXUMOB pabOThI 37IeKTPUUIIMPOBAHHBIX M aBTOMa-
TU3UPOBAHHBIX TEXHOJIOTMYECKUX MPOIeCCOB M yCTAaHOBOK; OXPaHbl TPyAa MU 3KOJIOTHYe-
CKOM 0e301acHOCTH ITPOU3BOJICTBA.

Tpetbs 1 yeTBepTas nmoaodopku TekctoB Equipment and Systems for Dairy, Poultry
and Pig Farms u Processing Equipment 11o3BoJisitoT moJipo6HO U3y4YUTh JIOBOJIBHO OOIIMP-
HBIM IJIaCT CHel[MaIbHOM JIEKCUKU, CBSI3aHHOMU C obecriedeHreM 3P eKTUBHOTO HUCIIOIb30-
BaHUSI U HAJIEXKHOM PabOThI CIIOXKHBIX TEXHUYECKUX CUCTEM B )KUBOTHOBOJICTBE; a TaKXKe C
MOHTAXXOM, HaJIaJIKOM U 3KCIUTyaTallieid MallivH U 0060pyoBaHUs JJisl XpaHEHUs! U 1epe-
pabOTKH NMPOAYKIIMU )KUBOTHOBOJICTBA ¥ PACTEHHUEBO]ICTBA.

[Iaras mogbopka TekcroB Digital Technologies in Agriculture 3HakOMHUT C coBpe-
MEHHBIMU TEXHOJIOTUSIMHU B 00JIaCTU ITUPPOBU3AIUM U poboTH3aiu mpousBoAcTB AlIK,
MIpeJINpUATANA 10 TepepaboTKe CeIbCKOXO3SIMCTBEHHOW MPOAYKIIMM Y IHUIIEeBBbIX MTPOU3-
BOJICTB.

Paznen nmocobusi «baHk TeKCTOB MpodecCUOHAIbHON HAMpaBJIEHHOCTHY COAEpPXKUT
60JIbITI0e KOJIMYeCTBO PUCYHKOB M WJUTIOCTPAIIUM, KOTOPbIe IIOMOTAl0T HaTJISITHO MpejiCcTa-
BUTDH PSJI CJIOXKHBIX COJlep>KaTeIbHbIX aClleKTOB CIeIHaIM3UPOBAHHOIO TEKCTOBOTO MaTe-
puasa.

Paznen «MHCTpyKIUA ISl MOATOTOBKH YCTHOM Npe3eHTAllMd TeKCTOBOr'0 Ma-
Tepuajia Ha aHIVIMICKOM SI3BIKe)» COJIeP)XKUT MeTOAuYecKre peKOMeHIalluU 10 00IIemMy
aJITOPUTMY CO3J]aHUSI YCTHBIX Tpe3eHTalui. [Ipe3eHTaIid MOTYT BBIMIOIHSTHCS CTYIEeH-
TaMHU TI0 TeKCTaM, IpejiCTaBJIeHHbIM B TEKCTOBOM OaHke. B paszferne Takke COIEPKUTCS
MOJIPOOHBIN CIPABOYHBIM MaTepuall M0 KOMIIbIOTEPHBIM TEXHOJIOTHSM TOJIOTOBKU J0-
KJIaJIOB Y IIpe3eHTalyi.

Pa3nen «MeTogudeckue peKOMeHAAIMH IO OPraHU3AlMH CaMOCTOSITeTbLHOMI
PadOTHI» CTABUT 11eJIbI0 MeTOAMYeckoe obecriedeHre MpoIecca CaMOCTOSITeNTbHOM PabOThI
M CaMOTOJIrOTOBKM cTyAeHToB. Kak mpaBuiio, caMocTosiTelibHasi paboTa CTy/IeHTOB — 3TO
MO/AITOTOBKA Tepeckasa, pedepara, aHHOTAIUU, TTpoekTa. [ToapobHble pekoMeHIaIlluU 110
MOJITOTOBKE JAHHBIX BUJIOB CAMOCTOSITEJIbHOM y4eOHOM JIesTeJIbHOCTH Tpe/iCTaB/eHbl B
paszerne.

OcHoBHBIe HAaBBHIKH, OCBOEHHEe KOTOPBIX SIBJISIeTCS IepBOOYepeaHOM 3ajgadei
JAHHOT'O MOCOOMSI:

— HaBBIK KOPPEKTHOTO TepeBo/ia TeKCTOB ITPo¢deCCUOHAIbHOW HAIPABIeHHOCTH;

— HABBIK aKaJleMAYeCKU MPABUJIbHOIO YCTHOTO Ipe/iCTaBJIeHHs)/TIpe3eHTallui KOH-
TeHTa MpodecCuoHaIbHOW HallpaBJIeHHOCTH.

— (popMHUpOBaHME HABBIKOB YCTHOM U MHUCbMEHHOM NPOdecCHoHaTbHOM KOMMYHU-
KaIuu.

Takum 00pa3oM, KaXk/iblii 0JIOK, Yepe3 TeKCThl ¥ CUCTEMY yIPaXXHEeHUN CTUMYJIUPY-
eT UHTepeC 00yYarolMXCsl K HAyYHOW KOMMYHHUKAITMA Ha UHOCTPAHHOM $I3bIKe, TIOBBIIIAeT
MOTHBAIIMIO K TIpolieccy o0ydeHus], ciocobCcTByeT GOPMHUPOBAHUIO OCHOBHBIX U ITpodec-
CHUOHATbHBIX KOMITeTeHIIUH:



— CIOCOOHOCTH MPHUMEHSTh UHOCTPAHHBIA SI3bIK B Ccdepe MpodeCCHOHAIbHOU Jies-
TeJIbHOCTH;

— CIIOCOOHOCTh K THMCBbMEHHOM M yCTHOM MpodeCCUOHAIbHOW KOMMYHHUKAIMA Ha
MHOCTPAHHOM SI3bIKE;

— COCOOHOCTh KCHOJIb30BaTh 3HAHHWE WHOCTPAHHOIO SI3bIKA [IJISL MOJTyYeHUs IIPO-
dbeccronanbHOM UHGOPMAIIUXA U3 UHOCTPAHHBIX UCTOYHUKOB.

[Tocobue MoxeT OGBITH MCIIOIB30BAHO B PAa3HOOOPA3HBIX YCJIOBUSIX Y4eOHOTO IMpo-
1ecca Jiyis pa3BUTHs 0a30BOM KOMMYHMKATUBHOM KOMIIETEHIIMA — YMEeHUs I0JIy4aTh, Iie-
pepabaThIBaTh U lepeflaBaTh THGOPMAIIWIO HA MTHOCTPAHHOM SI3bIKe.



PA3JIEJI 1. PABOTA C TEKCTOBBIM MATEPUAJIOM
INTPOPECCHUOHAJIBHOM HAITPABJIEHHOCTH

TexkcTbl HpO(l)BCCHOHaJIbHOfI HAIIPAaBJIEHHOCTH C IIPAKTHUYeCKHUMH 3dIdHUAMU

Unit 1. Agricultural Engineering

Exercise 1. Read and memorize the words and word combinations.

LN RANN =

21

agroengineering /agricultural engineering arpovHxeHepusi

challenge BbI30B, Cil0kHas1 3afja4a, ITpobyiema

feeding nuranue

environmental impact Bo3ieiicTBHe Ha OKPY>KaloIy10 Cpey

intersection nepece4yeHvie, CTbIK

agriculture cenbckoe X034UCTBO

technology TexHUKa; TeXHUYECKHe Y TTPUKJIA/IHbIe HAyKW; TeXHOJIOTHUSI
engineering HXeHepusi; TeXHUKa

sustainable (3kosorudyecku) ycToM4uMBbIN (HE HAHOCAIIMH yillepOa OKpY>Karolen

. farming practices arporexnuka

. equipment o6bopyI0BaHMe; aNllapaTypa; TeXHUKA

. machinery mMal1Hbl; MallIMHHOE 060PyIOBaHKe; MeXaHU3Mbl

. irrigation system opocuTenbHas cucTemMa

. building 3manue, nocrporika, coopykeHve, CTpoeHue

. soil erosion no4yBeHHasi 3p0o3usi, 3p03us MIOYB

. farm structure cenbckoxo34KiCTBeHHas! IOCTPOMKA

. soil management yripaBjieHre UCII0JIb30BaHMEM TI0YB; CUCTeMa yX0Jia 33 I0YBOU
. erosion control 6opbs6a ¢ apo3uen

. water supply BogocHabxeHue; rmogava BO/Ibl

. processing repepaboTka

. environmentally friendly He Hanocsiuii yiiepba okpy»katoiieid cpejie, He 3a-

IPA3HSIOIINNA OKPY>KAIOIIYIO Cpeny

22.
23.
24,

evaluate orleHHBaTh, 1aBaTh OIlEHKY; COCTaBJISTh MHEHHE
solve pelnaTh, pa3pemiath (IpoOJIeMY U T. I1.); HAXOJIUTb BBIXOJI; BBISICHSTD
pollution control MephbI 110 0XpaHe OKpY>Karollei cpejibl; KOHTPOJIb 3a 3arpsi3He-

HUEeM OKpY>Karolllel cpejibl; bopb0a C 3arpsi3HeHueM

25.
26.
27.
28.
29.
30.
31.
32.

natural resources nprpojiHble 6oraTcTBa

agricultural product cenbCckox03siiCTBeHHAsI IPOTYKIIUS

agricultural infrastructure arpapnast uagpacTpyktypa

warehouse ckiaji; ambap; XpaHUJIHIIe

water reservoir BOJIOXpaHWINILE; BOJIOEM

dam pgamba, MJIOTWHA, HACKIIB; 3alpy/aa

artificial intelligence rickycCTBEeHHBIN UHTEIJIEKT

mechanical engineering nH>xeHepHoe obeclieueHre MeXaHWUYeCcKoro o0opyaoBa-

HUSsI; pa3paboTka MeXaHU4eCKoro 000py/I0BaHMS; MexaHu4ecKasl MHXeHepUst

33.
TeJIbCTBA
34.

civil engineering rpaXIdHCKOe CTpPOHUTEeJIbCTBO; MCKYCCTBO / TexXHHWKa CTpoH-

electrical engineering syekTpoTexHUYeCKasi MHXXeHepHsl; IPOeKTUPOBaHUe 3JIeK-

TPUYECKUX YCTPOMUCTB; 3JIeKTPUYeCKast NH)XXeHepHsl; 3JIeKTPOHHAsI UHXXeHepHsl

35.

chemical engineering xumudeckasi TeXHOJIOTHS; XUMHUYECKOe MAllTMHOCTPOEHUE;

XUMHUYIeCKasad MHXKeHeprda



36.
37.
38.
39.
40.

broad field mmpokas o6sacTh nesTeTbHOCTH, IMUPOKasi cdepa JesaTeIbHOCTH
area of specialization o6iacTb crienanu3anuu

subfield mogo6macTs (Hayku)

power 3HepreTUYecKoe X03sTUCTBO

power unit 3HepreTudeckuii 6J10K; GJIOK MHUTAHHS; CUJIOBOM arperaT; CHJIOBas

yCTaHOBKa

41.
42.
43.
44.
45.
46.
47.

soil conservation oxpaHa MOYBeHHBIX PECYpPCOB

water conservation 0XpaHa BOJHBIX PeCypCOB; THIPOMeTUOPaLIUs

water wastage nmorepu BoJbl

conservation strategy Npupo00XpaHHas CTpaTerus

storage xpaHeHue; CKJIIaIMPOBaHUe

post-harvest handling mocimey6opounasi o6paboTka

structural engineering mpoekTHpOBaHWe 3[IaHUN U COOPY>KEHUH, NMPOeKTHUPOBa-

HYe [IPOMBIIUIEHHBIX COOPYXXEeHUN

48.

environmental engineering UH>XeHepHbIe CpeJiCTBa U MEeTOJIbl OXpaHbl OKpY’Ka-

IOlel CpeJibl, TeXHUKA MOJIeJIMPOBaHMs KCILTYaTallMOHHBIX YCJIOBUM C YYETOM UX BIIUSI-
HUS HAa OKPY>KaIoIIyIO Cpefay

49.
50.
51
52.
53.
54.
55.
56.
57.
58.
59.

area of expertise o6s1acTh 3HaHUM (B 3KCIIEPTHOM CHUCTeMe)
designing KOHCTpyMpPOBaHUEe, ITPOEKTUPOBAHUE

. testing ucrneITaHKe, UCCIeJOBaHKe, OITPoOOBaHKe, TECTHPOBAHHE

improving yJy4iieHue

agricultural machinery cebCKOX03sIMICTBEHHbIE MaIlIMHbI

developing paspaboTka; co3naHue

conservation measures Mepsl [10 OXpaHe

environmental impact Bo3ieiicTBYe Ha OKPY>KaIOIIyI0 Cpey

agricultural development pa3BuTHe cenbCKOTro X03sIMCTBa

collaborating corpynaudecTBo, coBMecTHasi paboTa

implement peann3oBaTh; OCYIIECTBJISITh; BBIMOJIHIATE; BHEAPSTh; MPETBOPSTH;

BOIJIOHIATD

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71
72.
73.
74,
75.
76.
77.
YCIIOBUS

conducting npoBejieHre

research and development projects Hay4HO-UCCIeIOBaTEIbCKUE TTPOEKTHI
agricultural productivity npolyKTUBHOCTb CETbCKOTO X035MCTBa
advantage npeuMyIIecTBO

drawback HefocTaToOK, OTpHUIIaTeIbHAsI CTOPOHA

Pro apryMeHT «3a»

job satisfaction ygoBneTBopenue oT paboThl, YI0BJIETBOPEHHOCTh paboTOM
growing demand pacTyuui cupoc

job security rapaHTHs 3aHATOCTU, 00ECIIe4eHHOCTb paboTOM

diverse pazaHOOOpa3HbIN; Pa3/IMYHbIN; Pa3HbIi; MHOTOOOPAa3HbIN
challenging noby>xatormii, moO6yAUTETbHBIN, CTUMYJIMPYIOIININ; TIepCIIeKTUBHBIN

. CON apryMeHT «IIpOTHUB»

long hours cBepxypouHasi pabota

planting season BpeMsi TOCaKu

harvest season ce30H c6opa ypo>kast

physically demanding Tpe6ytoriyit MHOTO GHU3UYECKUX CUJT, TPY/IHBIN

on-site inspection and testing KOHTPOJIb U UCITBITAHUS Ha MeCTe

weather conditions morosHbie YCIIOBHS; METEOYCJIOBHS; METeOopOJIOruiecKue
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78.

pressure gaBjieHHe; CTpecCC, 3dTPyJHUTEIbHbIE O6CTO$IT€JIBCTB8; TSDKEI0e I10JI0-

»keHue, OpeMs (KaKux-J1. 00CTOSATENIbCTB)

79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

demand noTpe6HOCTD; CIIpoC

commitment IPpUBEP>KeHHOCTb, MOJIUTHUKA

competitive OCHOBaHHBIN HAa KOHKYPeHIUU

salary >kasioBaHbe, 3apab0THas 1J1aTa; OKJIa/

farm ¢epma, bepmepckoe X03SMCTBO

research laboratory (research lab) Hay4yHo-HcCIieoBaTesibcKast JlabopaTopust
equipment manufacturer U3aroToBuTeb 0O0PYAOBAHUS

governmental agency rocyiapcTBeHHOe yupexxJieHHe

increase yBe/IMuMBaTh; MOBHIIIATh

reduce cokpaiaTh; yMeHbIIaTh; CHUKATh

environmental footprint skosioruueckuii ciesi, TeXHOreHHas Harpy3Ka, HeraTus-

HOe BO3/IeCTBUe Ha 3KOJIOTHIO, OTPUIIaTeIbHbIe MMOCIeJCTBUSI BO3/IEHCTBHS HAa OKpY’Ka-
IOIIYIO Cpey

90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100
101
102
103
104

qualities kauecTBa

analytical skills ananmuTryeckue crnocobHoCTH

problem-solving skills ymenue periath npo6siemsi

devise pa3pabaTbiBaTh, IPOAYMBIBATH (ILJIaHBL, UEH); BbIyMbIBaTh, U300peTaTh
physical stamina ¢u3zndeckasi BBIHOCJIMBOCTb

outdoors Ha yJiviie; Ha OTKPBITOM BO3JTyXe, BHe ITOMeITeHUs

communication skills HaBbIKM 001IEHMS

communicate GpopMyJIMPOBaTh; OOIIATHCS

scientist y4éHbIW; HAyYHbIA PaOOTHUK

policymaker aBTOp HOJIMTUKY; JIMIIO, OIIpeielisiolee OIUTUKY

. career path npoaBmxeHue 10 CTy>k0e, KApbepPHBIA POCT

. bachelor’s degree crernenn 6akanaBpa

. practical experience npakTU4eCKU OIbIT; MPAKTUYECKHe HaBbIKU

. internship cTaxkxupoBka, yyebHasi mpakTHKa

. cooperative-education program KOMOWHMpOBaHHAas IporpamMma paboThl U

y4€0bl, yuéba 6e3 OTpbIBa OT IPOM3BO/JICTBA, TPOU3BOICTBEHHOE 00yUYeHre

105

. master’s degree crernieHb MarucTpa (y4éHasi cTereHb, IPOMEXYTOUYHAS MeXTy

OakasiaBpoM U JJOKTOPOM)

106

. Ph.D. (Doctor of Philosophy) gokTop dunocodpuu (yuéHas creneHb; Ipumep-

HO COOTBETCTBYeT CTelleHW KaH/auJaTa HaykK B PD)

107

. Professional Engineering (PE) license pa3speiienvie 3aHUMAaTbCSl JesiTeIbHO-

CTBbIO MH’>KeHepa-KOHCYJIbTdHTa

108.
109.
110.
111.
112.
113.
114.
115.
116.

responsibility oTBeTCTBeHHOCTh, 0053aHHOCTD

advancement rporpecc; JOoCTHXeHHe

ONgoing HelpepbIBHBIN, IOCTOSIHHBIN

professional development noBsiliieHre KBaiMbHKaIun

agricultural sciences cenbCKOX03/CTBeHHbIe HAyKU

fundamentals ocHOBBI, OCHOBHBIE ITOJIOXKEHUSI

fruitful ycnemnbri

agriculturist arponom; 3emiiefienern, ¢pepmep

GNSS (Global Navigation Satellite Systems) ryobasibHass HaBUI'aIlMOHHAS

CIIYTHMKOBas CMCTeMd

117

. GPS (Global Positioning System) riobanbpHasi CMCTeMa HaBUTaIlMKU U OIpejie-

JIeHHU4 I10JIOZ2KEeHU A
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118. human factors engineering sproHomMuka ¥ MCUXOTeXHWKa, WHXKeHepHasl TICH-
XOJIOTHUSI

119. carbon dioxide sink mornotutens yriekucioro rasa

120. agriculture inputs cpeficTBa IpOXW3BOJICTBA B CEJILCKOM XO3SIMCTBE

Exercise 2. Read the international words and guess their meanings.

Agroengineering, population, minimize, role, technology, engineering, engineers,
know-how, optimize, farm, practice, design, machinery, irrigation, critical, climate, ero-
sion, planning, structure, drainage, management, control, electrification, natural, effect, in-
tensive, focus, infrastructures, reservoir, integrate, element, mechanical, electrical, chemi-
cal, principle, ecological crises, specialization, focus, specialists, effective, strategy, opti-
mization, product, structural, system, expertise, project, productivity, profession, real,
problem, interesting, season, physical, inspection, testing, global, stressful, balance, Cana-
da, Britain, Australia, economy, location, idea, laboratory, manufacturer, agency, innova-
tion, analytical, analyze complex systems, identify, potential, innovative, communication,
audience, policy, career, practical, program, master, specialize, professional, license, typi-
cally, exam, university, mechanical, biological, cultivate.

Exercise 3. Read and translate Text 1.
Text 1. How to Become an Agroengineer

Sources:  https://au.indeed.com/career-advice/finding-a-job/what-is-agricultural-
engineering, https://www.profguide.io/en/professions/agroengineer.html

The world is facing an unprecedented challenge: feeding its ever-growing popula-
tion while minimizing the environmental impact. That’s where the role of the agroengineer
comes in. At the intersection of agriculture, technology, and engineering, agroengineers
are tasked with developing sustainable and efficient solutions to agricultural challenges.
They apply their engineering know-how to optimize farming practices, designing and im-
proving farming equipment and machinery, irrigation systems, and agricultural buildings.
The work of agroengineers is critical in our ongoing battle against climate change, soil
erosion, and other ecological crises.

Agricultural engineering is the branch of engineering that deals with designing, de-
veloping and improving farm machinery, equipment and technology to improve a farm's
efficiency, the location and planning of farm structures, farm drainage, soil management and
erosion control, water supply and irrigation, rural electrification, and the processing of farm
products. The primary goal is to ensure farms are sustainable and environmentally friendly.
The agricultural engineers use their engineering skills and knowledge to evaluate and solve
issues like pollution control, natural resources management, sustainable agricultural produc-
tion, the environmental effects of intensive agriculture and how farms handle agricultural
products following harvests. While they primarily focus on agricultural land and equipment,
they may also design and build different agricultural infrastructures, like warehouses, water
reservoirs and dams. Agricultural engineering is a multifaceted career that integrates innova-
tive technology like artificial intelligence with farming. It combines elements of mechani-
cal, civil, electrical and chemical engineering with agricultural principles.

Agroengineering is a broad field, with several areas of specialization available.
Agroengineers can choose to focus on various subfields, including:

— Farm Power and Machinery: This specialization emphasizes the design, develop-
ment, and application of machinery and power units in agriculture.
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— Soil and Water Conservation Engineering: These specialists aim to prevent soil
erosion and water wastage through effective conservation strategies.

— Processing and Storage Engineering: Agroengineers in this field focus on the de-
velopment and optimization of post-harvest handling, storage, and processing technologies
for agricultural products.

— Structural and Environmental Engineering: These agroengineers design environ-
mentally friendly and efficient agricultural buildings and systems.

Depending on the area of expertise, an agroengineer’s tasks may include:

— Designing, testing, and improving agricultural machinery and equipment.

— Developing soil conservation measures and efficient irrigation systems.

— Analyzing environmental impact reports in relation to agricultural developments.

— Collaborating with agricultural scientists to design and implement sustainable
farming practices.

— Conducting research and development projects focused on improving agricultural
productivity and sustainability.

Like any profession, being an agroengineer comes with its own set of advantages
and drawbacks.

The main pros are:

— Job satisfaction: Solving real-world problems and contributing to sustainability ef-
forts can provide a high level of job satisfaction.

— Growing demand: The need for more sustainable and efficient agricultural practic-
es is growing, providing job security.

— Diverse work: The varied tasks and specializations can keep the work interesting
and challenging.

The key cons are:

— Long hours: Agroengineers often have to work long hours, especially during the
planting and harvesting seasons.

— Physical demand: The job can be physically demanding, involving on-site inspec-
tions and testing in all weather conditions.

— Pressure: The pressure of finding solutions to global agricultural challenges can be
stressful.

— Demand: The demand for agroengineers is on the rise globally, driven by an in-
creasing need to balance productivity with sustainability. In countries like the USA, Cana-
da, Great Britain, and Australia, the need for these professionals is especially high due to
the importance of agriculture in these economies and their commitment to environmental
sustainability.

Salary for agroengineers varies depending on location and specialization. Here’s a
rough idea: the USA: $55,000 - $105,000; Canada: CAD 50,000 - CAD 95,000; Great
Britain: £25,000 - £50,000; Australia: AUD 60,000 - AUD 110,000.

Agroengineers work wherever agriculture intersects with technology. This could be
on farms, in research labs, for equipment manufacturers, or within governmental agencies.
Their skills are needed anywhere that innovation and efficiency can help increase agricul-
tural production while reducing the environmental footprint.

There are some important qualities of a successful agroengineer. They are:

— Analytical skills: The ability to analyze complex systems and identify potential
improvements is crucial.

— Problem-solving skills: Agroengineers often need to devise innovative solutions to
agricultural challenges.
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— Physical stamina: The work can be physically demanding, with a lot of time spent
outdoors.

— Communication skills: They must effectively communicate their ideas and find-
ings to a diverse audience, including farmers, scientists, and policymakers.

Step-by-step career path includes the following stages:

— Obtain a bachelor’s degree in Agricultural Engineering or a related field.

— Gain practical experience through internships or cooperative-education engineer-
ing programs.

— Consider obtaining a master’s degree or Ph.D. for specialized roles or roles in re-
search.

— Obtain a Professional Engineering (PE) license for increased job opportunities and
responsibilities.

— Continue learning and stay updated with the latest advancements in the field
through ongoing professional development.

To become an agroengineer in the USA, you typically need a bachelor’s degree in
agricultural engineering or a related engineering field, which takes about four years. Some
jobs may require a state-issued Professional Engineering (PE) license, which usually re-
quires an engineering degree, work experience, and passing an exam. If you’re interested
in studying Agroengineering, you must enter a university offering Agroengineering pro-
grams. You can become an agroengineer even if your degree isn’t specifically in agricul-
tural engineering. Many agroengineers have degrees in civil, mechanical, or environmental
engineering. What’s most important is a strong understanding of biological and agricultur-
al sciences, as well as solid engineering fundamentals. If you’ve got that, you can cultivate
a fruitful career in Agroengineering!

Exercise 4. Answer the questions.

. What do agroengineers deal with?

. What is Agroengineering?

. What subfields can agroengineers choose to focus on?

. Which tasks do agroengineers perform?

. What are the advantages of this job?

. What are the main drawbacks?

. What does a salary depend on? How high is it in different countries?
. Where do agroengineers work?

. What personal qualities should a successful agroengineer have?

10. Which steps should be taken to make a brilliant career in Agricultural Engineering?
11. Where can one get an education to be an agroengineer in the USA?

OO UTPARWDN -

Exercise 5. Match the terms (1-7) to their definitions (a-g).

1. Agriculture |a. the work involved in designing and constructing engines and ma-
chinery, or structures such as roads and bridges. It is also the subject
studied by people who want to do this work.

2. Processing | b. a fixed regular payment, typically paid on a monthly basis but often
expressed as an annual sum, made by an employer to an employee, es-
pecially a professional worker

3. Machinery | c. the science or practice of farming, including cultivation of the soil
for the growing of crops and the rearing of animals to provide food,
wool, and other products
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4, Storage d. the upper layer of earth in which plants grow, a black or dark brown
material typically consisting of a mixture of organic remains, clay, and
rock particles

5. Salary e. performing a series of mechanical or chemical operations on some-
thing in order to change or preserve it

6. Engineering | f. the action or method of storing something for future use

7. Soil g. machines in general, or machines that are used in a factory or on a
farm

Exercise 6. Read about Agricultural engineering and agricultural engineers and
complete the gaps (1-5) with the words given in the box.

| Engineers, new, manufacturers, repairs, deals, efficiency, interpret, process |

Information  sources: https://en.wikipedia.org/wiki/Agricultural_engineering,
https://bakai.uma.ac.id/2020/06/14/how-important-is-agribusiness-engineering/

Agricultural engineering, also known as agricultural and biosystems engineering, is
the field of study and application of engineering science and design principles for agricul-
ture purposes, combining the various disciplines of mechanical, civil, electrical, food sci-
ence, environmental, software and chemical engineering to improve the 1) ... of farms and
agribusiness enterprises as well as to ensure sustainability of natural and renewable re-
sources.

The science of agricultural engineering primarily 2) ... with the improvement of ag-
ricultural productivity by applying scientific and technological knowledge into the produc-
tion and management of agricultural crops. There are three main components in agricul-
tural engineering, and these include crop production technology, agribusiness infrastruc-
ture, and agriculture inputs. One major component of crop production technology involves
genetic engineering, which is responsible for creating 3) ... crops from existing crops. As
to other agribusiness technologies, they deal with agricultural marketing systems and strat-
egies. A number of new technologies have been developed. Some of them have been able
to significantly improve the quality of agricultural produce. Other technologies have made
the processing of agricultural food easier and cheaper. The second component of agricul-
tural engineering is agribusiness infrastructure which refers to the agricultural machinery
and equipment used to harvest, 4) ..., and pack agricultural products. The third component
is agribusiness equipment, which is used to deliver the finished crop to the market.

An agricultural engineer is an engineer with an agriculture background. Agricultural
5) ... make the engineering designs and plans in an agricultural project, usually in partner-
ship with an agriculturist who is more proficient in farming and agricultural science.

Agricultural engineers may perform tasks such as planning, supervising and manag-
ing the building of dairy effluent schemes, irrigation, drainage, flood water control sys-
tems, performing environmental impact assessments, agricultural product processing and
6) ... research results and implement relevant practices. A large percentage of agricultural
engineers work in academia or for government agencies. Some are consultants, employed
by private engineering firms, while others work in industry, for 7) ... of agricultural ma-
chinery, equipment, processing technology, and structures for housing livestock and stor-
ing crops. Agricultural engineers work in production, sales, management, research and de-
velopment, or applied science. In the United Kingdom the term agricultural engineer is of-
ten also used to describe a person that 8) ... or modifies agricultural equipment.
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Exercise 7. Match the sub-disciplines in Agricultural engineering (1-7) with their

definitions (a-g).

Information sources: https://en.wikipedia.org/wiki/Agricultural engineering#Sub-
Disciplines, https://en.wikipedia.org/wiki/Agricultural_machinery,
https://en.wikipedia.org/wiki/Irrigation, https://en.wikipedia.org/wiki/Soil management,

https://en.wikipedia.org/wiki/Precision _agriculture,

https://en.wikipedia.org/wiki/Human_factors and _ergonomics,
https://en.wikipedia.org/wiki/Aquaculture, https://en.wikipedia.org/wiki/Forestry

1. Agricultural
Machinery

a. This sub-discipline deals with the application of operations, practic-
es, and treatments to protect soil and enhance its performance (such as
soil fertility or soil mechanics). It includes soil conservation, soil
amendment, and optimal soil health. In agriculture, it is needed both in
nonorganic and organic types to prevent agricultural land from becom-
ing poorly productive over decades.

2. Irrigation

b. This type of agriculture is a farming management strategy based on
observing, measuring and responding to temporal and spatial variabil-
ity to improve agricultural production sustainability. It is used in both
crop and livestock production. It often employs technologies to auto-
mate agricultural operations, improving their diagnosis, decision-
making or performing. It is also an application of breakthrough digital
farming technologies. The practice of this agriculture has been enabled
by the advent of GPS and GNSS.

3. Human Fac-
tors and Ergo-
nomics

c. This sub-discipline relates to the mechanical structures and devices
used in farming or other agriculture. There are many types of such
equipment, from hand tools and power tools to tractors and the count-
less kinds of farm implements that they tow or operate. It can be re-
garded as part of wider agricultural automation technologies, which in-
cludes the more advanced digital equipment and robotics.

4. Precision
Agriculture

d. This sub-discipline, also known as aquafarming, is the controlled
cultivation ("farming") of aquatic organisms such as fish, crustaceans,
mollusks, algae and aquatic plants (e.g., lotus). Aquaculture involves
cultivating freshwater, brackish water and saltwater populations under
controlled or semi-natural conditions.

5. Soil Man-
agement

e. This sub-discipline, also referred to as watering, is the practice of
applying controlled amounts of water to land to help grow crops, main-
tain landscape plants and lawns, revegetate disturbed soils in dry areas
and during times of below-average rainfall. It is also used to protect
crops from frost, suppress weed growth in grain fields, prevent soil
consolidation, cool livestock, reduce dust, dispose of sewage, and sup-
port mining operations. Drainage, which involves the removal of sur-
face and sub-surface water from a given location, is often studied in
conjunction with watering.

6. Aquaculture

f. It is the science and craft of creating, managing, planting, using, con-
serving and repairing forests and woodlands for associated resources
for human and environmental benefits. It embraces a broad range of
concerns: the provision of timber, fuel wood, wildlife habitat, natural
water quality management, recreation, landscape and community pro-
tection, employment, aesthetically appealing landscapes, biodiversity
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management, watershed management, erosion control, and preserving
forests as carbon dioxide sinks.

7. Forestry g. This sub-discipline commonly referred to as human factors engineer-

ing (HFE) is the application of psychological and physiological princi-
ples to the engineering and design of products, processes, and systems.
Primary goals of HFE are to reduce human error, increase productivity
and system availability, and enhance safety, health and comfort with a
specific focus on the interaction between the human and equipment.

Exercise 8. Discuss the following points.

1. How to become an agricultural engineer in Russia?
2. What do agricultural engineers do?
3. Where can agricultural engineers work?

Exercise 9. Search the Web for Agricultural engineering in Russia. Make a
presentation.

Exercise 10. Look through Unit 1 again. Make a list of the words and word com-
binations you consider to be the terms. Translate them into Russian.

Unit 2. Mechanization in Agriculture

EXxercise 1. Read and memorize the words and word combinations.

1. mechanization MexaHu3anysi, MeXaHU3UPOBaHHe
2. mechanized farming MexaH13MpOBaHHOE CETbCKOX035MCTBEHHOEe TTPOU3BOJICTBO
3. agricultural industry cenbCKOX03SIMCTBEHHAs] MPOMBIIIJIEHHOCTh, arpOIPOMBIIII-

JIEHHOCTb

4. benefit BbIro/1a; 110J1b3a; MPUOBIIH; IPEUMYIIIECTBO

5. advancement ysydiiieHue; pa3BUTHe, IIPOTPece

6. delve nenaTh U3bICKaHUS, U3y4YaTh

7. outcome pe3ysbTaT

8. improved techniques ycoBepiiieHCTBOBaHHbIE MeTO/Ibl; OoJiee TepeJloBasi TexXHU-
Ka; TeXHUYeCKHe yYCOBepIeHCTBOBAHUSI

9. commercialization koMMepIMaIXU3aIys; MPOMBIIIJIEHHOe BHeJIpeHue

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

nullification annynvpoBanue, HyJUTMUKALUS

labor shortages nedurut paboueii cuiibl, HexBaTKa paboyel CUIIbI
crop production pOU3BOJCTBO CEJILCKOXO3SMCTBEHHBIX KYJIbTYP
farm income noxop CenbCKOXO39MCTBEHHOTO MPeIIPUSITHS
power supply mMolitHocTH

timely completion cBoeBpeMeHHOe BBITIOJIHEHNe/ 3aBeplIieHne
cultivation Bo3JiesibiBaHUe (TI0YBbI), KyJIbTABAIUS

crop yield ypoxaiiHOCTb

conserve 6epeyb, OXpaHsTh; cOeperaTb, COXpPaHITh

natural resources nprpoiHbIe pecypcChl

environmentally friendly technology skosnorudecku GiaronpusiTHasi TexXHOJIO-

I'vd, DKOJIOTHYeCKHU Oe3o1racHas TeXHOJIOTHS

21.
22.

efficiently adbdexTrBHO, pariioHaIbHO
reduced power consumption yMeHbIlIeHHast MOIIIHOCTb ITOTPe0JieH s
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23. sustainable skonoruyecku yCcTOMYMBBIM (He HaHOCSIIMHN yiepba OKpy:karolei
cpefie); OTBEYAIOIIWK ITPHUHIMIIAM YCTOMYMBOTO Pa3BUTHS

24. value chain mpou3BoACTBEHHO-COBITOBAS TIETTh

25. food system mpojj0BoILCTBEHHAS! CUCTEMA

26. post-harvest nocieypokaliHblii; TTOCJIEyOOPOYHbIN

277. processing niepepaboTka

28. marketing activity JedTelbHOCTb B Cpepe MapKeTHWHIra, MapKeTUHIOBas mes-
TeIbHOCTb

29. efficient a¢pdbekTHBHBIN; TPOU3BOIUTENILHBIN; MTPOYKTHUBHbIN; palliOHAIbHBIH,
11eJ1eCO0bpa3HbIN

30. effective meiicTBeHHBIN, pe3yIbTaTUBHBIHN, 3D PEKTUBHBIN

31. meet the needs ynoBiieTBOpsITh TpebOBaHUS, OTBEYATh TOTPEOHOCTSIM

32. farming community mpou3BogUTeIM CEeIbCKOXO3STMCTBEHHOW MPOAYKITNH; dep-
Mephbl; CebCKoe HacejleHue

33. burden TspxecThb

34. livelihood cpesncTBa K cyIiecTBoOBaHMIO, 3apabOTOK

35. land reclamation menvopupoBaHue, yiydllleHUe IOYBbI; OCBOEHHEe 3eMJIU; pe-
KYJIbTUBAIHYS 3eMeJlb

36. soil erosion nmouBeHHasi 3po3usi, 3pO3Msl IOYB

37. irrigation system opocuTesibHasi CHCTeMa; CUCTeMa I10JIMBa

38. cultivator KyJIbTUBATOpP; PHIXJIUTEIb

39. smoothing out pa3dpaBHMBaHe

40. ditch kanaBa, poB; kaHaJI; BbIeMKa

41. weed copHas TpaBa, COPHSIK

42. usable pyUroIHBIN K UCIIOJIB30BAHUIO

43. plant root KOpeHb pacTeHUsI

44. water wastage HEITPOU3BOAUTENILHBIN PACXO/T BOJIBI

45. overall efficiency ob6miast 3dbdekTHBHOCTB, 00ITIasi TPOU3BOAUTETLHOCTD, OOIITHI
K03 UITHEHT TI0JIe3HOTO JeHUCTBUS

46. advent HacTymuieHHe (3MOXU, COOBITHS)

47. subsistence farming HaTypanbHOe celbCKoe X035HUCTBO

48. commercial agriculture ToBapHOE CETHCKOX0O3SMCTBEHHOE TIPOMU3BOJICTBO

49. domestic consumption BHyTpeHHee M10TpedieHue, moTpebjieHre BHYTPU CTPaHbI

50. economic benefits sakoHOMHYeCKHe MPeUMYIIeCTBa, SKOHOMUYECKHE BBITOJIbI

51. food security mposioBoIbCTBeHHAas1 6€3011aCHOCTh

52. nullify aHHyIMpOBaTh; CBOIUTH K HYJIIO; CBOJIUTH Ha HET

53. rural area cesibckasi MECTHOCTb; C€JTbCKOXO3SIMICTBEHHBIN paliOH

54. manual labor pyunoii Tpyn, ¢usmdeckuii Tpy 1

55. make operational obecnieunTh GyHKIIMOHMPOBaHUE; NMPUBOAUTHL B pabodee CO-
CTOSIHHE

56. land utilization ucrnosiib30BaHUe 3eMeJIbHBIX PECYPCOB; 3eMJIeN0Ib30BaHKe

57. pave the way npoksiafibIBaTh My Th, TOATOTABIUBAThH TOYBY

58. challenging Tpebytomuii ocoboro nogxona

59. arable maxoTHbIM; MalIHs, TaXOTHAS 3eMJISI

60. difficult terrain TpyaHonpoxoarMasi MECTHOCTb; MECTHOCTb CO CJIOXKHBIM peJib-
epom

61. unusable HenoaxopsIMA, HEIPUTOIHBIN JIJI1 UCIIOJIb30BAHUS

62. farming practices MeTo/ibl TPOU3BOJICTBA CEJILCKOXO3SIMCTBEHHBIX PabOT
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63.
64.
65.
66.
67.
68.
69.
70.
71,
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

growth pocT; pa3BuTHe; BbIpallluBaHHe

income oxoj1; MpUOBLLIB; 3apaboTOK

extended period IJIUTEIbHBIN IEPUO]T

paid labor onyiaueHHbIN TPy

profitability mpubbLUIbHOCTD, pEHTa0EIbHOCTD, I0XOTHOCTh
poverty 6eJHOCTb, HUIIETA, HYX/Ia

machine MailMHa; arperaT; YCTaHOBKa; allllapaT; MEXaHU3M; YCTPOHUCTBO
hand tool pyuHoii UHCTpyMeHT

draught Tsra

efficiency adbdbekTUBHOCTE, MPOM3BOIUTEIHLHOCTD

productivity ypo>kallHOCTh, IPOAYKTUBHOCTh

tilling o6paboTka 1MoYBkI, MaX0Ta, KYJIbTUBAIIUSI

planting mocanka; ces

harvesting ybopka ypo>kasi; ybopouHble pabOThI

transporting TpaHCIIOPTUPOBaHKe, TPAHCIIOPTUPOBKA

livestock ckoT; norosyioBee ckoTa

Crop CeJIbCKOXO3SIMCTBeHHas KyJIbTypa, IPOTyKIIUSs

soil conditions MOYBEHHO-TPYHTOBbIE YCIOBUSI, COCTOSTHHE TTOYBbI
agricultural machinery cesbCKOx03sIMICTBEHHbIE MaIlIMHbI

farm worker cebCkoX03SIMCTBEeHHBIN paboumit

timeliness of operation cBoeBpeMeHHOe BbITIOJTHEHHE PabOT

good quality BbICOKOe KaueCcTBO

costly moporoii; moporocrosiiuyii

time-consuming OTHUMAOIIMKA MHOT'O BpEMEeHH, CBSI3aHHbIA C TPATON BpPeMeHUY;

TPYIOEMKUUA

87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.

combine kombaitH

harvester ybopo4Hast MallvHa

mower KOCHJIKA; CEeHOKOCHJIKA; TPaBOKOCHJIKA

back shovel skckaBaTop Thna o6parHas jionarta

excavate KOIaTb, PbITh; BBIHUMATh IPYHT; IPOU3BOAUTH 3eMJIsSIHbIe pabOoThI
harrow 6opoHa

breaking up npo6senue, nporiecc 6opoHeHus

rake rpabsm

pull TAHYTb, TAlIATD

plow/plough nnyr; BcriaxuBath, naxaTh; IPOKJIAbIBATh HOPO3AY

combine harvester 3epHoy60pOYHbIN KOMOaH

sprayer pa30pbI3THBaioIllee YCTPOMCTBO; pacCHbUINTEeNb; pPa30pbI3rUBaTelb;

OIIPBICKUBATEJIb; dI'POITYJIbBEPU3ATOP

99.

water pump BOJISTHOM Hacoc

Exercise 2. Read the international words and guess their meanings.

Mechanized farming, revolutionize, industry, farmer, mechanization, technique,
commercialization, nullification, production, start, role, cultivation, natural, technology,
system, marketing, effective, practice, erosion, irrigation, optimize, cultivator, tractor,
commercialization, commercial, export, economic, nullify, effect, migration, urban cen-
ters, problematic, machines, potential, period, result, global, evolve, innovation, sector,
typically, mechanical, basic, process, transporting, monitoring, automation, operator, in-
formation, instruction, muscle, business, organization, investment, dramatic, tractor, com-
bine, trend, specialized, specific, excavate, material, sprayer, chemical.
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Exercise 3. Read and translate Text 1.

Text 1. Mechanized Farming

Source: https://www.xcubelabs.com/blog/all-you-need-to-know-about-mechanized-

farming/

Mechanized farming has revolutionized the agricultural industry, bringing numerous
benefits and advancements to farmers around the world. This article will delve into the
importance of mechanization in agriculture, and the various advantages it offers. We will
explore such outcomes of mechanized farming as improved techniques, commercializa-
tion, nullification of labor shortages, increased crop production, and higher farm income.
So, let’s discover all you need to know about mechanized farming.

To start with, let’s consider the importance of mechanization in agriculture. Mecha-
nization plays a crucial role in agricultural crop production. By increasing the power sup-
ply to agriculture, mechanization allows for the timely completion of tasks, cultivation of
larger areas, and higher crop yields, all while conserving natural resources. Moreover, the
use of environmentally friendly technologies enables farmers to produce crops more effi-
ciently with reduced power consumption.

Sustainable mechanization in agriculture also contributes significantly to the devel-
opment of value chains and food systems. It enhances post-harvest, processing, and mar-
keting activities, making them more efficient, effective, and environmentally friendly. By
adopting mechanization practices that meet the needs of farmers, including women who
contribute significantly to farming communities, the burden of labor can be reduced,
thereby improving their livelihoods.

Now let’s move onto advantages of mechanized farming.

1. Improved Techniques: Mechanization has brought about significant improve-
ments in agricultural techniques. Land reclamation has become more efficient, soil erosion
has been reduced, and irrigation systems have been optimized. Cultivators attached to trac-
tors help in smoothing out the soil, filling in ditches, and removing weeds, thereby increas-
ing the amount of usable land and preventing soil erosion. Additionally, mechanized irri-
gation systems enable targeted watering of plant roots, reducing water wastage and im-
proving overall efficiency.

2. Commercialization: The advent of mechanization has led to a shift from subsist-
ence farming to commercial agriculture. The increased productivity and crop yields of-
fered by mechanization have made it possible to produce more food on a larger scale, al-
lowing for both domestic consumption and export. Commercial agriculture brings eco-
nomic benefits to farmers and contributes to overall food security.

3. Nullifies Effects of Labor Shortages: Labor shortages in rural areas, caused by
migration to urban centers, have become less problematic due to agricultural mechaniza-
tion. Machines can now perform a wide range of tasks that previously required manual la-
bor. This handles not only the labor shortage but also reduces the amount of time and ef-
fort needed to make farms operational.

4. Increased Crop Production and Land Utilization: Mechanization has paved the
way for increased crop production by making the challenging lands arable and improving
land utilization. Difficult terrains that were once considered unusable can now be cultivat-
ed with the help of machines. This expansion of usable land, combined with the efficiency
of mechanized farming practices, allows for the growth of a larger variety of crops and
significantly higher yields.

5. Higher Farm Income: One of the most significant advantages of mechanized
farming is the potential to increase farm income. Mechanization saves time and reduces
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the need for extended periods of paid labor. Additionally, the higher crop yields achieved
through mechanized practices result in increased income. This, in turn, allows farms to op-
erate on a larger scale, reaching global markets and expanding their profitability.

Summing up, it is important to say that mechanized farming has revolutionized the
agricultural industry, bringing about numerous advantages and advancements. Improved
techniques, commercialization, nullification of labor shortages, increased crop production,
and higher farm income are just a few of the benefits that mechanization offers. As we
move forward into the 21st century, the role of mechanized farming will continue to
evolve, driving further innovations and improvements in the agriculture sector. Embracing
sustainable mechanization practices will be crucial for achieving food security, reducing

poverty, and improving the livelihoods of farmers worldwide.

Exercise 4. Answer the questions.

OO UTRRWN —

. Which outcomes of mechanized farming are explored in the article?
. Why is mechanization in agriculture very significant?

. What does sustainable mechanization in agriculture improve?

. What are the main advantages of mechanized farming?

. How can improved techniques optimize agriculture?

. What benefits does commercial agriculture bring?

. Why have labor shortages in rural areas become less problematic?

. How can mechanization improve land utilization?

. How does mechanized farming increase farm income?

EXxercise 5. Match the terms (1-15) to their definitions (a-g).

1. To mechanize

a. an amount of a produced agricultural product

2. To cultivate

b. not harmful to the environment

3. Marketing

c. money received or earned, especially on a regular basis, for work
or through investments

4. Environmen-

d. to introduce machines or automatic devices into a process or place

tally friendly
5. Income e. a thing that makes something better
6. Yield f. to prepare and use land for crops or gardening

7. Improvement

g. the action or business of promoting and selling products or ser-
vices, including market research and advertising

8. Tractor h. a mechanical implement, a tool or machine which is used to break
up the earth or to remove weeds, for example, in a garden or field
9. Mower i. a powerful motor vehicle with large rear wheels, used chiefly on

farms to pull farm machinery and to provide the energy needed for
the machinery to work

10. Plough/plow

j. a piece of equipment used for spraying liquid somewhere

11. Cultivator

k. a garden tool consisting of a row of metal or wooden teeth attached
to a long handle and is used to make the earth smooth and level be-
fore putting plants in, or to gather leaves together

12. Combine 1. a machine that has sharp blades for cutting something such as grass,
harvester corn or wheat
13. Rake m. a piece of farm equipment or an implement consisting of a heavy

frame set with teeth or tines which is dragged over ploughed land to
break up large lumps of soil, remove weeds, and cover seeds
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14. Harrow n. a large farming tool with sharp blades which is pulled across the
soil to turn it over, usually before seeds are planted

15. Sprayer 0. an agricultural machine that reaps, threshes, and cleans a cereal
crop in one operation; it is normally used on farms to cut, sort, and
clean grain

Exercise 6. Read about Mechanization in Agriculture and complete the gaps (1-5)
with the words given in the box.

| Combines, efficiency, reduce, process, mechanization |

Information source: https://www.agriculturelore.com/what-is-mechanization-in-
agriculture/

The mechanization of any industry or activity typically leads to increased efficiency
and productivity. In many cases, it can also help to reduce the cost of production. In agri-
culture, for example, the use of machines can help to 1) ... the amount of labor required to
grow and harvest crops. There are three main power sources for technology: human, ani-
mal and mechanical. Each one of these power sources has different technology levels as-
sociated with it. Hand-tool technology refers to the simplest and most basic level of agri-
cultural mechanization, which is powered by human labor. Animal draught technology is
slightly more advanced, and is powered by animals such as oxen or horses. Mechanical
power technology is the most advanced level, and is powered by machines such as trac-
tors. Thus, hand-tool technology is the most basic level, followed by animal draught tech-
nology, and finally mechanical power technology.

Mechanization in agriculture is the use of machines, either wholly or in part, to re-
place human or animal labour and to perform agricultural tasks. Mechanization can make
these tasks faster and easier, and can allow farmers to produce more crops in a shorter
amount of time. The process of 2) ... in agriculture generally refers to the use of machines
and technology to improve farming efficiency and productivity. This can include the use
of machines for such tasks as tilling the soil, planting, harvesting, transporting crops and
livestock, as well as using technology for such tasks as monitoring soil conditions and
crop growth. Unlike automation, which may not depend at all on a human operator, mech-
anization requires human participation to provide information or instruction. There are dif-
ferent levels of mechanization, from hand/muscle power to powered hand-tools, powered
tools, and program controlled powered tools. The level of mechanization determines the
speed, accuracy, and efficiency of the production 3) .... The process of mechanization is
an important one for any business or organization that relies on machines and technology
to do work. This process can be a costly and time-consuming one, but the benefits of
mechanization are typically worth the investment. When done correctly, mechanization
can lead to increased 4) ..., productivity, and profitability.

Mechanized agriculture is the process of using agricultural machinery to mechanize
the work of agriculture; it greatly increases farm workers’ productivity. The effective
mechanization contributes to increase production in two major ways: firstly, the timeliness
of operation and, secondly, the good quality of work.

The mechanization of farming during the 20th century led to a dramatic increase in
agricultural productivity. Tractors, 5) ..., harvesters, and other farm machines helped
farms produce more food with less labor. Consequently, the trend since the early part of
the 1900s is that fewer people can farm more land. This trend has continued into the 21st
century, as farms have become increasingly specialized and efficient.
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Exercise 7. Match the question about agricultural mechanization (1-6) with the
appropriate answers (a-f).

Information sources: https://www.agriculturelore.com/what-is-mechanization-in-
agriculture/, https://www.agriculturelore.com/what-is-mechanization-of-agriculture/

1. Why is sustaina-
ble agricultural
mechanization im-
portant in agricul-
ture?

a. First, farm mechanization has its limitations, primarily due to
economic and poverty factors. In some countries farm machines are
not readily available. In others farm machines are rather expensive
and most farmers are poor and cannot afford to buy or own them.
Second, land tenure systems, such as land fragmentation and com-
munal ownership, limit the use of farm machines. Third, mecha-
nised agriculture can cause environmental degradation. This can in-
clude pollution, deforestation, and soil erosion, which can all con-
tribute to greenhouse gas emissions.

2. What are exam-
ples of agricultural
mechanization?

b. The debate regarding the mechanization of agriculture is ongoing,
with pros and cons to be considered on both sides. As to positive
impacts, mechanization can lead to increased production efficiency,
encouraging large scale production and improving the quality of
farm produce. Also, current mechanised agriculture includes the use
of tractors, trucks, combine harvesters, countless types of farm im-
plements, aeroplanes and helicopters (for aerial application), and
other vehicles. This has made farming much easier and efficient, al-
lowing farmers to produce more food with less labor. However,
there are some negative impacts as well. For instance, it can dis-
place unskilled farm labor, cause environmental pollution, defor-
estation and erosion.

3. What are the
problems of mecha-
nization in agricul-
ture?

c. The mechanization of farming during the 20th century has led to
many changes in the agriculture industry. The use of tractors, com-
bines, harvesters, and other farm machines has helped farms to be-
come more productive. Consequently, the trend since the early part
of the 1900s is that fewer people can farm more land. This trend has
helped to increase the overall efficiency of the agriculture industry,
and has made it possible for more people to be fed with less labor.

4. What are the
benefits of mecha-
nization?

d. There is no doubt it plays a significant role in the development of
value chains and food systems. By making postharvest, processing
and marketing activities and functions more efficient, effective and
environmentally friendly, it helps to improve the overall efficiency of
the food system and make it more resilient to shocks and stresses. In
addition, it creates employment opportunities and improves the in-
comes of small-scale farmers and other actors along the value chain.

5. What are the pos-
itive and negative
impacts of agricul-
tural mechaniza-
tion?

e. As to examples, there are many different types of agricultural
machinery, each with a specific purpose. Mowers are used to cut
grass, back shovels are utilized for excavating, harrows are applied
for breaking up the ground, cultivators — for tilling soil, rakes — for
gathering materials, tractors — for pulling or plowing, combine har-
vesters — for harvesting crops, sprayers — for applying chemicals,
and irrigation systems and water pumps are needed for irrigation.

6. How has mecha-
nization changed

f. Agricultural mechanization has a number of benefits that can help
increase productivity, timeliness of operations, improve the preci-
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agriculture? sion, work environment, safety, and drudgery of labor, reduce crop

and food losses, health hazards, and encourage large scale farming.
Additionally, agricultural mechanization can promote specialization
of available manpower and create employment opportunities for the
youth.

EXxercise 8. Discuss the following points.

1. Why does mechanization play a significant role in agriculture?
2. What are examples of agricultural mechanization in Russia?

3. What are the problems of farm mechanization in our country?

4. What are the benefits of agricultural mechanization in Russia?

Exercise 9. Search the Web for mechanization of agriculture in Russia. Make a
presentation.

Exercise 10. Look through Unit 2 again. Make a list of the words and word com-
binations you consider to be the terms. Translate them into Russian.

Unit 3. Agricultural Machinery

Exercise 1. Read and memorize the words and word combinations.

AN =

agricultural machinery cembckox03s1iiCTBeHHbIE MaIlIMHbI

grow BbIPAIllMBaTh, KYJIbTUBUPOBAThH

harvest cobupars ypoxxai

CI'Op CeJIbCKOX035MCTBEeHHAs KylIbTypa

plow/ plough mmyr

precision agriculture TouHOe 3emiiefiesive; COOTBETCTBYIOIIlee MECTHBbIM YCJIOBU-

SIM CeJIbCKOe XO341CTBO; IIPEeIM3UOHHOe CeJIbCKOe X03AUCTBO

7.
8.
9

10.
11.

agriculture industry ceyibckox03siiCTBEHHas1 OTPacyb

advancement npo/iBM>KeHUe, yIydllieHue; pa3BUTHe, ITPorpecc

has seen significant advancements in technology over the years.

agricultural tech cenbCkox03sIMICTBEeHHbIE TEXHOJIOTUU

tool MHCTpyMeHT; opyue Tpyla; ob6opynoBaHue; IPUCIIOCODIIeHHe; MeXaHU3M,

CPeJiICTBO; CIIOCO0

12.
13.

agricultural production cebCkox03iCTBEHHOE IPOU3BOJICTBO; CETbXO3MPOAYKIIHS
equipment o00Opy/I0BaHMe; MPUCIIOCOOIeHNe; YCTaHOBKA; YCTPOMCTBO, (TeXHU-

‘JECKHQ) CpencTtBad; TEXHHKA; HpI/I60pr; OCHallleHue

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

device yCTpOHCTBO; anmnapar; npubop; MPUCIOCOOIeHNe; YCTaHOBKA; MeXaHU3M
activities J1eaTeJIbHOCTb

plowing Bcraiiika; rmpornaxuBaHue; ITy>KHasi 00paboTKa MOYBBI; 1aX0Ta
planting nmocaika; rnoces

livestock ckoT; morosyioBbe cKoTa

harvester »aTka, *kHelika; yOOpo4Has MalllliHA

feed mixer kopMocMecuTesb; KOpMOMeIllajKa

field-wide o Bcemy oo

weed remover yfaniresib COPHSIKOB

steam-powered Ha MAapOBOM TsAre

cultivate Bo3pgesbiBaTh, 06pabaTeIBaTh (110YBY); KYJIbTHBUPOBAThH
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25.

farming equipment arpoTexHuka; CeIbCKOX035HCTBEHHOe 000py/I0BaHHe; Celb-

X0O3TeXHHKd

26.
27.
28.
29.
30.
31.

rake rpabmm

shovel somnara; akckaBaTop

multiple pazHoOOpa3HbIH

automated sorting line aBToMaTH3MpoBaHHAsI COPTUPOBAJIbHAS JIMHUS

conveyor system KOHBelep; TPaHCIIOPTHasl CUCTeMa

self-driving 6ecriuioTHBIM; 000PY/IOBAaHHBIM CHCTEMOM aBTOMATHUYECKOIro YII-

paBJIeHUs]; CaMOYTIPaBJisieMbld

32.
33.
34.

vehicle TpaHcIOpTHOE CpefiCTBO
plant process Npou3BOACTBEHHBIN NPOLECC; TEXHOJIOTUYECKUN MPOoIecc
sensing technology TexHoJIOTMSI 09yBCTB/IeHUsI (POOOTOB); CEHCOPHAs TEXHUKA;

CeHCOpHasda TeXHOJIOTHU, TeXHOJIOI'NA PdCIIO3HABAHKWA

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

ripeness CIesoCTh, 3peJIOCTh; TOTOBHOCTD

soil fertility miomoposivie mo4YBbI

manual inspection NMpoBepKy BPy4YHYIO

effectively nerictBenHo; 3¢ddekTUBHO

efficiently parimonanbHO; pazymHo

plot of land 3emenbHBIN yYacTOK, Hajiesl; HEOOJIBIIION Y4aCTOK 3eMJIU
manageable i€rkuii B obpatiieHny; moaAaromuncs obpaboTke
unprecedented success HeObIBaJIbIl yCIex

techniques TexHu4Yeckoe ocHalleHue WM 000pyI0BaHUe

agricultural mechanization mexaHu3zaius CcejIbCKOTO XO3sMCTBa
practice TeXHOJIOTHSI; METO/I; CIIOCOO

land reclamation menropupoBaHue, yilydllleHHe IIOYBBI; OCBOEHHe 3eMIId; pe-

KYJIbTUBAIIHUA 3eMeJlb

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

CTaTbe

63.
64.
65.
66.
67.

soil erosion rmoyBeHHas 3po3usi, 3pO3usl IOYB

irrigation system opocUTeIbHasi CUCTeMa; CUCTeMa OpPOIIeHUsT

cultivator KyJIbTHBaTOP

smooth out criaxkuBaTh; BLIPABHUBATDH

ditch kanaBa, poB, BblemMKa, yrirybiieHue

erode pa3pyIaThCsl; BBIBETPHUBAThCS; pa3MbIBAaThCS; TIO/IBEPIaThCsl 3PO3UHU
boost yBesTMUMBaTh; YCKOPSITh; CTUMYJIUPOBATh

commercialization koMMepIManu3anus; u3BjieueHre MpuobbLIA
subsistence farming HaTypasibHOe ceJibCKoe X03SICTBO

manual labor py4no#t Tpyn, ¢usnyeckuii Tpyn

nullify cBoguTh K HYJTIO; CBOJIUTH HA HET

labor shortage HexBaTka paboueli cUbI

space MPOCTPaHCTBO; MECTO; TUIOIIAb

arable maxoTHBIN; MalIHs, TAXOTHAs 3eMJIsl, IaX0Ta

farm income ¢epmepckuii 1oxoz

monetary gain mpuObLIb 110 YUCTON JIEHeXXHOW MO3UIUU; A0XO/ 0 JAeHEeXHOMU

laborer pabounii HU3KOU KBAJIMPUKAIIMY; pa3HOPAOOUUIA; TTOICOOHBIN pabouunii
crop yield ypoxaiiHOCTb

profit mpubsLIb, T0XO0M

level of sophistication ypoBeHb coBepiiieHCTBa

local businesses MecTHbIe IpeINPUSITUS; MECTHBIV OU3HEC
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68.
69.
70.
71.
>KeHUM
72.
IIUUA peMo
73.
74.

on a global scale B MupoBom Maciitabe

farming practices MeTobI MPOK3BO/ICTBA CETLCKOXO3SIMCTBEHHBIX PabOT

pest Bpenuresb, Iapa3uT

upfront costs mepBoHavabHBIE 3aTPAThl; CTOUMOCTb Ha4YalbHBIX KAIUTAJIOBIIO-

maintenance-and-repair costs 3aTpaTbl Ha TeXHAYeCKOoe 0OCITy>KUBaHUE U TeKy-
HT; pacxo/ibl Ha Mo/i/iep>kKaHre 000pYI0BaHUSI B pab0OTOCIIOCOOHOM COCTOSTHUU
dependence 3aBUCUMOCTD

environmental damage yiiep6, HAaHOCUMBIM OKpPY>KaroIlel cpefie; 3KOJIOruye-

CKUM yIi1iepo

75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.

specific purpose KOHKpeTHasl 11eJIb, CIlellaIbHas 11eJIb

tilling o6paboTka Mo4YBkI, Max0Ta, KyJIbTUBALIUS

Size pa3mep, BeJIMUMHA; rabapyUThl

capacity mpou3BoiuTeIbHAs! MOIITHOCTh

pulverize n1poOWTh, U3MeTbYaTh

cultipacker pebpUCTBIN KaTOK

squash pa3naBnuBaTh; pacIuIIONIMBATD

clod koMOK, KpPYITHBIM KYCOK (3eMJIH WJTH TJIMHDI)

air pockets 3amnosHeHHbIe TOYBEHHBIM BO3[TyXOM ITyCTOTHI U MOPbI

small stone kamy1iek

implement “HCTpyMeHT, IPUOOP; Opyie, CPeJICTBO

top layer BepxHUI IUIaCT; IOBEPXHOCTHBIN CIIOM

nutrient muTaTeIbLHOE BellleCTBO; MATATEIbHBIN 3JIeMEHT

subsoil plow mIaHTaXXHBIH IUTYT; TOYBOYIITyOXTEIIb; TOAIIOYBEHHBIN PBIXJIUTENTb
seedbed mo4Ba, MOAroTOBIEHHAS AJIs [10CEBA

debris pacTuTebHBIN MyCOP; OCTaTKH paCTeHUH

rotary tiller mouBenHast ¢pes3a; poTOpHBIM KYyJIbTHBATOP; MOTOOJIOK; Bpalllao-

11asics HoXkeBasi 60poHa

92.
93.
94,
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.

hard soil TBEpypIli TPYHT
strip-till mosiocHoe BcriaxuBaHue
conventional 0ObIYHBIN; TPAJAUIIMOHHBIN; OOIENTPUHSTHINA; CTAaHJaPTHBINA
no-till HysneBast 06paboTka mouBkI; HecTaXOTHBIN
tillage system cucrema 06pabOTKU TOYBBI
harrow 6opoHa
level paBHSITh, BbIpaBHUBATh
loosen pBIXJIUTH, pa3pbIXJISTh
seed drill (3epHOBast) psiioBast cesijika; BbICEBAIOIIMN allliapat
SOW CesiTh, BbICEBATh
furrow 6opo3sna, kotes
even TOYHbBIN; PAaBHOMEPHBIN; OJJUHAKOBBIN
depth riry6rna
rate pacrnpezaeineHue
broadcast seeder pazbpocHas cesiika; cesyika pa30pachIBaTesib
spreader pa3bpachiBaTeslb; pa30pbhI3rMBaTellb; PACIbLUIATENb
seeds ceMeHa; MOCEBHOM MaTepHail
lime u3BecTh
fertilizer ymobpenue; yno6pUTebHbIN TYK
seed-cum-fertilizer drill 3epHoTyKOBast cesiiika
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112.
JIOBaHUe

113.

114.

irrigation equipment obopymoBaHue Ijisl OpPOIEHHs; UppUrallMOHHOe 060py-

pump Hacoc; roMIa
sprinkler pa30pnI3rvBaTesib; HOXKAeBajibHasi MalllMHA; CIPUHKJIEp; aBTOMaTH-

YeCKdd BOOOPACIIbUIAOIIAA HACalKd, JOXKIeBaJIbHbIA dIlllapaT, 0oxJaeBaTejlb; OpOCUTEJIb

115.
116.

watering 1oJjmB, OpollleHue
fire sprinkler system cripuHKJIepHasi cUCTeMa M0XapOTYIIIeHUs; CIIPUHKIIepHast

yCTaHOBKa MOXXapOTYIIeHHUSI

117.
118.
119.
120.
121.
122.

water supply BoforipoBoi, BogocHabXeHue; 1ojiada BObl

control fire jjokamM30BaTh MMOXKaPp

centre irrigation IeHTpaJibHOE KPyroBOe OpOIlleHre

fertilizing BHeceHue yiobpeHut

pest control 6ops0a c BpeluTesIMH; 3allldTa PaCTeHUM OT BpeAuTeJien

manure spreader/ muck spreader pazdbpacbiBaTesib HaBO3a; HaBO30pa3bpachiBa-

TeJlb; XXM>Kepa3bpbIaruBaTeslb

123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.

honey wagon acceHu3saliioHHasi MallliHa; HaBO30pa30pachiBaTellb
slurry tank pe3epByap [1J1s1 HABO3HOM KMXXKU; XK>KeCOOPHUK
tank 6ak, pe3epByap, IMCTepHa

sprayer pacrblInTeb; pa3dpbI3ruBaTesb

harvesting equipment ybopoyHasi TexHHKa

threshing equipment MmosioTW/IBHBIN arperaT

combine harvester kom6aiiH; 3epHOBOI KOMbaliH

shake the grain off the stalk BbIGMBaTB 13 KOJIOCKOB 38pHa
clean ouumaTte

store XpaHuUTb, cOOMpaTh (B OyHKepe koMbalHa)

wheat nimenuria

corn KyKypy3a, Mauc

soybean cosi; coeBbili 600

cut cpe3aThb

thresh MosoTuTh, MPOU3BOANTE OOMOJIOT

sickle cepm; pexxyiui anmapaT

grass TpaBa

hay ceHo

mower KOCUJIKA; CeHOKOCUJIKA; TPAaBOKOCHJIKA

motor ABUTaTellb; MOTOP

reaper »KaTBeHHasl MalllMHa, KaTKa

cereal crop 3epHOBasi Ky/bTypa; KpyIlsiHasl KyJbTypa
power tiller MoTopHast mouBodpesa; MOTOKYJIETUBATOP
conveyor belt leHTOYHBIN KOHBelep; JTeHTOYHBIA TPAHCIIOPTEP
crop harvesting c6op ypokast

forage crop ¢pypakHasi KyJabTypa; KOpMOBasi KyJIbTypa
bale TrOK, pyJiIOH

grain harvesting x1e60y00p0OYHbBIi; 3epHOYDOOPOYHBINA
edible seeds che1006HBIE/ TO/IHBIE B MTUIITY 3epHA

root Crop KOpHeIuIofHas KyJIbTypa; KOPHEeIUIOL
harvesting machine y6opounas mamvHa

potatoes kapToderb

carrot MOPKOBb

onion JIyK
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157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.

beet cBékia

thresher monotuska

stalk crebesnb

husk menyxa; MskuHa; os0Ba

vegetable oBoiit

hauling nepeBo3ka; TpaHCIIOPTUPOBKA; OyKCUPOBKa
tract mosoca, y4acToK (3emJIn)

oat oBéc

barley sumeHb

header >xatka, xeJiep (kombatiHa)

forage harvesters kopmMoybopo4HbIii kKoMbaliH, CUI0COyOOPHBINM KOMOakH, KO-

CHJIKa-"U3MeJIbYUuTelIb

168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.

forage ena, kopm ([I7151 5)KMBOTHBIX), Ppypark

self-propelled camoxoubIi

towed 6yKCHUpyeMbIii; TIPULIEITHON

alfalfa mroniepna

clover kieBep

forage wagon BbICOKOOOPTHBIN TIPUIIEIT JjIs KOPMOB

attachment niprcnoco6JsieHne; yCTPONCTBO

baler npecc-nmog6opiuk (ceHa, COJIOMbI); YIIaKOBOYHBIM ITPecC

straw cojioma

subsoil moaousa; MoAaxoTHLINA CJION

disk harrow quckoBasi 6opoHa

chisel plow rimy6okopbIXJIMTeNb; YH3e/lb; YN3eJIbHbIN KYJIbTUBATOP

drag harrow saruarast 60poHa; BOJIOKYIIIA

level out BbIpaBHUBATH, JieJIaTh POBHBIM

seed hopper ceMeHHOM SIUK CeSIKA; OAHOYHBIN BbICEMBAIOIIWIN allliapaT
fertilizer spreader pazbpachiBaTesb ynobpeHuii; pa3dpocHasi TyKoBasi CesiKa;

TyKOpa30pachiBaTesb

184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.

drop-type spreader pa3bpocHas cesiika C HUXKHUM BbICEBOM
pneumatic spreader cesijika C MTHeBMaTU4eCKHUM BbIOpachiBaTesieM
insecticide MHCEKTHUITH]I, CPEICTBO OT HACEKOMBIX
fungicides pyHTUITIABI

disease 3a0oeBaHue, 001€3Hb; IOPAKEHHE

grain dryer 3epHOCYIIMIIKa

moisture BJIara; BIa>XHOCThb

mold 1niecenb; myieceHHbIN TPUOOK

storage xpaHeHHe

milling momoun; npobienue; u3MelibueHre; pa3MOl

flour myka

natural gas npupo/iHbI ra3 (propane MpormaH)

Exercise 2. Read the international words and guess their meanings.

History, machinery, aspect, modern farming, revolutionize, accuracy, industry,
technology, production, farmer, device, transporting, tractor, mixer, date, era, cultivate,
traditional, function, automated, sorting, conveyor systems, monitor, optimize, process,
model, sensing technology, detect, accurately, inspection, technological, effectively, un-
precedented, investing, technique, mechanization, practice, erosion, irrigation, eroding,
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commercialization, productivity, commercial, effect, transforming, local business, organi-
zation, global, control, potential, type, designed, specific, cultivation, cultivator, mix, pul-
verize, press, rotary, combine, minimal, control, centre, operation, trailer, sprayer, herbi-
cides, pesticides, soy, motor, material, location, form, component, header, elevator, opera-
tor, forage, manner, collect, disk, chisel, compacted, platform, line, pneumatic, insecti-
cides, fungicides, typically, electricity, propane, natural gas.

Exercise 3. Read and translate Text 1.

Text 1. Agricultural Machinery

Sources: https://www.collegenp.com/article/agricultural-machinery-future-of-
farming-equipment/, https://safetyculture.com/topics/agricultural-machinery/

Definition and History of Agricultural Machinery

Agricultural machinery has been a critical aspect of modern farming for centuries.
The development of these machines has revolutionized the way we grow and harvest
crops, making it possible to produce more food with greater efficiency and accuracy. From
the invention of the plow to the introduction of precision agriculture machinery, the agri-
culture industry has seen significant advancements in technology over the years.

Agricultural machinery, also known as agricultural tech, is an essential tool for im-
proving agricultural production. It helps farmers to grow more crops in less time and with
greater efficiency. It refers to any kind of equipment or device used in farming activities,
such as plowing, planting, harvesting, or transporting crops and livestock. It can include
anything from tractors and harvesters to animal feed mixers or field-wide weed removers.
The use of farm machinery dates back to the 19th century when the first steam-powered
tractors were invented. This marked the beginning of a new era in farming, as farmers
could now cultivate more land and produce more crops. Over the years, agricultural ma-
chinery has continued to evolve and improve, leading to the development of modern farm-
ing equipment and precision agricultural machinery.

Aside from traditional tools like rakes and shovels, modern farm machines have
multiple functions that make harvesting fields easier. They range from automated sorting
lines and conveyor systems to self-driving vehicles that monitor and optimize plant pro-
cesses. Furthermore, some cutting-edge models feature advanced sensing technology that
lets farmers detect crop ripeness and soil fertility levels much more accurately than
through manual inspection. Ultimately, these technological advancements have given
farmers worldwide the power to cultivate their land more effectively and efficiently than
ever before. Using suitable agricultural machines can make even a tiny plot of land man-
ageable with unprecedented success.

Advantages and Disadvantages of Agricultural Machinery in Farming

The use of agricultural machinery has several advantages and disadvantages. Here
are the most significant advantages of investing in agricultural machinery:

— Improves Existing Techniques: Agricultural mechanization practices have im-
proved land reclamation, reduced soil erosion, and made irrigation systems more efficient.
The cultivators attached to tractors help to smooth out the soil, fill in ditches and remove
weeds, which all help to increase the amount of land used and prevent soil from eroding.

— Boosts Farm Efficiency and Productivity for Commercialization: Agricultural
mechanization has primarily replaced subsistence farming increasing productivity and
crop yields. In subsistence farming, farmers produce only enough food to feed themselves
or their families. Meanwhile, mechanization has enabled commercial farmers to produce
far more food for profit.
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— Reduces Manual Labor and Nullifies Effects of Labor Shortages: In recent years,
many people in rural areas have moved to cities because of more jobs. But this has left
farms without enough workers. Farm workers are no longer required to work as hard be-
cause machines are doing some of their work.

— Makes More Space for Crops: Using the mechanization process, we can use land
more efficiently. Machines can make land arable that might have been unused before. It al-
lows us to grow a wider variety of crops.

— Increases Farm Income: Agricultural mechanization provides more monetary gain
for large and small farms and reduces the time needed to pay laborers. Crop yields are
higher with machinery, thus increasing farm profits. Lastly, it adds a level of sophistica-
tion to farms transforming them from local businesses to organizations that can compete
on a global scale.

— More precise and accurate farming practices.

— Better control of weeds and pests.

The main disadvantages include:

— High upfront costs.

— Maintenance-and-repair costs.

— Dependence on technology.

— Potential environmental damage.

Types of Agricultural Machinery According to Use

A diverse range of machines is available, each designed for specific purposes.

1. Machinery Used for Soil Cultivation

— Tractors: Tractors are one of the most essential pieces of agricultural machinery.
They are used for a variety of tasks, including plowing, tilling, planting, and transporting
crops and livestock. Tractors come in a range of sizes and capacities, making them suitable
for both small and large farms.

— Cultivator: A machine used to mix and pulverize soil before planting.

— Cultipacker: A tool that farmers use to squash clods of dirt, get rid of air pockets,
and press small stones down into the ground.

— Plough/Plow: A large farming implement used to turn over the top layer of soil, bring
fresh nutrients to the surface, and prepare the soil for planting. Plows, including subsoil
plows, are essential for creating a well-prepared seedbed that is free of weeds and debris.

— Rotary tiller: A machine that breaks up hard soil and creates a smooth and even
seedbed.

— Strip-till: It combines the advantages of conventional tillage and no-till practices
in a minimal tillage system.

— Harrows: Tools that are used to level, smooth, or loosen the soil.

2. Machinery Used for Planting

— Seed drill: A machine that allows you to sow seeds in furrows at an even depth
and rate. Soil is not required for it to work.

— Broadcast seeder: Otherwise known as a spreader or fertilizer spreader, is com-
monly used for agricultural purposes such as spreading seeds, lime, or fertilizer.

— Seed-cum-fertilizer drill: It distributes the fertilizer uniformly on the ground.

3. Farm Machinery Types Used for Irrigation

— Irrigation equipment: It includes pumps, sprinklers, and other automated systems
for watering crops.

— Fire sprinkler system: It is made of pipes connected to a water supply and used to
control fires.
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— Centre irrigation: It is used for large-scale farming operations, delivers water from
the center of a field.

4. Machinery Used for Fertilizing and Pest Control

— Manure spreader: Also known as a muck spreader or honey wagon, this agricul-
tural machine spreads manure over a field to fertilize it.

— Slurry tank: A trailer with a pump and tank that can mix manure and water, creat-
ing an efficient fertilizer for fields.

— Sprayer: A tool that applies herbicides, pesticides, and fertilizers to crops.

5. Harvesting and Threshing Equipment

— Combine harvester: A machine that shakes the grain off the stalk, cleans it, and
stores it. Harvesters, also known as combine harvesters, are machines used for harvesting
crops such as wheat, corn, and soybeans. They have the ability to cut and thresh the crops
in one operation, making the process of harvesting much quicker and more efficient.

— Sickle: An agricultural tool used for harvesting grain crops or cutting grass for
hay.

— Mower: A machine used to cut crops or grasses, operated manually by animal
power or motor.

— Reaper: A machine used to harvest cereal crops near the ground. These machines
are either operated by a power tiller or tractor.

— Conveyor belt: A device that transports materials from one location to another.
The agricultural industry uses it frequently to transport grain.

— Crop harvesting machine: The machine that can harvest forage crops and form
them into bales simultaneously.

— Grain harvesting machine: It is used to harvest grains and edible seeds from dif-
ferent cereal crops.

— Root crop harvesting machine: It is used to harvest crops such as potatoes, carrots,
onions, and beets.

— Threshers: they are used to separate the grain from stalks and husks.

— Vegetable harvesting machine: It is used to harvest vegetables from the ground.

Exercise 4. Answer the questions.

What is the definition of agricultural machinery?

How does agricultural machinery help farmers?

What is agricultural machinery used for?

When were the first steam-powered tractors invented?
What functions do modern farm machines have?

What are the main advantages of agricultural machinery?
What disadvantage of agricultural machinery can you name?
What machinery is used for soil cultivation?

9.  What machinery is utilized for planting?

10. What equipment is applied for irrigation?

11.  What types of machinery help to fertilize and control pests?
12. What does harvesting and threshing equipment include?

PN RAAN =

Exercise 5. Match the terms (1-7) to their definitions (a-g).

1. Tractor a. IJIyT
2. Cultivator b. 6opoHa
3. Cultipacker C. UppUTallMOHHOe 0060pyA0BaHHe
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4. Plough/Plow

d. peOPUCTBIN KaTOK

5. Rotary tiller

e. p{:136paCbIBaTeJIb HaBO3d

6. Harrow

f. ybopouHasi MalvHa Jjisi KOPHeIJIO/I0B

7. Seed drill

g. TPaKTOp

8. Broadcast seeder

h. momoTusika

9. Seed-cum-fertilizer drill

i. pacIbUIUTEJIb; pa30phI3TUBATENTb

10.

Irrigation equipment

J. ’KaTkKa

11.

Fire sprinkler system

k. ybopouHas MaIiuHa Jijisi OBOIIer

12. Manure spreader l. KyIbTHUBaTOP

13. Slurry tank m. TOYBeHHasl ¢ppe3a; POTOPHBIN KYJIbTUBATOP
14. Sprayer n. 3epHOYO0OpOYHasl MalllMHa

15. Combine harvester 0. pa30bpachiBaTeslb YI0OpeHui

16. Forage harvester p. COPUHKJIEpHAsl YCTAHOBKA MOXKAPOTYIIIeHUsI
17. Mower g. KOCHUJIKa

18. Reaper I. pe3epByap JJis HABO3HOW >KWXKH

19. Fertilizer spreader S. KOpPMOYOOpPOYHBIM KOMOalH

20.

Root crop harvesting machine

t. mpecc-noAdopIIKMK (CceHa)

21.

Thresher

u. KoM0OarH

22.

Vegetable harvesting machine

V. 3epHOCYIIMJIKA

23.

Baler

w. pa3bpocHasl cesiyika

24,

Grain harvesting machine

X. psiioBasi cesiyika

25.

Grain dryer

y. 36PHOTYKOBAsl Cesuika

Exercise 6. Read about Farm equipment and complete the gaps (1-7) with the
words given in the box.

| Combine, sprinklers, equipment, planting, harrows, herbicides, increase |
Information source: https://www.agmachineryaustralia.com.au/2022/06/27/the-
common-types-of-agricultural-machinery-and-their-uses/
Farm Equipment

Farm equipment is a broad category of tools and machines used on farms for farm-
ing purposes. Farm 1) ... includes everything from tractors and tillers to planting and har-
vesting equipment. While some farm equipment is designed for a specific task, such as
plowing or 2) ..., other farm equipment can be used for multiple tasks.

The most common type of farm equipment is agricultural machinery. Agricultural
machinery is one of the most important tools that farmers use in order to 3) ... their
productivity. There are many different types of agricultural machinery available on the
market, each with its own unique set of features and benefits.

Agricultural machinery includes tractors, 4) ... harvesters, balers, and other ma-
chines used in farming. Agricultural machinery can be used for a variety of tasks, such as
plowing, planting, harvesting, and transporting crops and livestock.

Other types of farm equipment include irrigation equipment, soil preparation
equipment, and crop protection equipment. Irrigation equipment includes pumps, pipes,
and 5) ... used to water crops. Soil preparation equipment includes plows, 6) ..., and rota-
ry tillers used to prepare the soil for planting. Crop protection equipment includes sprayers
for pesticides, 7) ..., and fungicides used to protect crops from pests and diseases.
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EXxercise 7. Match the most common agricultural machinery and (1-10) with the
description of their use (a-j).

Information source: https://www.agmachineryaustralia.com.au/2022/06/27/the-
common-types-of-agricultural-machinery-and-their-uses/

1. Tractors | a. Forage harvesters are agricultural machines used to harvest forage,
which is a type of animal feed. There are two main types of forage har-
vesters: self-propelled and towed. Self-propelled forage harvesters are
powered by an engine and can operate independently, while towed forage
harvesters are pulled by a tractor. Forage harvesters are used to harvest a
variety of forage crops, including grass, alfalfa, clover, and corn. The for-
age crop is cut and then gathered into a chamber, where it is chopped into
smaller pieces and blown into a forage wagon or trailer. They can harvest
both dry and wet forage, and they can be equipped with a range of at-
tachments to suit different crops and conditions.
2. Combine | b. A plough or plow is a tool or farm implement used for initial cultiva-
harvesters tion to loosen, turn, or invert the soil in preparation for sowing. The pri-
mary purpose of the plough is to turn over the top layer of the soil and
bring fresh nutrients to the surface while burying weeds and the remains
of previous crops and exposing the subsoil. This action also aerates the
soil, which is important in maintaining soil fertility.
3. Forage c. Harrows are a common tool used in agriculture to break up and level
harvesters out the ground. This helps to prepare the soil for planting. There are
many different types of harrows, each with its own specific purpose. The
most common type of harrow is the disk harrow, which is used to break
up clumps of soil and level out the ground. Other types of harrows in-
clude the chisel plow, which is used to loosen up compacted soil, and the
drag harrow, which is used to level out fields.
4. Balers d. A seed drill is a type of agricultural machinery used to sow seeds. It is
usually pulled by a tractor or another vehicle and consists of a platform
with a seed hopper and a row of drills. The row of drills sows the seeds in
a straight line as the machine is pulled along the field. They create a fur-
row in the ground, into which the seeds are dropped.
5. Ploughs e. The use of agricultural sprayers is essential for the efficient and timely
application of a wide range of products, including herbicides, insecti-
cides, fungicides, and fertilizers. This helps to protect them from pests
and diseases. There are many different types and models of agricultural
sprayers available on the market, each designed for specific needs and
applications.
6. Harrows | f. Tractors are perhaps the most essential piece of agricultural machinery.
They can be used for a variety of tasks such as plowing, harrowing, plant-
ing, and spraying. However, they can also be used for mowing, harvest-
ing, and hauling materials. Today, tractors are an essential piece of ma-
chinery on most farms. They allow farmers to work large tracts of land
quickly and efficiently.
7. Seed drills | g. Fertilizer spreaders are used to distribute fertilizer evenly over a field.
This helps to ensure that crops receive the correct amount of nutrients.
There are different types of fertilizer spreaders, including broadcast
spreaders, drop-type spreaders, and pneumatic spreaders. Fertilizer
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spreaders are an essential component of keeping a crop healthy. They aid
in the delivery of nutrients to the plants, allowing them to grow healthily.

8. Fertilizer | h. Grain dryers are agricultural machinery that is used to dry crops such
spreaders as wheat, barley, and oats. Grain dryers are used to eliminate moisture
from the grain in order to avoid mold and bacteria growth, as well as to
keep the grain viable for storage. This helps to preserve the grain and
prevents it from going moldy. Grain dryers are also used to prepare the
grain for milling and to improve the quality of the flour. Grain dryers are
typically powered by electricity, but some models may be powered by
propane or natural gas.

9. Sprayers | i. There are many different types of balers, but they all have one common
purpose: to compress loose materials into a bale. This allows them to be
stored and transported in an efficient manner. Farmers use balers to col-
lect hay, straw, grass, and other materials that can be used as livestock
feed. It is often hard to collect and transport these materials without the
use of machinery.

10. Grain j. A combine harvester is an agricultural machine used to harvest crops
dryers such as wheat, oats, and barley. The combine harvester has many compo-
nents including a header, thresher, and grain elevator. The header cuts the
wheat, oats, or barley plants and the thresher separates the grain from the
plant. The grain elevator lifts the grain to the combine harvester’s cab
where the operator can see the grain being collected.

Exercise 8. Discuss the following points.

1. What are the main groups of agricultural machinery?

2. What is the most important farm machine in Siberia?

3. What are advantages of using agricultural machinery in Novosibirsk region?
4, Which agriculture machine is best from your point of view?

Exercise 9. Search the Web for Agricultural machinery used in Russia or Siberia.
Make a presentation.

Exercise 10. Look through Unit 3 again. Make a list of the words and word com-
binations you consider to be the terms. Translate them into Russian.

Unit 4. Agricultural Machinery and Farm
Equipment Maintenance

Exercise 1. Read and memorize the words and word combinations.

. agricultural machinery ceyibckox034CTBEHHbIE MAIITUHbI

. farm equipment cenbckoxo3siicTBeHHOE 060PY/T0BaHUE

. maintenance TexHAYeCKOe 00CTy>KUBaHWe, PEMOHT; COJlepXKaHue; YXO[l

. physical assets peanbHble aKTUBbI, MaTepUAJIbHbIE AKTUBBI

. machinery obopyioBaHue, MaliimHHOe 060py/1I0BaHKe; MAIlIMHbI; MEXaHU3MbI
. mobile equipment nepesiBi>xHOE 000OPYIOBaHUE; CAMOXOJIHOEe 060pyAOBaHKe
. buildings 3manus u coopyxeHus

. vital (Ckr3HEeHHO) Ba>KHbIW, HACYIITHBIN; OCHOBHOM; HEOOXO/IUMbIi

. seeding moceB

OO UTPAWN —

34




10. harvesting ybopka ypoxkasi; yoopodHble pabOThbI

11. timelines (oroBopéHHbIE) CPOKHU

12. in the long and short run B 10;IroCpoYHOM U KPaTKOCPOYHOM IIepPCIIeKTUBE

13. unplanned maintenance He3arIaHUPOBAHHBINA PEMOHT

14. planned maintenance maHOBO-TIpeAyNpeaUTEIbHOE TeXHUYECKoe 00CITyKUBa-
HUEe U PeMOHT

15. maintenance worker pabo4uii 10 peMOHTY ¥ O0CTY>KMBaHUIO

16. safe 6GezomacHbIH, He TTPeACTABIISIONTNN OMMACHOCTH; He CBSI3aHHBIM C PUCKOM

17. operational GyHKIIMOHMPYIOIINM; B UCIIPABHOM COCTOSIHMH; pabouuii; AeHCTBY-
IOIITUU

18. significant losses 3HaunTeNTBLHBIE YOBITKH

19. facilities ob6opynoBaHue; coopy>keHUsI; CPeJICTBa; YCTPOMCTBA; ITPOU3BOJICTBEH-
HbIe MOIITHOCTH

20. process nepepabaTbIBaTh; I10JIBEpPraTb 06paboTke

21. store XpaHUTh, CKJIAAUPOBATH

22. foodstuff / food products mpomoBosbCTBUE, MPOAYKTHI MUTAHMS; ITPOJIOBOJIb-
CTBEHHbIe TOBAphl; KOPM

23. clean uucTbIf

24. structurally sound KOHCTPYKTHBHO MPOYHBIH; 6e3 MOBPeXXIeHNi; repMeTUYHbIN

25. consumption noTpebiieHre

26. preventing npeioTBpallieHye, IpeaynpexaeHye

277. breakdown cb6o¥i B IpOU3BOACTBE; ITOJIOMKA MeXaHW3Ma, MalllMHbl; aBapusl

28. accident HecuaCTHBIN CITy4aii; TpaBMa; aBapysl; MIOJIOMKA, BBIXO/ U3 CTPOs

29. keep on schedule mpor3BoIUTHL paboThI CTPOTO MO IPadUKYy; BbIJIePKHUBATh rpadrk

30. planting BeIcajika, mocajka

31. fertilizing ynobpenue, BHeceHUe y1I00peHU

32. quality kauecTBO; cTeneHb KauecTBa, KOHJIUIIMOHHOCTb; COPT

33. end product kKoHeuHbIN (IPOMBIIIIEHHBIN) TTPOAYKT, TOTOBbIM MPOAYKT (IPOX3-
BOJICTBA, IepepabOTKU)

34. calibrating kammbpoBka

35. metal detector geTekTop MeTasia

36. seed drill psimoBas cesiika

37. planter caxanka, cesuika

38. baler nmpecc-nog6opiuk (ceHa, COIOMBI)

39. plow myr

40. manure spreader pa3opachiBaTesib HaBO3a

41. harvester ybOopoyHasi MaIlikHa

472. storehouse ckyafi, XxpaHUJTHIIE

43. silo cusmocHOe XpaHWIHIle; OYHKep JjIsl XpaHeHus

44. dispenser pa3naT4yuk; 103aTOP

45. refrigeration oxJaXkieHre; 3aMOpaKUBaHHUe

46. temperature control system cucrema obeclieueHusi TEMIIEPATYPHOTO PEXUMa;
CHUCTeMa peryJIMpOBaHMs TeMIIepaTyphl

47. extensive 3KCTeHCUBHBIN (0 XapaKTepe pa3BUTHs, CTIOCOOe ITPOM3BOICTBE)

48. mobile MOOMITLHBIN; TTepeABUTAIONTUNCS ; TTIepeBUKHOM; TTepeHOCHOM

49. permanent cTallMOHAPHBIHN; TTOCTOSIHHBIN

50. conveyor belt 1enTa KoHBeliepa; TpaHCIIOPTEPHasI JIeHTa

51. pasteurizer nmacrepr3aTop, aBTOKJIaB JJIs TaCTepr3allii

52. preventive maintenance check nmpoBepka nipu npoduiakTU4eCKOM 00CTyKUBaHUN
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3.
54.
55.
56.
57.
58.
59.
60.
61.

winterizing 1oJAroToBKa K 3MMHeN 3KCIUTyaTaluu

winterize MOATOTOBUTD K 3UMe; YTEIJINTh; 3aKOHCEepBUPOBATh

long-term storage qymMTebHOE XpaHeHHe; 10JITOCPOYHOe XpaHeHue

diesel fuel gu3senpHOE TOILIMBO

battery 6aTapesi; akKyMyJISITOp

heavy equipment Tsoxénoe obopynoBaHue; TsKEIas TeXHHAKA

draining ciuB; cityckaHue (PKUIKOCTei)

application equipment o6opyaoBaHue Jijis BHECEHUS

hydraulic fluid pabo4asi >kUIKOCTb; TOPMO3Has KUJKOCTbh; KUIKOCTb JJIs TH/-

paBHH‘IeCKOﬁ CHCTEMEI

62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

diesel exhaust fluid >xuKOCTB AJIsI OYMCTKY AU3ETLHBIX BBIXJIOITHBIX T'a30B
tank 6ak

oil macio; xxuakasg cMa3ka

outstanding HeOKOHYEHHbIN

snowfall cHeromnaj; koiM4eCcTBO BbINIaBIIIEro CHEra

sub-zero temperature TemMreparypa H>Ke HYJIsI

degrade yxyamaTbCsi; TePSITh KA4eCTBO

pollutant 3arpsi3Hsitolee BelecTBo, 3arpsi3HUTEIb; IPUMeCH

engine oil MOToOpHOe Macy0; MallIMHHOE MacJIo

transmission fluid maco f71% kOpobok nepead

coolant oxyiaXk/1aro1iast >KUJKOCTh; OXJIa[UTelIb; XJIaJlareHT

daily checking exxenHeBHasi IpoBepKa; exxeJIHeBHbIM TeXHUYEeCKUI OCMOTP
annual exxerogHbIN

lubricating cma3biBaHue

moving parts MoJBUXXHbIe YaCTH

operator's manual pyKoOBOICTBO 10 3KCIUTyaTalluU

guidelines pekoMeHalIMM; HOPMATUBDI; YKa3aHUSI

air filter Bo3myHbIf GUILTP

oil filter macnaubIf GUIBTP

fuel filter TormBHBIN GUIIBTP

clogged 3a6uUThbIN; 3aCOpeHHbIN

replace 3aMeHSITb

bearing nmoaimnmauK

rotating parts BpaiaroImuecs 3jieMeHTbl; TIOJIBUXKHbIE YaCTH

routine maintenance perjiaMeHTHOe OOCTy>XMBaHHe, IIJJaHOBOe (TeXHUYecKoe)

obcITy kMBaHUe; peryssipHoe 00CiTy KUBaHUe

87.
88.
89.
90.
91.
92.
93.
94.

wheel komneco

pulley pomnuk; mKkuB

shaft Bam; och; mrTok

wear out M3HAIIMBATbCS, UCTUPATHCS

damaged 1oBpeXXIEHHbBIN, UCITIOPYEHHbIN

calibration interval cpok npoBepku npu6opa

impair HaHecTH y111ep0; yMeHbIIIaTh; CHU)KAaTh; HapyIIaTh

performance pabota; paboure XapaKTepyuCTUKH; GyHKIIMOHUPOBAHUE; SKCIUTya-

TdDUOHHbIE Ka49eCTBd; IIPOU3BOOUTE/IbHOCTD

95.
96.
97.
98.

wear and tear U3HOC; aMOpPTH3alMsl; U3HAIIMBAaHUE; UCTUPAHUe

rust Koppo3us; p>KaBUrHa

leak Teub, mpoTeyka; yTeuka

COITOSION KOPPO3Usl; P>KaBlleHNe; pa3be/laHre; OKHUCIIeHre, p>KaBurHa
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99. routine upkeep TexyI1iee TexHu4eCKOe 0OCITY>KUBaHKE

100.
101.
102.

tidying up ybopka
comprehensive TIIaTeIbHbIN, ITOJHBIA, FeHepaIbHbIN
fixed assets monrocpouyHble akTUBHI; (PpUKCHpPOBaHHBIE OH/IBI; HEABHKUMOE

UMYIIIeCTBO

103.
104.
105.
106.
107.
108.
109.
110.
111.

surface MOBepxHOCTb

nontoxic HeTOKCUYHBIN

nonabsorbent HeabcopOUpYIOIINA; HETUTPOCKOIIUYHbBIN; HEBITUTHIBAIOITUN
lead-based paint kpacka Ha CBUHIIOBOM OCHOBe

crack TpemuHa; 1esb

breakage nonomka; noBpexieHue, pa3pbiB

patch up oTpeMOHTHPOBaTh; MOYUHHUTD

sanitation yJsydilleHre CAaHUTAPHBIX YCJIOBUN

HVAC (heating, ventilation and air conditioning) system cucrema oborpeBa

BEHTW/IIIWH U KOHOAUITUOHHUPOBAHUS

112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.

dust nbLIb

vapor Iiap; ucrapeHue

fume gpIM, rasel, UcrapeHye; pe3Kui, CUIbHBIN 3allax

remove yJaaisiTb, yCTPAHAThb

semiannual MOTyroAWYHBIN, TOTYTONOBOM, IPOUCXOASIIMIN pa3 B MOJIT0/1a
floor nost; HacTHN

drainage system cucTeMa JipeHaka; BOJIOCTOK; JIpeHa)KHasi CUCTeMa
downspout BogocTouHas Tpy0Oa; CiMBHas Tpy0a; CiyckHas Tpyba

outdoor HAXOIAIIUICS BHe ITIOMeIlleH!s], HA OTKPBITOM BO3yXe; BHEIITHUN
gutter BOOOCTOYHBIA ’KE6J100, KaHaBa; BOOOOTBO]I

debris mycop

flooding 3aTorieHue; moaToIIEHHE

structural damage noBpexxieHre KOHCTPYKIIWM; pa3pyllleHre COOpy>XKeHUn
structural integrity KOHCTPYKTHBHas 11€JIOCTHOCTD; I1eJIOCTHOCTh COOPY>KEHUSI;

IMTPOYHOCTb KOHCTPYKIIMH

126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.

mold 1nieceHb; 1yieCeHHbIN TPUOOK

water damage yiiiep0, HAaHeCeHHbIN BOHOW CTUXUEH; 3aJIUB

good condition ucripaBHOe COCTOSIHUE

roof truss BUcsiuasi CTpONWIbHAsE KOHCTPYKITHSI; pepMa CTponmiibHAsI; CTPOIHIIA
truss plate moadepmenHas mIMTa

bracing kperuienue

reinforcement ycuienue; yrpoyHeHve; apMUPOBaHHE

lighting fixture ocBeTuTeNILHBIN TPUOOP; CBETHUIILHUK; OCBETHUTEIbHASI TEXHUKA
bulb nammnouka; mamna

health hazard Bpen 17151 310pOBBSI; OMTACHOCTD [1J1s1 3[I0POBbsI; GAKTOP prCKa
shatterproof 6e3ockoouHbIN; HEOBIOITUINACS (O CTeKIIe)

shielded 3amminéHHbIN, 5KpaHUPOBAHHBIN; 3aKPBITHIN IIIUTKOM/3KPaHOM
broken piece ockoJsiok

lighting conditions ycioBust ocBellieHUsi; OCBEIlIEHHOCTb

property upkeep obcitykuBaHue U cojiep>kaHre 00beKTOB HeJ[BIDKUMOCTH
mowing MoKoC, CeHOKOC; KOIIIeHHUe

pull weeds BbIIEpruBaTh COPHSKH

general improvement and landscaping 651aroycTpoicTBO U 03ejieHeHre

snow removal ybopka cHera; BbIBO3 CHera; COpoC CcHera; O4MCTKa OT CHera
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145.

janitorial services yciyru mo ybopke ¥ MOJep:KaHUI0 YUCTOThI; 0OCITyKMBa-

HUe 3[JaHUN U COOPYKEeHUIN

146.
147.
148.
149.
150.
151.
152.
153.

IIMHY U T.

154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.

wastes removal ybopka mycopa

contamination 3arpsi3HeHUe; 3apakeHre, UHQUIMPOBaHUE

spoiling moBpeXxaeHue; mopya

safely 6e3omacHo; HafgéxHO; Oe3 prucka

owner's manual pykoBoJICTBO MOJIb30BaTeJIsl; MHCTPYKIIMS JJ1s1 Blafiesblia
hazard puck, omacHOCTb

have at hand umeTsb 110J1 pyKOW; UMeThb B paClOpsKeHUU

shut down oTktOUMTH (371EKTPUYECTBO, MUTAHWE), OCTAHOBUTDH (CTAaHOK, Ma-
11.); TVIYIIUTD (ABUTATEJIb); BHIKIIOYUTD (YCTPOUCTBO)

secure KpelnuTb, 3aKPeIIsiTh

power-up BKJII0YeHHe/ Tojlaya MUTaHUs

sustain injuries MOJy4YUTh YBEYbs, TOJTyIUTh TPABMbI

PPE (personal protective equipment) nHIVMBHyaibHbIe cpeficTBa 3amuThl, MC3
goggles 3allMTHBIE OYKU

gloves nepyaTku

dirt rpsi3b

grease CMa304HOe BeIeCTBO; CMa3kKa

contaminant 3arpsi3HUTEIb, 3aTPs3HSIONIEee BelleCTBO

hard hat 3anTHBIHN 11U1eM, IIIeM-KacKa

structural repairs KanuTaJbHBIM PEMOHT; PEMOHT HeCyIlIMX KOHCTPYKIIMH 3[1aHUN
special equipment crieriajibHoe 000pyI0BaHUe; CIlelMaJIbHOe OCHAIIleHUe
height BbicOTa

fall prevention 3amuTa OT MajieHus C BHICOTHI

confined area 3akpbiToe (HEBEHTHUIMPYeMOe) ITIoMellleHUe

utilize Mcnosb30BaTh; MPUMEHSTh

vital (;’ku3HEHHO) Ba)kKHbIN, HACYIIIHBIM, CYIlleCTBEHHbIN; HEOOXOIUMbBIM

hand tools py4Hble ”HCTPYMeHTbI

signage nHbOpMaIMOHHbIE YKa3aTeln; 3HaKK 6e3011aCHOCTH; pa3MeTKa; BbIBECKU
hazardous area onacHasi 30Ha; 30Ha TIOBBIIIIEHHOTO PUCKA; TPABMOOIIACHAs 30Ha
warning sign npeynpexxaaroniuii 3Hak; Ipelypesk/Iaoiasi HaJ[I1cCh

fragile xpynikuii; HeIPOYHBINA

exercise caution co6/1r0aTh OCTOPOXKHOCTh; TPOSIBIISITH OCMOTPUTEITbHOCTh
broken bone miepesioM; ciiomaHHast KOCTb

respiratory diseases 3ab60JieBaHMSI OPTaHOB JIbIXaHUSI

inhaling Bapixanue

color coding 1iBeTHast MeTKa; [IBETOBAsi MapKHUPOBKaA

cross-contamination nepeKpécTHoe 3arpsi3HeHre; B3auMHOe 3arpsi3HeHre
hazardous chemicals onacHbie xuMHuYeckue BelllecTBa

cleaning agent mMoroI11iee/ YUCTsIIee BellecTBO; CPeCTBO JJIsl YUCTKU
maintenance training o6ydyeHre MeTofaM TeXHUYeCKOTO OOCTY>KUBAHUS U Te-

Kyliero peMoHTa

185.

best practice mepefioBbie TpakTHYeCKWe MeTOjbl; HapaboTku; Haubosee 3¢-

q)eKTI/IBHbIE TexXHOJIOTHH

186.
187.
188.
189.

learning tool obyuatoiiee cpeficTBO; MHCTPYMEHT 00y4YeHusI

failure HercnipaBHOCTB; 0TKa3; HeNoJaiKa; MOBPeX/IeHHe; I0JIOMKa
pre-harvest ipery00poYHbIH TTEpHO/

blade ne3Bue
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190. misalignment cMmeleHve / OTKJIOHeHHWe OT 3aJaHHOI'O IIOJIOXKEHMsI; HecoocC-
HOCTb; pa3peryJrpoBKa

191. chain emnn

192. gauge uaMepuTesibHbBIN MPUOOP; TATUUK

193. warranty rapanTus

194. log *xypHan

195. joint mmapHUp

196. friction Tpenue; cuia TpeHUs

197. premature wear npexjieBpeMeHHbI U3HOC

198. hitch crienka, ciieriHoe yCTpOMCTBO

199. tire mvMHa; MOKpHIIIIKa

200. tire pressure BHyTpeHHee JIaBjieHHe B IIIMHe; JaBJieHue BO3yXa B IIIMHe

201. tread depth rimy6buHa prcyHka npoTekTopa

202. deterioration amopTH3aIiysi, U3HAIlIMBaHUE, U3HOC

203. sheltered yKpbITBIH; 3alUIIIEHHBINA

204. lifespan noaroBeYHOCTD; CPOK CITYKObI

205. customization MorUKaIus B COOTBETCTBUU C TPeOOBAaHUSIMU 3aKa34MKa; U3Me-
HeHUe BHeIITHero BUJla WK U3rOTOBJIeHWe TIPOTyKTa M0 TEXHUYEeCKUM YCJIOBUSIM 3aKa3urKa

Exercise 2. Read the international words and guess their meanings.

Industry, physical, machinery, mobile, process, operation, planned, result, structur-
ally, guarantee, product, calibrating thermometers, metal detector, sensor, tractor, cultiva-
tor, irrigation system, silos, sprayer, conveyor system, mixer, temperature control systems,
type, specialization, extensive, contrast, function, mobile, permanent, pasteurizer, inspec-
tion, preventive, calibration, typically, diesel, battery, cleaning, pesticide, antifreeze, hy-
draulic, temperature, interval, farmer, transmission, start, inspect, filter, regularly, examin-
ing, corrosion, problem, routine, toxic, ventilation, air conditioning, component, recom-
mend, climate control system, drainage, absorbent, structural, serious, services, infor-
mation, inform, mechanical, special, respirators, respiratory, chemicals, agent, contact, ex-
tra, training, practice, person, plan, season, maximize, optimize, testing, specific, detailed,
operator, priority, stop, investing, minimize, protocol, document, organized, manufactur-
er’s recommendations, optimal, functionality, potential, modification.

EXxercise 3. Read and translate Text 1.

Text 1. Importance of Agricultural Maintenance
Sources: https://upkeep.com/learning/agricultural-maintenance/,
https://safetyculture.com/topics/agricultural-machinery/

Like many industries, agriculture relies heavily on physical assets, including ma-
chinery, mobile equipment, and buildings. It's important to keep everything running
properly in order to avoid delays in vital agricultural processes. Seeding, harvesting, and
other processes are bound to strict timelines, and the equipment used to carry them out
needs to be ready for operation on time. Thus, maintenance is essential to a farm’s success,
both in the long and short run. Unplanned maintenance can often be more time-consuming
than planned one, but both are necessary to keep a farm safe and operational. Maintenance
workers in the agricultural industry have an important job: ensuring that machines used on
farms operate correctly and are always ready to be used. If these machines aren’t available
or aren’t working correctly, it could result in significant losses for the farm. In addition,
facilities meant to process and store foodstuffs must be kept safe, clean, and structurally
sound in order to guarantee that the farm’s product is safe for consumption.
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Agricultural maintenance serves the following tasks: preventing breakdowns and
accidents; keeping planting, fertilizing, harvesting, and so forth on schedule; maintaining
the quality of end products by calibrating thermometers, metal detectors, sensors, etc.

Some of the assets farmers need to support are: tractors, seed drills, planters, balers,
plows, manure spreaders, cultivators, harvesters, irrigation systems, storehouses, silos,
sprayers, conveyor systems, mixers, dispensers and refrigeration/temperature control sys-
tems. Of course, this is far from a comprehensive list. The types of assets that need to be
kept up depend on the farm’s size and level of specialization. More extensive farms will
have a team to handle maintenance. In contrast, small family-owned farms may only have
one person responsible for running the machines (often with help from other relatives). No
matter what the farm’s size is, a person, who is in charge of repairs, needs to know every
machine and how it functions.

Every farming equipment, whether mobile (tractors, harvesters, and plows) or per-
manent (conveyor belts, mixers, pasteurizers), requires frequent inspections to ensure that
it operates properly. Here are some of the most common preventive maintenance checks
for equipment maintenance and calibration:

1. Winterizing Equipment: Tasks that farmers typically need to perform to winterize
their equipment and get it ready for the long-term storage required during colder months
include: changing diesel fuel from #2 to #1; keeping batteries charged or disconnecting
them during the season; heavy equipment cleaning; draining and cleaning pesticide appli-
cation equipment; checking and changing antifreeze and hydraulic fluids as needed; drain-
ing the diesel exhaust fluid tank (if necessary); preparing oil equipment for storage; mak-
ing any outstanding repairs; performing other preventive maintenance tasks. If equipment
is used in winter, make sure it’s ready to operate in the cold weather, especially if you’re
in an area with high levels of snowfall and sub-zero temperatures.

2. Checking and Changing Fluids: It’s necessary to ensure that the liquids used in
the equipment are clean and safe. These fluids should be exchanged for fresh ones at cer-
tain intervals, like when they degrade or gather pollutants. Below are some of the fluids
that farmers need to check up on: engine oil (daily checking), transmission fluid (daily
checking), coolants (annual checking) and hydraulic fluid (a couple of times per year).

3. Lubricating Moving Parts: The operator’s manual for each piece of equipment
will usually provide general guidelines on lubrication and other preventive maintenance
tasks. Use those as a starting point, then inspect and lubricate all the moving parts needed.

4. Checking and Changing Filters: Air, oil, and fuel filters should all be changed
regularly. Check them regularly to make sure they aren’t clogged, and replace them when
needed.

5. Examining the Bearings: All rotating parts require routine maintenance, including
wheels, pulleys, shafts, and bearings. A replacement is necessary if they have worn out too
much or become damaged.

6. Calibrating Equipment: Ensure that your calibration intervals follow the guidance
in the operator’s manual for all equipment.

7. Conducting Damage Inspections: It’s essential to regularly inspect all equipment
for any damage that could impair its performance. Look for signs of wear and tear, rust,
leaks, corrosion, and any other damage that could affect the machine’s performance. If you
spot any problems, make sure to get them fixed right away to prevent further damage.

8. Other Routine Upkeep: Regular cleaning is necessary to keep the machines work-
ing efficiently. You can do simple tasks, such as tidying up, daily, while you can do more
comprehensive cleaning on a weekly or monthly basis.
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Not only equipment but also fixed assets of any farm such as buildings and land re-
quire frequent inspections to ensure that they are clean and safe. Here are some of com-
mon preventive maintenance tasks for farm buildings:

1. Walls and Surfaces: Buildings are used either for storing or for processing foods.
In either case, the walls and surfaces need to be nontoxic and nonabsorbent to make sure
food products are safe. For example, no lead-based paints should be used. If there are any
cracks or breakages, they should be patched up in order to facilitate regular sanitation.

2. HVAC Systems: Heating, ventilation, and air conditioning (HVAC) systems are
major components of any building where food products are processed or stored. It’s im-
portant to make sure the right temperature is kept inside the facilities and that any dust,
vapors, or fumes are removed out of the building. Semiannual checks are generally rec-
ommended for most climate control systems, though some components (e.g., air filters)
should be replaced more often.

3. Drainage: Floors should be equipped with drainage and be nonabsorbent. This is
especially important in facilities where fluids (milk or water) are handled. Damaged floors
should be repaired as quickly as possible. Drainage systems, such as downspouts, should
be kept clean and in good working order. In outdoor areas, gutters and downspouts should
be kept clear of debris in order to make sure water drains properly in order to prevent
flooding and structural damage.

4, Structural Integrity: Every component of a building should be structurally sound,
free of mold and water damage, and in overall good condition. Roof trusses, truss-bearing
plates, and bracing components should be repaired or replaced if they are damaged. Clean
any rust away, and add reinforcement to areas that need it.

5. Lighting Fixtures: Most building maintenance involves making sure all lights are
in working order. However, in agriculture and food processing, it’s even more important
since broken bulbs could pose a serious health hazard. Ensure all bulbs are either shatter-
proof or shielded in order to keep foodstuffs from broken pieces. Any time a light goes
out, replace the bulb with the appropriate one in order to preserve safe lighting conditions.

6. Property Upkeep: Some activities should be performed daily, while others may be
done on a less frequent basis. They include: mowing, pulling weeds, and general improve-
ment and landscaping; snow removal during the winter months; general cleaning work and
janitorial services; wastes removal. While dealing with property upkeep, make sure all re-
pairs are handled in a way that keeps foodstuffs safe from contamination or spoiling.

It's also important to make sure the maintenance is handled safely. To perform agri-
cultural maintenance safely, follow these tips:

1. Read the Owner’s Manual: The manuals will provide all the information needed
to operate and performm maintenance on your farm equipment safely. They give infor-
mation on which parts are needed and how often to perform routine maintenance tasks, but
also inform about the hazards present when working on the equipment. PDFs of user man-
uals can be stored to have that information at hand during maintenance.

2. Shut Down and Secure Equipment Before Servicing: Before performing any mainte-
nance work, disconnect the equipment, shut off the engine, and remove the keys to avoid ac-
cidental power-ups during maintenance and decrease the likelihood to sustain injuries.

3. Use Appropriate PPE: It’s always advisable to wear personal protective equip-
ment (PPE) when performing maintenance on farm equipment. Wear appropriate clothing,
goggles, and gloves to protect yourself from dust, dirt, grease, oils, and other contaminants
that could cause injuries. Gloves and hard hats are advised when working on most me-
chanical and structural repairs, and special equipment should be used when working at
height (fall prevention equipment) or in confined areas with fumes (respirators).
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4, Utilize the Correct Tools: Using the appropriate tools for maintenance is vital.
Make sure you only use approved hand tools.

5. Add Signage in Hazardous Areas: There should be clear warning signs for hazards
on the farm, such as heights, fragile floors, and areas with fumes or dust. It can help workers
exercise caution and prevent injuries, such as broken bones from falls or respiratory diseases
from inhaling fumes. Also, color coding signs should be used to mark hazards.

6. Avoid Cross-Contamination: Hazardous chemicals, such as pesticides or cleaning
agents, are often present on farms. If you’'re cleaning equipment that has been in contact
with these substances, it’s necessary to take extra care to avoid cross-contamination with
food or other chemicals.

7. Seek Training: Agricultural maintenance training provides crucial information
about preventing injuries by implementing best practices. Training can be done in person
or using digital learning tools.

8. Plan Maintenance Tasks in Advance: By planning your maintenance tasks and
ensuring you have the right tools available; you can help prevent accidents. Additionally,
regularly scheduled maintenance may help reduce unplanned repairs due to machinery
failure.

Exercise 4. Answer the questions.

1. What physical assets does agriculture rely on?

2. What do maintenance workers do in the agricultural industry?

3. What are the main tasks of agricultural maintenance?

4. What are the most common preventive maintenance checks for equipment
maintenance and calibration?

5. What are common preventive maintenance tasks for farm buildings?

6. What recommendations can you give to make sure the maintenance is handled
safely?

EXxercise 5. Match the terms (1-7) to their definitions (a-g).

1. maintenance a. MalllMHHOe 000pyJ0BaHKe; MaIlIMHbI

2. machinery b. mpoBepka 1pu NpoduIaKTUIeCKOM 00CITY>KMBAaHUHU

3. planned mainte- c. 06opyI0BaHMe; COOPYKEeHHsI; CpeJICTBa; YCTPOMCTBA; IMPOU3-
nance BOJICTBEHHbIE MOIIIHOCTHU

4. facilities d. exxefiHeBHasl IPOBEPKA; eXXeIHeBHbIM TeXHUYECKUA OCMOTP

5. preventive mainte- | e. TexHWU4YeCKoe 00CITyKMBaHHe, PeMOHT
nance check
6. daily checking f. unAMBUTyaIbHBIE CPeJICTBA 3allIUThI

7. personal protective | g. mIaHOBO-TIpelyIIpeAuTEeIbHOE TeEXHUYeCKoe 00C/Ty>KBaH e U
equipment PEMOHT

Exercise 6. Read tips about maintaining the farm equipment during pre-harvest
season and complete the gaps (1-5) with the words given in the box.

| Regular, inspect, safety, harvesters, calibrate |
Information source: https://www.fleetio.com/blog/farm-equipment-maintenance-
seasonality
Pre-Harvest Season: Maximizing Yield
Before the harvest season, it’s essential to fine-tune your farm equipment to maxim-
ize yield and efficiency. Here’s a checklist for pre-harvest maintenance and repair:
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1. Blade Sharpening and Adjustments: Optimize Crop Harvest

Your harvesting equipment, including combine 1) ... and balers, need sharp blades
to ensure a clean cut. Dull blades can damage crops during harvesting and reduce your
overall yield for the season. Sharpening and adjusting blades on harvesting equipment will
mean cleaner cuts, and if there’s too much wear on your blades, replace them. We recom-
mend keeping spare blades on hand so you can quickly swap them out as necessary. You
should also make sure your team is trained to perform blade maintenance and replace-
ments correctly to avoid misalignment or injury.

2. Check Belts and Chains: Ensure Smooth Operation

Belts and chains on tractors and combines can wear down overtime. Be sure to 2) ...
belts and chains for wear, check for proper tension and alignment, and replace any dam-
aged or weakened components so they don’t break on the job. A malfunctioning belt or
chain can upend your entire harvesting process, leaving you stranded in the field with a
downed piece of equipment. 3) ... checks and replacements will help maintain the effi-
ciency and reliability of your equipment.

3. Calibration and Testing: Optimize Performance

Many pieces of farming equipment require very precise measurements and settings
to stay operational, so doing regular checks is vital. 4)... sensors and gauges to reflect ac-
curate measurements during harvesting operations, and always test and adjust the equip-
ment to match the specific crop conditions. Calibration and testing are essential to opti-
mize yield and ensure that your equipment operates efficiently. Keep detailed records of
calibration settings for reference in subsequent harvest seasons.

4. Safety Checks: Prioritize Operator Safety

Safety should always be a top priority. Before you begin harvesting, verify that safe-
ty features like emergency stops and guards are in proper working order, and ensure all 5)

. signage and warnings are clear and visible to anyone operating the equipment. Invest-

ing in safety equipment and practices is crucial to protect yourself and your operators and
will minimize accidents on the farm. A quick safety training pre-harvest can go a long way
to protecting your team and should always be part of your farm operation protocols.

Exercise 7. Match the essential farm equipment maintenance tips for smooth op-
erations (1-7) with their descriptions (a-g).

Information source: https://eworkorders.com/cmms-industry-articles-
eworkorders/farm-maintenance-tips/

a. Regularly inspect and tighten hitches, and check tire pressure,

tread depth, and overall condition to ensure safe and efficient

equipment operation.

b. Clean equipment regularly to remove dirt, debris, and crop res-

1. Keep all docu-
ments organized

2. Perform regular

oil changes

idue, preventing corrosion and maintaining optimal functionality.

3. Lubricate moving
parts

c. Regularly inspect and test lights, replace faulty bulbs, and en-
sure batteries are in good working condition for proper visibility
and functionality.

4. Check all hitches
and tires

d. Whenever feasible, store equipment in a sheltered, indoor space
to protect it from harsh weather conditions and extend its lifespan.

5. Inspect any lights
on the vehicle and
the batteries

e. Apply lubricants to bearings, joints, and other moving parts as
recommended by the manufacturer to reduce friction and prevent
premature wear.
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6. Calibrate special
equipment

f. Routinely inspect all equipment for signs of damage, such as
cracks, dents, or leaks, and address them promptly to prevent fur-
ther deterioration and potential breakdowns.

7. Keep machinery
clean

g. Maintain organized records of equipment manuals, warranties,
service logs, and other important documents for easy reference.

8. Inspect for dam-
age

h. Refrain from making unauthorized modifications or customiza-
tions to engines, as they can void warranties and potentially harm
equipment performance and reliability.

9. Store equipment

indoors when possi-
ble

i. Follow the manufacturer’s recommendations for oil change in-
tervals and ensure proper lubrication for optimal equipment per-
formance.

10. Avoid customiz-
ing or modifying
engines

j. If you have specialized equipment, regularly calibrate it as per
manufacturer guidelines to maintain accuracy and optimize per-
formance.

Exercise 8. Discuss the following points.

1. What is the role of maintenance in Agriculture?
2. When should be agricultural machinery and farm equipment maintenance con-

ducted?

3. Who normally performs farm maintenance?
4. How much does farm maintenance cost?
5. What preventive maintenance checks for agricultural machinery and equipment

do you know?

6. What preventive maintenance tasks for farm buildings can you name?

7. What are the safety tips for agricultural machinery and farm equipment mainte-
nance?

Exercise 9. Search the Web for agricultural machinery and farm equipment
maintenance in Russia and other countries. Make a presentation.

Exercise 10. Look through Unit 4 again. Make a list of the words and word com-
binations you consider to be the terms. Translate them into Russian.

Unit 5. Agritech Innovations

Exercise 1. Read and memorize the words and word combinations.

1. agritech/ agricultural technology/ agtech cenbckoxo3sificTBeHHasi TeXHOJIOTUS

2. technological revolution Hay4HO-TexHUYeCKasi peBOJIIOIHS

3. genetic evolution reHeTryeckas 3BOJIIOIUS

4. transgenic plants TpaHcreHHoe pacreHue (pacTreHue, TeHOM KOTOporo (Wid re-
HOMBI OT/IEJIbHBIX ero KJIeTOK WJIM TKaHeH) BKITI0YaeT Uy>KepPOJHbIM TeHeTUYeCKWM Marte-
pHYaJl, BHECEHHBIM C MCII0JIb30BaHMEM MeTOJI0B TeHHOW UHXXeHepun)

5. genetically modified renetnuecku MogubuIpoBaHHBIM

6. seeds ceMeHa; mOCeBHOM MaTepyall

7. production costs Mpon3BO/ICTBEHHbIE PAaCX0/Ibl; Ce0eCTOMMOCTD
8. reduction cHIWKeHue, TOHM)XXeHWe, COKpallleHHue, yMeHbllleHHe
9. pest control 6opsba ¢ BpeaUTeISIMU
10. weed control 6opbba ¢ copHsikamu
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11.

productivity Mpou3BOJIUTEIBHOCTD; TPOJIyKTUBHOCTD; YPOXKAUHOCTh

12. surge mogwbEM, poCT; BCILJIECK

13. satellite image n3obpakeHrie, MOJIy4eHHOE CO CITyTHHKA; CHUMOK CO CITyTHHKA

14. precision TOYHOCTb

15. disease 6ose3np; 3aboeBaHue

16. failure aBapusi, moBpexxieHue, 0TKa3s

17. irrigation system cucreMa OpoOIlIeHUs; OPOCUTeNIbHAS CUCTeMa

18. machinery mammnHoe 060pyioBaHMe; MallIMHbI; MEXAaHU3MbI

19. accurate TOYHBIN; TPABWIbHBIMN; JOCTOBEPHBIMN

20. energy-efficient ¢ HU3kuM 3HEpromoTped/ieHreM; 3HeprocbeperarIn

21. emission aMHCCHsI; TIMOTa30Bbie BEIOPOCHI

22. polluting gases Bpe/iHbIe Ta3bl

23. machine intelligence MalMHHbBIN UHTEJIIIEKT, UCKYCCTBEHHBINM UHTEJUIEKT

24. autopilot aBTONUIIOT

25. operator fatigue yromiieHue onepaTtopa

26. crop management Bo3JieJIbIBaHKE KYJIbTYP

277. incorporate BKJIIOYaTh B; COJIep>KaThb B cebe

28. precision farming BbICOKOTOYHAsi MOJieJib BeJIeHUsI CeJIbCKOTO XO3SIUCTBA; TOY-
HOe 3eMJlejiellve; COOTBeTCTBYIOIee MeCTHBIM YCJIOBUSIM CeJIbCKOe XO03KUCTBO

29. tools cpenctBa

30. synergistic CHHEpTU4HbIN; B3aUMHO yCHJIMBAIOIIUH

31. digital technology nudpoBbie TexHuueckre cpefcTBa; MUPPOBbIE TEXHOJIOTUU

32. Internet of Things (IoT) UuTepHert Beriei

33. Big Data bosbime nanHbie

34. Artificial Intelligence (Al) uckyccTBeHHBIM UHTEJITIEKT

35. robotics poboToTexHUKa

36. collection HakorieHue, cOop

37. data jaHHble, paKThl, CBeJieHus ; UHDOpMaIus

38. third-party source cTOpOHHMI UCTOYHUK; HE3aBUCUMBIN UCTOUHUK

39. decision-making process nporecc IpUuHSITHUS pelleHus

40. supply chain nernoyka 1mocraBok, CeTb OCTABIIUKOB; KaHaJI TOCTABOK

41. sustainability ycToH4YHUBOCTB; yCTOMYHMBOE pa3BUTHE

42. profitability npuOBITEHOCTb, PEHTAOEeNbHOCTh, OXOJHOCTh; 3KOHOMHYECKas
3pbEeKTUBHOCTD

43. solution meTo1 pertieHus (Ipo06JIeMbl)

44, unnecessary waste HampacHasl Tparta

45. water requirement opocHTesibHasi HOpMa; BOJIOTIOTpPebsieHre; pacxo/ BOAbI Ha
TIOJIUB

46. onset BO3HMKHOBEHUe; TIOSIBJIeHWe; Hauyajio, HACTYIIeHWe; BCIIBIIIKA, MPOsBIie-
Hue (60Je3HN)

47. cultivation Bo3nenbiBaHre (TIOYBBI), TOYBOOOPAOOTKA; KYJILTHUBAIHS

48. sowing ces, 1oceB, 3aceB; 3aCeBaHKe

49. harvesting c6op yposkasi; yoopouHbie pabOThI

50. traceability BO3M0O>XXHOCTb OTCJI€XKHMBAHUSI, TPOCIIEKMBAEMOCTh; TPACCUPYEMOCTh

51. high quality food BeicOKOKaYecTBeHHOE TIPO/IOBOJILCTBHE

52. on a sustainable manner Ha yCTOW4YMBOM OCHOBE

53.
54.
5b.

margin for error mpaBo Ha o1IMOKY; 3aac Ha OTKJIOHEHHe; 3arac Ha OIUOKY
technological innovation TexHosioruueckoe HOBIIIECTBO; HOBasi TEXHOJIOTHS
useful way c mosb3oit
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56. agribusiness cebCKOXO3SMCTBEHHBIM OM3HEC; arpoONpPOMBIIIJIEHHOe MPOU3BO/-
CTBO; arpoOu3HeC

57. best times HanboJIee ONITUMAJIbHbIE CPOKU

58. species Buj

59. meteorological analysis MeTeoposyioruueckuii aHaJIu3

60. resources pecypchl; Cpe/iCTBa

61. automation aBTOMaTH3aIs, aBTOMaTHKa

62. robotics poboToTexHUKa

63. rustic lepeBeHCKUM, CeJIbCKUN

64. backward oTcrasblif, OTCTArOIIMI B Pa3BUTHUH

65. distant from reality (Becbma) majékuii OT peasbHOM KU3HU

66. aerial BO3qy111HbIN; aBUAIIMOHHBIN

67. terrestrial Ha3eMHbBIN; CyXOMyTHBIN

68. micro robot MUKpopob0T

69. genetic improvement yiydllieHre reHeTUYeCKUX KaueCTB

70. autonomous He3aBUCHMbIN; aBTOHOMHbBIM, CaMOCTOSTEIbHBIN; CaMOYIIPaBJIsIO-
LN CSI

71. driver's seat cuyieHbe, MECTO J1Jisl BOJIUTEJISI

72. module MozyJib; PYHKIIMOHAJIBHBIN OJIOK

73. stride 1miar Bnepép, mpo/iBM>KeHue, IIporpecc

74. automated aBTOMaTH3UPOBaHHBIN

75. irrigation project opocUTeNnbHas CUCTeMa; MPOeKT OPOIIeHUs

76. timing BBIOOP, Ollpe/iejieHe BpeMeHH!; pacyéT BpeMeHU

77. drone npoH; 0eCHUIOTHBIM padOyIIpaB/sieMbli JieTaTeJIbHbIM alnapaT; 6ecru-
JIOTHUIK; KOTITEP

78. multi-camera MHOTOKaMepHBIH

79. hyperspectral camera runepcriekTpasabHasi Kamepa

80. diagnose myUarHOCTUPOBATDH; OCYIIECTBIISITh JAATHOCTUYECKHUHA KOHTPOJIb; OOHA-
PY>KUBATh/ BBISIBIIATH POOJIEMY

81. plant pacrenue

82. secure 6e30macHbIM, HAJIEXKHBIW; BepHbIN; 3aCITY>KUBAOITWN JI0BEpUsi, TOYHBIN

83. environmental impact skosiorudeckuii 3¢pPeKT; BO3[IeMCTBUE Ha OKPYKAIOITyIO
cpeny

84. soil mouBa, rpyHT; TIOYBEHHbIN CJION

85. cultivation nporiecc Bo3aenbiBaHus (ITOYBbI), 00pabOTKA MOYBBI

86. concern over obpaiaTh BHUMaHUe Ha; 6eCIIOKOUTHCS 110 TIOBOJTY

87. sustainability mpyHIIUIIBI 3KOJIOTUYECKU 0e30IIaCHOTO U PpAaCCYUTAHHOTO HA JI0JI-
TOCPOYHYIO MepCIIeKTUBY 3KOHOMUYECKOI'0 Pa3BUTHUS

88. energy consumption sHepronoTpebiieHre, pacxoji 3Hepruu

89. scarecrow myrasno

90. deter oTnyruBaTth

91. satellite mapping kapTorpadvpoBaHue 10 AAHHBIM CITyTHUKOBBIX HAOJIIOJI€HUN;
CBEMKA CO CITyTHHKA

92. vertical farming BepTHKasibHOE CETbCKOe X03SIMCTBO; BepPTUKaIbHOe (pepMepCTBO

93. soil exposure Bo3eiCcTBHe TPYHTA; UCIIOIb30BAHUE TTOYBBI

94. all-year-round KpyTJIOTOJUYHbBIN

95. hydroponics rujiporioH1Ka

96. aeroponics a3ponoHuKa (CMCTeMa BbIpalllUBaHUsl paCTeHUH, TP KOTOPOM K CBO-
60JTHO CBUCAIOIIMM B EMKOCTU KOPHSIM MOIAETCS MATATEJIbHBIA PaCTBOP)

46



97. nutrient-laden water pacTBop ¢ copep:kaHreM MMUTaTeJIbHbIX BEeIleCTB

98. water waste BOJIHbIe OTXOJIbI

99. bee muena

100. vectoring opreHTUpOBaHMe; HaMpaBjeHue 0 KYpCy; 3ajlaHue ONpeielIeHHOTO
HallpaBJIeHUs

101. biological control 6uonornyeckuii KOHTPOJIb; GMOIOTUYECKUE MeTO bl OOPBHObBI

102. fungi (mMH. 4. ot fungus) rpu6s!

103. bacteria (MH. 4. oT bacterium) 6akrepun

104. pollination omnbLieHue

105. carbon footprint yriepomHsbIii ciiei; BbBIOpOCH TAPHUKOBBIX Ta30B B aTMocdepy

106. wastewater cOpocHast Bojia, CTOYHbIe BO/ibl; OTpabOTaHHasl BoJia

107. toxic substance TOKCMYHOe BellleCTBO; SJIOBUTOE BEIeCTBO

108. organic matter opraHA4ecKoe BeleCTBO; OpraHnvecKasl pUuMech

109. closed-loop system cucrema, paboTatoliasi 10 3aMKHYTOMY ITUKIIY; CACTeMa C
3aMKHYTbIM KOHTYPOM; 3aMKHYTasi CUCTeMa

110. on-site Ha MeCTe 3KCIUTyaTaIlMX; JIOKAJIbHO

111. recycle moBTOpHO UCIIOIL30BaTh; BO3BpAIllaTh B 000POT; PEIUPKYJIMPOBATh

112. freshwater resources Hayku 3amiacbl IPECHOM BOJIbI

113. treatment o6paboTka

114. pathogen maTtoreHHbI!i ¢daKTOp; MATOTeHHbIM MHUKPOOPTaHU3M; BO30yOUTEsIh
3aboJieBaHUs; TATOTeH

Exercise 2. Read the international words and guess their meanings.

Industry, technological revolution, genetic evolution, transgenic, genetically modi-
fied, producer, production, control, productivity, image, innovation, farmer, identify, sec-
onds, irrigation system, machinery, machine, accurate, energy-efficient, emission, gas,
tractor, autopilot, operator, management, strategy, synergistic, technology, Internet, robot-
ics, automatic, integration, analysis, sensor, process, economic, social, calculating, plan,
cultivation, manner, innovative technology, information, interpret, sector, business, opti-
mize, operation, expert, specific, based on meteorological analysis, adaptation to the re-
gion's climate, guarantee, result, idea, distant from reality, automation, agribusiness, micro
robot, focus, module, controlled, automated irrigation projects, meter, drone, monitoring,
trend, multi or hyperspectral cameras, diagnose, transforming the industry, revolutionize,
farm automation technologies, autonomously, autonomous tractor, laser, effective, tradi-
tional, chemicals, focus, herbicides, pesticides, vertical, season, limited, hydroponics,
aeroponics, technique, method, erosion, vectoring, popular, process, biological controls,
bacteria, organic, problem, manager, interpret, real, diagnose, plan, pathogens, stress.

EXxercise 3. Read and translate Text 1.

Text 1. Technological Innovation in Agribusiness
Sources: https://www.solinftec.com/en-us/blog/technological-innovation-in-agribusiness/,
https://'www.mccormick.it/as/agriculture-4-0-what-is-it-and-what-are-its-tools-and-
benefits/

The agricultural industry has been developing very fast in recent times. Talking
about the technological revolution in the field, it should be mentioned that the genetic evo-
lution which allowed the development of transgenic plants was a big step. The use of ge-
netically modified seeds brings benefits to the producer, such as production costs reduc-
tion, ease of pest and weed control and productivity increase. And besides that, the surge
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in satellite image usage has brought greater precision to agriculture. This innovation made
it possible for farmers to identify in a matter of seconds which areas have the highest
productivity and which are being most affected by pests and diseases, or even failures in
the irrigation system. On the matter of machinery, machines are much more accurate and
energy-efficient now. This means their emission of polluting gases has been much lower.
In addition, innovations related to machine intelligence have made it possible to develop
tractors with autopilot, which represents a major advantage for the producer in terms of ef-
ficiency since it reduces operator fatigue and offers greater precision in crop management.

Both Agriculture 4.0 and Smart Agriculture 5.0 incorporate the evolution of preci-
sion farming and refer to the tools and strategies that enable the synergistic use of a range
of digital technologies (Internet of Things (IoT), Big Data, Artificial Intelligence (AI),
Robotics) allowing the automatic collection, integration and analysis of data collected
from the field, sensors, or other third-party sources. The aim of these technologies is to of-
fer the most extensive and precise support to farmers in the decision-making process relat-
ed to their activity and the relationship with other parties in the supply chain. The ultimate
goal is to increase economic, environmental and social sustainability as well as profitabil-
ity of agricultural processes. Adopting 4.0 and 5.0 solutions in agriculture means:

— Avoiding unnecessary waste by calculating the exact water requirements of the
crop or detecting in advance the onset of certain plant diseases or pests.

— Having greater control over cost and being able to plan all stages of cultivation,
sowing and harvesting with a great deal of precision, saving both time and money.

— Improving the traceability of the supply chain to make a short supply chain that is
capable of producing high quality food on a sustainable manner with little margin for error.

When we talk about technological innovations in agriculture, we are referring in
particular to the use of the most innovative technologies, the ability to manage the amount
of data and information coming in from the fields and the ability to interpret them in a use-
ful way for the sector. Technological innovations have helped rural producers and busi-
nesses to optimize and improve their operations.

The sector's biggest technological innovations in agribusiness include:

1. Artificial Intelligence (AI): Although Al is already being used in the field, this
tool still has a lot left to be explored. According to some experts, Al can reach such a high
level of efficiency that it can identify the best times to plant a specific species, based on
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meteorological analysis, the use of resources and the species' adaptation to the region's
climate, which guarantees better results to the producer.

2. Automation and Robotics: The idea of the field as something rustic and backward
is an image that will become increasingly distant from reality. Innovations related to au-
tomation and robotics are entering everything in agribusiness. Experts believe there will be
more and more robots in the field, whether aerial, terrestrial or micro robots with focus on
genetic improvements. In the coming years, we will witness further development in the ar-
ea of autonomous machinery and equipment. Gradually, driver's seats will give way to
modules that are controlled by an operator outside the truck or by Artificial Intelligence it-
self. Another stride in this area will be the automated irrigation projects. In addition to
what we already have today, this process will have greater control over the amount of wa-
ter according to the needs of each square meter of crops, always with correct timing. This
can employ precision farming much more efficiently.

3. Drones: They are already present in many crops; they make monitoring the entire
farm a lot easier. In the coming years, the trend is to further optimize the use of this technol-
ogy. For example, a drone equipped with multi- or hyperspectral cameras can diagnose each
plant. This will provide huge progress for agribusiness, allowing access to much more com-
plete and secure information. In addition, drones are not dependent on fuel use, which re-
duces environmental impact and helps preserve soil and cultivation. This is essential for the
crops of the future, as we will need more and more concern over sustainability issues.

Exercise 4. Answer the questions.

1. What are the achievements of the past 10-15 years in the agricultural industry?
2. What do Agriculture 4.0 and Smart Agriculture 5.0 imply?

3. What digital technologies are applied in agriculture?

4. What are they aimed at?

5. What does adoption of 4.0 and 5.0 solutions in agriculture mean?

6. What do technological innovations in agriculture refer to?

7. What are the main technological innovations in agribusiness?

8. What are the feasible options for further use of Al in agriculture?

9. What are the innovations in the area of automation and robotics?

10. How can use of drones for agriculture be optimized in the coming years?

EXxercise 5. Match the terms (1-7) to their definitions (a-g).

1. agritech a. CHUMOK CO CITyTHHKa

2. satellite image b. MCKyCCTBEHHBIA UHTEJIJIEKT

3. machine intelligence c. MuTepHer Belen

4. Internet of Things (IoT) d. poboToTexHHKa

5. Big Data €. MallIMHHBIN UHTEJUIEKT, UCKYCCTBEHHBIN MHTEJJIeKT
6. Artificial Intelligence (AI) | f. ceibckox03s¥iCTBEHHAs] TEXHOJIOTUSI

7. robotics g. bosibiive JlaHHbBIE

Exercise 6. Read about six most impactful agricultural innovations that will have
an impact on the farm management and complete the gaps (1-7) with the words given in
the box.

| Hydroponics, wastewater, reduce, biological, technologies, artificial, satellite |
Information source: https://www.millerchemical.com/blog/innovation-in-agriculture-6-
innovations-that-will-have-an-impact-on-farm-management/#:~:text=Some%Z20innova-
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tive%20agricultural%20advancements%20include,irrigation%20systems%20for%20wate
r%20conservation.

Agriculture has seen immense innovations in recent years that are transforming the
industry to be more efficient and sustainable. Farmers have embraced the advancements
and are constantly seeking new ways to manage their farms effectively. Let’s consider the
most impactful innovations in agriculture that will revolutionize farm management.

— Farm Automation Technologies: These new 1) ..., such as self-driven tractors and
equipment that can autonomously detect weeds and pests, save time and money for farm-
ers. John Deere’s autonomous tractor is a great example of this innovation. It has efficient
energy consumption, operates with precision, and saves time for farmers. Laser scarecrows
are also a recent innovation, which uses laser technology to deter birds. This advancement
is far more effective than traditional scarecrows because of its coverage and ability to pre-
vent birds from accessing crops.

— Precision Agriculture for Farm Management: It is another essential innovation in
agriculture. Precision agriculture uses newer technologies, like 2) ... mapping or drone
imagery, and soil sensors to optimize the use of resources and the application of chemi-
cals. This technology allows growers to focus on a specific area of a crop field to target
only the required amount of herbicides and pesticides.

— Indoor Vertical Farming: It is an innovative concept that involves growing crops
indoors without soil exposure. The concept’s objective is to save space, 3) ... water use
and promote sustainable agriculture. Farm managers can also control the environment,
creating an all-year-round farming season; this technology is highly appreciated in places
with harsh weather conditions or limited spaces. 4) ... and aeroponics are additional inno-
vations in the indoor vertical farming technique, which uses nutrient-laden water to grow
crops. The method eliminates soil erosion and prevents water waste.

— Bee Vectoring for Agricultural Uses: Bee vectoring is gradually becoming a popu-
lar technology among farmers. The process involves using bees to deliver 5) ... controls,
fungi, and bacteria directly onto plants at the time of pollination. This innovation allows
farmers to protect their crops while improving pollination rates. In addition, it enhances
crop quality and quantity and contributes to reducing the carbon footprint in agriculture.

— Wastewater Treatment Innovation: Wastewater is a significant issue in the agricul-
tural industry as it contains toxic substances and high levels of organic matter that can
harm crops and soils. To handle this problem, farm managers are looking into the use of
closed-loop wastewater treatment systems. This technology can treat 6) ... on-site and re-
cycle it back onto crops. The innovation helps reduce the dependence on freshwater re-
sources and supports sustainable agriculture.




— Drone Use and Artificial Intelligence: Drones and Al are making the monitoring
and treatment of crops far more efficient. Drones and precision agriculture are growing
hand in hand, and newer technologies are evolving to enable 7) ... intelligence to help
gather, interpret and act on real-time data. Science has advanced so much that drones and
Al can operate advanced sensors and collect crop imagery that helps diagnose the crop’s
health. In addition, farmers can use this data to plan their next moves and detect any issues
like pests, pathogens, or crop stress.

Exercise 7. Match the latest trends and innovations in Agriculture (1-13) with

their descriptions (a-m).

Information source: https://www .jiva.ag/blog/top-13-innovations-in-agriculture-farming

1. Farm
automation

a. GIS in agriculture relies on technology such as drones and satellites
to understand crop position and types, fertilization level, soil status,
and related information. With data generated from GIS remote sens-
ing devices and software, farmers can determine the best location for
crop planting in the field and make informed decisions on how to im-
prove soil nutrition. In livestock rearing, GIS software monitors the
movement of animals. This helps farmers track animals’ health, fertil-
ity, or nutrition.

2. Blockchain

b. Agricultural forecasting is made easy when farmers deploy AI/ML
& data science technology. The use of 3D laser scanning and spectral
imaging/spectral analysis, for example, can help farmers predict
weather scenarios and optimize the use of resources required for irri-
gation, fertilization, and pest control. Through AI/ML & data science
technology, farmers can analyze their fields for the best locations for
planting seeds. They can use computer vision to recognize plants’ op-
timal height, width, and spacing. This data can then be used to opti-
mize their growing methods.

3. 10T in
agriculture

c. In 2022, the global market size of agricultural robotics was nearly $5
billion. Many farming activities performed by humans can now be done
by agricultural robots (agribots), maximizing productivity and saving
enormous resources. Today, agribots are used in seed planting, crop har-
vesting, weeding, sorting and packaging, livestock management, etc.

4. Geographic
information sys-
tems (GIS) in
agriculture

d. Automation is already a major part of the farming process, but it
will become even more important in the coming years. Farmers are
already using drones to monitor their crops, and advanced sensors can
tell them exactly when they need to water or fertilize their fields.
These devices can also be used to monitor soil quality and ensure that
crops aren’t affected by drought or other environmental factors.

5. AI/ML & data
science in agri-
culture technol-
ogy

e. CEA is a method of cultivating plants in a fully regulated environ-
ment. It is also known as ‘vertical farming or indoor farming’. In this
type of cultivation, all the plant’s needs are met by artificially provid-
ing them with water, nutrients, and light using hydroponic, aquapon-
ic, and aeroponic techniques. CEA greatly reduces water consump-
tion, protects plants from adverse weather conditions and helps max-
imize the use of space for cultivation.

6. Regenerative
agriculture

f. Unmanned Aerial Vehicles or drones are increasingly becoming
useful in crop and livestock management. For example, farmers can
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use sensor-equipped drones to monitor the growth of plants, detect
disease stress, monitor field temperature, and spray pesticides or ferti-
lizers at desired locations on the field. In animal husbandry, drones
are used to observe grasslands and track animal movements on big
ranches. Some drones have thermal imaging cameras to detect sick
animals with high body temperatures. Drones help farmers acquire
comprehensive data to make timely decisions.

7. Controlled
environment

agriculture
(CEA)

g. Precision agriculture is a rapidly evolving farm management system
that involves the use of sensor technology, Al, GIS, and IoT to collect
and analyze data about the soil, plants, and animals. It allows for more
targeted use of inputs such as water, fertilizer, plant nutrients, pesti-
cides, seeds, and labor. Precision agriculture deviates from convention-
al agriculture practices, where a uniform method is employed over a
large area regardless of soil quality or topography variations.

8. Agricultural

h. Although there is a growing concern about the health impact of ag-

robotics ricultural biotechnology, the use of genetic engineering to improve
plants or animals will remain a trend in modern farming. Agricultural
biotechnology can improve the quality of farm produce and help cre-
ate more climate-resilient crops.

9. Drones i. Blockchain technologies are used in agriculture to track plant in-

formation from the farms to the shelf. Powered by a decentralized da-
tabase, this technology helps regulate the quality of food and its shelf
life. The auditable database allows growers and marketers to monitor
farm produce throughout the supply chain.

10. Precision
agriculture

j. In today’s information-driven world, agriculture production should
be based on a knowledge- and data-driven approach. Farmers need to
be able to communicate with each other, vendors, and customers to
produce more food efficiently. This can be done through connectivity
technologies such as mobile devices, satellite technology, and inter-
net-based platforms. They allow farmers to share information to make
better decisions about how they grow their crops or raise their live-
stock; to reach out to potential buyers or sell directly to consumers.

11. Agricultural
biotechnology

k. The farm is becoming a data factory, with sensors and other tech-
nology collecting thousands of data points about everything from soil
quality to humidity and crop yields. Big data & analytics can help
farmers decide when to plant and harvest, how much water or fertiliz-
er to use, and how much seed they should sow. Farming operations
are subject to weather and environmental changes, which are difficult
to access, especially for large farms. Applying big data and analytics
in agriculture help farmers predict water cycles or rainfall patterns.

12. Big data &
analytics

1. Regenerative agriculture is described as the way forward to decar-
bonize the food system and make farming resilient to climate shocks.
This unconventional farming practice work based on five fundamen-
tal principles: promote biodiversity through the integration of animals
and plants; improve soil health by adopting all options that will re-
duce soil disturbance; practice soil conservation by keeping the soil
surface covered as much as possible; practice crop diversity by grow-
ing varieties of crops on the same field; and maintain living roots by
planting perennial crops or cover crops.

52




13. Connectivity
technologies

m. [oT is used as a smart farming solution for monitoring the crop
field from anywhere. It involves using sensors to track soil moisture,
crop health, livestock conditions, temperature, etc. IoT technologies
make it possible to create automated irrigation structures where water
resources can be managed efficiently. By collecting crop data such as
moisture and temperature, IoT technologies can help determine the
right amount of water for crops every season.

EXxercise 8. Match the questions about Innovations in Agriculture (1-5) with the
appropriate answers (a-e).

Information sources: https://www.millerchemical.com/blog/innovation-in-agriculture-6-
innovations-that-will-have-an-impact-on-farm-management/#:~:text=Some%Z20innova-
tive%20agricultural%20advancements%20include,irrigation%Z20systems%20for%20wate
r%20conservation, https://rujec.org/article/78430/

1. What are the inno-
vations in agriculture?

a. The technology that has had the biggest impact on agriculture
is arguably the development of genetically modified crops.
These crops have been engineered to be more resistant to pests
and diseases, tolerate to extreme weather conditions, and have
higher yields. This allowed using land more efficiently, increas-
ing food production, and improving food security globally.

2. What technology
has had the biggest
impact on agriculture?

b. Two new agriculture techniques for growing food are aqua-
ponics and aeroponics. Aquaponics involves growing plants in
water enriched with nutrients from fish waste, while aeroponics
involves growing plants in a mist or air environment with add-
ed nutrients. These techniques require less water and land, have
higher yields, and can be used in urban areas.

3. What are the tech-
nologies used in smart
agriculture?

c. Some innovative agricultural advancements include preci-
sion farming techniques using drones and satellite imagery, ge-
netically modified crops for higher yields and resistance to
pests, vertical farming for efficient use of space, and precision
irrigation systems for water conservation. Additionally, ad-
vancements in data analytics and artificial intelligence are be-
ing applied by growers to improve crop management, sustaina-
bility and productivity.

4. What were two new
agricultural techniques
for growing food?

d. The main trends in agribiotech are now related to the devel-
opment of breeding: methods of genomic technologies for ac-
celerated creation of varieties/hybrids in crop production. For
animal husbandry, these are embryo technologies for livestock
reproduction and genomic assessment methods for effective
breeding.

5. What are the main
trends in agribiotech in
Russia?

e. Smart agriculture utilizes technologies like IoT, sensors, big
data analytics, drones, robotics, Al, and machine learning for
precision farming, soil and water management, crop and live-
stock monitoring, and supply chain management. These tech-
nologies help farmers make data-driven decisions, optimize re-
source utilization, improve crop yields, reduce costs, and min-
imize environmental impact.
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Exercise 9. Discuss the following points.

1. What are the latest trends and innovations in the agricultural industry?
2. What digital technologies are applied in agriculture?

3. Why are automation and robotics important in agriculture?

4. How can drones be used for agricultural purposes?

5. What role do connectivity technologies play in agriculture?

Exercise 10. Search the Web for agritech innovations in Russia and other coun-
tries. Make a presentation.

Exercise 11. Look through Unit 5 again. Make a list of the words and word com-
binations you consider to be the terms. Translate them into Russian.

Unit 6. Cybersecurity in Agriculture

Exercise 1. Read and memorize the words and word combinations.

LN~ UNN =

17.

cybersecurity koMmnbloTepHasi 6€3011acCHOCTb, KUOep6e30macHOCTh

measure Mepa, MepoIrpusTHe

safeguard oxpaHsTh, TpeAOXPaHSTh, 3alUIIATh

digital assets 1udpoBbie aKTUBbI (Pecypchbl, UMYIIIECTBO)

information systems nHdopmMaIoHHbIe CHCTEeMbI

network ceTtb

unauthorised access HeCaHKITMOHUPOBAHHBIM JIOCTYII; HE3aKOHHOE UCII0JIb30BaHUE
data breach yreuka gaHHBIX; YSI3BUMOCTb JJaHHBIX

cyber threat kubepyrposa

. digital technology 1udpoBbie TexHuueckre cpefcTBa; MUPPOBbIE TEXHOJIOTUH
. software solution perenue, cdpopMrpoBaHHOE MPOrPAaMMHBIM OOecIieYeHreM
. protection of sensitive data 3amura koHGUIEHIIMATBHBIX JAHHBIX

. critical infrastructure kputudeckast ”HbopmaloHHass ”HGPaCTPYKTypa

. digital processing 1udpoBasi 06paboTka TaHHBIX

. confidentiality koH}UAEHIIMANTBHOCTb, CEKPETHOCTh

. integrity 11€/I0CTHOCTh; COXPaHHOCTb

digital information niudpoBas nabopmariys; aUcKkpeTHas uHopManus; mudpo-

BbIe IdHHbIe

18.

19.

20.

21.
HOCTb

22.

disruption HapyIiileHue, COOM, CPBbIB

farming operations cesbCkOX035ICTBEHHBIN OU3HEC; pyKOBOJICTBO (pepMoit
sustainability ycTOMYMBOCTB; yCTOMYMBOE pa3BUTHE

agricultural industry cenbCKOX03SIICTBEHHOE MPOU3BOACTBO; arpOIPOMBIIIIEeH-

digitization nmpeo6pa3oBaHue B 1PpPoOBYI0 GopMy; NUCKpeTHU3alys, OIUPPOBHI-

BaHUe, OIIUPPOBKa

23.
24,
25.
26.
27.
28.

farming practices MeToO/1bl BefieHUs! CeJIbCKOXO3SMCTBeHHBIX paboT

crop yield ypoxxaliHOCTB

financial records ¢prHaHCcOBas ToKyMeHTalMs; GUHAHCOBASI OTYETHOCTh

supply chain 1ienmouka nocTaBok, ceTh MOCTABIIMKOB; KaHaJl IOCTABOK
manipulation MaHUITyJIMPOBaHWe, MaHUITYJISILMS, YIIpaBJleHre; obpalieHue
compromise KOMIIPOMETUPOBaTh, IWCKPeJUTHUPOBaTh (3alUIIeHHY0 WHQOp-

MallFIO B pe3yJibTaTe eé HeCaHKIIMOHUPOBAHHOTO PACKPBITHS WU YTPaThl)
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29. critical information kpuTHdeckas nadopmaiiys, HauboJsee BaxkHasi HGOPMaIus

30. preservation coxpaHeHWe; OXpaHa, 3aluTa

31. operational integrity paGoTOCII0COOHOCTD; TPUTOTHOCTD K 3KCILTyaTallU

32. malicious activities BpegoHOCHas 1esiTeJIbHOCTh

33. disrupt Hapy11aTh; CPbIBaTh

34. financial transactions ¢puHaHCOBBIE OIIEpaIuu

35. prevention npeJoTBpallleHye, MpeylpexieHue

36. financial losses nenexxHble YObITKY; GUHAHCOBBIE ITOTEPH; MaTepUaIbHbIN yITepo

37. cyberattack kubepaTaka, kubepyap, KOMIbIOTEepHasl aTaka

38. ransomware BUpYyC-BbIMOTaTejlb; IMpOrpaMMa-BbIMOIaTellb; BpPeIOHOCHAs Ipo-
rpamMma C TpebOBaHKEM BBIKYyTIa

39. fraud obman, MorieHHYeCTBO; GpO/I; MPOTUBO3aKOHHAS OTIepalus C JaHHBIMU
KpeIOUTHBIX KapT

40. theft kparka; BOPOBCTBO; XHIlleHHe

41. financial information ¢puHaHCOBBIE CBe/IeHUS

42. financial viability sxoHOMMYeckast 1esiecoo6pa3HOCTb, 3KOHOMHYecKasi 3hdek-
THUBHOCTD

43. precision agriculture TouHOe ceylbckoe X035HUCTBO

44. GPS-guided c koppekuueil o CUrHaNy IVIOOAJBHOM CITyTHUKOBOW HaBUTallU-
OHHOH CUCTEeMBI

45. underscore aKkIeHTUPOBATh; MOYEPKUBATDH

46. reliability mocToBepHOCTb, HAEXXHOCTD; 6@30MTACHOCTh

47. resource use UCIOJIb30BaHUe PECYPCOB

48. resilience 3mMacTUYHOCTh; CHOCOOHOCTH (CHCTEMbl) K BOCCTAHOBJIEHUIO (YyHK-
I[MI; CIIOCOOHOCTDb CUCTEMBI IPOTUBOCTOSTH OIIMOKaM, YCTOMYUBOCTD K OIIMOKAM

49. supply-chain disruptions c6ou B memn#u mocraBok

50. digital communication nudpoBas cBs3b

51. data exchange o6MeH gaHHBIMM, MHPOPMAITMOHHBIM 0OMeEH

52. farm land cenbckox03siicTBeHHbBIE YTO/Ibs; TIOJIe

53. consumer OTpeOuTeb, KIWEHT, 3aKa34rK, IOKyIaTesIb

54. trust Bepa, JoBepue

55. breach gwipa, 6perisb (B cucTeMe 6€3011aCHOCTH)

56. erode trust moapbIBaTh JOBEPUL

57. stakeholder yuacTHHMK COBMeCTHOTO Jiejia; aKIIMOHEP; COBJIajieliell; 3auHTepeco-
BaHHOE JIUIIO0

58. industry partner mpoMBbIIIIEHHbIN TAPTHED

59. privacy ceKpeTHOCTh, KOHGU IeHITMaIbHOCTh; COXPaHeHUe TalHbI

60. instil BcensaTh (HafeXxy, yBepeHHOCTD)

61. mitigating ymeHbIlleHNe; CHU)KeHHe

62. environmental risk sxonoruueckuii puck, puck 3arpsi3HeHrsl OKpY>KaroIllei CpeJibl

63. sensitive information nadopmarus, cofepaiiasi BaxkHble CBeJieHUsI; HOpMa-
1M [ OTPAHUYEHHOT0 KpyTa JIWIL; BaXKHast “HGOPMaIys; KpUTUIHast MHGOpMaIusl

64. soil health kauecTBO MOYBBI; COCTOSTHHE TIOYBbI

65. authorised user 3aperucTpupoBaHHbBIM 10JIb30BaTENb; MOJIb30BATEJb C CAHKITHAO-
HHUPOBAHHBIM JIOCTYIIOM

66. misuse HenmpaBWIbHOEe INpPHMeHeHWe; HeHajjiexalllee KCIIOJIb30BaHUe; 3J10YIIO-
TpebiieHre

67. environmental harm s3xonorudeckuii Bpe[i; MpUYvHEeHre Bpelia OKpY»KaroIlei cpese

68. security software nmporpamMmHbie cpe/icTBa 3allUThI JJAHHBIX
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69.

antivirus software aHTHBUpYyCHOe TporpamMMHOe obecriedeHre, aHTUBUPYCHbBIE

IIPOTrPaMMBI

70.

malicious software/ malware BpegoHOCHBIe IPOrpaMMHBIE CPeJICTBa; BpeJIO-

HOCHBIe TIporpaMMbl; BpeJloHocHoe 110

71.
72.
73.
CTBEeHHas
74.
75.

worm "4epBb" (07MH U3 BUAOB BpegoHocHOTO [10)

Trojan horse BpefioHoCcHas mporpamMma Tuma TposTHCKUIM KOHb

farming system cucrema BemeHUs pepMepCKOro XO03sMCTBA; CeTbCKOXO035M-
cucrema

firewall software mporpamMmmHoe obecrieueHre 6paHiMay3pa

firewall mexxceTeBoit 3kpaH, 6paHaMaya3p, CUCTeMa 3alllUThI IOCTYTIa; CPeiCTBa

CeTeBOU 3alllUThl; CeTeBOU 3aCJIOH

76.
77.
78.
79.
80.
81.
82.

trusted internal network foBepeHHasi BHyTpeHHSsISI CETb

untrusted external HeJloBepeHHas/COMHUTEIbHAST BHEIITHSS CETh

incoming BXOJSIINUMI, TTOCTYIAOIIUAN

outgoing BbIXOJIHOW, UCXOISIINN

network traffic Tpaduk B cetu; cereBoit Tpadpuk

intrusion BTOp>XKeHUe, IPOHUKHOBEHUE; BMelllaTeIbCTBO

intrusion detection and prevention systems (IDPS) cucrembl oGHapyxkeHus: u

IIpe/IoTBpaIleHus] BTOP>KeHUM

83.
84.
85.

policy violations Hapy1ileHus TOJIUTUKU
cyber incident kubepuHIUAEHT
endpoint protection software nmporpamMMHoe obecriedeHue Jjisi 3allIUThl KOHeY-

HBIX TO4YEeK

86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.

solution perienue

individual device oTnensHOe YyCTPOKUCTBO

laptop epeHOCHOM KOMIIbIOTep; MOPTAaTUBHBIA KOMITbIOTED; HOYTOYK

mobile devices MobWIbHBIE YCTPOMCTBA

anti-malware 3amuTa oT BpegoHocHoro [10, mpotuBoBpenonocHoe 110
comprehensive KOMITJIEKCHBIN, BCEOOHEMITIONINM, TTOJTHBIN

data encryption software kpunrorpadudeckoe cpefiCTBO 3aIlIUThl HHGOPMAIUU
encrypt 3aimm¢poBbIBaTh; MUPPOBAThH

unreadable HeunTaembIit

decryption key kitou nemmmdpoBaHus

security information and event management (SIEM) ynpaBnenue nagopmariyei

0 0e3011aCHOCTHU U COOBITUSMH De30I1aCHOCTU

97.
98.
99.
100
101
102
103
HOBJIEHUS
104
105
106
107

log data maHHbIe JIOTOB; TaHHbBIE KYpHAJa

application npuiokeHve, IpYKJIafHasl IPOrpaMma

security incident ciy4dait (COObITHE, UHITUIEHT) HapyIlleHus 6e3011aCHOCTH

. unusual activities HeoObIUYHbBIE JIEWCTBUS; HEOObIYHAS! aKTUBHOCTD

. Insights into NoHMMaHWe; aHAJIN3

. security event coObITHe, CBSI3aHHOe C 6e3011aCHOCThIO

. backup and recovery solutions pelieHusi pe3epBHOTO KOITMPOBAHUSI U BOCCTa-

. Tecovery BOCCTaHOBJIEHVe, BO30OHOBIIeHHe, UCIIpaBJIeHre

. data loss roTepst TaHHBIX

. hardware failure c60oit o60opynoBanusi, anmnapaTHasi HeUCIIPaBHOCTh

. identity and access management (IAM) ynpaBieHre AOCTYIIOM U WUJIeHTUDU-

KallMOHHBIMHW JdHHBIMH
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108. authentication ayTtenTuduUKalus, ONMO3HaBaHWe, IpPOBepKa (MIOATBepXAeHNe)
MOJIJTMHHOCTH

109. authorisation aBTopu3arys

110. user provisioning MOArOTOBKA yYETHBIX 3aIlMCel M0JIb30BaTesIen

111. specific resources KOHKpeTHbIE peCypChl, OTpeJieJieHHbIe PeCypChI

112. network security software rporpamMmmHoe obecrieueHue ceTeBov 6€301MacHOCTH

113. network infrastructure cereBasi uHGpacTpyKTypa

114. virtual private network (VPN) BupTyasibHast 3a1uinnéHHasl CeTh

115. vulnerability management yripaBieHve yCTpaHEHUEM YS3BUMOCTeM, KOHTPOJIb
3a yCTpaHeHWeM YsI3BUMOCTer

116. vulnerability ysizBumocTs, crnabocts, citaboe Mecrto, ciaboe 3BeHO/ Aplpa CH-
CTeMBI 3alUThI/ 6e30I1aCHOCTH

117. proactively ynpexpatoiiie; 6e3 mpoMeajieHus

118. address npuHrMaTh Mepbl (B OTBET Ha), pearipoBaTh Ha

119. security issue rpobiiema 6e3011aCHOCTH

120. exploitation pa3Bejika, ITOUCK

121. cyber attacker kubepB3710MIITUK

122. mobile device management software nporpamMmmHoe oGecriedueHue Ajisl yIIpaB-
JIeHHsI MOOWJIbHBIMU YCTPOMCTBAMU

123. device encryption mudpoBaHre yCTPOKUCTBA

124. remote wipe capabilities BO3MOXHOCTH y1aJIEBHHOTO CTHPaHUs

125. policy enforcement obecriedenvie co0/IIOeHYs TOJTUTAKU

126. data accessed naHHbIe, K KOTOPBIM IOJIy4eH JIOCTYII

127. stored xpaHsimuucs

128. regulatory compliance cobitofeHre HOpMaTUBHBIX TPeOOBAHUM

129. adhere npunep>xxuBaTbCsi, COOIIOATH

130. industry-specific regulation oTpaciieBble HOpMaTUBHBLIE TpPeOOBAHUS; CIEITH-
aJlbHbIe OTpacyieBble TIPaBUIIA

131. data protection law 3akoH O 3allUTe JAHHBIX; 3aKOHOJIATEJILCTBO B 00JIACTH
3aIIU Tl MTHPOPMAaIUU

132. legal requirements Tpe6b0BaHMsI 3aKOHO/IATEILCTBA

133. ag tech cenbCKOX03SIMCTBEHHAS TEXHOJIOTUS

134. contingency plan miaH ieliCTBHI Ha CTy4ai HellpeABUAEHHBIX 00CTOSITETHCTB

135. network segmentation cerMeHTHpOBaHME CETU; CeTBasi CerMeHTalus

136. manageable yno06HbBIM B yIIpaBiIeHUU

137. portion 30Ha; 4aCTh; CETMEHT

138. recovery plan miaH obecrieyeHusi HellpepbIBHOW pabOThl U BOCCTAaHOBJIEHUSI
YHKIIMOHMPOBAHUS

139. password naposb

140. credentials uMs mosb30BaTeNs ¥ TAPOJIb; TIPABO JIOCTYIIA; MAEHTU(UKAIIMOH-
Hble JTaHHbIe

141. multifactor authentication MmHOrodakTOpHasi ayTeHTHUKAIHS

142. phishing attack ¢ummunroBas artaka (BUJ WUHTEpHeT-MOIIIEHHUYECTBa, IeJIbI0
KOTOPOTO SIBJISIETCS TIOTy4YeHUe I0CTYIa K KOHPUAEHITHAIbHBIM JIAHHBIM T0JIb30BaTesiel —
JIOTUHAM U TIapOJIsIM)

143. hyperlink runepccobuika

144. scam adepa, XXyJIbHUYECTBO, MOIIIEHHWUYECTBO, 0OMaH, HayBaTeIbCTBO

145. messaging app MecceHJkep; TPUJIOXKeHHe i 0OOMeHa MIHOBEHHBIMH CO00-
IeHUSIMU
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146. warning indicator nmpegymnpexaaroIyui HHAUKATOP

147. dead giveaway HeompoBep)kuMasi yJIMKa; CTOIPOIIEHTHOE JIOKAa3aTeJIbCTBO

148. legitimate yierajbHbBIN; 3aKOHHBIN; HACTOSIIIHAN

149. urge 3acTaBisaTh, MOOYXIaTh, COBETOBATh; HACTAUBATh

150. fake Hecy11eCTBYIOMINIMI; JTOXKHBIN

151. generic greeting yHHBepcajibHOe oOpallleHre

152. updated ycoBepiiieHCTBOBaHHbIN; 0OHOBIEHHBIN; MOJIEPHU3UPOBAHHBIN

153. firmware mporpaMMHo-anmapaTHble CpeJICTBa; BCTPOEHHbIe MpOorpaMMbl; "3a-
mrThle mporpaMmel” (B 113Y)

154. outdated ycTapeBImii; HeCOBpeMeHHbIN

155. intercepted nmepexBaueHHbIN

156. verify npoBepsiTh, KOHTPOJIMPOBATh, BEPUDHUIIUPOBATH

157. roles and responsibilities dyHkimu 1 cpepa OTBETCTBEHHOCTH; POJIA U JIOJDK-
HOCTHBIE 0OSI3aHHOCTU

158. security patch o6HOBeHHe A1 cUCTeMbl 6€30ITaCHOCTH; T1aT4 /ISl YCTPAaHeHusI
OIITMOOK 3aIlIUTHI

159. application programming interface naTepdeic NpUkIAAHOIO MPOrPaMMHUPOBAHMUS

160. third-party application mpunoxxeHue CTOpoHHero pazpaboTyrka

161. validate mpoBepsiTh I0CTOBEPHOCTD; MOATBEPKIATh TPAaBUIbHOCTD

162. intrusion detection obHapy>keHHe BTOP>KeHUsI

163. incident response plan pearupoBaHyie Ha UHIIWJIEHTHI; peakIys Ha COObITHe

164. security audit mpoBepka 3aTyATHI

165. training and awareness o0y4eHrie U 03HaKOMJIeHHe

166. ransomware attack aTtaka B 11eJ1sIX BBIMOTaTeJIbCTBA BBIKYIIA

167. vendor pa3apaboT4yuK; U3rOTOBUTEIb, (PUPMA-TIOCTABIIVK

168. security assessment olleHMBaHKe 3alUIIIEHHOCTH MPOrPaMMHOTO 00ecriedeHusl

169. physical security HemocpeacTBeHHas 3aiuTa; pusndeckasi 6e301aCHOCTb

170. physical access ¢puszudeckuii 1ocTym

171. data storage facilities xpanumnuIa JaHHbIX

172. surveillance Hagzop; Habmt0/IeHMe; KOHTPOJIb

173. legal and regulatory compliance cooTBeTCTBHe HOPMAaTUBHO-TIPABOBLIM aKTaM

174. regulations HOpMaTUBHO-TIPABOBbIE AKThI; perjaMeHT

Exercise 2. Read the international words and guess their meanings.

Practice, technology, information system, sector, integrate, critical infrastructure,
process, confidentiality, industry, manipulation, financial transactions, logistics, farmer,
business, cyberattack, financial information, GPS-guided tractor, drone, sensor, optimize,
maximise, communication, product, partner, role, potential risk, associated, pesticide, type,
antivirus, designed, viruse, Trojan, scan files, program, system, barrier, control, monitor,
policy, real, cyber incident, individual, computer, mobile device, management, analyse,
analysis, authorisation, specific, virtual, private, regularly, scanning, standard, online, ade-
quately, practice, invest, potential online attacks, organization, plan, procedure, effect,
segmentation, regular, segmented, location, factor, login, official, administration, multifac-
tor authentication, code, phrase, phishing attacks, identify phishing email attack, hyper-
link, personal information, indicator, email address, grammatical, legitimate company,
emotion, Sir, algorithm, mechanism, protocol, based, role, integration, service, program-
ming, interface, configuration, integrate, unauthorized, normal, audit, training, informed,
base, component, automated, effectiveness, provider, physical, server, legal.
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Exercise 3. Read and translate Text 1.

Text 1. Farming Software Security: Safeguarding
Agricultural Data in the Digital Age
Source: https://kg2.com.au/farming-software-security-safequarding-agricultural-data-in-
the-digital-age/

Cybersecurity in agriculture refers to the practices, measures, and technologies im-
plemented to safeguard the digital assets, information systems, and networks within the
agricultural sector from unauthorised access, data breaches, and cyber threats. As farms
and agricultural operations increasingly integrate digital technologies and software solu-
tions, the protection of sensitive data, critical infrastructure, and digital processes become
paramount. The aim of cybersecurity in agriculture is to ensure the confidentiality, integri-
ty, and availability of digital information, preventing disruptions to farming operations and
safeguarding the overall sustainability of the agricultural industry.

Cybersecurity in agriculture is used for:

— Protection of Sensitive Data: With the digitization of farming practices, agricul-
tural operations generate and rely on vast amounts of sensitive data, including crop yield
data, financial records, and supply chain information. Cybersecurity safeguards this data,
preventing unauthorised access or manipulation that could compromise the confidentiality
of critical information.

— Preservation of Operational Integrity: Cybersecurity measures are crucial to main-
taining the integrity of digital processes within agriculture. This includes ensuring that da-
ta remains accurate and unaltered, preventing malicious activities that could disrupt farm-
ing operations, financial transactions, or supply chain logistics.

— Prevention of Financial Losses: Cybersecurity safeguards farmers and agricultural
businesses from financial losses resulting from cyberattacks. By protecting against ran-
somware, fraud, or theft of financial information, cybersecurity measures help maintain
the financial viability of farming operations.

— Safeguarding Precision Agriculture Technologies: The increasing reliance on pre-
cision agriculture technologies, such as GPS-guided tractors, drones, and sensors, under-
scores the need for cybersecurity. Protecting these technologies ensures the accuracy and
reliability of the data used for precision farming, optimising resource use and maximising
crop yields.

— Resilience Against Supply-chain Disruptions: As agriculture becomes more inter-
connected through digital supply chains, cybersecurity becomes instrumental in preventing
disruptions. Securing digital communication and data exchange within the supply chain en-
sures a continuous and reliable flow of agricultural products from farm land to consumers.

— Preserving Trust in the Agricultural Industry: A breach of cybersecurity in agricul-
ture can erode trust among stakeholders, including farmers, consumers, and industry part-
ners. Maintaining the security and privacy of digital assets instils confidence in the relia-
bility of agricultural technologies and practices.

— Mitigating Environmental Risks: Cybersecurity plays a role in mitigating potential
environmental risks associated with precision agriculture. Protecting data from unauthor-
ised access ensures that environmentally sensitive information, such as soil health data or
pesticide usage, remains in the hands of authorised users, preventing misuse or environ-
mental harm.

There are different types of security software available in farming.

— Antivirus Software: It is designed to detect, prevent, and remove malicious software
(malware) such as viruses, worms, and Trojan horses. It scans files and programs to identify
and eliminate potential threats, helping to keep farming systems and networks secure.
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— Firewall Software: Firewalls act as a barrier between a trusted internal network
and untrusted external networks, controlling incoming and outgoing network traffic. They
help prevent unauthorised access to farming systems, protecting against cyber threats and
potential intrusions.

— Intrusion Detection and Prevention Systems (IDPS): IDPS software monitors net-
work or system activities for malicious activities or policy violations. It can detect and re-
spond to security threats in real-time, helping to prevent unauthorised access, data breach-
es, and other cyber incidents.

— Endpoint Protection Software: Endpoint protection solutions are designed to se-
cure individual devices (endpoints) such as computers, laptops, and mobile devices. These
solutions often include antivirus, anti-malware, and firewall capabilities to ensure compre-
hensive protection for endpoints.

— Data Encryption Software: It encrypts sensitive data, making it unreadable without
the appropriate decryption key. This is crucial for protecting confidential agricultural data,
financial records, and other critical information from unauthorised access.

— Security Information and Event Management (SIEM): SIEM software collects and
analyses log data from various systems and applications across the farming infrastructure.
It helps identify security incidents, monitor for unusual activities, and provide insights into
potential threats through correlation and analysis of security events.

— Backup and Recovery Solutions: They are essential for ensuring the availability
and integrity of agricultural data. These solutions create regular backups of data, allowing
for quick recovery in the event of data loss due to cyber incidents, hardware failures, or
other unforeseen circumstances.

— Identity and Access Management (IAM): IAM software manages and controls us-
er access to farming systems and data. It includes features such as authentication, authori-
sation, and user provisioning to ensure that only authorised individuals have access to spe-
cific resources and information.

— Network Security Software: It includes a range of tools to secure the network in-
frastructure, including firewalls, intrusion detection/prevention systems, and virtual private
network (VPN) solutions. These collectively contribute to protecting the farming network
from cyber threats.

— Vulnerability Management Software: Vulnerability management solutions assess
and identify potential vulnerabilities in farming software and systems. By regularly scan-
ning for weaknesses, farmers can proactively address security issues and reduce the risk of
exploitation by cyber attackers.

— Mobile Device Management (MDM) Software: MDM software helps secure and
manage mobile devices used in farming operations. It includes features such as device en-
cryption, remote wipe capabilities, and policy enforcement to ensure the security of data
accessed or stored on mobile devices.

— Regulatory Compliance Software: It assists farmers in adhering to industry-
specific regulations and data protection laws. It helps ensure that farming operations meet
legal requirements related to data security, privacy, and overall cybersecurity standards.

Exercise 4. Answer the questions.

1. What does cybersecurity in agriculture refer to?

2. Why is cybersecurity of paramount importance for agricultural sector?
3. What is the aim of cybersecurity in agriculture?

4. What is cybersecurity used for in agriculture?

5. What types of security software are available in farming?
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Exercise 5. Match the terms (1-15) to their definitions (a-g).

1. cybersecurity a. HeCAaHKITMOHUPOBAHHBIN JIOCTYII

2. digital assets b. Hapy1eHue, cobom

3. unauthorised access C. IMPPOBBLIE AKTUBHI

4. cyber threat d. BpelloHOCHas MporpamMma C TpeboBaHHWEM BBIKYIIA
5. disruption e. Kubepbe30MmacHOCTh

6. critical information f. kubepyrposa

/. ransomware g. HauboJiee BaxkHasi MHGpOpMaus

8. security software h. mporpamMmHoe obecriedeHre OpaHIMayapa

9. malware 1. ceTeBOM TpaduK

10. firewall software j. MporpaMMHbIe CpeICTBA 3alUThI IAHHBIX

11. worm k. kpunirorpadudeckoe cpeJiCTBO 3allIMThl KHGOPMaIlUU
12. network traffic |. pe3epBHOE KOIMPOBaHME JAHHBIX

13. data encryption software | m. BUpTyasbHasl 3alTUIIEHHAS CETh

14. backup n. YepBb

15. virtual private network 0. BpenoHocHoe 110

Exercise 6. Read about some ways farmers can protect themselves from cyberat-
tacks and complete the gaps (1-7) with the words given in the box.

| Passwords, threats, unauthorized, newest, send, cyberattack, manageable |

Information source: https://www.globalagtechinitiative.com/digital-farming/why-
farmers-should-invest-more-into-cybersecurity/

Ag tech offers many benefits, but farms must ensure they have measures in place to
protect themselves from online threats adequately. Proper cybersecurity practices safe-
guard farmers against 1) ... access, data breaches, and other cyber 2) ... when they utilize
this technology. Farmers, who invest in cybersecurity practices, are prepared for potential
online attacks. Here are a few ways which can help organizations defend themselves from
online threats.

— Have a Dedicated Contingency Plan: One of the best things farms can do is pre-
pare for the worst. They should have a plan with procedures in place, if a 3) ... occurs.
Knowing what procedures to follow and actions to take can greatly reduce the damage
from an attack. Taking action quickly is crucial for limiting the effect of a data breach.

— Implement Network Segmentation and Conduct Regular Backups: Network seg-
mentation is when the system is broken down into smaller and more 4) ... portions. Regu-
lar backing up of important information and keeping of different copies in segmented and
secure locations also increases safety. These two factors are essential for establishing a
great recovery plan.

— Protect Login Information: A great way farms can protect themselves from online
threats is to educate employees on cybersecurity best practices. They should regularly
change 5) ... for accounts and networks. Officials should ensure everyone has their own
login information when using farming software. They should also implement policies
where administration credentials are required to install applications. Consider using multi-
factor authentication with strong codes and phrases.

— Put Measures in Place Against Phishing Attacks: Employees should know how to
identify phishing email attack and what procedures to follow if they receive any. A best
practice many agriculture businesses can use is to remove hyperlinks from received
emails. This can significantly reduce the chance of someone in the organization falling
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victim to the scam. Farms should not 6) ... personal and sensitive information through
messaging apps. They should also be cautious when receiving messages from accounts
they do not recognize. Here are a few warning indicators to look out for with phishing
scams: the sender’s name does not match the email address; grammatical errors are often a
dead giveaway that the sender is not with a legitimate company; messages asking for per-
sonal information are a reg flag — most companies rarely ask for sensitive data over email;
emails that urge immediate action are likely phishing scams — they rely on emotion and
create a fake sense of urgency; the message has generic greetings such as “Dear Sir” or
“Dear Employee”.

— Install Antivirus Software and Keep It Updated: Antivirus software should be in-
stalled on all devices. The firmware will eventually become outdated, so farmers should
perform regular updates. This is one of the best ways to protect farms against the 7) ...
online threats.

Exercise 7. Match the key measures to enhance farming software security (1-12)

with their descriptions (a-l).

Information

source:

https://kg2.com.au/farming-software-security-safequarding-

agricultural-data-in-the-digital-age/

1. Data Encryp-
tion

a. Develop a comprehensive incident response plan outlining the
steps to be taken in the event of a security incident. This plan should
include procedures for reporting incidents, isolating affected sys-
tems, and restoring normal operations.

2. User Authenti-
cation and Au-
thorisation

b. Conduct regular security audits and assessments to identify and
address potential vulnerabilities. This proactive approach helps in
uncovering security weaknesses before they can be exploited by ma-
licious actors.

3. Regular Soft-
ware Updates

c. Implement strong encryption algorithms to protect data both dur-
ing transmission and when stored. Encryption ensures that even if
unauthorised access occurs, the intercepted data remains unreadable
without the corresponding decryption key.

4. Secure APIs
and Integrations

d. Educate users and employees on cybersecurity best practices, in-
cluding creating strong passwords, recognising phishing attempts,
and understanding the importance of data security. An informed user
base is an essential component of a secure environment.

5. Network Secu-
rity

e. Secure physical access to servers and data storage facilities host-
ing farming software. Physical security measures, such as restricted
access and surveillance, are integral to protecting the infrastructure
supporting the software.

6. Incident Re-
sponse Planning

f. Implement regular and automated data backup procedures to en-
sure that critical information can be restored in the event of data loss
or a ransomware attack. Regularly test data recovery processes to
verify their effectiveness.

7. Regular Securi-
ty Audits and As-
sessments

g. Enforce strong user authentication mechanisms, such as multi-
factor authentication (MFA), to verify the identity of users accessing
the farming software. Additionally, implement strict authorisation
protocols to control user access based on roles and responsibilities.

8. User Training
and Awareness

h. Before selecting farming software, conduct thorough security as-
sessments of vendors. Ensure that the chosen software providers fol-
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low industry best practices and have security measures in place to
protect against common cyber threats.

9. Data Backup i. If the farming software integrates with third-party applications or
and Recovery services, ensure that Application Programming Interfaces (APIs)
and data exchanges are secure. Regularly assess and validate the se-
curity of integrations to prevent potential vulnerabilities.

10. Vendor Secu- |j. Stay informed about relevant data protection regulations and in-
rity Assessment dustry standards. Ensure that the farming software complies with le-
gal requirements to protect user privacy and adhere to security

standards.
11. Physical Se- | k. Keep farming software up-to-date by applying regular security
curity patches and updates. Software developers often release updates to

address vulnerabilities and enhance security, so staying current is
essential for maintaining a secure system.

12. Legal and 1. Employ firewalls, intrusion detection and prevention systems, and
Regulatory Com- | secure network configurations to protect against unauthorised ac-
pliance cess. Regularly monitor network activity for unusual patterns that

may indicate a security breach.

Exercise 8. Discuss the following points.

1. Why is cybersecurity important for agricultural sector?

2. What are the main cyber threats farmers may face?

3. What types of security software are available in farming?

4. What measures can be used to enhance farming software security?

Exercise 9. Search the Web for cybersecurity in agriculture in Russia and other
countries. Make a presentation.

Exercise 10. Look through Unit 6 again. Make a list of the words and word com-
binations you consider to be the terms. Translate them into Russian.
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PA3JIEJI 2. BAHK TEKCTOB ITPO®ECCHUOHAJIBHOW HAITPABJIEHHOCTH

2.1. Professional Agricultural Machinery

2.1.1. Grain Harvesting Combines
Text 1. A Combine Harvester

Sources: https://www.countryfile.com/farming/how-does-a-combine-harvester-work,
https://www.britannica.com/technology/combine, https://www.holtags.com/types-of-farm-
equipment-and-their-uses#tractors

The sight of a massive combine harvester sweeping through acres of ripe, golden
wheat is one of the most impressive things you can see in the fields of Britain. It doesn’t
matter how many times you witness these monster machines at work, the way they slice
through the crop still makes you stop and stare.

Definition: Although commonly called combine harvesters, farmers refer to them
purely as combines. The name comes from the simple fact that the machine ‘combines’
three different tasks; reaping, threshing and winnowing. Reaping is the cutting and collect-
ing of the crops; threshing loosens the grain from the dry casing around the seed; winnow-
ing then divides the grain that’s needed from the scaly plant material that isn’t, so it literal-
ly separates the wheat from the chaff.

Combine is complex farm machine that both cuts and threshes grains and certain
other crops. Combines are used in the harvesting and cleaning of cereals such as wheat,
barley, corn (maize), oats, rice, rye, and sorghum, as well as a number of non-grain crops,
including flax, rapeseed, soybeans, and sunflower seeds.

History: An early primitive combine was a horse-drawn “combination of a harvest-
er-thresher” introduced in Michigan in 1836 and later used in California. Combines were
not generally adopted until the 1930s, when tractor-drawn models became available. Self-
propelled machines, capable of cutting swaths 2.5 to 5.5 metres (8 to 18 feet) wide, ap-
peared a decade later. Originally designed to harvest wheat, they came to be used to har-
vest many other crops.

You could argue that the combine is the most important labour-saving device ever in-
vented. It has revolutionised the gathering of crops worldwide, making harvest simpler, swift-
er and more cost-effective. It has also changed the face of farming forever — economically and
socially. No longer are large teams of workers employed in the fields in the late spring and
summer. Our farming forebears would be familiar with entire villages working for days on
end with several generations of the same family helping to bring home the harvest.

Today we don’t need an army of reapers, rakers and threshers and the number of
employees has shrunk dramatically; at the same time mechanisation has eliminated the
poor working conditions and child labour that were commonplace.

Before combines, crops were cut by hand when they were half ripe. The seed head
was kept intact on a long stem which meant that they could be bound together into sheaves
and stacked in the field to ripen off. But since the 1830s when the first rudimentary horse-
drawn combines appeared, things have gradually changed.

Three primary processes: There is a vast array of combines and combine attach-
ments to meet the needs of any farm. Many newer combines can even track yield data,
showing which areas of the field did well and which did poorly so that these issues can be
addressed the following year. Combines use a complex system of gears, blades, belts and
wheels to turn cereal crops into grain. Combines accomplish this through three primary
processes:
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1. Reaping: Reaping is cutting the plant, accomplished by the header, reel and cutter
bar on the combine. The header gathers the crops while the reel pushes them toward the
cutter bar, which cuts the crops at their base.

2. Threshing: Threshing is the process of separating the edible parts of the crop from
the nonedible parts. This is accomplished by the threshing drum, which beats the cut crops
to separate the grains from their stalks. Threshers can also be individual attachments that
you can use on a tractor. Some threshers can come with a bagger, while others discharge
grains using conveyors.

3. Winnowing: Winnowing separates light chaff from the grain, usually accom-
plished while the grain is in the threshing drum. Chaff is generally separated from the
grain through the use of sieves.

Mechanism: In design, the combine is essentially a binder-type cutting device that
cuts and delivers the grain or seed crop to a threshing machine modified to work as it
moves across the field. The cutting-gathering component, designed to take the grain with a
minimum of straw, is sometimes called the header. A threshing cylinder rubs grain out of
the heads against a concave surface. Some grain and chaff go with the straw to the straw
deck, on which grain is shaken out and delivered to the cleaning shoe. Some of the grain
and chaff goes directly to the cleaning shoe, on which sieves and a blast of air are used to
separate and clean the grain. After passing through the air blast, the grain drops into a
clean-grain auger that conveys it to an elevator and into a storage tank. Straw drops out of
the back of the combine in a windrow for baling or is scattered over the ground by a fan-
like spreader. Some combines for use on steeply rolling land have a body supported in a
frame by hydraulic cylinders that automatically adjust to keep the body level.

Price: Perhaps it’s no surprise that the most up-to-date models come with a hefty
price tag. A new one could set you back £250,000 or more and even second-hand com-
bines cost in excess of £100,000.

Text 2. TORUM 7853

Source: https://en.rostselmash.com/products/models-zuk/torum-785/
TORUM 785 produced by Rostselmash is designed for harvesting all traditional
grain crops, such as spiked cereals, legumes, oil crops, cereal and arable crops. It is an ef-
ficient machine with an output of up to 45 tons of grain crops per hour (basic time), capa-
ble of cutting crops in an area of up to 2000 ha per season.

HE
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The key features of this combine are:

65



1. High performance

— A unique threshing system Advanced Rotor System (ARS) — rotor with a rotat-
ing concave. The concave area on the rotary combines with a fixed concave is not used to
its full extent, reducing the potential performance. In addition, when harvesting damp
crops or rice, the top of concave becomes plugged (the so-called dead zone). The rotating
concave allows using 360° of the concave surface and avoiding dead zones and the rotor

plugging.

— Large threshing and separation area: The rotor, 3200 mm long and 762 mm in
diameter, provides a threshing and separation area of 360 degrees — as much as 5.4 sq.m.
The concave forms three threshing sections, allowing to set the clearance in one cross sec-
tion. So, in one rotor revolution the heap is threshed not once, but three times. In addition,
the concave design allows setting increased clearances. No additional adjustment of con-
cave is required depending on crop harvesting conditions: for crops from barley to wheat,
the threshing clearance is set between 16 and 25 mm.

— A high-power and fuel-efficient engine 520 h.p.:
TORUM 785 comes with inline 6-cylinder Cummins en-
gines. Powerful and compact, these engines have good fuel
consumption and torque reserve. The air cleaning system
uses an air intake screen with forced rotation (by a hydraulic
motor), which significantly reduces the maintenance effort.
A special rotating vane between the coolers provides their
self-cleaning, increasing the useful operating time.
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2. Comfort in use

— Luxury Cab featuring Adviser IV information system: TORUM 785 combines
come with a new second-generation Luxury Cab. The major difference between the new
Luxury Cab and the proven Comfort Cab II is the size: the new one is more than 1.5 times
bigger, with more than 4 cu.m of volume, more than 2 m. wide, and a window area greater
than 5 sq.m. Additional benefits include climate control, improved noise insulation and
suspension for the cab, a large air-suspended operator's seat, an additional larger seat, elec-
trically adjusted and heated rear-view mirrors. The beverage cooler also has a larger ca-
pacity. Adviser IV voice information system and Agrotronic Agromanagement platform
come in basic configuration. For the operator’s comfort, TORUM 785 is equipped with
bright LED lights, this is a new configuration standard for high-performance machines.

3. Important details, opportunities and options

— High-capacity feeder house: A new generation feeder house significantly in-
creases the combine functionality and operational comfort for different crops. The basic
configuration features a single-point hydraulic multicoupler, adjustable for/aft tilt for
higher performance and ease of work with all crops without the need to convert, with
quick connection of adaptors (for the headers weighing up to 4500 kg). The power to the
header drive was almost doubled to properly handle 12-row corn headers.

— Quick unloading: The clean grain goes into a 12,000 I grain tank. This capacity
increases the performance by reducing the unloading cycles. The unload rate is 120 I/s, the
full grain tank is discharged within 2 minutes. The unloading auger length is now in-
creased to 7.5 m, the unload height is 5.4 m, the reach angle is 105 degrees. This allows an
easy unloading of grain into any truck or trailer, even when a 14 m header is used. When
harvesting rice, unloading can be done without leaving the bay. An unloading and rear-
view video monitoring system is available as an option (e.g., for unloading on the move).

— CVT rotor drive: The rotor is driven by a hydraulically controlled planetary CV'T
(continuously variable transmission) — a unique hydromechanical device that combines the
advantages of both types of drives: smooth and accurate speed control, high bearing force,
and reliable beltless transmission. All this produces a very high torque (up to 1500 Nm)
for an effective work in harsh conditions.
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— RSM tailing elevator crop flow sensor: Depending on the version, the basic
package includes an optical tailing elevator crop flow sensor (monitoring the flow through
the tailings elevator). This offers a convenient way for the operator to monitor the opera-
tion of threshing and cleaning systems. The amount of incoming material is displayed in
Adviser IV as absolute and relative values.

— RSM adaptive cruise control: The system automatically controls the machine
ground speed depending on crop yield, engine load, thresher and shoe losses, and rethresh-
ing percentage, based on the settings made by the operator, in either of two modes:

v constant preset speed;

v constant preset feeder house load, with ground speed adjusted automatically for

consistent thresher loading in varying field conditions;

v constant preset speed;

v constant preset feeder house load, with ground speed adjusted automatically for

consistent thresher loading in varying field conditions.

— 4D longitudinal slope compensation system: The system provides automatic
change of the cleaning fan speed and the gaps between the combs of the upper sieve and
extension to compensate for the longitudinal slope of the field:

v when moving uphill, the fan speed is automatically reduced, and the gaps of the

sieves increase;

v when going downbhill, the fan speed is automatically increased, and the sieve gaps

are reduced.

Text 3. NOVA

Source: https://en.rostselmash.com/products/models-zuk/nova/

NOVA is an excellent combination of performance, affordability, and low operating
costs.

An ideal solution for farmers and small farms. Compactness and manoeuvrability
make this combine indispensable for efficient operation in small fields with complex con-
tours. The modern design and rational configuration of the machine provide the required
performance and ensure good value for money.

The key features of this combine are:

1. High performance

— Unique threshing/separating system: The traditional thresher with a single
600 mm threshing cylinder provides a very gentle threshing including thin layer threshing,
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but is quite simple in design. A unique dou-
ble-section concave design along with a
large coverage ensures a concave area of
0.93 sq.m (which is unachievable for other
combines in this class), and ultimately a high
performance of the machine.

— Efficient cleaning system: The
threshed tailings are cleaned by a double-
sieve cleaning system. A large drop height
and a finger rake on the precleaner signifi-
cantly improve the cleaning performance.
The true total area of sieves is 3.59 sq m.,
which is one of the best for this class of
combines. The cleaning system uses a 6-
vane fan; the fan speed is easily controlled from the cab and displayed on the control pan-
el. Tall dividers can be optionally fitted to the chaffer to minimise losses when the harvest-
ing is done on hillsides. Practice shows that losses are decreased by more than 1%, and the
greater the angle to horizon, the greater the effect.

— A high-performance straw walker with a large separation area: The straw
leaving the threshing cylinder with some grains in it is directed by the rear beater to the
straw walker. Four straw walkers with 5 steps does an easy job of separating the remaining
grains. A tailings elevator feeds crop material to the rear beater for rethreshing. As a result
— good balance of simple design and productivity is achieved.

2. Comfort in use
— Comfort Cab with Adviser II information system: NOVA is equipped with a
two-seater Comfort Cab with air conditioning and heating systems, beverage cooler, and
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Adviser II voice information system. There is an option to install Agrotronic Agroman-
agement platform. Adviser II voice information system continuously monitors the thresh-
ing process and the functioning of combine mechanisms, and allows monitoring the pro-
cess stability and preventing the failure of units.

3. Important details, opportunities and options

— Feeder house for various condi-
tions: A conveyor-type feeder house feeds
crop material to the threshing cylinder
quickly and evenly. It has hatches for in-
spection of its condition and easy mainte-
nance. A stone trap before the threshing cyl-
inder prevents stones from entering the
threshing area. The reverse function (for
hydraulically driven NOVA 340 4WD and
NOVA 330) will help in difficult operation
conditions. The terrain following is both
lengthwise and crosswise, thanks to balanc-
ing springs.

— Large 4900 1 grain tank: The grain
tank capacity is the most optimal for this
class of machines. A high-speed unloader enables the unloading within 2 minutes. Adjust-
able fins inside the grain tank adjust the unloading speed depending on the harvested crop
type and moisture content. The grain tank walls are inclined so as to reduce the probability
of sticking even when wet grain is unloaded. The quality of grain can be easily checked by
means of the sampler located on the operator’s cab platform. The unload height is 4 m,
which allows unloading grain into any vehicles. The hydraulic extension of unloading au-
ger can be activated from the cab. Unloading is autonomous, i.e., the thresher drive can be
disengaged to save fuel.

— New opportunities: A good road clearance is required to operate on rough terrain
(e.g., with irrigation ditches), to drive over ramps or furrows. NOVA with a 50 cm road
clearance is perfect for these conditions. The all-wheel drive version is available for high
moisture conditions. To reduce the ground pressure, larger tires may be installed. The
compact combine base ensures high maneuverability on small fields. The large size of
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adapters and accessories enables the maximum operating efficiency.

— Several engines for various conditions: NOVA 320 uses an in-line 6-cylinder
Cummins engine (model 6BTA, 123 kW, 5.9 1, Stage II). A simple design with manually
adjustable fuel supply is undemanding in terms of diesel fuel quality, allowing a high con-
tent of sulphur in fuel, and has a high maintainability. NOVA 330 uses an in-line 4-
cylinder Cummins QSB/B4.5, 4.5 1, Stage [V/V) with 129kW (175hp) power. NOV A 340
uses an in-line 4-cylinder YaMZ engine (model 53 425, 132 kW, 4.43 1, Stage Illa). The
Common Rail fuel system with electronically controlled fuel supply provides a high injec-
tion pressure up to 180 MPa. This reduces the fuel consumption (by 10%) and increases
the specific power. The fuel efficiency indicators are displayed by Adviser information
system. In general, the achieved fuel consumption is less than 2 kg per 1 ton of grain
threshed in normal harvesting conditions.

— Easy maintenance: All maintainable assemblies and lubrication points are
grouped and readily accessible, so the shift maintenance can be done in less than 10
minutes. Side panels open wider and do not interfere with any service tasks. An air com-
pressor with a 110 1 receiver (included in the basic four-wheel drive package) saves a lot
of time during daily maintenance and is especially helpful in field conditions if there is no
support vehicle nearby.

— Versatile straw treatment: The traditional threshing and separating system in
NOVA causes little to no damage to the straw. Depending on the intended use, straw may
be chopped and spread or windrowed. The chopping rotor drive can be disengaged within
seconds. For hard stalk crops, a speed reducer is available to lower the speed to 1700 rpm.
The farms that conserve large amounts of straw may purchase the combine version with a
9 cub.m stacker. It can gather straw in stacks and unload them automatically on the move.
The most cost-effective solution for the farms that gather all material other than grain is to
order a custom combine with a hood and without a chopper. That way, all straw from the
walkers and all chaff from the sieves is laid in a single windrow that can then be baled,
rolled, or gathered into carts.
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Text 4. T500

Source: https://en.rostselmash.com/products/models-zuk/t500/

T500 is designed for harvesting all traditional grain crops, such as spiked cereals,
legumes, oil crops, cereal and arable crops. It is an efficient machine with an output of up
to 30 tons per hour (basic time), capable of cutting crops in an area of up to 1300 ha per
season. It is adapted to hardest operating conditions. The grain group does not limit the
capabilities of the combine at harvest corn. T500 is characterized by high performance,
minimal losses, a new separator with increased separating capacity and updated lighting
equipment at the rear of the combine.

The key features of this combine are:

1. High performance

— TETRA Processor threshing system: The Tetra Processor features a flexible
concave with electronically adjustable clearances along the entire length. An impressive
threshing area of 3.0 sq. m and separation area (8.3 sq. m in total) provide a thorough sep-
aration with minimum grain and straw damage, also in the toughest field conditions. Tetra
Processor threshing system is built using a 800 mm-dia. cylinder which provides con-
sistent and delicate threshing without losses. A 750 mm-dia. separator creates a smooth
path for the crop material. The width of the unit — 1,500 mm — allows the machine to
achieve an output up to 30 t/h.
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— High-performance OptiFlow cleaning system: The 2-stage OptiFlow cleaning
system with a proprietary sieve suspension with an area of 5.85 sq. m is used to clean the
material. A strong optimized air flow, a large drop height, and the tine grid on the grain
pan and additional sieve improve the cleaning process significantly. The cleaning system
uses a double-flow 5-section turbofan, with its speed controlled in the cab and displayed
on the control panel. Sieves and components are easy to clean, and the sieves can be
quickly adjusted by the operator from the cab.

— Powerful and efficient cummins engine, 360 h.p.: The T500 uses a powerful
and efficient 360 hp L6 Cummins QSL 8.9. A large torque reserve (25%), simple design,
low maintenance costs coupled with high fuel efficiency.

2. Comfort in use

— Luxury Cab with Adviser IV information system: T500 come with a new 2-gen
Luxury Cab. The major difference between the new Luxury Cab and the proven Comfort
Cab II is the size: the new cab is more than 1.5 times bigger, with more than 4 cu. m of
volume, more than 2m wide, and a glazing area greater than 5 sq. m. Additional benefits
include climate control, improved noise insulation and suspension for the cab, a large air-
suspended operator’s seat, an additional larger seat, electrically adjusted and heated rear-
view mirrors. The beverage cooler also has a larger capacity. Adviser IV voice infor-
mation system and Agrotronic agrimanagement platform come standard.
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3. Important details, opportunities and options

— Confident operation in difficult conditions: A high ground clearance of 50 cm is
required for operation in hilly areas or with uneven terrain. In wet conditions, an all-wheel
drive package is suitable. Larger tires can be fitted to reduce ground pressure.

— Fast unloading: A large capacity grain tank with an advanced system for unload-
ing into vehicles with side height over 4m, and with vibrators. The grain tank capacity —
10,000 litres — increases the performance due to fewer unloading cycles. The unload rate is
120 L/s; it takes 2 minutes to empty the full grain tank. Grain can be easily unloaded into
any trucks or trailers, while using headers up to 10m wide. The thresher drive can be dis-
engaged during unloading to save fuel.

Text 5. LEXION Models: Cab and Comfort, Digitalisation

Source: https://www.claas.co.uk/products/combines/lexion-8900-7400

The optimised LEXION models produced by GLAAS are the most productive ma-
chines on the market — measured in terms of harvested area or tonnes per year. Even when
operating in unfavourable conditions, they can be counted on to bring their strengths to
bear precisely when you really need maximum performance. So, you can save time and
fuel while operating more productively than ever before.

With every harvest bringing new challenges every working day; it is reassuring to know
that you can count on process technology that is able to cope, whatever the requirements may
be. The LEXION has everything it takes to deliver top campaign performance. The feeder
housing, APS SYNFLOW threshing unit, ROTO PLUS secondary separation and the straw
management system work together precisely and ensure the success of your harvest.

Whichever LEXION you decide on, it will become a key player in your harvesting
chain. The LEXION 8000 model series with the APS SYNFLOW HYBRID threshing sys-
tem offers you a choice of four models with high throughput for an extremely wide range
of conditions. The LEXION 8900 is the flagship of the model series. With the LEXION
8700 and 8800 models, increased engine output and optimised process technology guaran-
tee even higher performance reserves than the predecessor models. The new LEXION
8600 completes the line-up and impresses with its cost-effectiveness and solid throughput
under all harvesting conditions.
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1. Cab and comfort

— Comfortable cab: When we are refining one of our combine harvester models,
we always include the cab concept in our design considerations. We are supported in this
by combine harvester operators all over the world. Together with them, we take the im-
portant decisions relating to the comfort and control aspects of our machines. Proven ap-
proaches are continued, good solutions are improved, new ideas are put to the test.

¥ |

We are certain that you will welcome the new cab of the LEXION, especially the air
conditioning concept with its more efficient airflow, the extra space at head and leg level,
the actively cooled 30 1 cool box for your drinks or the bright, high-resolution CEBIS dis-
play. Of course, the fundamentals remain unchanged: the incomparable CLAAS comfort,
for example, or the intelligent control concept which gives you easy access to all machine
functions.

— Operating concept: The system called CEBIS operates intuitively. Thus, opera-
tion is possible without previous knowledge. This means that even new operators are able
to use the LEXION in a short time. CEBIS plays a decisive role in this. The system is an
information supplier, performance optimiser and problem solver all rolled into one.
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CEBIS offers immediate assistance. Stored in CEBIS is a library of measures —
based on the experience of countless CLAAS combine harvester operators — for resolving
various problem scenarios. Covering all the parameters which could contribute to solving
the problem, they represent a comprehensive resource which supports you in making full
use of the installed capacity of the machine. CEBIS simplifies the menu.

= ot

Beginner, normal or expert: you define your user type and CEBIS adjusts the menu
system to your level of experience. This ensures that new operators are not overwhelmed
by complex menus. The operator assistance system is also integrated in CEBIS. You oper-
ate CEMOS DIALOG and CEMOS AUTOMATIC via the user-friendly touchscreen. Us-
ing the four sliders, you program the system's automatic functions with the strategies you
wish them to follow.

— Lighting: Bright LED front area lighting allows turning night into day. Up to 26
work lights flood the entire working area in light as bright as day. The long-range work
light provides illumination over a particularly long distance. The front attachment is illu-
minated as brightly as the front area, sides and stubble. All the important machine compo-
nents are equipped with maintenance lighting.

2. Digitalisation

— Operator assistance systems: Operators can configure CEMOS AUTOMATIC
for their specific requirements. CEMOS AUTOMATIC is a self-learning operator assis-
tance system which provides you and your operators with continuous, active support
throughout the entire work process. On the basis of harvesting parameters, such as grain
quality, threshing quality, standard of cleaning, straw quality and throughput, the system
checks sensors and settings. It optimises your LEXION to its technical performance limits
while it is at work.
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The operator makes decisions. You tell the system your requirements concerning the
grain quality and loss level. During harvesting, CEMOS AUTOMATIC optimises the per-
formance of your machine to meet your criteria precisely.

It is possible to assemble your own CEMOS solution. Whether you choose the entry
level or full version, you configure your CEMOS AUTOMATIC system to meet your spe-
cific requirements on the basis of the functions that will make sense in your fields and op-
timise your work.

— Steering systems: They allow harvesting with pinpoint precision and keeping the
number of passes to a minimum. Steering systems are an essential tool in your everyday
work. The LEXION can be equipped with three automatic steering systems, which you
can choose between on the basis of the task in question: the digital AUTO PILOT, the sat-
ellite-based GPS PILOT CEMIS 1200 and the electro-optical LASER PILOT, which we
can also equip with the FIELD SCANNER for you as an option.

— Data management: A connected LEXION is more productive. Digitalisation puts
your farm ahead. With TELEMATICS you transmit data from the machine straight to the
cloud. With FLEET VIEW you coordinate your transport teams with a degree of precision
measured in seconds. With CEMIS 1200 you create and manage all jobs on the spot in the
machine. With DataConnect you process the data from your machines, regardless of man-
ufacturer. With Remote Service you simplify maintenance and service activities.

Text 6. LEXION 8000/7000: Crop Flow

Source: https://www.claas.co.uk/products/combines/lexion-8900-7400

The crop flow includes the following characteristics.

— Feeder housing: The feeder housing is equal to any challenge.

As to the HP feeder housing, using the multifunction lever in the cab, you can per-
form continuous hydraulic adjustment of the cutting angle of the HP feeder housing from -
8° to +11° — when running at full speed with the front attachment fitted. You can store a
separate cutting angle for each of '
four cutting heights in CEBIS. In
this way, you can respond quickly &5
and conveniently to different crop FAE
stands, crops or terrain conditions.

The V feeder housing allows [HEN&
you to carry out fast, mechanical ad- 5
justment of the cutting angle. This
means that you can harvest laid
crops, soybeans and grass-seed with
greater ease and with reduced losses §
as the tendency for the crop to build
up is reduced. You can order the V
feeder housing ex factory with chain
or belt conveyors as well as with an
open or closed guide roller.

— APS HYBRID threshing unit:

An even crop flow saves fuel. The 450 mm accelerator drum in the APS SYN-
FLOW HYBRID starts an extremely efficient threshing process which allows you to
achieve outstanding throughput rates.
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It accelerates the crop flow smoothly to as much as 20 m/s. In so doing, it generates
a high centrifugal force which enables maximum separation performance across all con-
cave areas.

Large drum diameters and small contact angles enable particularly flat transitions
between the threshing and feeder drums as well as the rotors. This means that there is a
straight, fuel-saving crop flow through the combine harvester. What's more, there are no
unnecessary changes of speed or direction of flow. This makes for gentle straw handling
and saves fuel.

— Crop type change:

Change quickly from one crop to another. In developing the threshing system, we
have drawn on our many years of experience. The combination of the tangential APS
SYNFLOW threshing unit and the axial ROTO PLUS secondary separation makes the
APS SYNFLOW HYBRID threshing unit the trendsetter for its class. Whichever crop you
are harvesting, you can look forward to high throughput — with extremely low fuel con-
sumption and top-quality chopping.

—

Change concave segments quickly. Changeover times from one crop type to another
are getting ever shorter. When a changeover is carried out, the main components of the
threshing concave remain in the machine. You can quickly change the preconcave seg-
ments through the stone trap simply by pulling the threshing concave segment out to the
side. The numerous combination options are the key to the unique MULTICROP capabil-
ity of the LEXION.
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- ROTO PLUS: It makes the most of your crop. Every grain counts. The eccentri-
cally mounted ROTO PLUS high-performance rotors generate tremendous centrifugal
force to separate the remaining grains from the straw. With a diameter of 445 mm and a
length of 4,200 mm each, they provide a huge separation area.

The mixture of grain, straw and chaff first reaches the preparation floor via the sepa-
rate returns pan before passing over the straw walker steps to the sieve pan. This signifi-
cantly reduces the load on the sieve pan.

— JET STREAM: Clean grain is worth real money. The JET STREAM cleaning
system with its hydraulic fan speed variator and high-performance returns is specially
matched to the ROTO PLUS secondary separation. A dual-ventilated step enables inten-
sive pre-cleaning. JET STREAM is controlled conveniently from the cab.

You no longer have to adjust anything manually. As an option, you can put the JET
STREAM cleaning function under the fully automatic control of CEMOS AUTO CLEANING.

— Pivoting spout: Collect your grain quickly and reliably. Grain tank unloading
tube with pivoting spout. The pivot angle of 105° allows you an excellent view of the
grain tank unloading tube. You can select the length of the tube in accordance with the
width of the front attachment. The diameter depends on the desired unloading rate: 420
mm for 180 1/s or 330 mm for 80 to 130 I/s.

The stream of material is concentrated by a pivoting spout at the end of the tube.
This can be adjusted via the CMOTION multifunction lever and makes it easier to load the
transfer vehicles precisely.
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— Chaff and straw spreading: Its straw management is excellent. Top performance
with all crops. In addition to two straw chopper drives with manually adjustable chopper
speed, there is also a version with hydraulic speed adjustment which can be controlled
conveniently from the operator's seat. This option comes into its own when you have to
work frequently in changing crop types. During swathing, a neutral setting saves fuel and
reduces wear.

Precise straw spreading. Even when the machine is operating in strong crosswinds,
handling high straw volumes or negotiating side slopes, the power spreader always depos-
its the straw precisely. Comprising two discharge rotors turning in opposite directions at a
constant speed, it takes both the chopped material and the chaff straight from the cleaning
section, accelerates it further and spreads it evenly across the entire working width.

Discharge direction is optimised automatically. You can equip your LEXION with
two sensors which automatically adjust the discharge direction of the chopped material to
the terrain conditions. The sensors are fitted on the light brackets at the rear of the machine
and ensure that the power spreader and deflector spread the chopped material evenly on
slopes or in the event of crosswind. You set the sensitivity of this system in CEBIS.

Targeted chaff spreading. During swathing, the chaff blower automatically turns
outwards. Swaths of long straw and chaff/broken straw mixture are laid separately. For
straw spreading, however, the chaff blower forces the sieve pan discharge straight into the
power spreader for active distribution. The chopped straw and the sieve pan discharge are
spread across the entire working width.

Text 7. LEXION 8000/7000: Engine and Running Gear

Source: https://www.claas.co.uk/products/combines/lexion-8900-7400

The key aspects of engine and running gear include the following characteristics.

— GLAAS power systems: You have many possibilities for optimising the LEX-
ION to meet the characteristics of your farm and your fields so precisely that your cam-
paign performance increases to a significant degree.

You benefit from higher engine output. The LEXION 8800 can call on 700 hp in-
stead of 653 hp, the LEXION 8700 has an output of 626 hp instead of 585.

DYNAMIC POWER adjusts the engine output to the power requirement. This al-
lows you to achieve fuel savings of up to 10%.

DYNAMIC COOLING reduces your diesel costs. The variable fan drive adjusts its
speed automatically in line with the degree of cooling required.
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TERRA TRAC reduces soil compaction. The crawler track units offer a high level
of driving comfort and are narrow enough for road travel.

You can harvest on slopes as effectively as on level ground. The LEXION 7700 is
also available as a MONTANA version.

The differential lock on the front axle allows you to continue to operate reliably in
difficult terrain.

For greater tractive power in difficult terrain, you can equip your machine with a
POWER TRAC 4-wheel drive.

— Drive concept: The intelligent drive concept of the LEXION is one of the many
factors which keep maintenance requirements low and operating reliability high.

The main characteristics are a hydraulically actuated dry clutch, hydraulically ten-
sioned main belts, standardized belt tensioners, an improved power transmission and lower
maintenance costs.

— Hydrostatic ground drive: 40 km/h for fast transfers. All LEXION models are
equipped with a 2-speed hydrostatic ground drive with convenient gear selection via the
buttons on the armrest. The high efficiency of the hydrostatic motor saves power which is
available to the rest of the machine. Both the wheeled machines and the TERRA TRAC
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models can travel at up to 40 km/h.

— DYNAMIC COOLING: It is a smart solution. What makes dynamic cooling so
unique?

v’ Variable fan drive provides cooling when required

v’ Provides effective and reliable cooling

v Uses full fan speed only under full load

v Minimises extent to which dust is able to rise

v’ Reduces soiling of the radiator and engine compartment

v With grain tank unloading tube extended, automatically increases speed to active-

ly blow dust away from engine compartment

v" Extends the air filter maintenance intervals

— TERRA TRAC: Third-generation crawler unit protects your soil. The soil is the
most important basis for production available to you. As it is impossible to create more of it,
you need to be able to obtain ever greater yields from the existing land. The key to this is
more productive machines which, thanks to TERRA TRAC, are extremely gentle on the soil.

) 1 -

The third generation of TERRA TRAC crawler tracks impresses with the large di-
ameter of the land wheels, hydropneumatic suspension, improved track tensioning and au-
tomatic level compensation from 2 km/h. The TERRA TRAC system increases traction
drastically and leaves hardly any trail behind it when operating in the wet, on soft ground
or on side slopes. This makes the work of the transport vehicles considerably easier.

TERRA TRAC on the road.

v" 40 kmm/h top speed possible

v" Fully suited to road travel at 20, 25, 30 and 40 km/h

v" High driving safety and directional stability

v" More driving comfort compared with a wheeled machine

TERRA TRAC in the field.

v" Up to 66% less ground pressure than wheeled machines
v" Better traction in maize, in the wet and on slopes
v" Less slip and greater stability on side slopes
v" Lower drive resistance and fuel consumption
TERRA TRAC inrice.
v" Special rice track, 890 mm wide
v" Greater spacing of tread lugs for self-cleaning
v" High traction and load-bearing capacity
v" Will not sink in when operating in wet field conditions
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Text 8. GOMSELMASH GS2124: Uni Cab,
Feeder Housing and Dust Control

Source: https://eng.gomselmash.by/produktsiya/grain-harvesters/grain-harvesting-
combine-gs2124/

Grain harvesting combine GOMSELMASH GS2124 is the perfect combination of
efficiency, comfort and customer wishes.

The HYBRID-FLOW threshing and separation system provides increased produc-
tivity and threshing quality even under extremely harvesting conditions. The high level of
automation of the running processes provides the stable operation of the combine on any
agricultural background, excluding the possibility of a combine operator error. Choosing
this combine model, you can be sure that you will get the best harvest performance with
maximum comfort.

1. Uni Cab: The new modern
UNI CAB is equipped with everything
necessary for comfortable operation of
the combine, and a bonus is excellent
visibility from the workplace.

Ergonomic joystick, video moni-
toring of work areas, audio system,
heated refrigerator, beverage cooler,
climate control, USB port for connect-
ing external devices, 12V socket, or-
ganizers for storing documents and
small items, steering column and air
suspension seat with adjustments allow
you to customize your favorite seat individually and comfortably.

The ergonomic U-PAD combine control panel with logically grouped controls helps
you to carry out work operations in an intuitive way without unnecessary difficulties.

The information system of HARVEST OFFICE on-board computer with a color
touch screen makes the work of the combine operator as efficient and comfortable as pos-
sible. The HARVEST OFFICE system helps to manage and provide real-time monitoring
of the state of the main combine functional units, control the working parts, engine, trans-
mission, the progress of work and service operations, and also informs about the presence
of warning and emergency situations.
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The modern multifunctional joystick MULTI GRIP, integrated into the armrest, al-
lows you to easily control the harvesting process. Also, to facilitate and increase the effi-
ciency of your work, the combine has the CROP PRESET system that allows you to auto-
matically tune the working parts of the combine (threshing drum speed, concave clearance,
fan speed, upper and lower sieve gaps) when changing crops.

The powerful lighting system of working area LED VISION with ten headlights
contributes to comfortable and efficient harvesting even at night.

For the convenience of the operator, the CAM VISION system is installed in the
cab, which provides a video overview of the grain unloading areas, the grain tank and the
back area of the combine, which allows you to monitor these important processes without
leaving the cab.

2. Feeder Housing: Powerful start with minimal power consumption

Thanks to one of the widest feeder housing with a working angle of 35°, you get a
powerful and steady start of the grain mass. The ideal trajectory of the mass feed signifi-
cantly reduces the power consumption of the combine without compromising its perfor-
mance.

Throughput and high working
speed are integral components of
the high productivity of your com-
bine, and therefore your work.
Working at high speeds up to 10
km/h, at night, on slopes and rocky
fields requires a lot of attention, but
thanks to the SELF-CONTOUR
electro-hydraulic relief copying sys-
tem, losses behind the header are
noticeably reduced and the operator
can focus its attention on other im-
portant things, without worrying about possible losses. SELF-CONTOUR provides in a
fully automatic mode the maintaining set cutting height, soil pressure and position of the
header relative to the ground in both longitudinal and transverse directions. These ad-
vantages of GS2124 allow you to efficiently load your combine and get the maximum
economic benefit from its use.

To work with the minimum downtime, and therefore with the maximum profit for
you, in the most difficult period of harvesting, a chain-and-slat conveyor using high-
quality IWIS alloy steel chains helps. Reversing the feeder housing conveyor is a must-
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have operation, especially in difficult harvesting conditions. The use of a hydraulic motor
in the feeder housing design allows the conveyor to be reversed stepless, helping you to
harvest in a short time, saving time on cleaning the feeder housing and adapter.

3. Dust Control: The DUST CONTROL is a dust removal system that improves
observability and visibility of the header from the cab, allowing you to load the full length
of the header with greater accuracy and unlock the full power potential of GS2124.

For even more increasing productivity in the workplace, the GS2124 combine has
the multi-functional coupling for adapters that reduces aggregation time, saves your efforts
and promotes a quick start of harvesting.

Text 9. GOMSELMASH GS2124: Hybrid-flow System, Air Fan,
Grain Tank, Straw Chopper, Innovative Systems,
Electronic Systems and Adapters

Source: https://eng.gomselmash.by/produktsiya/grain-harvesters/grain-harvesting-

combine-gs2124/

1. Hybrid-flow system: The HYBRID-FLOW system provides effective separation
in all conditions. The basis of the GS2124 combine is a double-drum threshing system and
rotary separation, which has repeatedly proven its effectiveness on any agricultural back-
ground and harvested crops, which significantly increase the productivity of your combine
without damaging the grain and increasing energy consumption.

The perfect combination of tangential threshing and axial separation is the secret of
the success of the HYBRID-FLOW system.

The HYBRID-FLOW system is a proven double-drum threshing scheme with a uni-
form acceleration of the flow of the grain mass before it enters on the threshing drum,
which ensures a quick and gentle threshing of your grain. Drum speeds can be easily
adapted to different crops and harvesting conditions. The rotational speed is infinitely ad-
justable in the range from 518 to 1152 rpm.
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As well as two high-performance straw separator rotors with the diameter of 450
mm and the length of 4200 mm, which rotate in opposite directions, thereby creating a
large centrifugal force, provide efficient, fast and gentle separation of residual grain so that
you can get the maximum yield.

A three-stage cleaning system with increased productivity with the area of 5.8 m? with
the powerful five-section cleaning fan 5D AIR FAN with an equable spreading of air flow
over the sieves will satisfy your highest requirements for the purity of the obtained grain.

2. Air fan: Due to the high productivity of the combine, the complexity of cleaning
the grain mass also increases. Thanks to 5D AIR FAN, cleaning a large flow of grain mass
becomes a simple and effective process.

In the 5D AIR FAN cleaning sys-
tem the air flow is directed through two
separate channels: the upper flow blows
through the step between the shaking
board and the upper sieve, already at this
stage removing a significant part of the
light fractions. The lower flow is evenly
distributed between the sieves, complet-
ing the cleaning of the grain. This clean-
ing principle significantly increases the
intensity and equability of blowing, and
you get absolutely clean grain and in-
crease the economic benefit from har-
vesting. The intensity of the air flow and the opening of the cleaning shutters are regulated
from the cabin, which saves you a lot of time.

3. Grain tank: It provides excellent unloading.

Grain tank unloading is an essential part of harvesting. This process occurs on aver-
age up to 30 times during the day, which can take a lot of your time. The optimal ratio of
the characteristics of the GS2124 grain tank with a volume of 10 500 liters and an unload-
ing speed of at least 100 1/s contributes to unloading in the shortest possible time, saving

your precious time. In order to save your money, the combine harvester is equipped with
the PART-UNLOAD and OPTI-UNLOAD systems. The PART-UNLOAD system, if
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necessary, allows you to immediately stop
the unloading process, which minimizes
grain losses in an unforeseen situation. The
OPTI-UNLOAD system makes it possible
to unload grain with the powered down
drive of the thresher. During the harvesting
season, this function saves a large amount of
your fuel and prolongs the life of the thresh-
ing and separating device of the combine.
4. Straw chopper: The GS2124 i

combine is provided with an OPTI-CUT 92 straw chopper. 92 knlves are installed on the
straw chopper, which carry out high-quality and fine chopping, and then spread the non-
grain part of the crop. The obtained material easily decomposes and gives nutritional prop-
erties to the soil, thereby increasing the yield of your fields in the following seasons.

To maximize crop remains utilization, GS2124 is equipped with the double disc
chaff spreader called UNI-SPREADER. Adjusting the speed of the double disc chaff
spreader from 400 to 800 rpm helps to successfully spread the chaff of any cereal crop
without affecting the air flow of the cleaning. And the optimal location of UNI-
SPREADER above the field makes it possible to dispense with additional functions under
the influence of the wind.

5. Innovative systems for comfortable and effective work

L A

Reduction gear Automatic centralized ARC-SYSTEM
lubrication system

— Reduction gear: When you need to harvest crops that are easily damaged, such as
corn, sunflower and others, use the reduction gear, which is included in basic configura-
tion on the GS2124 combine.
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— Automatic centralized lubrication system: The automatic centralized lubrication
system installed on the GS2124 combine allows you to make efficient use of your working
time, reducing downtime and maintenance time.

— ARC-SYSTEM (Active Radiator Cleaning System): Also, in order to save your
precious time, the GS2124 combine has an innovative active radiator cleaning system
called ARC-SYSTEM. The radiator is cleaned by reverse airflow generated by a reversible
fan that blows out all the dirt from an air inlet zone, which increases the performance of
your combine and simplifies its maintenance.

6. Electronic precision farming systems: The GS2124 combine is equipped with
electronic precision farming systems to produce more grain at a lower cost.

The main goals of precision farming are:

v saving means of production

v saving of working time of equipment and personnel

v full use of yield potential

v product quality improvement

v increase in profits of agricultural organizations due to increased yields and re-
duced manufacturing costs.

Each field has a different type of soil, a different nutrient composition and a differ-
ent amount of moisture. Yield maps are used to interpret these data to analyze high and
low yield zones in each field. Yield data is the foundation of precision farming and allows
you to make informed decisions for future seasons.

The combines also have the AUTOPILOT function, with which you achieve the max-
imum accuracy of automatic control, depending on the type of differentiated amendments.

Obtained result:

v performance improvement up to 10-30%

v increase of production by reducing overlaps

v automatic full turn

v saving fuel and lubricants.

7. Versatility when working on different crops: Whatever crop you grow, you can
harvest it with the GS2124 combine using the adapters.

The GS2124 half-track combine is suitable for working in difficult conditions: with
steady rains, poor flotation and low soil bearing capacity.

Text 10. John Deere’s New S7 Combine Built
with Tech for the Future of Farming

Source: https://www.deere.com/en/harvesting/s-series-combines/s7-700/,
https://www.agriculture.com/john-deere-s-new-s7-combine-built-with-tech-for-the-future-
of-farming-8600130

John Deere is launching a new S series of combines with the S7, focusing on in-
creased efficiency and an enhanced operator experience, as well as setting the groundwork
for future autonomy systems. The four new S7 models ranged from 333 to 543 rated en-
gine hp. The new engines are behind some of the biggest efficiency gains for the series
with a JD9 9-liter engine on the S7 600 and 700, and the JD14 13.6-liter engine powers the
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S7 800 and 900 combines, says Bergen Nelson, go-to market manager for combines, cot-
ton, and sugar harvesting equipment for John Deere. Both engines provide a 10% fuel effi-
ciency gain when compared to the S700 series these new models are replacing in Deere’s
lineup. The new S7 600 and 700 models have a 250-gallon fuel capacity, and the S7 800
and 900 have 330 gallons. The choppers on the combine are now straight-blade knives ra-
ther than paddle blades. These slice through material easier and create less drag on the ma-
chine, enabling a 15-hp reduction in power. The S7 600 and 700 have a grain tank capacity
of 300 bushels, and the S7 800 and 900 can hold up to 400 bushels. All models but the 600
have a peak unload rate of 4.2 bushels per second. The new combines have cross auger
shutoff so operators can stop feeding the vertical auger and unload auger to ensure the auger
is empty every time the operator goes to unload. An angled spout has an electronic actuator
on the tip of the spout for more accuracy, reducing spillage as it unloads into a grain cart. An
additional air vent has been included to increase ventilation of the cleaning system.

1. Technology: The S7 series is part of John Deere’s preparation for the future of
autonomy in agriculture, with electrical architecture built in laying the groundwork for the
technology when it arrives. “We're enabling this combine to be future-proof, essentially, as
far as electronic architecture goes,” says Blake McOllough, combine product marketing
manager for John Deere. For now, the S7 makes use of Deere’s model year 2025 technol-
ogy with predictive ground speed automation, and harvesting settings automation. Predic-
tive ground speed automation uses six settings to understand how to harvest in the field,
comparable to adaptive cruise control in the field, says Nelson. This system factors in en-
gine power, threshing load, terrain, loss levels, coverage, and predictive input. New stereo
cameras on the combine look at the field ahead to see crop volume and height to help pre-
dict how fast the machine needs to be before getting into the crop.

“Instead of our technology in the marketplace today as being reactive, this is look-
ing in front of the machine so we can be proactive in how we automate this machine,” says
Nelson. Harvest setting automations will instantly adjust the combine’s concave clearance,
sieve, chaffer, fan speed, and rotor speed, based on the operator’s set outcomes such as
grain loss, foreign material, and broken grain.

“In the past, a customer would have to set a performance target with our harvest set-
tings automation technology and it could take up to 20 minutes for the combine to start
making a change — so it's a huge gain for the customer,” says Nelson. “They set their ac-
ceptance limits and the machine automatically starts changing and optimizing for them.”
Improved loss sensing capabilities on the combine’s rear tailboard provide farmers with
better real-time feedback on the cab’s display.

S7 700 combine has the following key characteristics:
v" John Deere 9L Engine delivers more horsepower and faster unload than previous
models
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v" All new from top to bottom, with larger1, more comfortable X9 cab

v  Integrated G5Plus CommandCenter™ Display, StarFire™ Receiver and
JDLink™ modem

v" Improved Grain Loss Sensing with 2X 1 more sensors for more accurate loss sensing

v' Available Predictive Ground Speed and Harvest Settings Automation

1. Features

— Corn heads refresh: John Deere is also introducing new CR (rigid) and CF (flex-
ible) corn heads with the S7 combines, updating previous models with increased efficien-
cy, and grain retention technology. “Slip clutch detection monitors the drive shaft of the
corn head,” says McOllough. “By doing that, we can tell if there's a slip within one of the
gearboxes on the corn head and we can stop, ensure that we don't slip that clutch even
more, which can create wear and reduce the reliability of your head.” The new models
have short pointed snouts on the end to allow for tighter turns in the field. Active end
fenders on the head help with ear loss protection to keep them from flying off to the side —
all adjustable from the cab.

— High-capacity harvesting in corn and beans: Designed for performance in
coarse grain crops, the TriStream™ rotor and Dyna-Flo™ Plus cleaning shoe efficiently
thresh and clean grain in tough harvesting conditions. The TriStream rotor helps maximize
fuel efficiency with technology that reduces the force required to move material through
the combine by as much as 20 percent. High capacity starts at the feeder house, where the
S Series provides large areas of clearance for high volumes of crop to flow uninterrupted.

v" TriStream rotor delivers performance — A slightly tapered front nose dramatical-
ly reduces the growling that often comes with thick crops and heavy rotor loads. Spiral
vanes around the rotor guide the crop material through the feeding and threshing area, re-
ducing hesitation and improving productivity. Meanwhile, rifling grooves on the elements
allow the bullet-shaped rotors to move large volumes of crop material through the rotor
more efficiently. Rifled elements grip crop material, providing a pulling action that helps
even the crop flow, allowing the rotor to deliver better threshing performance.

v Dyna-Flo Plus delivers clean grain — Consider your capacity needs met. In fact,
in shoe-limited conditions, you get 10 percent more capacity in corn than previous models,
which equates to another 0.6 ha/hr (1.5 acre/hr). The key is uniform distribution and a
unique two-stage pre-cleaning design. Four conveyor augers move material onto the shoe
steadily and evenly, even on hillsides. A fixed front chaffer helps thin the crop mat; about
30 percent of the air goes to the front chaffer at high speed, allowing it to clean up to 40
percent of the free grain before it reaches the main chaffer. A huge rear chaffer and larger
sieve (12 percent larger than previous models) are specially designed to handle the thresh-
ing and separating performance of the S7.

— Raise your capacity in tough small grains or rice: Truly tough conditions de-
mand more than simple solutions. Rather than slightly improve performance in rice, cano-
la, wheat, barley, oats, or other tough small grains, John Deere S7 Combines set new ca-
pacity standards with four crucial components: Active Concave Isolation, a high-
performance feeder house, heavy-duty interrupter grates with integrated interrupters, and
the variable-stream rotor. When you’re looking at a storm on the radar and you don’t have
time to spare, you can run full throttle and still put your toughest crop into the machine
without any issues.

v" Better material handling — The industry-exclusive variable-stream rotor features a
longer, more tapered front cone design that excels in wet, green rice or small grains where
the straw is especially tough. The variable-stream rotor with adjustable top cover transport
vanes is recommended for rice producers and those facing tough threshing conditions. The
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vane angle can be adjusted to reduce the stress on straw material as it flows around the rotor,
increasing the quality of the straw while using less fuel. Along with the tough material han-
dling capabilities of the variable-stream rotor configuration, the straw quality and length can
be improved due to the electrically adjustable top cover transport vanes.

v" Dyna-Flo™ Plus cleaning shoe provides more cleaning capacity — In shoe-
limited conditions, you’ll see a 14 percent capacity boost in wheat and canola compared to
previous John Deere designs, raising your productivity and improving grain quality. Simp-
ly put, this is a cleaning system that does it all.

v’ Harvest through the toughest conditions — Active Concave Isolation (only avail-
able on S7 800 and S7 900 Combines) has been improved by applying hydraulic pressure
to better secure the concave, providing extra stability when harvesting really tough crops.
This increases the machine capacity by 10 percent, so you can harvest outside the optimal
harvest windrow or crop conditions when necessary.

v' Better feeding in tough conditions — The S7 Combine feeder house design fea-
tures an exclusive pivoting mid-frame design to provide the highest level of material han-
dling and feeding capacity, especially in high-volume, tough crop conditions. The front
feed drum provides you with 5.1 cm (2 in.) of additional movement for greater flexibility
in challenging crop.

— Spend more time harvesting in tough conditions: The faster you can get to —
and into — your fields, the more productive you are. John Deere S7 Series Combines make
it easy. Tracks help you get into the field sooner and finish faster. The ProDrive™ system
lets you smoothly shift between two speed ranges (field and transport) with the push of a
button; you’ll no longer have to stop to shift when going up or down hills or when you’re
exiting a field.

v Get your harvest on track — Your ability to get into your fields sooner is easier
than ever. Reach a road transport speed of almost 40 km/h (25 mph) with the John Deere
tracks. The suspended track system provides a smoother ride with better ground following.
This makes for more comfortable harvesting days and lets you finish faster. Available with
76.2- or 91.4-cm (30- or 36-in.) wide belts, these tracks deliver better ride quality and
ground following, improved flotation, and less compaction. In addition, there’s no daily
maintenance.

Harvester with tracks

v ProDrive ground drive system — This lets you switch between two infinitely var-
iable speed ranges with the push of a button. Using the CommandARM™ armrest console,
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you can set the first range for typical harvesting speeds and the second for transport. This
reduces your combine’s engine rpms during transport while still maintaining a productive
ground speed, improving fuel economy. An electrohydraulic differential lock with a four-
pinion differential delivers greater traction in muddy conditions.
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In-cab adjustments with CommandARM console

Two-speed, four-wheel drive (4WD) is perfect for demanding conditions — This lets
you switch between torque ranges. In slow-speed mode, the high-torque rear assist is ideal
for tough conditions. Use high-speed mode for low-torque performance and faster ground
speeds.

— New cab: The S7 series is receiving a cab update to bring its technology and crea-
ture comforts in line with Deere’s X series of combines. The cab has an integrated G5 Plus
display, with a wider screen than the previous generation. A new primary display on the
corner post has higher resolution to provide optimal viewing to all the new technology and
automation updates. The 2025 combines also have an integrated StarFire 7500 receiver
with SF RTK capability. New lighting on the front of the cab has been added to help oper-
ators in low-light conditions. The seat swivels to allow operators a better look at their sur-
roundings. Heated ventilation is now available at the feet of the operator. The cab radio
has Apple CarPlay and Android Auto features for connecting mobile devices.

Text 11. John Deere’s New T6 800 Walker Combine

Source: https://www.agriculture.com/john-deere-s-new-t6-800-walker-combine-8657594

The new T6 800 has a larger grain bin and faster unload rate, capable of unloading 10
tons of grain in just 90 seconds. John Deere’s new T6 800 walker combine includes features
from its X9 and S7 Series of combines, and new integrated precision ag technology.

“The T6 800 combine provides farmers a significant step forward in harvesting
technology,” says Bergen Nelson, go-to-market manager for harvesters at John Deere.
“With these combines, farmers will have the tools they need to enhance productivity and
efficiency in the field.”

— Specifications: The T6 800 walker combine runs on John Deere’s 9-liter Power-
Tech PSS engine, rated for 392 hp. It features a power boost at the rated speed, for an ad-
ditional 34 hp. It has a 211-gallon fuel capacity.
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— Harvesting features: The feeder house on the T6 800 has the same width as the
rest of the crop channel to eliminate flow restrictions throughout the whole combine. The
combine has a 300-bushel grain tank — 23% larger compared to previous models.

The spout is adjustable to add control while unloading grain. It also features a 20%
faster unloading rate compared to previous models, reaching peak performance at 150 li-
ters per second, capable of unloading 10 tons of grain in 90 seconds. The included Hill-
Master leveling technology can compensate for inclines up to 22% for consistent perfor-
mance while on slopes.

— Precision technology: The T6 800 walker combine comes standard with a suite of
John Deere’s precision ag technology, including a StarFire 7500 receiver, a 12.8-inch G5
Plus CommandCenter display, and JDLink modem. In addition to the main display, a new
corner post display can be customized with different functions and operating information.

Operators can equip an optional G5 Plus extended monitor to control more functions
at the same time, like viewing vehicle control functions on one display, and applications
such as AutoPath, Machine Sync, or Grain Sensing on the other.

— Optional automation: Farmers can equip the combine with additional precision
features to increase ease of use while operating.

“The technology added to this combine gives the farmer the power to execute,
monitor, and analyze every stage of their harvesting operation,” Nelson says. “In addition,
the technology solutions pave the way for the new automation features and functionality.”

Ground speed automation can continuously evaluate inputs and maintain a con-
sistent feed rate by automatically adjusting the combine’s speed based on the operator’s
defined parameters. This takes into account grain loss, engine power, rotor pressure, and
more. Terrain settings automation enables stable cleaning shoe performance in varying
terrain. This function automatically adjusts cleaning fan speed, and chaffer and sieve open-
ings based on the combine’s fore and aft pitch. This function is intended to help reduce
losses, and increase machine performance while operating in hilly terrain.

— Cab updates: The new cab on the T6 800 has more storage space and cupholders,
more heat for the operator’s feet, a redesigned seat, and higher visibility compared to pre-
vious models.

“The new cab with the improved creature comforts serve an important purpose,”
Nelson says. “The comfort and convenience updates help reduce distractions that can take
the operator’s attention away from the task at hand. This is a win for farmers, custom har-
vesters and their operators. Combined with the X9 and S7 Series combines, we now have a
combine for any harvesting need for farmers of all scales.”
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Text 12. Power Stream Header

Source: https://en.rostselmash.com/products/combine/#adapters,
https://en.rostselmash.com/products/adapters/zhatka-power-stream/
Power Stream ensures higher performance due to reduction of loss and optimal crop
feed. Practice has proved that the use of this header with the original cutterbar (driven by a
planetary gearbox) minimizes shattering losses and ensures consistent uniform feed in any
harvesting conditions. A hydraulic reel drive with a synchrodrive function automatically
adjusts the reel speed to match the ground speed.

The key features are:

1. Wide opportunities

— The hydraulic reel drive: It ensures continuously variable speed of rotation to
achieve optimal and uniform supply of crop material for improved performance. A simple
and reliable mechanism with minimal adjustments.

The hydraulic reel drive | Intake auger

— Intake auger: A large diameter auger prevents the tall crops from being wrapped.
Pins between the turns of the auger across the cutting width allow moving the mass even
when harvesting peas and very low barley (for headers with electrohydraulic following).
Pins have a groove for safe work when stones get in the header.
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— Cutterbar: It operates smoothly, accurately, and without wear. High cutting
speed and increased knife strokes improve the cutting quality and, as a result, the harvest-
ing efficiency, especially in unfavourable conditions. Knives are bolted, which significant-
ly reduces the replacement time. For cleaning of laid crops on uneven soils, crop lifters are
used, which pre-lift stalks off the ground to reduce losses.
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Cutterbar Speed synchronization system

— Speed synchronization system: The system of synchronisation of the reel rota-
tion speed and a combine speed makes the operator work easier and lowers the require-
ments for his/her qualifications. This results in improved harvesting efficiency and de-
creased losses. The joints of beams of the reel and tines are protected from wrapping of
long-stalk plants.

2. Important details

— The electrohydraulic terrain following system: This system (included as stand-
ard) improves the harvesting performance due to a higher harvesting speed and reduces
header losses. Three modes of operation, automatic transition of the adapter into the
transport position, and programmable settings of terrain following simplify the harvesting
process (electronics will take care of the challenging terrain).

e —

— Single-point hydraulic coupler: Designed separately with an electric connector
to improve reliability of the header operation. Makes the connection of hydraulic system
several times faster.

— Stone trap bar: An optional bar fitted behind the header cutter stops up to 90% of
stones.
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Single-point hydraulic coupler Stone trap bar

Text 13. Float Stream Close-cutting Header

Source: https://en.rostselmash.com/products/adapters/zhatka-float-stream/

The universal Float Stream close-cutting headers enable mowing of different tyoes
of cereals, grain legume crops and flax. The minimum distance from the surface of the
field to the harvester’s cutting elements enable to particularly effectively remove lodged
plants, as well as soybeans or chickpeas with a low position of the first pods.

The "floating knife" of the header mows at 30 mm height and adapts to the relief of
any complexity in the longitudinal and transverse directions.

The key features are:

1. Great capabilities

— Operation on various reliefs: In the flexible (floating) knife mode, the cutter bar
mounted on spring-loaded levers can copy the field relief with an accuracy of 100 mm, re-
peating all its bumps and thus minimizing losses.




— Versatility: The requirements for harvesting grain crops differ from those for
grain legumes because of their biological differences. Two operation modes, Floating and
Rigid, allow the header to adapt to various harvesting conditions and crop peculiarities.

2. Effective operation

— Easy operation: Hydraulic cylinders for remote switching the operation mode
from "floating" to "rigid" and vice versa are installed on the sides of the header. The work
of hydraulic cylinders is controlled from the operator's cab, which makes the operation
easier and reduces the time required to switch from one mode to another.

— Quality contour following: Flexible cutter bar allows copying the soil relief in
both longitudinal and transverse directions in the range of 10 cm, which reduces the loss of
low-lying beans.

up to 100 mm
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— High quality of cutting: The Schumacher cutter bar with a frequency of 1,120
double strokes per minute ensures a constant cutting height at maximum operating speeds
of combine harvesters.
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3. Perfection of mechanisms
— Durability: Plastic fingers installed on the reel rakes reduce the chance of the cut-
ter bar breakdown during the header operation in the floating knife mode.

— Cutting bar drive: The drive of the cutting bar is formed by a belt loop with a
swinging drive shaft. This simple and reliable construction reduces the load on the blade
drive gearbox and increases the service life of the belt and gearbox.

\"

Cutting bar drive Stone deflectors

— Damage protection: The distinct shape of the stone deflectors facilitates the
movement of the mowing and improves relief contour following, thus preventing clogging
and damage to the cutter bar segments and the following bottom.
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Text 14. Corn Stream Header

Source: https://en.rostselmash.com/products/adapters/zhatki-corn-stream/

Corn stream is a series of new-generation corn headers for high-performance har-
vesters. Any header of this series is notable for a number of technical solutions that allow
it to be used for harvesting various types of corn regardless of soil fertility.

The header's performance was almost doubled due to gearboxes with integrated rolls
that do not require any additional adjustments. The header can be equipped with cut quick-
release rollers featuring eight cutting edges or pull rollers having eight additional working
ribs depending on harvesting conditions.
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The key features are:

1. Effective operation

— High performance: The feeding auger with an increased diameter of 460 mm and
a turn step of 585 mm ensures high performance. These parameters allow to feed huge
masses easily to the feeder house of the harvester.

— Process stability: The total length of the rollers is 690 mm, their active part is 500
mm, and the diameter is 115 mm. These parameters improve the header performance and
ensure the stability of the technical process, even when working in weedy crops.

———

— Reduced maintenance effort: Having no front supports on the pulling rollers vir-
tually eliminates the weeds winding (no downtime for cleaning) and reduces maintenance
time (no need for bearing lubrication).

If the knives are damaged during operation, you do not need to remove the chopper.
All you need is to lower the bolt, take out the sleeve and replace the cutting element.
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2. Perfection of mechanisms

— High-end chopper: The CORN
STREAM features a reinforced chopper fea-
turing an increased knife speed and a labyrinth
seal of the gearbox bearing. The cutting ele-
ments have a tungsten carbide surfacing,
which considerably increases the wear re-
sistance of the blades.

— Loss reduction: Additional side
shields and active dividers (option) reduce
losses when harvesting tall-growing corn.

— Reliable protection: The reliable protection of -
the powered elements under extreme conditions and se-
vere overloads is ensured by safety devices installed on
the driveshafts, auger drive, and each gearbox of the
snapping unit.

3. Great capabilities

— Operation with low-growing crops: The head-
er approach angle (tilt) of 18 degrees, together with the
chopper in the center of the pull rollers, allows you to
harvest the cobs at a height of 30 cm with the simultane-
ous chopping of the stalks. It allows you to use the
adapter in fields with lodged and low-growing corn.
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— Operation on soils with different fertility: De-
pending on harvesting conditions, the header can be
equipped with quick-release “cut/pull" or “pull" rollers.
This allows harvesting tall, wet, and weed-infested corn
with virtually no reduction in operating speed.

— Versatility: The original side gearbox with inter-
changeable gears allows adjusting the speed of the snap-
ping units depending on the soil fertility, which extends
the operational versatility.

Text 15. Pick-up Platform Swa Pick

Source: https://en.rostselmash.com/products/adapters/platforma-podborshchik-swa-pick/

The Swa Pick pick-up platform with operating widths of 3 and 4 meters is used for
swathing cereals, pulses, groats, and rice. It is aggregated with all combine models. Clean
mowed crop pick-up, high output, and effective damage protection systems guarantee high
operational stability. Robust design and ease of maintenance ensure a long service life.
Modifications with plastic fingers are available on request.

The key features are:

1. Great capabilities 5

— Versatility: Depending on the combine
harvester modification, you can choose one of the
baler drive types: by V-belt drive from the harvester
driveshaft or by a hydraulic motor.

2. Effective operation

— Steel fingers: The special pendulum
mounting system of the baler counter drive pro-
tects the mechanisms from overloading.

— Plastic fingers: Plastic fingers allow clean
pick-up in fields contaminated with stones or small
woody debris. For example, during the treatment y
of the field perimeter near the plantings, the plastic & /&2
fingers bend back and simply do not pick up foreign objects.
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Steel fingers Plastic fingers

— Relief contour following: Suspension of the conveyor to the platform by an artic-
ulated hinge provides relief contour following in longitudinal and transverse directions.
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— Quality harvesting: More than 200 conveyor fingers ensure quality harvesting
with virtually no losses.

3. Perfection of mechanisms

— Loss reduction: The use of a single wide belt on the baler reduces the loss of
grain from shattering during swath pick-up.

This is especially relevant in the case of drying out or periodic wetting of swaths
due to unstable weather conditions in the region.

— Anti-overstress system: The special pendulum mounting system of the baler
counter drive protects the mechanisms from overloading.
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— Optimal combination of mechanisms: The pick-up includes a rubberized canvas
conveyor, a mechanically controlled normalizer, and a field contour following system. The
simultaneous operation of all these elements ensures a high-quality technological process
of harvesting various crops.

Text 16. Uni Carts

Source: https://en.rostselmash.com/products/adapters/telezhka-transportnaya-
odnoosnaya-uni-cart-3000/
Multifunctional carts, in particular, the Uni Cart 3000 single axle cart is used to
transport headers and other attachments with an operating width of 5 to 12 m, as well as
seed drills, on public roads, farms, and fields.

The key features are:

1. Great capabilities

— Multifunctionality: In addition to its original purpose of transporting cutter bars,
the carts can be used at the parking lot as auxiliary equipment for unloading, loading, at-
taching cutter bars, or attachments to the harvester or power unit.

— Suitable for transportation of both headers and seed drills: You can use the
carts for transportation of not only headers and attachments but also seed drills of various
modifications.

2. Effective operation

— Easy operation: The front rotary hitch tongue on UNI CART 2700 and 4000 is
spring-loaded, which eliminates the need to use a jack to adjust the height when aggregat-
ing with harvester tow bar; only one worker is needed.
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— Transportation versatility: The wide center distance between the support wheels
removes a significant load from the tow bar, thus allowing UNI CART 2700 and 4000 to
be transported with a tractive vehicle of a low load on the tow unit.

— Safe operation: When driving on public roads, carts duplicate the light signals of
the vehicle electrical equipment. This ensures convenient and safe operation.

— Inertia brakes (optional): Inertia braking system significantly improves the cart
operation with a load in emergency situations, which reduces the risk of accidents.

— Additional spare wheel (optional): In case of a puncture or tire breakage, the
spare tire will ensure that you will reach your destination.
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3. Perfection of mechanisms
— Two-axle frame: UNI CART 2700 transport cart features a two-axle frame that
allows to transport equipment weighing up to 4.000 kg.

Text 17. Tips to Prepare Your Combine for Winter

Source: https://www.agriculture.com/machinery/harvesting/3-tips-
to-prepare-your-combine-for-winter

Before you put your combine in storage for the year, take a look at some of these
tips from experts about how to prepare it for the winter months. With the harvest season
behind us, it's never too early to start thinking about next year. Before you put your com-
bine in storage — and out of mind — for the year, take a look at some of these tips from ex-
perts about how to prepare it for the winter months.

1. Start it up: Start up your combine and let it run while you do a walkaround in-
spection, says James Franceschetti, product marketing manager at CNH Industrial. He rec-
ommends looking, listening, and smelling for anything that may be off with your machine.

"Letting it run for a little bit will let you simulate what it was like during harvest,"
says Franceschetti. "As it's running, use an infrared thermometer, and see if any bearings
are hotter than they should be."

Once it's in storage, check the operator's manual to see how often you should run
your machine.

According to Tyler Rumbold, product manager at John Deere, Deere's operating
manual recommends turning your machine on every 60 to 90 days. He says to let the en-
gine warm up, and cycle the air conditioning. When you've finished the cycle, he says to
disconnect the battery while it's sitting idle for a long period of time.

2. Clean your machine: Some of the most common damages found when pulling a
combine out of storage are caused by mice and rats that like to burrow and sleep in the
machine's wiring and harnesses.

"The best way to prevent that is to: clean your machine, clean your machine, clean
your machine," says Rumbold. "And just when you think it's clean enough, probably clean
it again."”

Rumbold says he encounters damage when augers aren't 100% cleaned out. Check-
ing that your machine's augers are clear of grain and dust eliminates a source of food for
rodents over the winter.

After a dry harvest season, it's important to use an air compressor to clear out any of
the dry material which can pose a serious fire hazard to your combine.

"Check for any scratches or dents, and apply some touch up paint," says Franceschet-
ti. "You certainly don't wanna leave anything bare because it could rust over the season."

3. Don't put off maintenance: Take a look at the operator's manual and do your
recommended service interval. This means changing oil, cleaning radiators, draining or
changing coolant, changing hydraulic oil, changing filters, and topping off fluids on your
machine, according to Rumbold.

"Setting yourself up for success when you've pulled that machine out of the shed in
the next fall or next summer is pivotal prior to going into winter storage," says Rumbold.

If you need further assistance with repairs, parts replacement, or maintenance, both re-
commend getting an appointment scheduled with your local dealer sooner rather than later.

"You don't want to wait until you pull the combine outta storage," says Franceschet-
ti. "You might find out your dealership's service bay is filled up, and you might not be able
to get it in there for an inspection.”
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2.1.2. Hay and Forage Equipment
Text 1. Forage Harvesters

Sources: https://www.ammachinery.nl/what-is-a-forage-harvester,
https://www.ammachinery.nl/the-benefits-of-forage-harvesters
A forage harvester, also known as a silage harvester or chopper, serves a crucial role
in agriculture by efficiently harvesting and processing forage crops. Designed to cut, chop,
and collect crops such as corn and grass, forage harvesters play a pivotal role in producing
silage — an essential feed for livestock.

At the heart of the forage harvester's purpose lies the production of silage, a nutri-
tionally rich feed that holds immense significance in livestock farming. Silage serves as a
staple diet for cattle and other ruminants, providing essential nutrients year-round. The
forage harvester's meticulous processing of crops contributes to the creation of silage that
is not only abundant but also preserves the nutritional integrity of the forage, ensuring the
well-being and health of the livestock.

One notable aspect of forage harvesters is their versatility in handling a wide range
of crops. While their primary focus is on traditional forage crops like corn, these machines
are adept at efficiently processing various grasses and other green fodder. This adaptability
makes forage harvesters indispensable across diverse agricultural environments, catering
to the unique demands of different crops and farming conditions.

Distinguishing between a general harvester and a forage harvester is crucial. While a
harvester typically refers to a machine that gathers and processes crops, a forage harvester
specifically focuses on cutting and processing forage crops like grass and corn. The speci-
ficity of forage harvesters makes them indispensable for farmers dealing with silage pro-
duction.

Forage harvesters offer a myriad of advantages in modern agriculture. Their preci-
sion cutting mechanisms ensure optimal crop length for silage, contributing to the overall
nutritional quality. These machines not only boost efficiency and productivity but also
play a vital role in sustainable farming practices, positively impacting crop yield. The key
benefits are:

1. Forage Harvesters are Super-Efficient: Forage harvesters excel in efficiency,
swiftly and effectively processing crops such as maize/corn, grass, and various other crops
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crucial for livestock feed and silage production. Unlike traditional harvesting methods,
which can be time-consuming and labor-intensive, forage harvesters streamline the pro-
cess, allowing farmers to accomplish more in less time. By leveraging advanced technolo-
gies and precision engineering, these machines empower farmers to achieve unprecedent-
ed levels of productivity in significantly reduced timeframes. This efficiency not only en-
hances operational effectiveness but also enables farmers to optimize resource allocation
and ultimately increase their overall output and profitability.

2. Forage Harvester are responsible for High-Quality Feed Production: Forage har-
vesters incorporate advanced technology packages to optimize silage quality and efficien-
cy. These packages include innovative components such as insulated inoculant tanks that
meter inoculants based on tonnage or moisture levels. Additionally, NIR moisture sensors
provide highly accurate moisture measurements, while automatic chop length adjustment
ensures optimal cut lengths based on moisture content. Integration with industry-leading
GPS systems enables precise yield mapping and steering, further enhancing the quality
and efficiency of feed production.

3. Forage Harvesters are versatile in Crop Handling: Forage harvesters are incredi-
bly versatile machines that can handle a wide range of crops, whether they're standing tall
or lying flat in the field. Whether it's maize/corn, grass, or other type of crops, these ma-
chines are adept at efficiently harvesting and processing the crop. They can easily adapt to
different field conditions and crop types, making them invaluable tools for farmers work-
ing with diverse agricultural landscapes.

4, Forage Harvesters Enhance Nutrient Preservation: Compared to traditional har-
vesting methods, which may result in nutrient loss due to prolonged exposure to air and
weather conditions, forage harvesters excel in preserving the nutritional content of the for-
age. By quickly chopping the crop and ensiling it promptly, these machines help lock in
essential nutrients, ensuring that the feed maintains its quality over time.

The superior quality of feed produced by forage harvesters translates into improved
animal health and performance. Cattle fed with high-quality forage experience better di-
gestion, nutrient absorption, and overall well-being, leading to higher milk yields and en-
hanced profitability for dairy farmers.

While a forage harvester focuses on forage crops, a general crop harvester is a
broader term encompassing machines designed to harvest a wide range of crops. The func-
tioning of a crop harvester involves cutting, gathering, and processing crops for various
purposes, depending on the crop type. These machines have different configurations to suit
the specific requirements of different crops.

In addition, forage harvesters are well-equipped to cut grass effectively. Their spe-
cialized cutting attachments and configurations allow them to handle various types of
crops, including grass. This versatility makes forage harvesters invaluable tools for farm-
ers dealing with diverse forage crops in their fields.

When it comes to processing grass, forage harvesters showcase their versatility.
These machines are equipped with cutting mechanisms designed to efficiently handle
grass crops. The intricate workings of a forage harvester ensure that grass is cut with pre-
cision, catering to the specific needs of livestock feed and silage production.

To sum up, it should be noted that forage harvesters emerge as specialized and in-
dispensable tools in the realm of agriculture. Whether cutting grass or harvesting other
forage materials, these machines contribute significantly to the agricultural landscape, en-
suring a sustainable and productive future for farmers worldwide.
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Text 2. DON 680M

Source: https://en.rostselmash.com/products/models-kmk/don-680m/

DON 680M forage harvester is the best option for medium to small livestock farms
with a herd of up to 500 heads, or for large livestock farms using the machines of this class
for daily feeds.

The key features are:

1. High performance

— Engine: DON 680M is equipped with a turbocharged 8-cylinder engine with an
integrated heat exchanger. V8 compact arrangement allows for transverse engine mount-
ing. It is an optimum configuration in terms of power transmission to the combine tools.
Power is taken directly off the engine crankshaft, which significantly simplifies the power
transmission. The applied solutions made it possible to reduce fuel consumption to 430 g
per ton of silage. The fuel tank capacity is sufficient for 11 hours of operation.

— Process path: Flat flow path of forage. The crop material goes through the pro-
cess path with increase in linear speed from the feeder to the kernel processor. Each sub-
sequent acceleration is almost twice as high as the previous one. This ensures the stability
of technological process with any crop.

49 m/s
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— Unloading accelerator: The accelerator in the combine unloading system makes
it possible to unload the chopped material at a high speed, allowing to compact the silage
when loading a vehicle, so it is loaded to the maximum capacity.
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Unloading accelerator Kernel processor

— Kernel processor: The standard configuration includes a kernel processor, which
is necessary for a high-quality corn silage.

— Cutterhead (chopping rotor): DON 680M forage combine cutterhead is
equipped with V-arranged knives. As one of the knives is always engaged with the shear
bar, the process of forage material chopping is continuous. For the farms working mostly
with grass, heavy-duty knives are provided.

Cutterhead (chopping rotor) Metal detector

— Metal detector: When ferromagnetic sensors trip, material feeding into the chop-
per stops instantly. A foreign object can be removed by reversing.

2. Comfort

— Cab: DON 680M is equipped with Comfort Cab. The standard cab configuration
features an air conditioner, a heater, a refrigerator, and an audio system. When in the seat,
the operator has a perfect all-around view.

The steering column and the operator seat can be easily adjusted to any operator's
anatomy. The main controls of the machine are located on the control panel to the right of
the seat. A joystick with control keys provides simplicity of operation. Actual process pa-
rameters are displayed on the information system monitor.

— Information panel: An information panel with an automatic harvest monitoring
system.
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3. Important details

— Spout cap extension: The spout flap extension allows unloading into low-sided
vehicle containers and in windy weather, with minimum loss.

— Preservative application system: Keeping too much moisture out of ensiled ma-
terial, applying preservatives as early as possible, and distributing them throughout the
material are key to high quality silage. The advanced preservative applicator mounted on
DON 680M forage harvester solves these three problems simultaneously. The system
helps spray a bacterial concentrate mist via a pneumatic nozzle without additional water.
With a 5 | reservoir, the system can run non-stop for 10 hours.

— Unloading height: The spout height allows unloading the grain into vehicles with
the sides up to 4.5 m.

Text 3. RSM F 2000

Source: https://en.rostselmash.com/products/models-kmk/seriya-f-2000/
RSM F 2000 is the most advanced family of Rostselmash forage harvesters. The
new chopper provides a high (up to 85%) consistency of length of cut for better feed in-
take, and the shortest path in the class allows reaching the performance of 200 t/h.
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The key features are:

1. High quality of forage

— Feederhouse: An increased feed rolls diameter provides a higher throughput of the
combine, providing an even material flow to the chopper. Four springs with a compacting
force of 3500 kg ensure a high density of material flow and even cut. The hydraulic roll
damper absorbs impact loads, improves the performance of stone detector, prevents damage
to the rolls and feederhouse frame, and provides additional pressing of crop material.

Feederhouse Cutter head

— Cutter head: Thanks to a new cutting drum with four rows of knives arranged in
a chevron pattern, crop material alignment and clean cut are ensured. Such design prevents
any displacement of the knives, protecting the cutting drum from damage, and reduces the
knife replacement costs. Automatic adjustment of the drum floor prevents the crop materi-
al from recutting and allows obtaining the length of cut uniformity >85%. New sharpening
device increases the knife sharpening speed twice — the highest cutting quality with no
time lost.

— Kernel processor: Two rolls 190 mm in diameter with saw-like teeth and a 20%
difference in rotational speed ensure 99.9% grain cracking. For a more aggressive crack-
ing, kits are available to order that can increase the difference between roll speeds to 30%
or 40%. The kernel processor is engaged by a hydraulic drive. The new slider design of the
kernel processor does not require uninstallation when switching to grass harvesting.
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2. High performance

— Path: Increased feed roller diameter to increase throughput capacity. The lowest
angle path possible ensures the minimum resistance to material flow. The accurately engi-
neered crop material accelerator helps to increase the linear velocity of material and con-
tributes to a 10% tighter filling of the combine body.

Path

— Engine: Engines up to 611 hp with a
torque reserve of 28% ensure stable operation,
even under high variable loads. Transverse engine
mounting provides direct power take-off for the
crop material drive accelerator and the cutterhead
from the engine crankshaft, providing maximum
energy efficiency. The new engine range is 8%
more cost-effective, the fuel consumption is 0.69
| per ton of crop material.

— Electronic assistants: Optionally, the
machines can be equipped with electronic assis-
tants: Synchronization of the header speed and
the machine ground speed.
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3. Versatility

— Adaptation to any conditions:

v' the wear plates installed on feed rolls allow changing the feed aggressiveness,
preventing the material from wrapping around the rolls;

v" with knives arranged in four rows, half of the knives can be removed to double
the range of cutting lengths;

v" special knives for corn (optional) increase the evenness of cut lengths for a bet-
ter forage compaction in the pit, ensuring its integrity. Reduced number of fine particles
also increases the forage intake by animals;

v" the recutter floor (optional) helps prevent any unchopped dry leaves, preventing
forage spoiling in the silo;

v" kernel processors with 190 mm (basic package) or 250 mm roll diameters (op-
tional) and a 20% (basic package), 30% or 40% (optional) difference in rpm allow choos-
ing the required configuration depending on the crop features and harvesting technologies.

— All harvesting technologies:

v" small grain silage — 2 versions of headers are available for small grain silage —
with a segmented knives cutterbar and a rotary cutterbar. Kernel processor with 190 mm
rolls cracks the grain perfectly, improving forage digestibility;

v’ grass — two pickup sizes, two versions of direct-cut headers, synchronization of
the pickup speed and the machine ground speed, grass knives (as standard) guarantee easy
grass harvest on fields of any yield;

v' corn — 3 sizes of corn headers are provided — a header can be selected to suit the
yield in your field and the optimal machine load. Corn knives (optional) increase the
evenness of cut lengths, improving the forage preservation and its intake by animals.
Thanks to wide selection of kernel processor configurations, it can be adapted to your
conditions and harvesting techniques;

v’ cornage — a special header that allows separating corn ears from stalks. Then the
ear is chopped, and the grain is crushed by the kernel processor. In such a manner cornage
is prepared — a high nutrient forage / feed additive.

Text 4. JAGUAR 900: Features

Source: https://www.claas.co.uk/products/forage-harvesters/jaguar900

Claas is regarded as the top-selling manufacturer of self-propelled forage harvesters
around the globe. With its unique overall concept for high throughput with low diesel con-
sumption, excellent operator assistance systems and a wide range of corncracker rollers
including patented SHREDLAGE technology, the JAGUAR 900-series forage harvester
will help you safely bring in your harvest.

In addition to providing excellent silage quality, high reliability and easy accessibil-
ity for optimal maintenance, the JAGUAR 900 series impresses with its cab designed for
maximum comfort and convenience and the user-friendly CEBIS control system.

The CEMOS intelligent operator assistance system and the CEBIS control system
assist your operators in running the JAGUAR as efficiently as possible throughout the
campaign. CEMOS sets up the machine automatically while the CEBIS touchscreen
makes control inputs easier. All JAGUAR models comply with the relevant emission
standards for their markets up to Stage V.

A pioneer yesterday, the market leader today: CLAAS has been making history with
its forage harvesters since the 1970s. From the legendary JAGUAR 60 SF to the JAGUAR
900-series, the machines' performance, efficiency and driving comfort have increased con-
tinuously. Today's foragers are more productive than ever.
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The secret of its success is in the fact that improvements are made where they have
the greatest impact. The JAGUAR allows you to keep operating costs down. Its strengths lie
in its economical fuel consumption, its many operator assistance systems, the outstanding
forage quality it produces and its high reliability. It all adds up to an investment that pays.

1. Key features

— Cab comfort:

v' DAB + radio.

v" Gooseneck microphone.

v USB-C charging socket.

v" Cup holder.

v" Compressed air hose for cleaning cab integrated in cab.

— Extended functionality:

v CEMOS AUTO CROP FLOW: overload protection which stops the crop feed au-
tomatically if the engine revs are too low.

v ACTISILER 37 tank refillable from large 375-litre tank.

v" 15 m compressed air cleaning hose with automatic retraction.

— Terminal with intuitive operation (CEMIS 1200): With CEMIS 1200 you have
an entirely new steering terminal in the cab of your JAGUAR. You can count on its sup-
port for precision GPS tracking.

— Guidance by GPS PILOT: The GPS PILOT uses satellite signals to steer the
JAGUAR reliably and with unbeatable precision along parallel tracks, curved contours at
the crop edge, or reference lines defined by the operator. It is possible for the operator to
make use of the full working width and to reduce overlaps to a significant degree. Unaf-
fected by light conditions, it works at night or in low visibility just as precisely as it does
in full daylight. You receive correction signals for whichever degree of accuracy you re-
quire. Existing GPS track lines in ISO XML format — produced by a swather during grass
harvesting or generated during maize sowing, for example — can be used with the GPS
steering system of the JAGUAR.
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v' The brilliant 12" display is easy to read by day or night.

v" All the relevant functions can be accessed quickly via the touchscreen.

v You can adapt the working areas in line with your requirements and configure
them freely.

Antenna and receiver are housed together in the roof unit. The SAT 900 GNSS re-
ceiver is provided with SATCOR 15 by Trimble RTX as standard.

v 5-year licence for use of SATCOR 15 by Trimble RTX.

v Pass-to-pass accuracy +/-15 cm.

v Pass-to-pass accuracy as high as 2 cm is available as an option.

— CEMOS AUTO CROP FLOW: The crop feed can be stopped automatically
when detection of a preset engine speed causes the feeder unit and front attachment to be
switched off. In this ways, it is possible to avoid downtime in critical harvesting conditions.
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— Front attachment drive: Drive power is tailored to the requirements of each front
attachment. All the front attachment drives are integrated in the main drive train. In this
way, the front attachment drive, feeder drive, chopping cylinder speed, accelerator and
corncracker are able to react equally to engine
speed variations. The advantage for you is that a
constant length of cut is always maintained.

1. Mechanical drive suitable for all front
attachments.

v For conventional use where there is no
requirement for automated speed adjustment in
constant harvesting conditions.

v’ Driven by the chopping cylinder shaft,
all-mechanical with constant speed.

v Engaged via a belt clutch to the quick-
release coupler.
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2. Split-power front attachment drive.

v’ Front attachment driven mechanically via the chopping cylinder shaft with addi-
tional hydrostatic support and maximum power transmission at constant revs.

v’ Suitable for direct mechanical drive of DIRECT DISC and maize pickers.

v Removing the right-hand drive belt enables the hydraulic front attachment drive
with variable speed adjustment for the PICK UP and ORBIS.

v’ Variable speed adjustment which can be automated enables an even crop flow for
top-quality chopped material.

3. Variable front attachment drive for ORBIS maize front attachments and PICK UP.

v" All-hydrostatic drive.

v Manual or automatic speed adjustment to the preset length of cut with low power
requirement.

Two independent variable front attachment drives.

v’ Suitable for PICK UP with two variable drives, which are independent of each
other, for intake auger and pick-up reel.

v’ Variable drive for intake auger via quick release coupler with speed adjusted au-
tomatically in accordance with the length of cut and driving speed.

v Hydraulic drive for pick-up reel with automatic speed adjustment in accordance
with the driving speed.

Text 5. JAGUAR 900: Assistants for Extremely
Precise Steering During Harvesting

Source: https://www.claas.co.uk/products/forage-harvesters/jaguar900

The CEMOS intelligent operator assistance system allows you to harvest more effi-
ciently — an improvement in the area/hour (ha/h) rate of up to 7% with a 12% fuel saving
is possible. In order to increase efficiency and reduce fuel consumption, the JAGUAR
maintains the engine speed set by the operator and adjusts the engine output and ground
speed in accordance with the volume harvested. When the volume harvested increases, the
ground speed is reduced. A reduction in the volume harvested results in the automatic re-
duction of the engine output. The advantages are:

v" A steady engine speed for a steady harvesting process.

v" Even crop flow for highly reliable operation.

v Lower fuel consumption as a result of operating in an efficient engine speed
range.

v’ Pleasant driving characteristics thanks to absence of sudden load changes.

v Operator's workload is reduced in demanding harvesting situations.

In addition, there are four assistants for extremely precise steering during harvesting.

— Dynamic steering for the JAGUAR: As the machine takes about five steering
wheel turns to go from lock to lock, many op-
erators prefer a reduced steering effort when
they have to turn at the end of the field. The
dynamic steering system makes it possible to
go from straight-ahead running to full lock in
only % of a steering wheel turn when travel-
ling below 10 km/h. The intensity of the dy-
namic steering response can be adjusted as re-
quired in CEBIS. This means that individual-
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ised settings can be programmed, with different responses possible on the basis of whether
the front attachment is in the working position or not.

— Seeing with CAM PILOT: The CAM PILOT assumes control of steering the
JAGUAR in combination with the PICK UP. The swath is detected as a three-dimensional
image by a twin-lens camera. Corresponding signals are transmitted to the steering mech-
anism in the event of deviations in the swath shape or direction. The steering axle then re-
sponds to these steering commands. This makes for reduced operator workload at speeds
up to 15 km/h.

— Sensor-based with AUTO PILOT: Even row-independent maize front attach-
ments usually follow maize in rows - a task in which they are assisted by the AUTO PI-
LOT. Two sensor arms each scan a row of maize. The signals they generate are translated
into corrective steering impulses. Twin-row sensing allows automatic steering in row
widths from 37.5 cm up to 80 cm.

—

— Guidance by GPS PILOT: The GPS PILOT uses satellite signals to steer the
JAGUAR reliably and with unbeatable precision along parallel tracks, curved contours at
the crop edge, or reference lines defined by the operator. It is possible for the operator to
make use of the full working width and to reduce overlaps to a significant degree. You
start the GPS PILOT via the multifunction lever. It actively controls the steering hydrau-
lics and guides you across the field precisely at all speeds, regardless of the light condi-
tions. It works at night or in low visibility just as precisely as it does in full daylight. You
receive correction signals for whichever degree of accuracy you require. Existing GPS
track lines in ISO XML format — produced by a swather during grass harvesting or gener-
ated during maize sowing, for example — can be used with the GPS steering system of the
JAGUAR.
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Text 6. JAGUAR 900: Operation, Silage Quality
and Fuel Consumption

Source: https://www.claas.co.uk/products/forage-harvesters/jaguar900

1. Operation: The JAGUAR can be operated without previous knowledge. This
means that even new operators can quickly handle the machine safely and reliably and
make use of its performance capacity.

— CEBIS: The touchscreen CEBIS gives you fast access to all the machine func-
tions. The most important adjustments can even be made directly by means of switches on
the armrest. Precise operation is ensured under all conditions, whether it's a question of a
bumpy ride across a field or an operator who is just getting used to the system. You can
adjust and operate the JAGUAR in four ways, as required.

— Cab: A cab that's a pleasure to work in. The clear and intuitive controls make for
easier harvesting, even on long working days. The choice of user-friendly entertainment
and communication systems makes work seem almost like a hobby.

Hands-free functionality, navigation, playing music — in combination with Apple
CarPlay / Android Auto, the sound and entertainment package makes work more enjoya-
ble. The subwoofer gives the sound the right depth and forceful bass delivery. CLAAS of-
fers preparation for installation of these items as an additional equipment option. It is then
simplicity itself for your CLAAS distributor to retrofit the cab with a radio with a 6-inch
touchscreen.

Everything you need for easy, high-quality communication and entertainment is
provided.
The DAB+ radio guarantees clear reception of national stations.
The gooseneck microphone ensures that you are heard loud and clear.
No need to plug your phone in to recharge thanks to the inductive charger.
Charging is also possible via the additional USB-C ports.
Large cupholders are on hand for your drinks.
Any sand or dust that gets into the cab can be cleaned out quickly with the inte-
grated compressed-air gun.
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2. Silage quality: Available in five var-
iants, V-MAX chopping cylinders are ideally
matched to your requirements. With 42 knives s
and a cutting frequency increased to 25,200 E&%
cuts per minute, the V-MAX 42 chopping cyl-
inder is able to deliver particularly high
throughput. Using the full engine output, it is
able to deliver short lengths of cut from 3.5 to
12.5 mm with precision Greater lengths can
be produced by using one third of the number ® : e
of knives. The V-MAX 42 is available as an optlon for the JAGUAR 990, 980 and 970

The V-MAX chopping cylinders extend your length-of-cut range. Harvesting up to a
length of cut of 30 mm is also possible with a corncracker. With the V-MAX 36 / 28 / 24,
you simply adjust the position of the knife carriers and halve the number of knives.
Through the symmetrical crop delivery, you benefit from high operating reliability and
achieve very uniform crop processing by the corncracker.

v" Extremely smooth, power-saving action: the curved shape of the knives makes for
an optimum crop flow.

v" High strength: chopping forces are taken up directly by the star-shaped cylinder
structure.

v Easy to fit: just two bolts per knife, no need for adjustment/readjustment.

v’ Symmetrical crop discharge: with half the full number of knives through reposi-
tioning of knife carriers; also enables use with corncracker up to lengths of cut of 30 mm.

— Water to prevent crop flow issues: If P
you are harvesting crops with a high sugar con- e ¥
tent, the programmed injection of water at specific i

[Ty

points in the crop flow path — such as the feeder
unit, guide plate, accelerator and upper discharge
chute — reduces the build-up of sticky material.

Whenever the crop flow ceases, at the head-
land, for example, or during forage trailer change-
overs, water can be injected automatically. The wa-
ter from the 375-litre tank moistens the sticky ma-
terial in the crop flow path. When the crop starts
flowing again, the harvested material cleans the
crop flow path. It is then possible for silage addi-
tive to be injected using the ACTISILER 37 tank.

3. Fuel consumption: The JAGUAR 970 is equipped with a MAN 6-cylinder in-
line engine with 790 hp and a displacement of 16.15 litres. The displacement of almost 3
litres per cylinder promises a stable power curve with sustained torque. This means that
you can make your way through the densest maize crop without any difficulty while bene-
fiting from fuel consumption per tonne of harvested crop that is impressively low for this
performance class.

v" Common rail, high-pressure injection technology (up to 2,500 bar).

v Torque is consistent over a wide engine speed range.

v" Low weight thanks to high power density.

v’ Very low fuel consumption.

v Emission standard Stage V.

v DYNAMIC COOLING variable fan drive.

— Sustainability: For the first time, the machine is supplied ex-factory filled with
HVO fuel (DIN EN 15940). Hydrotreated Vegetable Qil is a synthetic diesel fuel whose
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pollutant emissions are lower than those of fossil-based diesel as it is free of various pollu-
tants, such as aromatics and sulphur compounds.

Characteristics:

v" Fuel consumption is unchanged.

v" HVO and diesel are fully miscible.

v" Engine noise is reduced by smoother combustion.

v CO2 emissions are reduced.

Text 7. Hay Harvest Equipment: A Complete Guide

Source: https://www.agriteer.ag/equipment-to-harvest-hay/

Innovations in the field of hay farming are constant. Just the last few years have
seen some incredible ingenuity in haying equipment inventions: Vermeer debuted a zero-
turn radius baler, McHale created a bale wrapper that bales 120 bales an hour (that’s two
per minute!), Anderson Group put out a self-loading bale trailer, and Peerbuilt made a net-
wrap remover.

With all the new technology and options out there, what is right for your farm?
Whether you’re just getting started, or you’re ready to update your existing equipment,
we’ve got you covered. From mowers and balers to hay tractors, we’'re going to look at
each one and find out what kind will fit your farming style.

So what equipment is needed for hay farming?

— Cutting: You’ve grown your hay, and now it’s time to cut it down. What do you
use to cut hay? What hay cutting equipment is right for you and your farm?

v’ Swather/Windrower: A swather cuts down the hay and lays it in neat lines (or
windrows) for the baler to come along. You can get one of these hay cutting machines that
is self-propelled (meaning you drive it), or one that attaches to your tractor. Farmers opt
for swathers over mowers because swathers eliminate the need to rake the hay into rows
after it has been cut.

v Mower: Hay mowers are usually towed by tractors, and they come in three forms:

1. Sickle bar: lightweight, good for subcompact and compact tractors. A sickle bar
mower can mow in angled lines, making them the most versatile of your three mower op-
tions.

2. Disc: can easily handle thick hay at high speeds. A disc mower may require large
tractors to tow it, due to its size.

3. Drum: can handle thick hay and high speeds, and is the most durable of your
three mower options. A drum mower comes in shaft-driven and belt-driven options.

v" Rake: If you opt to go the mower route, you will also need a hay rake, as mowers
don’t collect the hay into conveniently-baled windrows like swathers do. The three most
common types of tractor rakes are:

1. Wheel: least expensive, easy to use, easy to repair.

2. Rotary: gentle on crops, can be used on wet crop.

3. Belt: lightweight, can be used on almost any type of tractor, can be converted to a
tedder.

— Tedding: Once you’ve cut your hay, and it’s lying there on the ground, you need
to make sure it’s dry before the next step. Of course, you can leave it lying in the field to
dry out, and sometimes that’s all it takes. For certain crops in certain climates, though, it’s
a good idea to use a hay tedder, which “stirs” up the hay on the ground and brings the not-
dry-yet crop to the top to expose it to the sun. There are two kinds of tedders:
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1. Heavy-duty: if you're doing a lot of tedding frequently, go ahead and opt for a
heavy-duty tedder.

2. Light-duty: if you have a small farm or ted infrequently, a light-duty tedder is
probably right for you.

Normally, tedders are towed behind tractors, so be sure your tractor can support
whichever tedder you choose. In some cases, a rake can be used as a tedder, eliminating
the need for an extra piece of equipment.

— Baling: Once your hay is cut and dry, it’s time to put it into bales. It helps to think
through your needs, which will help you figure out what baler is right for you.

v’ Square bales: these are the rectangular bales you see on hay bale rides and in
horse troughs. They are popular for feeding horses and other cattle, and they are not terri-
bly difficult for an able-bodied person to lift. They are easy to stack onto trailers/trucks,
easy to store, and easy to use for many purposes.

v Round bales: these are the giant round bales you see sitting in fields after harvest.
They can be stored in the field even in rainy weather; they are heavy (hundreds of pounds)
and need to be moved with a large tractor or other equipment; but they last a lot longer
than square bales and can feed a lot more cattle. More and more recently, round bales can
be made with a small hay baler, giving farmers options on sizes.

— Transporting: So, you have bales. Now what? How do you get the bales where
you need them to be? You have two options:

v" Bale accumulators: This is a piece of equipment that you can drag behind your
tractor or baler, that will do just what the name suggests — accumulate bales. Once it is
full, simply drive it to the barn, unload the bales, and start over.

v" Stack Wagons (or Bale Wagons): These are the manual labor version of bale ac-
cumulators; you pull a wagon behind a tractor or sturdy truck, and people load the bales
into it.

Text 8. John Deere Hay and Forage Harvesting Equipment

Sources: https://www.deere.com/en/hay-forage/harvesting/

— John Deere Self-Propelled Forage Harvesters: No one brings more experience
to the harvesting business than John Deere. Since 1837, they’ve been making innovative
solutions for farming. And they’ve used
those years of field experience to create
field equipment that works quickly, yet
gently.

Let’s consider the Self-Propelled
Forage Harvesters of 9000 Series. Their
main features are:

v Powerful John Deere JD18X en-
gine: This engine with 18L (1098-cu in.)
displacement delivers unmatched perfor-
mance and characteristics. The unique
engine characteristic and efficiency
brings the John Deere self-propelled forage harvesters (SPFH) into another performance
league in the 700- to 800-PS (690.4- to 789-hp) power class. With the JD18X engine
comes unique features and high comfort on the 9500, 9600, and 9700 SPFH models. It has
a long engine oil service interval (750 hours).
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v’ Efficient, powerful, and reliable HarvestMotion Plus concept: A state-of-the-art
engine with ideal performance characteristics and low specific fuel consumption perfectly
aligns and synchronizes with a superior crop flow. This is the John Deere HarvestMotion
Plus concept. The “Plus” stands for unique torque rise and more power at low engine rpm
— an experience of pure performance and efficiency without any compromise. Additional-
ly, there is no diesel exhaust fluid (DEF) required. The HarvestMotion Plus advantages are
13 percent less fluid consumption (diesel plus DEF), 48 kW (64.4 hp) of extra power at
low engine rpm to easily digest peak loads. In addition, reliable power delivered by mod-
ern robust engine technology ensures harvesting capacity.

v" High-capacity feeding supports high silage quality: John Deere rotary harvesting
units are built for reliable and powerful feeding of high-capacity forage harvesters. Two
fundamental designs are available to match all producer needs. The 600plus Series Head-
ers are the universal solution for different crops up to 4-m (13.1-ft) tall. The 700plus Se-
ries Headers are the perfect solution for high-yielding crops. The 6X9 Series Pickups with
the patented endless flight vortex auger design and optional dual header drive enable high-
capacity feeding of John Deere SPFH. Key advantages are the throughput boost in high-
yielding crops but also the easy handling of uneven windrows.

v" Improve silage quality with two kernel processing options

v' High forage quality with HarvestLab™ 3000 and AutoLoc™ system: The Har-
vestLab 3000 sensor mounts to the top of the discharge spout and takes accurate dry mat-
ter and ingredient readings (more than 4000 measurements per second) of the crop through
the sapphire glass lens as crop passes through the spout. This is the same technology for-
age labs use to measure dry matter. HarvestL.ab 3000 with John Deere Constituent Sensing
measures dry matter and constituents like sugar, starch, acid detergent fiber (ADF), neutral
detergent fiber (NDF), crude fiber, crude ash, crude protein, crude fat, Metabolic Energy
and ELOS depending on the crop. In addition, the HarvestLab 3000 sensor can also be
used as a stationary unit.

Autoloc, a feature exclusive to John Deere and unique to the market, brings added
value to the HarvestLab sensor and John Deere SPFH. AutoL.oc works in conjunction with the
HarvestLab 3000 sensor and IVLOC transmission to automatically adjust the length of cut
(LOC) based on crop moisture levels to improve bunk density and reduce long particles in dry
corn. Nutritionists, herdsmen, and SPFH operators will all benefit from this innovation.

v Dura Line™ wear parts: Due to increased machine usage (chopping more tons
per hour), standard high-quality steel parts need to be replaced more frequently. Since
2010, John Deere has been meeting the challenge and exceeding expectations with Dura
Line wear parts. Dura Line components are installed in high wear spots on the self-
propelled forage harvesters, mainly in the crop flow. The technology is normally used for
heavy-duty environments such as mining and machine tooling. It is the highest material
quality in the industry that is installed on an SPFH. The benefits of such parts are:

1. The coating is extremely wear-resistant with an extraordinarily smooth surface

due to the special heat treatment and a proprietary tungsten carbide composition.

2. Dura Line™ provides a permanent fast-chopping process with low crop friction
on the components while fuel consumption remains low.

3. Tests show that when chopping in the same crop conditions and chopping the
same tonnage, Dura Line parts last four times as long as, or longer than, standard parts.
Time and money associated with replacing parts are significantly reduced.

- Rotary Harvesting Heads: As John Deere has a complete line of row-

independent headers, there's a match for every operation. Count on a large-drum cutter-
head for high performance in dense, high-tonnage crops.
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— Self-Propelled Forage Harvester Pickups: Available in single- and double-
windrow widths, John Deere hay pickups feature a low-profile design to help you harvest
all the crop in the windrow. It is possible to choose between one of the proven 6x9 series
pickups or go with the new 46R pickup to increase speed while still maintaining a smooth
crop flow.
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— Flail Chopper: The 972 Flail Chopper has a cutting width of 1.8 m (6 ft) for good
productivity. It handles a variety of jobs: makes excellent grass silage, shreds and spreads
corn and cotton stalks, chops light brush, makes silage of beet tops and clips pastures.

The rotor design has two rows of knives that allow a uniform cut of the forage. The
rotor speed is 1366 rpm. The cutting width is 1.8 m (6 ft). The cutting height can be ad-
justed to obtain a minimum of 6.4 cm (2.5 in.) or a maximum of 18.4 cm (7.25 in.) with a
lever or an optional hydraulic cylinder. The mounting system of the knives allows them to
swing back when they hit stones or other obstacles and to automatically return to their
normal position without interrupting the chopping operation. The rotor has 42 heat-treated
knives. They are double edged so they can be reversed, increasing their longevity.

The discharge spout mechanism allows the operator to easily adjust the direction in
which the forage is thrown and, at the same time, adjust the speed at which the material is
being ejected. The spout mechanism is heat-treated, which ensures a longer life of its
components. The spout rotation is done through a lever, within reach of the operator from
the tractor. A steel wear sleeve (attachment) extends the life of the spout. The vertical and
horizontal extensions (attachments) evenly fill the larger or taller wagons.

Auger and cutterhead provides better delivery of material. The speed of the auger is
300 rpm, which provides better delivery of material into the cutterhead. The design of the
door allows easy access to the auger. There are three reinforced hinges to prevent breakage.
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The slip clutch is designed to protect the components of the drive system of the
chopper. Gauge wheels are very easy to change. A tractor hookup is fast and easy.

Text 9. The W200 Series Windrowers

Sources: https://www.agriculture.com/new-high-horsepower-w260m-windrower-from-
john-deere-8605334, https://www.deere.com/en/hay-forage/mowing/windrowers-
platforms/w260r-windrower/

John Deere is expanding its windrower series with the new W260M with higher
horsepower for cutting through dense crop. The W260M is launching with Deere’s new
mounted-merger option, enabling the windrower to combine up to 48 feet in a single wind-
row. This option will also be available on the W235M, W235R, and W260R.

The W260M has a maximum 260 hp, which combined with the new mounted-
merger option, is intended to boost productivity and efficiency for farmers, with less crop
damage. The transport speed is up to 24 mph.

“Dairy feed producers are looking for ways to improve profitability that doesn’t in-
crease labor hours,” says Kaylene Ballesteros, hay and forage go-to-market manager for
John Deere. The new W260M and mounted-merger solution set helps accomplish just that.
Our customers need to do more with less to combat rising costs within the industry. A so-
lution that offers time savings with less passes allows them more time and money to focus
on other areas of their operation.”

The W260M is also compatible with Deere’s telematics technology like AutoTrac
guidance, TouchSet windrow shape and conditioning adjustments, and John Deere Opera-
tions Center mowing documentation.

The key features are:

— Comfort and productivity with M- and R-spec cab features: The Self-
Propelled Windrowers come with a cab that offers a comfortable and quiet working envi-
ronment with plenty of visibility, storage, and features.

— Precise control of the machine with the CommandARM™ console: The
CommandARM console provides the operator with unmatched control of the windrower
and platform. Controls are designed and positioned to enhance ergonomics and are easy to
locate and use. Operators will appreciate the look and feel of the control console in the
windrowers, which are similar to the design used in John Deere tractors and combines.
Adjustment of the CommandARM console meets the needs of every operator. It adjusts at
an angle, fore/aft, and up and down for precise operator comfort. The CommandARM
console provides access to the most frequently used windrower controls. The controls vital
to the operation of the W200 Series Windrowers are conveniently located on the multi-
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function lever.

— Quickly see important information on the cornerpost display: The cornerpost
display features electronic instrumentation and blends well with the narrow, right-hand cab
post, providing excellent visibility to the header. The cornerpost display is divided into an
upper and lower region. The upper region provides traction unit information, and the lower
region provides platform-specific information.

— Control engine oil and temperatures with efficient cooling packages: The
W200 Series Windrowers are tested in tough conditions of over 37.8° C (100° F) to ensure
that the drives stay properly cooled for maximum life and reliability. The 94.6-1. (25-gal.)
oil reservoir supplies oil to the pumps.
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CommandARM console in the Oil cooler and air conditioner assembly
W200M Windrowers

Oil is cooled as it passes through the combination oil cooler and air conditioner
condenser assembly at the rear of the machine. Live monitoring of the hydraulic oil tem-
perature at the left and right drive motors and reservoir limit switch protects against over-
heating during drive motor stall or high-grade terrain conditions. The eight-blade cooling
fan incorporates a viscous drive system that provides precise control over fan speed during
operation. Optimization of the viscous fan speed leads
to significant reductions in parasitic losses in certain
operating conditions. The fan speed is controlled by
various factors such as engine coolant temperature, in-
take manifold air temperature, or hydraulic oil tempera-
ture. This level of control allows the fan to operate only §
at the required speed to keep the engine and cooling
package at optimal operating temperature and reduces
engine noise levels.

— Easily fuel the windrower from the ground:
The diesel fuel and diesel exhaust fluid (DEF) fill loca-
tions on the W200 Series Self-Propelled Windrowers
provide convenient filling from the ground level.

The DEF sight gauge keeps operators from over-
filling the tank, preventing spills and damage from
freezing and expansion in cold weather. A remote bat-
tery terminal, conveniently located on the left-hand
platform near the fluid fill, provides power for the 12-V
fuel pumps on refueling tanks.

Fuel and diesel exhaust
fluid tanks
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Text 10. Mower Conditioners

Sources: https://blog.machinefinder.com/33478/mower-conditioners-what-are-they-
how-are-they-operated, https://www.deere.com/en/hay-forage/mowing/mower-
conditioners/

Cutting hay isn’t always a quick and simple task, especially when you have a large
amount of it to tackle in a single workday. Luckily, John Deere has several mower condi-
tioners that customers can choose from to boost their efficiency and overall productivity.
With a mower conditioner from Deere, agricultural professionals can cover more acres in a
short amount of time. Deere’s latest mower conditioners are also lighter in weight and give
users the ability to customize their windrow. Maneuverability and durability are also guar-
anteed with a mower conditioner from John Deere.

— What is a Mower Conditioner Used For? Mower conditioners have become a
must-have for hay crop producers who value quality. This piece of equipment is designed
to crimp and crush newly cut hay with the goal of promoting faster, even drying.

Mowers typically come as one of three types: sickle bar, disc, or drum. Sickle bar
mowers use a reciprocating blade to cut grass and often have a reel to fold grass over the
knife. Disc mowers use several hubs across the cutting width, and each hub has a small ro-
tating disc with knives. Drum mowers come equipped with two or three large plates
known as drums; these ride over the ground while spinning.

Conditioners also come in three main types: rubber-roller, steel-roller, and flail.
Roller conditioners have two opposing rolls with a raised, interlocking pattern; these crimp
the crop between the rollers. Flail conditioners have an arrangement of steel Vs on their
main shaft, which beat the crop against the top of the mower conditioner.

— How to Set Up & Operate a Mower Conditioner: Once you purchase a mower
conditioner and you're ready to use it out in your field, there are a few steps you can take
to prepare for the task at hand.

1. Start by reading your Operator’s Manual to familiarize yourself with all of the
safety measures that need to be taken into consideration. It will also let you know how to
attach your mower conditioner according to the hitch system you are using.

2. Make sure the top of your drawbar is 13 to 20 inches above the ground surface.

3. Verify that the distance from the top of the drawbar to the tractor’s PTO shaft
centerline is 6 to 12 inches.

4. Measure the distance from the end of the tractor’s PTO shaft to the drawbar pin-
hole centerline. The distance should be 14 inches for 540 rpm or 16 inches for 1000 rpm.

5. Attach the PTO, secure the safety chain, attach the hydraulic hoses, and remove
the jack stand.

6. Return to the tractor cab to set the depth stop on the three-point control. After
these steps have been completed, you will only need to make minor adjustments in the fu-
ture, assuming the conditions remain consistent.
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7. Adjust the cutting height by adjusting the gauge shoes. Release the swing lock,
then swing the mower conditioner out into the operating position.

8. Verify that the lock cylinders are locked in place by moving the locking lever to
the horizontal position.

9. Remove the locking pins to raise or lower the gauge shoe on one side. Then, re-
place the locking pins to set the gauge shoe at the desired height.

10. Adjust the cutterbar tilt using the turnbuckle to angle the cutterbar up or down.

11. Adjust the float to keep the machine’s weight off of the cutterbar and on the
float springs. This will allow the mower conditioner to follow the contour of the field.

12. Adjust the windrow forming shields by loosening the two handles, adjusting the
shields, and re-tightening the handles.

13. Adjust the swath board by moving the adjustment handle forward to lower the
board, or backward to raise it.

14. Once you are out in the field, set the mower conditioner to operate off-center
from the tractor. This will allow it to cut the standing hay while the tractor moves over the
previously cut hay.

15. Review the Operator’s Manual before you store the mower conditioner after use.

The new John Deere C500 Mower Conditioner allows getting more done in a day.
The 16 ft. 4 in. (5 m) cutting width of the new C500 lets you cover up to 10% more acres
per hour compared to previous models.

]

The key features of C500 Center-Pivot Mower-Conditioners are:

— Maximize productivity with the C500 Center-Pivot Mower-Conditioner: The
C500 Center-Pivot Mower-Conditioner from John Deere offers you the widest cut in the
lineup. The 5-m (16.4-ft) wide platform is the center-pivot equivalent of the commercial-
grade 500R Windrower Platform. The C500 is built to withstand the needs of custom op-
erators and producers covering high acres in a season.

— Protect your crop with conditioner options to fit your needs: Achieving the
right conditioning action can significantly reduce dry down time. That means less time
needed to cure, maintaining optimum feed values, and preventing leaf loss in legumes.
Hay and forage producers have a wide variety of crops and conditions. That’s why John
Deere mower-conditioners offer four different conditioners.

— Reduced maintenance and proven cutterbar reliability with 5-year coverage:
John Deere's patented design cutterbar is made from individual, diagonal-cut modules,
making serviceability easy. Each module can be removed for service individually, leaving
the remaining cutterbar modules attached to the frame. Every mower conditioner includes
a 5-year warranty on cutterbar components.
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— Save time with quick-change knives: Having sharp knives on your machine is
critical to harvesting all your crop and leaving a clean-cut field. Changing dull or bent
knives is no longer a time-consuming job with the John Deere quick-change knife (QCK)
system. There are no worries about having an impact or air compressor to change out the
bolts. Simply insert the QCK tool into the disk and press down. The knives can be
swapped out in seconds.

Reduce time to change knives by more than 50 percent over the bolted system com-
pared to standard bolted knives of previous models.

— Quickly prepare the mower-conditioner for transport: An advantage John
Deere has over most competitors is that the mower-conditioners transport directly behind
the tractor at nearly the same width as its cut. Operators can transition from road to field
configuration and back again quickly and easily.

Text 11. Self-propelled Mower KSU 2

Source: https://en.rostselmash.com/products/models-shk3055/ksu-2/
New-generation versatile self-propelled mower can be used to fulfil several tasks
simultaneously. It can do a quick job of cutting and swathing spiked cereals, grain legumes
and cereal crops, cutting and conditioning forage grass. Being powerful, manoeuvrable
and multifunction machine, it is ideal for the farms that widely use the windrowing meth-
od and grow livestock.
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The key features are:

1. High Performance

— High-power and fuel-efficient engine: The self-propelled mower is equipped
with a 6.7 litre 264 h.p. CUMMINS diesel engine (194 kW @ 2,200 rpm). The engine
electronics fully monitors its operation and feeds the exact amount of fuel required under
the current load. This ensures the minimal fuel consumption.

Diesel engine Versatile 3-point hitch

— Simplified hitch: With this versatile 3-point hitch, attaching headers to the self-
propelled chassis has become even easier and faster like never before. But as before, the
mower forward tilt angle can still be adjusted from the operator's station. When changing
table position or replacing an attachment, the attachment now can be balanced remotely,
from the operator's station.

— Axles and Tires: The front axle is an ex-
tendable drive axle; wheel tread width adjustment
range is 2,700 mm to 3,356 mm. Front axle
wheels are 23.1-26. The rear axle is a steering
one, wheel tread width adjustment range is 2,820
mm to 3,820 mm. Rear axle wheels are 13.6-20.

2. Comfortable in Use

— Comfort Cab II with Adviser IV in-
formation system: The versatile self-propelled
mower is equipped with the Comfort Cab II. The
air conditioning and heating system is included in
the basic package. You will enjoy the comfort
that will really allow you to work efficiently, with
less strain and fatigue all throughout the shift.

The Adviser IV voice information system continuously monitors operation of the
mower components making it possible to control process stability and prevent damage to
components, and the multi-function joystick adds to the ease of operation.

— Adpviser IV System: The new Adviser IV onboard computer system is installed on
the mower. The system interface is completely upgraded. New features available in the
system are radio, reading data from flash drives. Video from the rear-view camera is also
displayed in the system monitor.
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Adviser 1V onboard computer system Pneumatic system

— Special Standard Equipment: A pneumatic system is added to the basic package
of machines to enhance their self-containment. It consists of a 100L receiver and a com-
pressor which automatically maintains pressure at 4 to 8 bars, convenient pneumatic tools
and a quick-release coupling for ease of mower maintenance. With the engine stopped the
system holds enough air to operate for 5 minutes, you will have enough time to carry out
routine maintenance.

3. Attention to Details

— DF Universal Hydraulic Connectors: Universal hydraulic connectors signifi-
cantly save time when connecting DF 1050 / 1250 / 1400 attachments, they make opera-
tion convenient and prevent ingress of dirt.

Universal hydraulic connectors Rear-view camera
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— Rear-view camera: The camera improves vision when travelling in reverse direc-
tion and can be used to monitor cutting quality behind the mower.

Text 12. Maize Header 450/600/750

Source: https://en.rostselmash.com/products/adapters-kmk/zhatka-maize-header/
The header is designed to mow and deliver the cut material to the feeder of corn or
other hard stalk crops. The headers are attached to RSM F 1300, RSM F 2450, RSM F
2550, and RSM F 2650 forage harvesters.
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The key features are:

1. Wide opportunities

— Efficiency: The use of rotary knives with high rotor rpm allows clean and fast cut-
ting, including thin-stemmed and thick-stemmed crops. Both in high and in low yield con-
ditions.

— Minimum cutting height: Thanks to the precise design, the minimum cutting
height of the header is 60 mm, allowing to harvest with minimum loss of vegetative crop.
Useful, for example, for sorghum and some other crops.

2. Comfort operation

— Easy to operate: "Maize Headers" are operated from the operator’s seat when
hitching up to F 2000 series harvesters. Or by switching gears in the gear case, depending
on the cutting length when hitching up to a F 1000 series harvester.

: A Header selection/adjustments

| Header Maize Header

Eolary header MH

[ Height sensors installed

Header width:

Effective width 7.50 m

e Step of adjustment 05m

A
“'o.
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— Height adjustment: Two ways of adjusting the header cutting height when hitch-
ing up to F 2000 series harvesters: by height or by pressure. This is controlled by height
Sensors.

— Transport width: In transport position, the header is folded up to 3 m in width.
So, the harvester may drive on public roads with an adapter mounted.

3. Perfection in detail

— Each side has its own clutch:

In case of peak loads on cutting rotors, the protective clutches mounted for the left
and right sides of headers are activated. The clutches prevent the rotors gearboxes from
possible failures.
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— Scrappers: The headers are equipped with two types of scrappers. Some scrap-
pers prevent accumulation of leaves and stalks along the path of cut plants into the feeder,
and some help clean the divider blocks and break up the stalks.

— Operation in case of varied plant height: Telescopic guides allow the headers to
handle high stalk crops. After the cutting, the plants are supported by the guides as they
slide towards the feederhouse.
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Text 13. Adapters to Forage-harvesting
Combines: Grass Header 500/600

Source: https://en.rostselmash.com/products/adapters-kmk/zhatka-grass-header-600/
High performance rotary header "Grass Header 600" is designed for cutting grass
used as cattle forage. It is used in all plain land zones in fields with levelled terrain. One
distinctive feature of the header is a cutterbar with rotary knives. The rotor speed is up to
3100 rpm. This high speed delivers a clean, proper cut, with no damage to plant roots. So,
the following hay cuttings will be productive as well.

The key features are:

1. Wide opportunities

— Efficiency: The use of cutterbar with rotary knives with a high rotor speed up to
3100 rpm delivers a clean, fast cut, including thin-stemmed and thick-stemmed crops —
this relies heavily on the header cutterbar operation.

— Adaptivity as quality assurance: Due to adjustable auger rotation speed, the
header can be easily and quickly adjusted to various operation conditions: changes in
yield, composition of harvested crop, etc.

2. Comfort operation

— Operation with high driving speed: Special design of the shear bar rotor plates
and bent knives provides a high capacity of a header. This prevents plugging with material
and increases the operating speed.

— Stable terrain following: Uniform ground pressure is ensured by a special bal-
ancing system allowing smooth and stable terrain following. As a result, the risk of mate-
rial contamination and the header damage in contact with the ground are almost fully elim-
inated.
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Special balancing system Easy access

— Ease of maintenance: Quick and easy access to the header components and units,
as well as to lubrication points, allows reducing the time and effort required for mainte-
nance, and requires no special equipment or tools.

3. Perfection in detail

— Each rotor has overload pro-
tection: In case the cutting rotor con-
tacts a large obstacle, and this is not no-
ticed during operation, the cutterbar
gears are protected against damage by
the safety element installed in each rotor
drive. So, there is no need of disman-
tling the cutterbar and replacing the
damaged gears: it is sufficient to replace
the actuated breakaway support with a
new one and continue the operation.
That means substantial time and cost
saving.

— Perfect quality of hay: The
knives of special crooked design throw
the cut grain material up and back along the cutterbar
path, preventing any jamming in front of the cutterbar.
The rotor speed 3100 rpm minimizes damage to grass
roots, so the sustainability of crop material is main-
tained until the following cut.

— Reliable operation in case of emergency:
The slip clutch mounted on the drive shaft provides
reliable protection under the peak loads.
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Text 14. Adapters to Forage-harvesting Combines: Pickup Forage
Harvesting Mounted For Up 300/400

Source: https://en.rostselmash.com/products/adapters-kmk/for-up-300-400/
Forage pick-up hinge is mounted on the forage harvester and perfectly picks up the
swaths of cut crop and feeds them to the forage harvester's feeding device. Outstanding
performance and adaptation to the micro-relief of the field and safety in operation are the
distinctive features of the FOR UP 300/400 pick-ups.

The key features:

1. Easy operation

— Working at increased speed: The well-proven pick-up mechanism combined
with the high-performance auger allows picking up crop masses at speeds of up to 15
km/h, which puts your harvester to good use and harvest large areas in the shortest time.

— Stable Relief Contour Following: An advanced contour following system is a
distinctive feature of pick-ups. Two gauge-wheels in combination with a central roller pre-
cisely follow the field contours, and a spring or torsion mechanism ensures that the pick-
up unit moves after the forage harvester. All these features allow you to achieve excellent
pick-up quality and eliminate contamination of the cut mass.

Pick-up mechanism Contour following systm

— Ease of Maintenance: The minimum number of check and service points ensures
quick preparation of the pick-up for the upcoming shift without special tools or much effort.
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3. Perfection in details

— Variability as a guarantee of high perfor-
mance: Having the cultivated area is measured in
thousands of hectares and different grasses grown on
these fields, you will encounter differences in the vol-
ume of the swaths you get. To ensure the pick-up is ef-
ficient in diverse conditions, the pick-up and auger
speeds are variable, and the adjustable auger blades en-
sure adaptability to short stalks and thick, long-stalked
crops. The speeds can be changed by shifting the re- |
volving sprockets.

— Effective protection: Efficient mechanism
performance is as much important as its reliable operation in field operating conditions.
The FOR UP 300R/300/400 pick-ups are now equipped with safety couplings in the pick-
up and auger drive. This keeps the pick-up transmission safe in case of any abnormalities
during operation and prevents unwanted downtime and, therefore, financial losses.
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Safefcouplings in the pick-up Normalizer with pressure roller
and auger drive

— Reliable operation in challenging conditions: FOR UP 300R/300/400 pickups
are equipped as standard with a normalizer with pressure roller. This ensures that irregular,
high-yielding or lightly swollen swaths are fed evenly to the operating elements, prevent-
ing blocking of cut mass and consequently reducing productivity. The normalizer design
involves a dedicated large-area grid, which prevents the crop from escaping from the
working area. You can feel confident that the entire crop will reach the combine.

Text 15. New Hay Mowers on the Market

Source: https://www.agriculture.com/machinery/hay-and-forage-equipment/new-
hay-mowers-on-the-market

Case IH, Claas, and New Holland have all expanded their hay tool lineups by
launching new mowers in 2022. Fach lineup from the three companies has a variety of
models to fit small or large operations.

1. Case IH DCS5 series disc mower conditioners

Case IH is now offering new size options for center-pivot DC5 series disc mower
conditioners, designed for higher performance in a smaller build. Other changes to the
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mowers are designed for better crop flow, faster dry drown, and no-tool adjustments to the
implement.

The DC105 disc mower conditioner is a new configuration from Case IH with a
modular cutterbar that has a width of 10 feet 1 inch. The conditioning system is available
in rubber or flail style. A smaller center pivot and overall size is designed for easier road
and small-field navigation.

The DC125 has a longer swath gate, with adjustments made to fins and wedges to
enhance cutting and windrowing over previous models, and has a cut width of 11 feet 7
inches. The DC135 model is replacing Case [H's DC133 in the company's mower lineup.
This model has a cutterbar width of 13 feet 1 inch, with eight discs. Both of these models
have the option of rubber, steel rolls, or flail conditioning.

The Case IH DC125 dlSC mower in tow behmd a Case IH tractor

The new DC165 is replacing the DC 163, as well, with an even larger cutterbar at 16
feet 5 inches and ten cutting discs. This model is offered with rubber or steel roll condi-
tioning.

2. CLAAS DISCO 9300 TREND mower

The new Disco 9300 mower from Claas has a large working width available in ei-
ther 29 feet 2 inches or 29 feet 10 inches configurations. Despite the size, the Disco has a
lower profile, with 150 PTO HP power requirement, and doesn't require a monitor for op-
eration.

The Claas Disco 9300 Trend mower pulled beind |
a Claas tractor in a hay field

The cutterbar is designed to be maintenance free, with a bolted, torsion-resistant
build. Each cutterbar has eight contra-rotating mower discs, uniformly spaced for an even
cutting pattern. The one-piece base plate is made of 5 mm thick steel and creates a dirt-
removing tunnel effect in connection with the skids. The intermediate pieces are shaped
differently for converging and diverging mower discs to enable an effective cut as a coun-
ter blade and for maximum overlap.
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The protective curtains on the mower fold out wide for access to the cutterbar for
maintenance, and the build is designed to prevent the turning and attachment points from
rusting. The mower bar is equipped with a quick knife change system, with color-coded
blades to make changing them out easier, and the replacement blade box is divided into
three compartments to keep them sorted.

3. New Holland Discbine PLUS series

With the introduction of the new Discbine Plus series, New Holland focused on en-
hancing cutting and swath controls for its center-pivot disc mower conditioners. All the
models in this series use a newly redesigned cutterbar, similar to the one featured on New
Holland's Durabine Plus disc headers on the Speedrower Plus windrowers.

| The New Holland Diécbine P-lrus r;”z.ower pulled
in the field by a New Holland Tractor

The cutterbar has longer knives for a faster tip speed, designed for improved cut qual-
ity. The models have a 30% lower cutting height than previous models, to leave less behind
in down and tangled crops. Reshaped rock guards help with crop-to-knife engagement.

The Discbine Plus' conditioning system is sized for each model for uniform condi-
tioning and fast drydown across the entire series. Conditioning options include intermesh-
ing rubber or steel rolls. A flail tine conditioning system is also available.

The swath gate is 5 inches longer, with adjustable crop spreading wedges to break
up crop streams. These also have adjustable crop fins to make windrows as 3- to 8-feet
wide. The forming shields are also 5 inches taller than previous models and work with the
swatch gate to make a tunnel effect designed for more windrow control and neater swaths.

The Discbine 310 Plus has a six-disc cutterbar with a cut width of 10 feet 1 inch.
This model can be equipped with a 540- or 1,000- rpm drive, and requires as little as 80 hp
to operate. The 312 Plus has a 11 feet 7 inches wide cut, with a 1,000-rpm drive. The 313
Plus has a wider cut than the 312 with an additional 1 foot 4 inches to its width. The 316
Plus has the widest cut in the series at 16 feet 5 inches.

Text 16. Round and Square Balers

Source: https://bobruiskagromach.com/en/catalog/harvesting equipment/press_balers/

1. Round baler PR-F-145SH

Round baler is designed for picking up and compressing of hay and straw into round
bales with subsequent twine winding. Round baler PR-F-145SH is the next stage of mod-
ernization of the round baler PR-F-145 by increasing the working width of the baler and
pressing density and by installing of two types of winding machines, which allow winding
the bales with twine, as usual, and with a grid.

The round baler is a semi-trailer machine and consists of a constant-volume com-
pression chamber, a drawbar with a coupling loop, a base of a two-wheel chamber, a pick-
ing-up mechanism, mechanical and hydraulic drives of the working tools, compression
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mechanism and electrical equipment. The
mechanism for winding the bale with twine |
tilts up while working with the grid. The baler
is equipped with an alarm system and remote
control of the mechanisms.

Advantages of round baler PR-F-
145SH: i

— Due to the increase in the width of the &
pick-up mechanism to 1.9 m, picking-up of
wider windrows is ensured;

— Reducing the distance between the
picking tools from 88 mm (PR-F-145) to 54
mm allows to reduce losses during picking-up of hay or straw;

— Reducing the diameter of the picking-up mechanism allows to reduce a load on
the picking-up tools and subsequently to increase their durability;

— An additional roller installed behind the picking-up mechanism improves a bale
formation;

— An installed compression mechanism with a large number of slats ensures the
formation of a denser bale;

— A passive compression roller with a grid installed in front of the baler ensures a
steady supply of the mass to the baler and allows to get steadier bale density;

— A possibility to make winding of bales with a twine as well as with a grid;

— Fast switching from one way to winding bales;

— Winding bales with a grid increase the productivity of the baler;

— The bales winded with a grid have the correct cylindrical shape, they are conven-
ient for transportation, they are less susceptible to atmospheric precipitation and are better
preserved.

2. Baler PRP-160-1K

PRP-160-1K baler is designed for picking up hay of natural and sown herbs, pre-
wilted grass, straw with grinding of the picked-up mass and compressing it into bales with
subsequent winding of them with a polymer grid or stretch film. It is possible to use the bal-
er without grinding of picked up mass and without winding the bales with a stretch film.
The baler is aggregated with 3 drawbar category tractors with a power of no less than 116
kW, equipped with a hitch, PTO, hydraulic system outlets, a socket for connecting of light
signaling electrical equipment and a two-wire pneumatic brake drive. When the baler works
without grinding of the picked-up mass and winding the bales with a stretch film (hay,
straw), it is allowed to aggregate with 2 drawbar category tractors with a power of no less
than 90 kW. PRP-160-1K can be used in all agricultural areas, except mountainous areas.
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3. Square baler PPT-160
The machine is designed for picking up windrows of hay, straw and pressing them
into square bales. It is aggregated with a tractor of 1,4 drawbar category.

4y
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Unlike round bales, the square baler allows adjusting the bale density. Besides, the
bale overall dimensions and weight are much smaller, which allows bale unloading and
distributing not only with the help of machines but manually. It is convenient at further
feeding. The baler PPT-160 is designed for application in small farms with low degree of
mechanization.

Text 17. John Deere Square Baler Lineup

Sources: https://blog.machinefinder.com/37178/8-maintenance-tips-for-your-john-deere-
square-baler, https://www.agriculture.com/machinery/hay-and-forage-equipment/john-
deere-introduces-new-1341r-high-density-large-square-baler,
https://www.deere.com/en/hay-forage/baling/1341r-baler/

John Deere offers several types of square balers to meet the needs of all types of ag-
ricultural operations, whether you’re working at a single farm or a large-scale agricultural
enterprise.

1. Square Baler Lineup

The large square baler lineup includes the L.331, L341, and L341R High-Density
models, all of which boast an impressive minimum of 115 horsepower and are equipped
with cutting-edge technologies such as Moisture Sensor and BalerAssist™. The small
square baler series is intended for smaller farming operations and comprises the 328, 338,
and 348 models, each with a PTO minimum speed of 35 horsepower.

LER

Whether you’re tasked with feeding a small herd before sunset or harvesting hun-
dreds of acres of crop, the John Deere balers are known for their durability, precision, and
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performance. But to keep your baler in peak condition, it’s important to conduct regular
inspections and maintenance.

A well-maintained John Deere square baler can quickly and consistently produce
high-quality bales without hiccups. The following are just a few of the benefits that come
from routine square baler maintenance:

— Efficiency: Balers operate at their best when all parts function correctly. When
one-part malfunctions, it can have a domino effect on efficiency. For instance, a loose belt
could wreak havoc by tangling with other parts, causing stoppages, and speeding up wear.
Consistent maintenance boosts reliability, uptime, and performance, which all add up to
getting the job done more efficiently.

— Longevity: A regular maintenance routine serves as an early warning system,
spotting issues before they harm your baler’s machinery. Small problems can quickly es-
calate, accelerating wear and tear and shortening your machine’s lifespan. Allocating time
and resources to regular maintenance is an investment in prolonging your machine’s
lifespan for years to come.

— Cost-Effectiveness: Proactive maintenance is more than just a smart move — it’s a
financial win. It spreads out the costs of maintenance over a longer period of time and pre-
vents more costly, avoidable expenses. By ensuring that your baler is operating as it
should be, you can also reduce fuel costs and yield more bales in less time.

2. L341R High-Density Large Square Baler

The new balers are designed to produce bales with 30% higher density than previous
models. John Deere has introduced the L341R High-Density Large Square Baler to its
lineup of balers, capable of producing 3x4 high-density bales.

With higher density bales, there will be fewer bales to pick up and move, leading to
less in-field compaction, says Chase Milem, marketing manager at John Deere. With few-
er bales to pick up, this baler is designed to help save time, labor, and fuel, and ensure
transportation trucks are loaded with as much hay as possible.

The L341R baler has increased plunger force, tension panel pressure, and a bale
chamber 18 inches longer than previous models to help provide extra pressure on the
bales. This added pressure is applied to the crop as it moves through the baler, and is
packed and formed into a bale.

Previous 3x4 baler models were able to produce bales weighing up to 925 pounds.
The new L341R can form bales weighing up to 1,200 pounds, around a 30% increase.

This model is equipped with Deere's MegaWide large square baler pickup, which
has a low-profile pickup drum with a large-diameter roller baffle. Two options are availa-
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ble: The 7.2-foot-wide pickup has the option of standard or premium components, with a
tooth-to-tooth width of 76 inches. The 8.1-foot-wide pickup is only available with premi-
um components and has a tooth-to-tooth width of 86 inches.

John Deere is also making new Bale Documentation technology available on large
square balers. The Bale Doc application helps farmers track bale weight and moisture, and
track that data within the John Deere Operations Center for analysis and permanent record
keeping.

"Gathering bale yield data may offer farmers insights into irrigation frequencies and
water-volume applied,” says Milem. "It also can improve nutrient application plans and
provide an estimate on the volume of residue removed from a field. The L341R helps our
customers leverage John Deere equipment and technology they may already use, while
maintaining the valuable parts and service support they are accustomed to receiving from
their local dealer.”

Text 18. Tips for Maintaining John Deere Square Baler

Source: https://blog.machinefinder.com/37178/8-maintenance-tips-
for-your-john-deere-square-baler

John Deere square balers are built to bail hay and other crops while withstanding
tough conditions and rigorous use. But just like any other piece of machinery, balers need
regular maintenance to run smoothly and efficiently. Proper maintenance not only extends
the life of your John Deere square baler but also minimizes breakdowns and downtime to
improve your overall productivity. Let’s discuss a handful of tips that can keep your baler
operating at its best.

Regular square baler maintenance is more than tightening bolts; it’s an investment
in your machine’s efficiency, longevity, and cost-effectiveness. Follow these eight
maintenance tips to ensure your baler keeps performing at its best:

1. Maintain and Check Baler Oil: The baler’s oil and air filters should be changed
regularly, depending on the environment and the baler’s level of use. Low oil levels, old
oil, incorrect oil, and the presence of contaminants can lead to poor lubrication and com-
promise the baler’s performance. Using the right oil and adhering to the suggested oil
change intervals will ensure proper operation and prevent more costly repairs.

2. Observe Proper Cleaning: Cleaning your baler after each use is one of the sim-
plest and most cost-effective ways to protect it. A clean baler is less likely to become con-
taminated, catch fire, or malfunction. Be sure to clear debris, dust, and crop leftovers, pay-
ing special attention to the pickup area and chamber. If you work at a large operation, con-
sider creating a cleaning checklist for your team to follow.

3. Maintain Belts and Chains: Loose or damaged belts and chains can disrupt the
baling process and affect bale formation. Check for cracks, tears, proper tension, and
alignment. If the belts or chains show any signs of damage, promptly adjust or replace
them. By properly maintaining the belts and chains on your baler, you can help to ensure
that it operates efficiently.

4. Check Hydraulics and Hoses: Regularly inspect the baler’s hydraulic systems,
electric cables, and hoses for leaks, cracks, and signs of wear. Hydraulic issues can lead to
malfunctions such as knotter system errors and chamber unresponsiveness, which can af-
fect the baler’s performance and operator safety. When inspecting the hydraulics and hos-
es, be sure to check that the auto-lube system is working properly and that the tubes ha-
ven’t been cut or damaged. Also, regularly change the hydraulic system filters, then run
the machine to purge air from the system before use.
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5. Make an Inspection Checklist: Daily, weekly, and monthly maintenance is es-
sential for keeping your baler in good condition and preventing serious breakdowns. To
stay on top of maintenance needs, create a checklist that specifies the frequency and steps
involved in each maintenance task. Your checklist should include tasks related to all key
components, such as needles, twine holders, tension springs, and safety shields.

6. Check Chamber Pressure: The correct chamber pressure is vital for bale density
and baler performance. Too low and bales are loose; too high and they crumble. Beyond
affecting output, improper chamber pressure strains components like belts, chains, and
rollers. Regular baler chamber pressure checks and adjustments are essential to safeguard
your baler and the bales it produces.

7. Check Knotter System: A malfunctioning knotter system can cause twine jams,
misaligned knots, or jammed mechanisms. These problems can disrupt the baling process
and require manual intervention, which may not always be possible at the moment while
in the field. Proactive maintenance of the knotter system, such as regular inspection, clean-
ing, lubrication, and knife sharpening, can help prevent these problems and save you from
needing a replacement.

8. Observe Proper Storage and Off-Season Maintenance: Properly storing your
baler at the end of the season helps prevent deterioration and ensures the baler is ready for
use when the next season arrives. Before putting the baler in storage, perform recommend-
ed off-season maintenance, clean all baler parts thoroughly, and apply a protective coating.
Then, store in a dry, sheltered area to prevent moisture damage.

Text 19. Hay and Forage Raking, Mowing, Tedding, Baling
and Handling Equipment for Boosting Efficiency

Sources: https://blog.machinefinder.com/31409/frontier-hay-and-forage-equipment,

https://www.deere.com/en/hay-forage/

When you’re on the hunt for new hay and forage equipment to help you out in the
field, you know you can rely on John Deere to provide you with all of the machinery you
require. Whether you need a wheel rake or a bale wrapper, Deere has the piece you need to
ultimately boost your efficiency. Let’s take a look at some pieces of hay equipment you
can consider as you shop to suit your needs.

— Heavy-Duty Wheel Rake: Rake more hay in less time with this wheel rake,
which has large, wind-panel rake wheels to gather hay quicker and more efficiently.

— High-Capacity Wheel Rakes: This high-capacity wheel rake can engage nearly
any type of terrain. When you’re finished, the wheel lift cylinders retract so you can place
it in the storage position with ease.
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— Rotary Rakes: Rotary rakes reduce dry-down time while keeping dirt and debris
out of your windrows. In the end, this results in higher-quality bales.

— Hay Tedders: You can improve feed quality and dry-down time with a hay ted-
der, which provides thorough conditioning and an even distribution of all types of hay.

— High-Capacity Carted Wheel Rakes: These machines provide a fast raking
speed without sacrificing performance to maximize hay quality.

— Carted Wheel Rakes: The floating arms of these rakes enable the rake wheels to
follow ground contour. Adjustable ground pressure allows each rake beam to adapt to dif-
ferent crops as it works.

— Disc Mowers: With a disc mower, you can get a cleaner, even cut over rough
ground. In addition, this particular model is iMatch and Quick Hitch compatible, meaning
attachments can be connected and disconnected in little to no time.
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— Disc Mower Caddy: This caddy makes mower hook up easier when it’s time to
cut the grass. You can level the caddy to fit your tractor, and set the cutting height with a
manual turnbuckle.

— Inline Bale Wrappers: Inline Bale Wrappers have fully automatic cycling and a
film wrap sensor. They can ultimately protect bales from harsh weather.

— Bale Carriers: Bale carriers come with adjustable bale arms and only require two
hydraulic selective control valves. They also have a 45-degree dumping angle, which
makes it quicker and easier to move multiple bales.
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— 3-Point Bale Handler and Bale Unroller
The 3-Point Bale Handler simplifies moving round bale hales around the lot. The
hydraulic Bale Unroller can also haul and unroll round bales for feeding.

BN

— Bale Spears

Customers can choose from a wide range of single- and triple-tine models to move
and stack their ba

les quickly and more efficiently.

— Sickle Bar Mowers

Sickle Bar Mowers will help you mow up or down hillsides with a blade angle that
can be adjusted from -45 degrees to 90 degrees.




— Small Square-Bale Fork
This fork has 32 engaging teeth for secure transportation of small square bales. It al-
so has an adjustable guide bar that helps you work with multiple bale sizes.

— Round-Bale Hugger
This piece of equipment gently grasps round bales to ensure that they maintain their
shape and size. It can handle wrapped bales up to six feet in diameter.

Text 20. Hay Tedders and Tedder Rakes

Sources: https://blog.machinefinder.com/26047/what-is-a-hay-tedder-and-how-do-
you-select-the-right-type,
https://bobruiskagromach.com/en/catalog/harvesting equipment/rake tractor/

To start with, let’s have an idea about hay tedders and the hay tedding process.

— What is a Hay Tedder? A hay tedder is used to spread and fluff hay in a uniform
swath after a windrower, mower-conditioner, rake, or some other type of equipment has
created a windrow. Speedy dydown are equivalent to high-quality hay. Hay Tedders allow
equal distribution for all different types of conditions, largely thanks to flotation tires that
help with smooth operation over irregular land. Tine height adjustments also allow opera-
tors to match their implements to crop conditions. If wheel rakes are used to collect hay in-
to windrows, hay tedders exist purely to undo that work.

— What is a Hay Tedder Used For? A hay tedder is used to spread the hay out so it
can dry more quickly. The hay tedding process allows producers to reduce the dry down
time and is especially useful for those that live in wet or humid areas, as it allows them to
complete the hay baling process faster.

147



— How Does a Hay Tedder Work? When the hay tedder is in use, it feeds the crop
into pairs of spinning rotor teeth. Operators should angle the rotors at an upward angle to
lift the crop off the ground and float it to the surface.

— What factors should be considered before making a purchase?

1. Acreage: Selecting the right hay tedder for your operation should start with con-
sidering the size of the land being worked on. Customers that have a small area of land to
work on might want to consider a John Deere TD1010E Hay Tedder, while those working
across much larger areas may want to think about a model like the TD3427 Hay Tedder.
The size of your operation should dictate the tedder working width that’s needed to get the
job done.

2. Terrain: Depending on the terrain, some hay tedders are a better fit than others.
If you're working on a flat piece of land, a TD1010E can get the job done effectively.
However, if the land features irregular ground contours, you may want to consider a model
like the TD1316, which has an articulated frame that’s supported by flotation tires to fol-
low the contours with ease. You will also want to consider the transport width of the hay
tedder if you will be moving the equipment from field to field.

P e o A L &

With its quick hitch capabilities, as well as its in-cab transport controls, these hay
tedders help to streamline your processes. In addition to its quick hitch abilities, the disc
mowers have a park stand, as well as a latch convenience system, a shear hub assembly
serviceability, and easy-to-operate transport lock systems. Newer tedders include in-cab
controls, used to adjust tine pitch height, which allows for simple adjustments in varied
terrains and conditions.

3. Conditions: Lastly, those looking to purchase a hay tedder should consider the
conditions that they commonly work in. If you work in a variety of unpredictable condi-
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tions, you may want to think about purchasing a model like the TD1316, which is best-
suited for those operators that need to take on various conditions from day to day.

Now let’s consider some examples of tedder rakes produced by Joint Stock Compa-
ny "Bobruiskagromash", which is one of the leading manufacturers of agricultural ma-
chinery and equipment in Europe. Today, agricultural machines manufactured by "Bobru-
iskagromash" holding operates in more than 50 countries around the world. Although the
main volume of manufactured machinery is supplied to the Republic of Belarus and the
Russian Federation, these machines successfully help farmers in Europe, Asia, Africa,
North, Central and South America.

— Rotor tedder rakes GVR-630: They are designed for raking grass from swaths to
rolls, tedding grass in the swaths, wrapping, spreading the rolls. The main advantage of
GVR-630 rakes design is the versatility of the machine, the ability to perform several op-
erations — raking, tumbling, wrapping of the rolls, its spreading which creates conditions
for greater productivity of harvesting machines in subsequent operations.

— Rotor tedder rakes GVR-420: These rakes are designed for raking grass, includ-
ing withered or freshly cut grass from swath to rolls, tinkling it in swaths, wrapping,
spreading and doubling of rolls. The rakes can be used on high-yielding sown and natural
hayfields with a flat landscape with a slope of up to 9 degrees and also for working in
small areas.

— Rotor rakes GR-700P: These rakes are designed for raking grass, including with-
ered and freshly cut, from swaths to rolls, tumbling it in swaths, wrapping, spreading and
doubling of rolls.

The rakes have the following advantages compared to the GVR-630: effective width
is increased to 7,0 m.; formation of one swath with 14 m. for 2 passes by "shuttle"; effi-
ciency is improved while tilling by 18%, raking by 36,5% and double-roll forming by
70%; fuel consumption is reduced in 1,2...1,4 times; it is possible to work only with one
rotor on inconveniences; it is possible to rake in one or two swaths in one pass.

— Wheel rakes GK-630: The rakes are designed for raking a withered or freshly cut
grass from swaths to a roll. Rakes has a simple design, low power consumption, high
working speed and aggregated with tractors of drawbar category 0,9-1,4.
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2.1.3. Tractors
Text 1. Tractor: Definition, History and Types

Source: https://www.britannica.com/technology/tractor-vehicle,
https://www.holtags.com/types-of-farm-equipment-and-their-uses#tractors

A tractor is a high-power, low-speed traction vehicle and power unit mechanically
similar to an automobile or truck but designed for use off the road. The two main types are
wheeled, which is the earliest form, and continuous track. Tractors are used in agriculture,
construction, road building, etc., in the form of bulldozers, scrapers, and diggers. A nota-
ble feature of tractors in many applications is the power-takeoff accessory, used to operate
stationary or drawn machinery and implements.

The first tractors, in the sense of powered traction vehicles, grew out of the station-
ary and portable steam engines operated on farms in the late 19th century and used to haul
plows by the 1890s. In 1892 an Iowa blacksmith, John Froehlich, built the first farm vehi-
cle powered by a gasoline engine. The first commercially successful manufacturers were
C.W. Hart and C.H. Parr of Charles City, lowa. By World War I the tractor was well es-
tablished, and the U.S. Holt tractor was an inspiration for the tanks built for use in the war
by the British and French.

Belt and power takeoffs, incorporated in tractors from the beginning, allow the trac-
tor to power the use of mechanized implements and attachments. They were standardized
first in the rear-mounted, transmission-derived power takeoff and later in the independent,
or live-power, takeoff, which permitted operation of implements at a constant speed re-
gardless of the vehicular speed. Many modern tractors also have a hydraulic power takeoff
system operated by an oil pump, mounted either on the tractor or on a trailer.

There are several types of tractors, including the following:

Compact tractors: Compact tractors are small, high-powered tractors that can as-
sist with all the basic functions needed on a farm or home. They are ideal for material han-
dling and working in tight spaces where traditional tractors can't fit.

Wheeled tractors: Wheeled tractors are general-purpose tractors that help you get
the most out of your machinery. These utility tractors can meet various demands and be
outfitted for tilling, material handling and equipment pulling. Wheeled tractors come with
a range of horsepower, lifting capacity, control and cab-style options, allowing you to
choose the best option for your applications.

Track tractors: Track tractors are farming vehicles mounted with tracks instead of
tires, allowing them to plow fields with more power while providing a smoother ride for
the operator.

150



Specialty Crop tractors: Specialty crop tractors are designed, or can be specially
adapted, with features to work optimally in orchards and vineyards. These slender tractors
can more easily fit between lines of trees and vines while still providing the power needed
for landscaping and maintenance.

Attachments and implements allow tractors to become universal machines capable
of getting anything done.

A large number of tractor implements have been developed for a wide range of uses.
In agriculture, key tractor implements include harrows and cultivators for weed control,
seed drillers and broadcast seeders for sowing crops, transplanters for transplanting young
plants into a field, spreaders for fertilizers and seeds, balers for hay and straw, sprayers for
irrigation and pesticide application, and any number of other specialized tools. Some com-
bines, used for cutting and threshing grains, are also tractor-pulled. Additional tractor im-
plements are common in industry, grounds keeping, and construction. A simple box blade
attachment is used to dig into the ground and then spread out the material into a flat, level
layer, such as for a gravel path; a rear blade attachment is used similarly. Mowers, or cut-
ters, cut grass, weeds, and other vegetation to a manageable height. Front end loaders have
moveable arms and a variety of tools for scooping and lifting; pallet forks are common.
Other attachments include post-hole diggers, snowblowers, and rotary tillers.

Most modern tractors are powered by internal-combustion engines running on gaso-
line, kerosene (paraffin), LPG (liquefied petroleum gas), or diesel fuel. Power is transmit-
ted through a propeller shaft to a gearbox having 8 or 10 speeds and through the differen-
tial gear to the two large rear-drive wheels. The engine may be from about 12 to 120
horsepower or more. Until 1932, when oversize pneumatic rubber tires with deep treads
were introduced, all wheel-type farm tractors had steel tires with high, tapering lugs to en-
gage the ground and provide traction.

Crawler, caterpillar, or tracklaying tractors run on two continuous tracks consisting
of a number of plates or pads pivoted together and joined to form a pair of endless chains,
each encircling two wheels on either side of the vehicle. These tractors provide better ad-
hesion and lower ground pressure than the wheeled tractors do. Crawler tractors may be
used on heavy, sticky soil or on very light soil that provides poor grip for a tire. The main
chassis usually consists of a welded steel hull containing the engine and transmission.
Tractors used on ground of irregular contours have tracks so mounted that their left and
right front ends rise and fall independently of each other.

The tractor is ubiquitous in the farming world and comes in various sizes to fit any
farming operation. The primary purpose of a tractor is to pull farm equipment, but modern
tractors can be outfitted with multiple attachments to suit just about any farming need. For
this reason, tractors are common-sense purchases for small and large-scale farmers alike.

Text 2. Benefits of Tractors in Farming and Agriculture

Source: https://www fieldbee.com/blog/benefits-of-tractors-in-modern-farming-and-
agriculture
A tractor is an agricultural machine used for the mechanization of agricultural work
such as tillage. However, the tractor has come a long way since its humble launch in the
19th century as a steam engine on wheels. Today tractors for farming are used for plow-
ing, cultivating the soil and planting fields. Modern types of tractors can be used for a va-
riety of tasks including shrubs, landscaping, moving or spreading fertilizer, and lawn
maintenance. And with the help of precision farming technologies and digital equipment,
the range of tasks and capabilities of modern tractors has become even wider. Whether
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you prefer to just work on the lawn and in the garden or on the farm, you will find out that
using a tractor makes the job easier. This article discusses the very best benefits of tractors
for agricultural mechanization, gardening, or earthmoving.

— A Wide Range of Types of Tractors: There is a wide selection of types of trac-
tors, each suitable for a specific business:

v" A hydraulically driven tractor to work in a garden, a wide area or a pasture.

v" A small or compact tractor is suitable for landscaping and digging work.

v A subcompact tractor is a smaller version of a tractor. It has the power and ver-
satility to do a variety of works such as transporting compost, mowing the field and culti-
vating the soil. It is a kind of auxiliary tractor and is great for landscaping.

v An auxiliary tractor for running on a small farm to mechanize agricultural work.

Depending on the purpose, tractors have significant differences in agriculture and
are divided into the following types: agricultural; industrial; skidding; and army. We do
not consider army vehicles in our article. While other options are highly required in ag.
The agricultural tractor itself is a must for a farm. The main requirements for tractors in
agriculture, based on seasonality and size of cultivated areas, are as follows:

v" The ability to change attachments or trailed equipment quickly;

v The ability to work and move at high speeds while maintaining performance
with other machines at minimum speeds;

v" The ability to unify connecting devices;

v" The possibility to be serviced and repaired in the field.

Industrial tractors are the basic machines in an earthmoving or construction ma-
chine. A skidder is a tractor that is usually built on the basis of an agricultural tractor and
differs only in the layout, which allows the platform to be placed on the rear of the frame.
The cab and the engine of such a tractor are placed in the front, and behind is a platform
that serves for forest skidding. The main characteristic that distinguishes the skidder from
other types of tractors is the undercarriage with a large supporting area, which reduces the
effect of erosion on the forest floor. General-purpose tractors come in a variety of models.
There is also a wide range of agricultural implements that can be connected to auxiliary
tractors to help carry out many different tough works on the farm. In particular, these are
loaders or rear hoes for a much wider range of performances

— Modern Equipment Used to Operate the Tractor: It is worth mentioning the new
technologies, which tractors benefit from. First of all, these are GPS and RTK. They allow:

v" Creating routes for the tractor and Mmoo adjusting them to the vehicle.

v' Carrying out automatic steering for accurate row guidance.

v Controlling the amount of fuel usage and lubricants.

v’ Monitoring the tractor’s, working hours and idle times tracking its route and de-
viations.

The reliability and high maneuverability of the tractors, combined with precision
farming technologies, make them a versatile farmer’s assistants. No matter how the ma-
chine-building develops, there is still no replacement for tractors.

Text 3. Uses of Tractor in Agriculture

Source: https://tractorgyan.com/tractor-industry-news-blogs/865/importance-of-
tractors-for-farmers-in-india
Tractors are an integral part of farming in India. They have revolutionized the way
farming is done in the country and have helped farmers in many ways. In this article, we
will discuss the importance of tractors in India for farmers, how they can use them and the
advantages of the tractors.
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— Role of Tractors for Farmers in India: Tractors have been the most important
asset for agriculture and commercial purposes since their inception. With constant innova-
tion and development, agriculture tractors have helped millions of farmers from manual
labour and have also boosted agricultural productivity to a great extent.

Tractors are capable of boosting farming productivity more efficiently and rapidly
as compared to manual ploughing. They can plough 12 acres in the same time duration as
one acre of manual ploughing. Tractors eliminate the need for human labour and also save
the time and cost of farmers. Tractors with the use of the right farming equipment, high-
quality seed, and right fertilizers can increase the productivity of farmers to a great extent
which increases the importance of tractors in agriculture.

In addition, tractors used with tractor implements like rotavators, power tillers, and
combined harvesters can extensively save costs cost and provide a high-quality yield to
farmers. Mechanization of farmland with the right tractor and equipment is a profitable
step to grow crops and grains large enough to fulfil the needs of a growing population.

— Uses of Tractor in Agriculture: Tractors are one of the most versatile and useful
machines for farmers in India. They have a wide range of applications across various sectors
and can be used for multipurpose applications. Tractors have revolutionized the way farm-
ing is done in India and have helped farmers in many ways which led to the increasing im-
portance of tractor uses in agriculture. Some of the uses of tractors for farmers include:

1. Ploughing: Tractors are primarily used for ploughing and preparing the land for
cultivation. Tractors with ploughing attachments can easily turn over the soil, removing
unwanted vegetation and weeds to provide a clean and fertile surface for sowing.

2. Tilling: Tractors can be used for tilling the soil, which is the process of breaking
up the soil into small clumps to create an ideal seedbed. Tractors with tillers can break up
the soil, remove rocks, and create a smooth surface for planting.

3. Harrowing: Tractors can be used for harrowing, which is the process of breaking
up clods of soil and creating an even surface. Tractors with harrows can help farmers pre-
pare the land for planting by smoothing out the soil and removing any unwanted debris.

4. Sowing: Tractors can be used for sowing, which is the process of planting seeds
into the prepared soil. Tractors with planting attachments can easily plant seeds in rows or
broadcast them across the field.

5. Harvesting: Tractors are also used for harvesting crops. Tractors with harvesting
attachments, such as combine harvesters, can easily cut, thresh, and clean the crops, mak-
ing the harvesting process more efficient.

6. Hauling: Tractors can be used for hauling heavy loads, such as crops, fertilizers,
and equipment. Tractors with trailers can easily transport these loads, making it easier for
farmers to move their products from one place to another.

7. Landscaping: Tractors can be used for landscaping tasks, such as levelling land,
digging trenches, and removing trees. Tractors with bulldozer blades or backhoes can easi-
ly perform these tasks, making it easier for farmers to prepare their land for cultivation.

Hence, tractors are an essential asset for farmers in India, providing them with a
range of uses that have revolutionized the farming industry. Tractors can be used for
ploughing, tilling, harrowing, sowing, and harvesting. They can also be used for hauling
heavy loads, landscaping tasks, and more. With their constant innovation and develop-
ment, tractors have made farming a more efficient and profitable enterprise for farmers in
India. Moreover, tractors' PTO also plays a significant role in operating stationary or
drawn machinery and implements.

— Benefits from Tractors for Farmers: Tractors are an essential asset for farmers
in India and have provided numerous benefits to farmers. Some of the benefits of tractors
for farmers in India include:
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1. Increased farming Productivity: Tractors are capable of boosting farming produc-
tivity much more efficiently and rapidly as compared to manual ploughing. They can
plough 12 acres in the same time duration as one acre of manual ploughing. Tractors elim-
inate the need for human labour and also save the time and cost of farmers. With the right
farming equipment, high-quality seeds, and chemical pesticides, tractors can double the
productivity of farmers to a great extent.

2. Reduce production costs: Tractors have helped farmers in reducing production
costs to a great extent. Tractors can efficiently accomplish tasks in less time when compared
to manual labour or hiring human labour, which can cut down the daily cost of farmers.

3. Time-saving: Tractors save a lot of time for farmers by accomplishing their tasks in
less time and making them available for other work. For example, a rice plantation takes
more time when you plough the land manually, costing you more money and time. A tractor
can plough your land faster and more efficiently rather than using manual tools like hoes.

4. Fasy to operate: Tractors are one of the most user-friendly machineries that act as
the best ploughing tool. A tractor requires you to just start the engine, run through your
fields, and direct it accordingly to the soil you want to loosen. It can overcome your most
complex farming tasks more seamlessly.

5. Improves soil: Tractors can even help in providing better soil yields. For example,
when you use a tractor with equipment, the soil that is loosened is deeper, resulting in bet-
ter soil structure and better soil yield. Therefore, a crop planted also provides a quality
yield. On the other hand, if you use a hoe, the soil loosening process needs to provide the
needed results.

6. Versatility: Tractors are versatile machines that can be used for a wide range of
applications across various sectors. They can be used for ploughing, tilling, harrowing,
sowing, harvesting, hauling, landscaping, and more. This versatility makes tractors a valu-
able asset for farmers in the agriculture sector.

7. Suitable for Small and Large Farmlands: Tractors can help you work on hectares
of land in less time. Moreover, tractors can even efficiently work on smaller lands as well.
This is because tractors are available in different sizes and horsepower. Therefore, choos-
ing the right tractor according to your farm is essential when buying a tractor.

Tractors have helped millions of farmers to overcome the laborious and time-
consuming manual work involved in agriculture. They have significantly boosted agricul-
tural productivity and efficiency, making farming a more profitable enterprise.

Text 4. Tractor Production in Russia

Sources: https://russian-farmland.com/tractor-made-in-russia.html,
https://sar.rostselmash.com/products/tractors/2000 335 375,
https://dzen.ru/a/XZWUHAzlewCust3x,
https://www.volgogradagrosnab.ru/shop/selkhoztekhnika/traktory/kolyosnye/terrion-atm-
7360/, https://ru.wikipedia.org/wiki/%D0%9A-744, https://ru.m.wikipedia.org/wiki/
@aiin: Tpakmop KAMT3 TTX 215.jpg, https://vgtz-promtraktor.ru/products/traktoryi-dt-
75/traktor-dt-75, https://vigma.ru/traktor-t10m/,https://petrazst.ru/catalog/mpakmopubi-
cenbckoxoassticmbBeHHbie/ 145-mpakmop-nempa-3cm-390-390.html,
https://grainboard.ru/brand/k-707-t-baltiec-1360

Since the times of the Soviet Union, the production of tractors has been established
in Russia, Ukraine and Belarus. The most popular tractor in Russia is, of course, “Belarus”
(made in Belarus). But today we will talk about our own tractor production in Russia, and
we will voice the first ten of such companies, and, of course, we will not forget the foreign
manufacturers supplying their products.
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1. Rostselmash located in Rostov-on-Don. The leader in the production of agricul-
tural machinery combines, tractors, mowers. Produces a full range for the care of arable
land and pastures. And this is a company with a long history, the first rake, plows and
seeders were produced by the plant in 1929. The Rostselmash Versatile 2375 is a state-of-
the-art tractor with a Cummins engine.

. Hydraulic system
‘@’ capacity is 170 L/min

7= o ¥ R

2. Agromash headquarters in the city of Cheboksary. Large tractor brand, part of the
concern "Tractor Plants". It was founded in 1972. Cheboksary industrial tractor plant.
There are branches at other plants of the holding in Vladimir and Volgograd. The most
popular model is the Agromash-180TK universal tractor.

3. Terrion headquarters in St. Petersburg and production in Tambov. The brand of
the company "Agrotechmash", which makes combines, special equipment and, of course, a
tractor. The company appeared in 1997, started as a dealer of foreign technology, and in
2002 introduced the first own tractor, developed jointly with German partners. One of the

Agromash-180TK universal tractor Terrion ATM 7360

4. "Kirovets" headquarters in St. Petersburg. The legendary Soviet brand, founded
as a Kronstadt iron foundry in 1801. Tractors built since 1924, now works under the brand
of a subsidiary of JSC Petersburg Tractor Plant. Now the fifth generation of Kirovets trac-
tors has appeared, a model of the K-744R series. This model is produced with engines of
Mercedes-Benz, TMZ and YaMZ.
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5. KAMTZ headquarters and production facilities in the city of Naberezhnye Chelny.
The Kama Tractor Plant makes tractors under the brand of TTX, which stands for “Tractors
of your farm”. The most popular model is the universal tractor KAMTZ TTX-215.

6. VTZ production facilities are located in the city of Volgograd, better known as
Stalingrad. Entering the concern "Tractor Plants", founded in 1930, the Volgograd Tractor
Plant makes the tractor "Agromash" and various attachments. In the main line, the VTZ
DT-75 tractor is produced under its brand.

VIZ DT-75 T10

7. ChTZ main power and headquarters in the city of Chelyabinsk. The Chelyabinsk
Tractor Plant was founded in 1933 and mainly produces bulldozers, loaders, pipelayers,
and so on. In the line there is one tractor T10.

8. "Alttrak" production facilities are lo-
cated in the city of Rubtsovsk in the Altai. The
plant "Altai Tractor" specializes in forestry
equipment for various purposes, as well as
equipment for various needs of heavy engi-
neering. One of the directions is a tracked trac-
tor for agricultural purposes. The plant was
founded in 1941, the main model of the
tracked agricultural tractor "Alttrak T-501".

9. Petra-ZST headquarters in St. Peters-
burg. The company, founded in the northern
capital in 2003, today produces various road
construction equipment, snow plows and several varieties of agricultural and industrial
tractors. The main model of the "Peter-ZST 390", a universal tractor.

Peter-ZST 390 Baltiets K-707T
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10. Baltiets headquarters in St. Petersburg. The plant and brand appeared in 2000,
first produced attachments, and since 2006, and its own tractor. Today Baltiets makes for-
est, airfield, communal and other equipment of a very wide range. The basic model of the
agricultural tractor general purpose "Baltiets" K-707T with engine YMZ.

We should also mention that JOHN DEERE and CLAAS are working in the fields
of Russia.

Text 5. Rostselmash Series 3000: High Performance

Source: https://en.rostselmash.com/products/models-tkt/seriya-3000/

RSM 3000 tractors are powerful machines for energy-consuming operations. Full-
scale production of these tractors started in March 2019 and is represented by four models
with output of 440 h.p., 492 h.p., 542 h.p. and 583 h.p. — RSM 3435, 3485, 3535, 3575.
Rostselmash is the only manufacturer in Russia and CIS countries which produces tractors
with output power more than 430
h.p., and RSM 3575 is the most pow-
erful agricultural tractor manufac-
tured in Russia.

The choice of Series 3000 trac-
tor is economically sound for farms
having tilled land area of at least
2,500 ha. It is reliable and well-
balanced tractor, and its performance
characteristics comply with actual
situation in the agricultural sector.
High performance results in a re-
duced number of passes per hectare
(including fuel consumption and labour costs), while the standard dual-tyre configuration
reduces the ground pressure, meaning less damage to the most fertile top soil layer.

High performance includes:

— High power and torque backup: Thanks to large engine volume, power backup
of 26 h.p. to 45 h.p. and torque rise of 35 % Rostselmash tractors can efficiently operate in
the most severe conditions.

— Automatic transmission: All Series 3000 models come with robust TA22 auto-
matic transmission as standard. The transmission uses power shifting.

— Large number of gears: The transmission includes 16 forward gears in the speed
range of 2.5 to 40 km/h and 4 reverse gears.

— Powerful engines: When designing the full-wheel drive tractors, we chose Cum-
mins QSX engines to optimise power, torque, engine speed to match current field loads.
The turbocharge and the charge air cooling ensure as clean and complete fuel combustion
as possible. The injection system with pump-injectors and an electronic control unit allows
promptly reacting to changes in load and throttle valve position. The electronic control
module with the programming function allows to determine the most economical and op-
timal operation parameters for the engine during the soil tillage or seeding.

— Axles: Durable axles equipped with unique outboard planetary gears are designed to
withstand high loads. They allow installing dual and even triple wheel systems. The plane-
tary gears transfer all available power through the large precision helical gear. Planetary
hubs are suspended on large bearings attached directly to the axle beam. The entire load is
supported by the axle beam, rather than the driven components. All axles on Rostselmash
tractors have a standard option of forced locking for front and rear differentials.
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Cummins QSX engine Durable axles

— Articulation of frame sections: Articulated tractors have 10-15% higher field op-
eration efficiency as compared with conventional tractors having similar power. This is
possible owing to combination of equal wheels for front and rear axles, optimum load dis-
tribution and two frames capable to follow terrain in the range of 30° in up and down di-
rection. The design of the articulation joint on Rostselmash tractors has proven its durabil-
ity and ease of maintenance.

Articulation joint Fuel tank

— Fuel tanks: Large fuel tanks with total capacity of 1,325 litres are designed for 20
hours (2 shifts) of autonomous operation.

— Wheels: To achieve maximum performance of ROSTSELMASH Series 3000
4WD tractors, using of dual wheels is recommended. You will benefit from an increased
grip, a better floatation in muddy conditions, a ground pressure that is twice as low as with
single wheels, and all this has a good effect on the performance and fuel consumption. The
tractor with dual wheels will not harm the soil which will pay back in an increasingly more
uniform crop emergence from season to season. Dual wheels are included in basic config-
uration of ROSTSELMASH Series 3000 4WD tractors. Models 3435 and 3485 are offered
with 710/70R42 wheels (710 mm tread), and more powerful 3535 and 3575 machines
come with 800/70R38 wheel (800 mm tread).

— Hydraulic system: The closed centre load sensing hydraulic system provides the
required pressure for efficient operation of implements. When there is no demand, the sys-
tem operates in an economical low-pressure mode, building up a reserve to deliver all
power. The RSM 3000 tractor basic configuration includes the hydraulic system with the
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capacity of 208 1/min that has four sets of ¥2” ready-for-use couplers, set of 1” couplers
and a 3/8” zero-pressure return line coupler. Such capacity and configuration are sufficient
for steady operation during sowing with most of commercially available seeders.
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Closed Center Load Ssing

Hdraulic System

— High-capacity hydraulic system: For hydraulic-demanding sowing systems we
propose versions with improved hydraulic system capability of 303 I/min that includes six
sets of 1/2” ready-for-use couplers, 1 set of 1” couplers and 3/8” zero-pressure return line
coupler.

— Rear 3-point hitch (with EHR): The rear 3-pt hitch is an option that can be in-
stalled at the factory. The hitch is designed to accept Category IV implements. Load carry-
ing capacity at 610 mm behind the suspension axis of lower lift links is 6,800 kg. This is
an electrohydraulic system with an electronic position control feature (EHR) that is re-
quired to maintain the working depth of implements. Basic configuration also includes the
slip control function that is responsible for automatic control of the hitch implement depth
depending on the slip coefficient of tractor wheels. This feature makes it easy for the oper-
ator to operate under difficult soil conditions such as excessively wet soil, uneven rough
terrain, deep working depth, etc.
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Rear 3-point hitch Drawbar

— Drawbar: The tractor drawbar with the maximum allowable vertical load of 4,082
kg and a 51 mm pin (CAT IV) maximizes efficiency of operation with trailed implements.
The drawbar attachment point located close to the tractor’s centre of gravity provides the
best distribution of axle load, 50/50. This offers an appreciable saving of fuel. Heavy-duty
drawbar with the maximum allowable vertical load of 5,443 kg and a 70 mm pin (CAT V)
is available as an option.
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Text 6. Rostselmash Series 3000: Comfort Features

Source: https://en.rostselmash.com/products/models-tkt/seriya-3000/

As to comfort key features of RSM 3000 tractors, they include:

— Cab: RSM 3000 tractor has one of the most spacious cabs in the class

A comfortable two-seat cab in RSM 3000 :
with high-quality furnishing, low noise levels, care-
ful ergonomics and practical materials allows for
operating the tractor during 10-12 hours per shift
without excess fatigue.

v’ the steering column can be adjusted by tilt

and reach;

v’ heater and climate control system;

v’ semi-active pneumatic operator’s seat;

v wide variety of seat settings and adjust-

ment options (11);

v’ tractor control console with multi-function

joystick;

v' 8.7” colour touch screen with integrated dashboard;

v cooled locker compartment (for 1.5 1 bottle);

v" numerous pockets for storing bottles with drinks (0.3 1 to 2 );

v" audio-ready;

v’ electrically driven and heated rear-view mirrors;

— Armrest with integrated control panel: The armrest also has the buttons of
cruise-control, activation of the automatic transmission mode, activation/deactivation of
the differential lock, lifting/lowering of the 3-point hitch (option), activation of the PTO
shaft (option).

Armrest Automatic constant ground speed system

— Cruise control: The automatic constant ground speed system maintains a preset
value of engine speed. This function allows operating at an optimum engine speed mode,
irrespective of the position of the throttle control lever.

— Multi-function control joystick: The joystick helps shift gears, select the trans-
mission operation modes, control two sections of the hydraulic control valve, rear hitch or
headland control.

— Colour touchscreen: 8.7” high-resolution colour touchscreen in a dust-proof IP50
housing is easy to read, it displays all information on functioning status of tractor systems
and supports the following features:

v' electronic instrument cluster;
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performance and fuel consumption;

engine load;

sensor readings, calibration;

service intervals;

setting hydraulic distributors and rear hitch;
headland setting;

integrated MP3 media player and radio;
integrated GPS tracker.
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Joystick Colour touchscreen Locker compartment

— Cooled locker compartment: Now a bottle of water will always be cooled, even
during the hottest season.

Text 7. Rostselmash Series 3000: Attention to Details and Options

Source: https://en.rostselmash.com/products/models-tkt/seriya-3000/

A lot of attention is paid to details and options in RSM 3000 tractors.

— Autopilot: Rostselmash tractors can optionally be fitted with a GPS/GLONASS
automatic guidance system. The autopilot will improve tractor’s productivity by 10% by
minimising gaps and overlaps during tillage operations, and eliminate the risk of overly
dense sowing when using seeding systems. The tractor is compatible with both an electric
autosteer and a more precise steering system via a hydraulic valve. The last-mentioned op-
tion is available for ordering as a factory-installed equipment. Factory pre-installed hy-
draulic autopilot provides a wide range of precision agriculture functions (including ISO-
BUS, support of RTK and RTX, mapping and variable seed/fertiliser application, automat-
ic turning, etc.). These functions are unlocked at the Customer’s request.
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— RSM Agrotronic: All the RSM Series 3000 tractors are supplied with the proprie-
tary Agrotronic remote satellite monitoring system onboard (the system includes fuel level
sensors, a GPS tracker). The features of the system include:

v' tractor travelling and operation monitoring;

v’ operation parameter analysis;

v' fuel filling/draining monitoring;

v'error notifications.

All operating parameters can be monitored from the computer or using the applica-
tion for Android OS /I OS smartphones.

— Speed radar: The speed radar is included into basic configuration of RSM Series
3000 tractors. It displays actual ground speed of the tractor so that the operator can check

the wheel slip factor in real time.
T——
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Speed radar Fuel filter separator

— Fuel filter separator: The auxiliary fuel filter (filter separator) is included into
basic configuration of ROSTSELMASH tractors. When the engine runs, the primary fuel
filter and the auxiliary on-engine filter separator remove water and solid impurities that
can be present in the fuel system, thus reliably protecting the engine against damage to the
diesel fuel system and preventing dirt formation. To drain the primary fuel filter, one shall
open a small plastic valve on the filter bottom.

— Reversable fan: The standard configuration of 3575 model tractors includes a re-
versing fan to automatically blow off dust and crop remains from the radiators by means
of reversing the rotation direction of blades.

Reversable fan Battery disconnect switch

— Battery disconnect switch: The battery disconnect switch can be used for quick
isolation of tractor circuits from the batteries.
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— Maintenance: Among other similar machines, Rostselmash tractors are the best in
terms of convenience and ease of maintenance:

v" all lubrication points can be accessed from ground;

v'every reservoir holding any fluid is equipped with sight gauges;

v' filling necks of fuel tanks are located on the both sides of the tractor and can be
accessed from ground;

v air filters can be accessed from ground;

v" side hood panels on the tractor open up easily providing access to belts, alterna-
tor, starter and air conditioner compressor;

v" the front grille can be opened outwards providing access to the cooler package
that, in its turn, is opened like a book for maintaining the evaporator of the air conditioner
condenser, hydraulic oil cooling radiator, engine coolant radiator, fuel cooling radiator and
intercooler;

v" you will need minimum time to complete the per-shift service procedure.

— Power Beyond: This optional kit is required for ensuring normal operation of cer-
tain sowing systems (for example, systems equipped with hydraulic-actuated seed-meter
device of the grain tank or automatic steering wheels of the seeder). Power Beyond func-
tion ensures maximum hydraulic flow from the hydraulic pump to the seeder by-passing
the hydraulic valve. It includes two 1-inch couplers and a coupler for LS line.

ower Beyond kit - Rear power take-off shaft

— Power take-off shaft (option): Rear power take-off shaft (option) rated for 1,000
rpm is available as an option. It is supplied with the 20-spline shaft end and shaft diameter
of 45 mm.

Text 8. John Deere Updated 7R Tractors

Source: https://www.agriculture.com/machinery/tractors/john-deere-7r-tractors-
updated-for-2020

The updated model 7R tractors from John Deere include a new, higher horsepower
model, more technology, and larger cab. This family of tractors includes seven models
ranging from 210 to 330 in horsepower. These machines were designed especially for di-
versified crop farmers, livestock producers, and commercial hay growers.

"New 7R tractors deliver high-horsepower capabilities in a compact, easy-to-
maneuver chassis," says Tammy Lee, marketing manager for Deere. "The latest updates
strengthen dependability and simplify routine maintenance and service work while adding
new technology."
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The updated 7R tractors will follow a new naming convention. The three-digit num-
ber corresponds to the horsepower of each tractor. A seventh model has been added to the
top of the size range of this family.

v" The 7R 330 has been added to this tractor family and is the largest size offered.

v 7310R is the 7R 310

v 7290R is the 7R 290

v 7270R is the 7R 270

v" 7250R is the 7R 250

v 7230R is the 7R 230

v 7210R is the 7R 210

Deere designed the new 7R family
with increased dependability in mind. The
company says hydraulic and electrical
routings have been improved over previous
models. The 7R tractors have more com-
mon parts with other tractors to make parts
replacement cheaper and faster. Several
components have been relocated for improved access. Deere designed thls line of tractors
with simplified systems and improved on-board diagnostics for shorter down times.

Lee adds, "The number of hydraulic connections were reduced, decreasing the num-
ber of potential leak points. A new decal was placed inside the tractor's hood panel with
service and maintenance points clearly identified to make these tasks easier to perform."

The short wheelbase and high maneuverability of these tractors make them an at-
tractive choice for seeding, loader work, or baling. An e23 PowerShift transmission is
standard and is designed to handle sudden, high-torque power loads while being respon-
sive, quick, and smooth shifting. This transmission has three modes to automate gear se-
lection and RPMs so the operator can keep up the ground speed they want based on load.

An optional Infinitely Variable Transmission (IVT) is also available. When a tractor
is ordered with IVT, it can be upgraded to include CommandPRO. CommandPRO is an
ergonomic multi-function lever that includes controls for tractor speed, direction, and im-
plement control. It also includes 11 reconfigurable buttons, that can be assigned appropri-
ate functions for the task at hand.

"The precise speed control of CommandPRO makes implement hookups easy and
allows you to accelerate from zero to top speed with the push of a lever — perfect for road
transport,” says Lee.

~ John Deere 7R tractor planting

Farmers can be comfortable for longer, thanks to the new, largest ever cab from
Deere. The new cab offers two extra inches of headroom and a 24% wider entry path, so
it's easier to get in and out of the machine. Inside the cab operators will find many conven-
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iences they may be used to in their truck. The company offers three levels of cab packages
including Select, Premium, and Ultimate. The Ultimate cab features a new electronically
adjusted leather seat. This seat has heating, ventilation, and massage capabilities to keep
operators comfortable all day or night. This top-of-the-line cab package also includes a
leather-wrapped steering wheel, footrests, and a carpeted floor mat.

As part of the Ultimate cab, operators can connect their smartphone to a 6.5-inch touch
screen display and multi-speaker system that puts podcasts, music, and more at their finger-
tips. The cab suspension system of the 7R tractors has also been changed. The previous hy-
dro-pneumatic cab suspension system has been replaced with a mechanical system. Lee says,
"This change was made without sacrificing current comfort and performance levels. For cus-
tomers who demand an even smoother ride and higher levels of industry-leading comfort,
they can add either a new ActiveSeat II or our proven Triple-Link Suspension Plus."

Farmers can also choose from three visibility packages. The Ultimate package was
designed for efficient nighttime operation and features 22 work LED and 8 convenience
LED lights. This is double the lighting package of previous models. This top-of-the-line
lighting package offers 360 degrees of lighting coverage and is especially useful when
servicing equipment.

The Ultimate visibility package also includes electric, heated, telescoping mirrors;
front, right, and rear wipers and sunshades; and integrated cameras in the front and rear of
the tractor.

John Deere 7R tractor lighting package

These updated tractors are compatible with the latest John Deere precision technol-
ogy. "John Deere made several precision ag technology updates that make it easier for cus-
tomers to remotely monitor and manage tractor and field operations and to enable more
timely transfer of prescriptions and data," says Lee.

All 7R tractors come with an integrated Gen 4 4600 CommandCenter display, Star-
Fire 6000 integrated receiver, and AutoTrac activation. The receiver doesn't require cali-
bration of the Terrain Compensation Module and is more accurate than previous models.
The company also designed it to be less vulnerable to theft.

"Coupled with the guidance system enhancements that were made, operators will be
up and running with even greater accuracy in less time," Lee says. She adds, "Additional
premium or automations are available so customers can upgrade and choose the level of
accuracy they prefer. A full suite of John Deere technology is included for the seamless in-
tegration of automation, documentation, and connectivity through the John Deere Opera-
tions Center. This includes JD Link with five years of service, John Deere Connected Sup-
port, Expert Alerts, Remote Display Access and Wireless Data Transfer."
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Text 9. The 2025 9RX Series Is John Deere’s Biggest Tractor Yet

Source: https://www.agriculture.com/the-2025-9rx-series-is-john-deere-s-biggest-
tractor-yet-8600115

The new 9RX tractors increase productivity by 100 acres per day compared to pre-
vious models, according to John Deere. With a maximum engine power of 830 hp, the
Model Year 2025 John Deere 9RX four-track tractor is the company’s most powerful yet.

The 2025 9RX is a ground-up redesign of Deere’s 9RX series for its higher horse-
power capabilities to achieve lower operating costs per acre, says Michael Porter, large
tractors go-to market manager for John Deere.

With increased performance, the 9RX series enables farmers to eliminate passes, re-
ducing soil compaction, and increasing productivity by 100 acres each day compared with
previous models, Porter says. This is based on John Deere’s internal testing, comparing the
2023 9RX 640 tractor pulling a 2680H high-performance disk at 11.9 mph with the new
9RX top-of-the-line 830 tractor pulling the same tool at 13.4 mph, both at maximum pow-
er for eight hours a day at 4 inches deep in cornstalks.

— Performance: Deere offers the 9RX series in three models: the 710, 770, and 830;
each number correlates with the tractor’s rated horsepower. The tractors are built with in-
line six, 6-cylinder JD18 engines, and 515-gallon fuel tanks. The JD18 is a single-fluid
engine (strictly diesel fuel) requiring no diesel exhaust fluid (DEF). Deere estimates this
can save a farmer up to 800 gallons of DEF per year.

The 9RX series uses the e2l, 21-speed transmission with Efficiency Manager.
Farmers select a traveling speed, and the transmission shifts and manages RPMs to main-
tain the speed. Porter says the transmission is quick to accelerate, for a smooth and respon-
sive ride.

An optional triple pump gives the 9RX series a hydraulic flow up to 168 gallons per
minute. For implements with high hydraulic needs, Deere can build the engine with op-
tional Intelligent Power Management, adding a 40-hp bump. The 830 can achieve up to
3,123 pound-feet of torque at 1,400 RPM. The 9RX series has a category 5 drawbar, with
a maximum vertical load of 19,000 pounds. The high power means the tractors can pull
double the cart load of previous models, while going 1 mph faster on average, Porter says.
This can help reduce refilling time, translating to more time in the field.

The new series has a base weight of 74,000 pounds, with a maximum ballast of
84,000 pounds. John Deere has forgone traditional suitcase-style weights, traded out for
forklift-ready mono weights to expedite adding or removing the ballast.

— Handling: These new four-track 9RX tractors have a 15.2-foot wheelbase, and a
22.3-foot turning radius from the rear axle centerline. The series uses Camso Ag 3500
tracks at 30 inches wide, with 88 inches of tread spacing. Optional Camso Ag 6500 tracks
are available at 36 inches wide, with 120 inches of tread spacing.
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— Cab experience: The 9RX series is built with the new CommandView IV Plus
cab, with 15% more floor space compared with previous models, and 20% more visibility
on the right side, thanks to the removal of the wheel well.

The new cab suspension system has three degrees of freedom, allowing the cab to
pivot independent of the rest of the tractor; the passive air seat provides a smoother ride.
The seat in the Select cab package swivels 8° to the left and 40° to the right, while Premi-
um and Ultimate package seats swivel 25° to the left and 40° to the right. Other amenities
include a new footrest peg, extra storage for tools, and a cooling box for food and drinks.

Buyers can select from three radio packages, with options including AM/FM radio,
auxiliary input jack, USB audio and video inputs, SXM satellite radio, Apple Airplay and
Android Auto compatibility, speaker system, Bluetooth microphone, and more. Additionally,
farmers can choose from three lighting visibility packages to meet their operational needs.

— Technology: The 2025 9RX series employs the same built-in technology as
Deere’s model year 2024 tractors. This includes an in-cab G5 Plus display, integrated
StarFire 7500 receiver, JDLink modem connectivity, and autonomy-ready features.

“The autonomous-ready package offers all the hardware, software, and safety fea-
tures that we know today will be required for autonomous operation in the future,” Porter
says. “This allows the machine to easily convert to a fully autonomous tractor.”

Text 10. Claas Introduces New Xerion,
Arion and Axion Tractor Lines

Sources: https://www.agriculture.com/claas-introduces-new-xerion-and-arion-
tractor-lines-7563007, https://www.agriculture.com/machinery/tractors/claas-updates-
xerion-tractor-line-for-2023, https://www.agriculture.com/machinery/tractors/claas-
announces-terra-trac-for-the-axion-tractor

— Xerion 4WD tractors updates: Claas has announced updates to its line of Xerion
4WD tractors for 2023 including powertrain upgrades and improved hydraulic flow. The
new updates are designed for compatibility with large implements like wide air seeders.
The enhancements for 2023 will be available on the Xerion 5000 and 4500 models in
TRAC or TRAC VC configurations.

"We designed the XERION to be our customers' favored choice for true tractor ca-
pability," says Frans Reijmers, tractor product manager for Claas. "The enhancements to
2023 models build on its core strengths and provide the power, a better balance in the de-
sign, and operator confidence that makes tackling those all-day, tough jobs more conven-
ient than ever."

The Xerion tractors are offered in a range of 435 to 530 hp. The updated models run
on the brand new Eccom 5.5 CVT, a 4-range CV'T that's de51gned to better transfer the en-
gine's torque and power to increase efficiency.

These tractors can hit a maximum forward speed
of 31 mph at a low, fuel-saving rpm.

With the new Eccom 5.5, the tractors also
have higher hydraulic flow than previous models.
The Xerion has up to six double-acting rear spool
valves, and a brand-new pump transfer gearbox.
Optional tandem pumps allow oil flow up to 111
gallons per minute, designed to work with high oil
flow implements like wide air seeders.
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Up to two spool valves, three with the optional tandem pump, can be prioritized in
Claas' CEBIS touch display system.

An optional separate 120 hp. Hydraulic system with 66 gallons per minute at 3,770
psi is available for attachments such as manure tanks and front-mounted implements that
require high-horsepower hydraulics. A hydraulic dual-circuit trailer brake can also be in-
stalled on the Xerion models.

A new base weight plate for the multi-purpose carrier space behind the cab is also
available on the 2023 Xerion tractors. With the new system, up to 15,432 pounds of addi-
tional ballast weight can be loaded on the tractor. Depending on the application, the Xe-
rion can be balanced for a 50/50 weight distribution.

— Xerion 12 Series and Arion 600 Series: Claas’ new Xerion 12 Series is built for
high-horsepower applications, while the Arion 600 Series is a versatile workhorse. Claas
has announced the launch of the Xerion 12 Series and Arion 600 Series, and now offers
the Axion 900 Terra Trac in row-crop friendly builds. "With innovative features and a
bold design, these tractors will become the go-to choice for farmers looking to take their
productivity to the next level,” says Frans Reijmers, tractor product manager for Claas
North America. “We have taken into account the valuable input our customers have given
us, and we are excited to see how these tractors will deliver on their needs."

— Xerion 12 Series: The new Xerion 12 Series is launching with two models: the
Xerion 12.650 and 12.590, built with high-torque Mercedes-Benz six-cylinder engines
with 15.6 1 cubic capacity, coming in at 653 and 585 hp, respectively. Its low-engine speed
concept brings a maximum power output at 1600 rpm, maximum torque at 1300 rpm, and
idling speed at 650 rpm.

These models take inspiration from Claas’ original Xerion 5000 and 4000 Series
models — bringing back the fixed-frame design, CVT transmission, and quiet cab — but in-
creased in size. This tractor was designed for commercial farms, with up to 3100 Nm
torque to pull the largest air seeders, tillage equipment, and grain carts.

Claas Xerion 12 series pulling a planter

The Xerion 12 models have a hydraulic flow rate of 140 gallons per minute, and
come standard with a continuously variable transmission. The tractors have a new, heavy-
duty axle system to support the higher horsepower and heavier implements.

Farmers can order the Xerion 12 models with 36- or 30-inch Terra Trac units on all four
corners to help reduce ground pressure and compaction, lessen vibration, and increase trac-
tion. Wheels are also available, using 800/70 R42 duals with a footprint of up to 42 inches.

The cab has also increased in size, with 20% more legroom than previous models.
For added comfort, the tractors are built with four-point suspension, and a sound-
dampening design.

— Arion 600 Series: The ARION 660, 650, and 630 models come in a range of 165
to 205 hp, and are equipped with a continuously variable CMATIC transmission. These
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tractors are designed to be versatile work-
horses intended for a range of tasks around
the farm or ranch.

The Arion series has a maximum §
transport speed of 31 mph and a lift capaci-
ty of 17,600 pounds. The models also have
four-point suspension, a front PTO, and
three-point hitch. When equipped with the
CLAAS FL150 hydraulic loader, the Arion
can lift 7,546 pounds up to 15 feet high.
The cabs come equipped with standard M : Sl L e
comfort features familiar to the Claas family of machmery, w1th the add1t10n of a 12 inch
CEBIS touchscreen display for control of essential functions.

— Axion 900 TT updates: The Terra Trac option for the Axion 900 is now available
on 18-inch belts on 88- and 120-inch centers, in addition to the previous track widths of
25, 29 and 35 inches. The AXION 960TT and 930TT models, have a four-mode, continu-
ously variable CMATIC transmission, come in at 445 and 355 hp, respectively.

Claas has announced the Axion 900TT with its Terra Trac technology. Claas is
bringing the Terra Trac friction drive track from its line of combines to the Axion 900
tractor series with the Axion 900 TT, making for the company's first half-track tractor with
full suspension.

The new Axion 900 Terra Trac (TT) is designed for better flotation, traction, opera-
tor comfort, and soil protection with the use of its drive track.

"We look to our customers to continuously evolve our approach to the design and
innovation of new products," says Drew Fletcher, tractor product manager at Claas.
"Through extensive testing and discovering numerous advantages with this product com-
pared with other manufacturers, this is technology we're thrilled to bring to market."

The most obvious update to the Axion tractor is the addition of the Terra Trac de-
sign used on other Claas machines. The front wheel and rear-track have independent sus-
pension, which helps the 900 TT have less ground pressure and reduced soil disturbance
while increasing traction.

Claas Axion 900 TT tractor is | Terra Trac on Axion 900TT
pulling an implement

The Terra Trac on the 900 TT also has a larger rear driver wheel that increases the
surface area of contact between the plates and inner side of the track. Different from the
combines, the wheels on the 900 TT are now spoked instead of solid to assist with clearing
debris from the track. The individual tracks are also modular, meaning if the rubber gets
chunked from contact with debris, it can be replaced individually.
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Combined with the four-point cab suspension and fully suspended tracks, the 900
TT is a smooth ride from Claas. Like other Claas vehicles with the Terra Trac, the wheels
in the tracks use hydraulic pistons.

"These rollers can move up and down, and it can 'smile' or 'frown' as it goes over
changes in soil, and going through waterways, we can always maintain constant ground
contact," says Fletcher.

Taking it on a test ride through Claas' testing facility, I noticed minimal bumps and
jolts in the ride compared to a standard-wheeled tractor.

Another feature new to the Axion 900 TT is the height-adjustable drawbar at the
push of a button, which can make for easier hook-ups when attaching implements, without
the need of using tools to adjust.

The 900 TT is powered by a Cursor 9, 8.7-liter FPT engine, maintaining an effi-
cient, low-speed, high-torque concept at 1,400 RPM. The four mode CVT CMATIC
transmission system is designed for fuel savings, never using less than 60% mechanical
drive or more than 40% hydraulic drive, according to Fletcher.

Text 11. One in Every Ten Tractors in the World Is from Belarus

Source: https://www.agriland.ie/farming-news/1-in-every-10-tractors-in-the-world-

is-from-belarus/, https://www.belarus-tractor.com/en/mtz/company/eksport/

“One in every 10 tractors in the world is from Belarus.” It’s a bold claim, but that’s
the message from Minsk Tractor Works. Its products are best known in this part of the
world under the ‘Belarus’ brand-name. Belarus doesn’t just produce big numbers of trac-
tors; it also produces big tractors. Evidence of this was the appearance of a prototype
(466hp) 4522 model at the most recent Agritechnica show in Germany.

The ‘Belarus’ tractor brand-name has a lengthy lineage. Some readers may also be
familiar with the associated MTZ badge. MTZ stands for ‘Minskiy Traktorniy Zavod’;
‘Minsk Tractor Works’ is simply the English translation.

That’s why you might see either ‘MTZ’ or ‘Belarus’ badges adorning what might
otherwise be identical tractors. Minsk Tractor Works was founded as far back as 1946, in
the aftermath of World War II. Thus far, it has manufactured over 3,883,000 tractors. For
the record, the city of Minsk is the capital of the country of Belarus.

— Historic decree: Minsk Tractor Works came into existence following a decision
by USSR (Union of Soviet Socialist Republics) leader Stalin and the executive officer of
the USSR’s ‘Council of Ministers’ to sign a historic decree in 1946. This decree obliged
the Ministry of Agricultural Engineering of the USSR to construct a factory with the ca-
pacity to produce 50 crawler tractors per day (each with 37hp diesel engines). These
crawler tractors were launched in 1948.

Soon after, the factory’s first prototype wheeled tractors came into existence. The
chief designer of Minsk Tractor Works — Ivan losifovich Drong — proposed the name
‘Belarus’. Thus, began the legacy of the now-famous brand-name.

By 1958, the 1,000th tractor had rolled off the production line. Fast forward to 1972;
that’s when the 1,000,000th tractor was built — quite a milestone by any reckoning. 1973
saw the advent of the first “experimental” Belarus MTZ-80 tractors (an example of which
is pictured below).

These were considerably more powerful than previous MTZ-50 models. They were
destined for a plethora of new markets; one was even tested at the University of Lincoln
(Nebraska, US).
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Belarus 4522 Belarus MTZ-80

Two years later, in 1975, the USSR’s State Committee on Science and Technology
named the MTZ-80 as its ‘Machine of the Year’.

— Another milestone: By 1984, the 2,000,000th ‘Belarus’ tractor had rolled off the
line at Minsk Tractor Works.

The factory continued on into the next decade; 1991 saw USSR President M. S.
Gorbachev’s visit to the plant. By the mid-1990s, management claimed that every second
tractor in the CIS (Commonwealth of Independent States) was a ‘Belarus’. All the while,
the entity was seeking new outlets. In 1998, for example, Minsk Tractor Works established
an assembly operation in Yugoslavia. This was a period when Belarus tractors had started
to appear as far away as Mauritania, Yemen and even Sudan.

The rest, as they say, is history. Nowadays, Minsk Tractor Works is still an active,
vibrant manufacturer — laying claim to a significant chunk of the world’s existing tractor
population.

According to the Minsk Tractor Works website, it is among the top 10 largest ex-
porters of tractors in the world: more than 90% of its manufactured products are delivered
abroad. BELARUS tractors operate in 125 countries on five continents.

The range of BELARUS machines includes 160 models and more than 220 modifi-
cations for operation in any conditions. At the same time, MTW offers to the customer the
technology for soil cultivation and harvesting: the tractor as a power tool, equipped with
mounted and trailed implements. Special attention is paid to development of innovations,
new models, and application of high technology.

A large distribution network has been created to promote BELARUS vehicles on the
global market. More than 100 organizations (in- &, = = N =
cluding about 20 MTW’s own entities) are part- - : =
ners of the enterprise in selling the products.

For the last 5 years (from 2018 to 2022) "=
and 6 months of 2023, BELARUS vehicles
have been delivered to 80 countries. According
to the results of 2022, exports exceeded 900
million dollars, which is almost one third high-
er than the level of 2021.

The key market for Minsk Tractor
Works is the Russian Federation. Amidst the
geopolitical and macroeconomic turbulence,
the company is ramping up the volume of ex-
ports, increasing its share of presence. The dis-
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tribution network of MTW has a dealer center in almost every Russian region, which al-
lows to be closer to the consumer, to provide high-quality and timely service, to maintain
the operation capacity of vehicles, observing agricultural timelines, which is especially
important in ensuring food security.

MTW manages to scale up supplies to other CIS countries: Azerbaijan, Kazakhstan,
Kyrgyzstan, Uzbekistan. Exports to the so-called «far arc» countries, including Southeast
Asia and Africa, are increasing as well.

Text 12. Minsk Tractor Works

Source: https://www.belarus-tractor.com/en/mtz/company/manufacture/

Minsk tractor works is one of the leaders of the world agricultural machinery indus-
try with a powerful technical and technological potential, with many years of experience in
creating tractors and special-purpose machinery. The competitive advantage of the enter-
prise is its full-cycle production.

— Heart of MTW: The tractor assembly shop is the «heart» of MTW. This common
phrase hides deep meaning of production workflow taking place at the enterprise. All
shops — the «organism» — work for the «heart» — the tractor assembly shop — to beat. Just
like the tractor assembly shop works for the whole plant to live. Two assembly lines work
in the tractor assembly shop. The first one assembles tractors over 100 h.p., the second one
assembles tractors up to 100 h.p. The products are made by sub-assembly method.

In addition to the tractor assembly shop, a floor conveyor is located in the areas of
mechanical assembly production, five shops of which manufacture parts and units for
power-saturated BELARUS tractors with the capacity of more than 350 h.p.

— The keystone: Tractor production starts with the blank preparation shops — press,
thermal, forging shops, foundries No. 1, 2 and 3, steel foundry and precision steel casting
shop, as well as the cab shop. By the way, the foundry shop of Minsk Tractor Works is the
largest in the Republic of Belarus.

— Thousands of part types: Mechanical shops perform processing of parts. MTW
has mechanical shops No.1, 2, 4, 5 and 7, as well as mechanical assembly shop No.3 and
small series shop. In mechanical shop No.1 gearboxes are made, mechanical shop No.4
makes coupling clutches, mechanical shop No.3 makes front axles. These parts are sent to
mechanical shop No.2, where transmissions are assembled.

At present, mechanical shop No.5 is technically equipped the best, though this does
not mean that the other shops are stagnant in development: step-by-step modernization af-
fects all the manufacturing stages.

— Everything is tested: When leaving the assembly line, small and medium-sized
tractors are run-in at stations No. 4 and No.7 of the tractor assembly shop. Power-saturated
vehicles are tested at the Tractor Testing Center of MTW-HOLDING in Obchak village.

The complex of testing sites of the Tractor Testing Center consists of:

v" four circular strength test sites with a room for remote control of tractors under
testing;
roads with different turning circles with radius of 11 and 20 m;
testing site with dynamometer fields;
sites for determining lightening, visibility and turning radius;
slopes with different incline grade;
site with benches for determining protective properties of cabins.

More than 200 design engineers, engineering technicians and workers are involved
in the preparation and performance of the tests.
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— Final touch: After the equipment has been tested for compliance with all the de-
clared specifications, it is delivered to the tractor finishing and painting shop. Here, the
tractors are given the «ready-for-sale appearance»: facing, fenders, flaps are mounted, in-
formation plates are installed, etc.

Before the tractors are sent to the sales department, the tractors are accepted by the
technical control department.

At the final stage, before shipment to the customer, the products are delivered to the
preservation and packaging shop, that is, the warehouse of finished products. And then,
BELARUS tractors start the way to their destination: under their own power, by rail, or by
highways.

— Tractor as an idea:

However, no production is possible without the team that «drivesy the tractor to the
assembly line.

The design department is the starting point for the journey of creating new vehicles
and modernizing the existing models. Here, images of future products are created and the
corporate identity of the company is formed.

— Think tank: Although an idea itself is of great value, it has no meaning without
realization. The work of the specialists of the MTW Scientific and Technical Center pre-
cedes putting the tractors on the assembly line. Scientific and Technical Center includes
two departments of engineering and experimental works — No. 1 and No. 2. The first one
designs wheeled tractors, the second one — special-purpose vehicles. But a mere design is
not enough. Manufacturing prototypes and small batches of new products is necessary in
order to see in practice the product that is planned to be put into serial production. This is
the job for pilot production shop No. 1 in DEEW-1, and for pilot shop No. 2 in DEEW-2.

— Introducing technology in production: The organization of the production process
is the responsibility of the experts at the Chief Production Engineer Department. It is the pro-
duction engineers who can answer three questions: what do we produce? What materials do
we use? What do we need for production? Minsk Tractor Works enjoys dictate of technology.

Text 13. MTW Production: Tractors

Source: https://www.belarus-tractor.com/en/production/traktory/

Minsk Tractor Works produces the following tractors:

— SERIES 300: The small dimensions of these series tractors make it possible to use
them on small-contour fields up to 3 hectares, in industrial premises and greenhouses. Var-
ious configurations are adapted to work in different climatic conditions. The tractors can
be coupled with a wide range of agricultural and municipal equipment.

— SERIES 400/600: Tractors of this series are designed for small-contour fields up
to 5 hectares, industrial premises and greenhouses. Various modifications of tractors are
adapted to work in different climatic conditions. The tractors can be coupled with a wide
range of agricultural, municipal and industrial equipment.

— SERIES 800: This model is the most large-scale one in the product line of OJSC
“MTW?”. These vehicles can be used not only in agriculture and utilities, but also in the
construction industry. There are various configurations for any operating conditions and
climatic zones. Ideal for cultivation of areas up to 15 hectares.

— SERIES 900: Unlike the previous series, these tractors are equipped with more
powerful engines. There is a wide choice of synchronized and mechanical transmissions,
various types of cabs and hydraulic lift linkages. There are modifications for any operating
conditions and climatic zones. Ideal for areas up to 20 hectares.
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— SERIES 1000/1200: The 1000 series is equipped with powerful engines and syn-
chronized transmissions. The tractor is designed to perform various agricultural work with
mounted, semi-mounted and trailed machines and implements, as well as the transporta-
tion work. Ideal for areas up to 25 hectares.

— SERIES 1300: 6-cylinder engine, synchronized gearbox and powerful hydraulic
linkage make it possible to efficiently operate the tractor in all types of agricultural work.
There are options both with cabins and with canopy frames for work in countries with a
tropical climate. Ideal for areas up to 50 hectares.

— SERIES 1500: 6-cylinder engine, synchronized gearbox, electro-hydraulic linkage
and comfortable cab with cylindrical panoramic windows. These tractors have different
climatic versions and a wide range of additional options. Intended for cultivation of areas
up to 60 hectares.

— SERIES 2000: Combination of powerful 6-cylinder engine, electro-hydraulic link-
age, comfortable cab and fully-equipped basic configuration with air conditioner and twin
rear wheels. Designed for cultivation of large areas with wide-cut and combined units.

— SERIES 3500: Machines of this series are ideally balanced tractors of high power.
Modern technical equipment, hydro-mechanical transmission, front and rear lift linkages,
front and rear power take-off shafts, creeper gear, twin front and rear wheels. The hydrau-
lic system has a variable displacement pump up to 160 1/min. A comfortable cab with air
conditioning. Ideal for cultivation of large areas.

— BELARUS 1502: Crawler tractor equipped with a blade for digging and backfill-
ing trenches, erecting embankments, moving bulk materials, uprooting and moving
stumps, as well as performing land reclamation work. It can be used on weak and water-
logged soils.

— BELARUS 2103: Agricultural crawler tractor for general-purpose work on water-
logged and weak soils. It can accomplish work faster than wheeled tractors do.
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Text 14. 6-cylinder Belarus: Strong and Reliable

Source: https://www.powertraininternationalweb.com/off-highway/6-cylinder-
belarus-strong-and-reliable/, https://agro-sales.ru/wiki/traktor-belarus-3022-dts-mtz
1. Tractor Belarus 2022.6: There is a 6-cylinder Belarus under the bonnet of the
tractor we tested for you. And the tractor is, obviously, from the Belarus tractor manufac-
turer. The Belarus 2022.6, strictly speaking. This is basically a captive story from Eastern
Europe.

J 6-yllindér diesel engine Belarus 2022.6

Undoubtedly one of the strong points of the Belarus 2022.6 is its Diesel engine,
which despite its somewhat outdated architecture is reliable and capable of delivering
good performance, as we were able to appreciate during the test. With a 7.1 litres dis-
placement and a mighty torque of 905 Newtonmetre at 1,600 rpm, it made a positive im-
pression, always ready to respond to pedal stress at any rpm and in any gear. It’s really
hard to put it to the test, as it makes up for the impossibility of changing gear on the move
by responding promptly to sudden changes in load. Stage IV compliant, the Belarusian
six-cylinder is supercharged by a turbocharger with intercooler and uses an electronically
controlled common rail injection system. Exhaust gases are treated downstream with a
classic Scr system. The power curve peaks at 161.7 kilowatts at 1,900 rpm and then drops
to 155.9 kilowatts at 2,100 rpm. Fuel consumption is normal and the 370-litre fuel tank en-
sures ample autonomy for the entire working day. The engine is mated to the classic me-
chanical gearbox. As mentioned earlier, there is nothing hydraulic here, so it is always es-
sential to use the clutch to change gear.

The appearance of the 2022.6 is therefore not the most modern, with its ‘whale-
mouth’ bonnet containing two large, square-profile headlights, but it is decidedly func-
tional. One-piece, it can be opened at 45 or 90 degrees, allowing easy access to the engine,
the batteries (there are two, one 24-volt for the starter and one 12-volt for the electrical
system) and the air filter.

2. Tractor Belarus 3022 DC (MTZ): Agricultural energy-rich wheeled Tractor
BELARUS-3022DC.1 with a diesel engine BFO6M1013FC (DEUTZ) with a power of 303
hp, certified according to the 2nd stage of Directive 2000/25/EC, traction class 5.0 with a 4x4
wheel arrangement. It is designed to perform various agricultural work with mounted, semi-
mounted and trailed machines and implements, in transport, with loading and unloading
equipment, harvesting complexes, as well as for driving stationary agricultural machines.

The distinctive features are:

— It is designed for long-term operation in reverse mode and is distinguished by the
presence of a reverse control station, which includes an additional steering column,
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duplicated controls for the clutch, brakes,
fuel supply, as well as a special swivel seat
for operation both in forward motion and in
reverse.

— Unlike the previous model (Belarus-
2022.3), this machine is equipped with a
Deutz BFO6MI1013FC engine (made in
Germany). =

Hydraulic mounted system — univer- [§
sal, with joystick control, based on an axial
plunger adjustable pump from Bosch-
Rexroth, providing power, positional and 5
mixed control of tillage depth, having a five-section distributor with electrohydrauhc con-
trol and the ability to program hydraulic system functions (EHS), electrohydraulic control
regulator for front (FNU) and rear (RHL) mounted devices.

2.1.4. Tractor Attachments and Implements
Text 1. Tractor Attachments

Source: https://www.holtags.com/types-of-farm-equipment-and-their-uses#tractors

Tractor attachments are attached to tractors or pulled behind them to add a new level
of functionality. Their uses range widely from soil management to seeding. The different
types of farm machinery attachments are detailed below.

1. Plows: A plow is a large tractor attachment that drags behind the tractor, using
long blades to cut furrows in the soil. This process not only loosens and turns the soil, but
it also helps kill off any surface vegetation that is not intended to be there. While the soil
has to go through several subsequent steps to be ready for planting, plowing is an essential
first step.

The concept of a plow may seem simple enough, but there are a variety of different
plow types. Each plow type is suited to a specific soil type, soil condition and crop type.
Here is a look at the three most common types of plows:

— Moldboard plows: Moldboard plows consist of wing-shaped blades, which are
specifically designed to cut into and turn the soil. This is an ideal type of plow for shallow
but thorough soil turning, which is often necessary for land that hasn't been used for crop
production for several years.

— Disc plows: Disc plows consist of rows of discs that work to turn the soil and cut
up weeds. These are less common than moldboard plows as they are less effective at turn-
ing the soil, but disc plows may be more useful for soil that is particularly sticky or rocky.

— Chisel plows: Chisel plows consist of exceptionally long shanks. These shanks
turn the soil at a depth of a foot or more. This is often necessary for land that has been
used for consistent crop production.

Plows can range widely in price from a few hundred to several thousand dollars de-
pending on the type, size, brand and condition of the plow.

2. Harrows: Where plowing primes the soil, harrowing further agitates it in prepa-
ration for agricultural work. These attachments break down clumps of soil, make the soil
surface level and redistribute crop and weed residue to make it easier for new plants to
take root and grow. Harrows can also be used after distributing manure and fertilizer, as
they can help break up clumps and distribute the fertilizer more evenly.
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Some common types of harrows include:

— Spring harrows: Spring harrows are an older style that isn't commonly found today.
These attachments use flexible iron teeth mounted in rows to loosen and agitate the soil.

— Roller harrows: Roller harrows look like large spiked tubes and, as the name sug-
gests, are rolled across the soil to help crush the soil and prepare it for seed planting.

— Chain harrows: Chain harrows look like chain nets with spiked attachments. These
are run over the surface of the ground to help aerate and spread soil and fertilizer.

— Disc harrows: Disc harrows are the more modern version of spring harrows, and
consist of rows of large discs that break up soil and weeds more thoroughly after plowing.

Often, multiple types of harrows are used for different purposes and may be used
multiple times during the soil preparation process. Harrows can be pulled behind tractors
or ATVs, depending on their size and complexity. More advanced harrows require a trac-
tor, but they often combine the benefits of multiple types of harrows all into one.

3. Fertilizer spreaders: Fertilizer spreaders function as the name suggests — they
spread fertilizer across a field. While there are fertilizer spreaders that can be run separate-
ly, most farming operations require a tractor-run fertilizer spreader for quick, evenly dis-
tributed fertilization.

There are multiple types of fertilizer spreaders, varying primarily based on the fertilizer
used. These are some of the more common types of tractor-mounted fertilizer spreaders:

— Broadcast spreader: The most common fertilizer spreader is the broadcast spread-
er, which takes fertilizer and disperses it using gravity.

— Manure spreader: Manure spreaders take solid manure from livestock and spread
it across a field. This is an easy way of effectively utilizing manure, though the solid ma-
nure will often need to be run over with a harrow to break it up and mix it in with the soil.

— Slurry spreader: Liquid manure spreaders are also known as slurry spreaders,
which spray a slurry of liquid manure across a field.

Fertilizer spreaders vary widely in size and price, so consider your application close-
ly before deciding which type to buy. It's also worthwhile to note that fertilizer spreader at-
tachments are available for ATVs, UTVs and tractors.

4. Seeders: Seeders are designed to spread seeds across large plots of land quickly
and efficiently. While small farms may use small mechanical seeders or even hand-
seeding methods, tractor-pulled seeders are most commonly used in large-scale farms to-
day. There are different machines used in agriculture seeding such as the following:

— Broadcast seeders: Broadcast seeders are also known as seeders or rotary spread-
ers, and they come in all sizes. These seeders work by placing seeds inside a hopper. In-
side the hopper, a plate turns, taking seeds in for dispersing across the field. While this
method is very effective for planting cover crops and grasses, it is not ideal for garden
crops that need more organization, such as being laid out in rows.

— Air seeders: Air seeders are very large, using compressed air to shoot seeds into
the ground. Though highly effective, air seeders can only be used on small, round seeds
because of the way they operate, which limits their utility.

— Box drill seeders: Box drills are the preferred seeder for most farming operations
because they are easy to use and work with a wide variety of seed types. These attach-
ments drill into the soil and drop seeds at a specific depth.

— Planters: Planters are the most accurate seeders, though they tend to be the most
expensive. Planters consist of several blades and wheels topped with seed boxes contain-
ing the planted seeds. The planter works by cutting into the ground, dropping individual
seeds, then closing the ground behind them, all in quick succession.
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Like other attachments, seeders vary in price based on the size, type and condition
of the seeder. Some seeders can even seed, fertilize or spread salt all at once, depending on
the needs of your applications.

5. Balers: They are essential for hay, straw and corn stalk collection. These tractor
attachments collect these materials and wrap them into more easily manageable bales.
There are three general kinds of hay balers:

— Round balers: Round balers roll hay into round shapes and then wrap it in twine or
netting.

— Square balers: Square balers collect hay, straw or stalks into compactors, which
help pack and compress the material into a square shape. Once the baler has enough mate-
rial, it ties it with two lengths of twine or wire and then deposits it in a particular area.
Square balers come in multiple sizes to work for a variety of applications. Square balers
can tie bales in wire, twine or both, and you can add a bale mower attachment to make it
easier to stack bales on your wagon.

— Large square balers: Large square balers function like regular square balers but
handle significantly larger volumes for industrial farms. Smaller farms are better off using
round or square balers unless you manage hundreds of acres.

Typically, square balers are less expensive than round balers, but the best type of
baler for your farm and the wrapping method you use depends on your application. Balers
can be used to collect food or bedding for livestock or collect crop yields to make them
easier to transport.

6. Wagons or trailers: Farm wagons and trailers are a necessity for any operation.
Wagons and trailers are available in a wide range of sizes and materials, and they may be
used for a range of purposes, including the following:

— Harvesting: Wagons and trailers may move hay bales and other harvested goods
from one farm area to another.

— Material handling: Wagons are often used to move large quantities of materials,
including fertilizers and feed, across large areas.

— Equipment transportation: Trailers are often equipped to move farming equipment,
smaller vehicles and attachments.

Tractor wagons and trailers vary widely in size, and many operations may need mul-
tiple types to handle all the various duties involved in daily farm operations.

7. Other tractor attachments: While the attachments listed above are the most
common tractor attachments purchased, many other tractor attachments are commonly
used in farming and related applications. Some of these different types of farming machin-
ery attachments include:

— Sprayers: Sprayer attachments can spray pesticides, fertilizers and other substanc-
es across large areas. These are a must-have for any farming operation that handles large
acreages.

— Mowers: Mowers are necessary for any large plot of land, but tractor owners can
benefit from mower attachments. Various mower types meet a range of farm needs, from
grass management to harvesting. The specific type of mower you require for your applica-
tion will depend on your land, and you may need multiple attachments to attend to differ-
ent areas of your property.

— Transplanters: Tractor-pulled transplanters make transplanting easy by taking
large quantities of growing plants, digging holes and depositing them, all using machinery.
Even small farms can benefit from transplanters by reducing manual labor and speeding
up planting processes.

— Cultivators: Cultivators are used for soil cultivation, specifically in weed control.
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These are used for shallow tilling and are often used in smaller farming operations.

— Plastic mulch layers: For large-scale farms that use methods involving plasticul-
tire, a plastic mulch layer tractor attachment is a necessity. This equipment takes a ream of
plastic and lays it flat along the bed using a series of wheels.

— Rakes: If your farm operation involves making hay, raking attachments are essen-
tial for your tractor. Several rakes are available as pull-behind attachments, including
wheel, parallel-bar, rotary and belt rakes.

You can also find backhoe tractor attachments if your application requires digging
holes regularly. These attachments can dig up to 10 feet. However, renting or purchasing a
standalone backhoe may be more effective for larger-scale applications.

Front-end loader attachments can also be very versatile for small to mid-size farms.
While they are not an option for all tractors, these attachments can dig, move, lift heavy or
bulky items, and perform land-grading tasks.

It is important to note that not all farms need all of these attachments — small-scale
farms will need fewer types of agricultural equipment than large-scale farms, and a farm's
need for specialized equipment will vary based on the local environment and farming
methods used

Text 2. Tillage Equipment: DV-1000 Offset Disc Harrows

Source: https://sar.rostselmash.com/products/tillage/DV 1000 Offset Disc_Harrows

The tillage equipment by RSM is specially designed for severe duty. While provid-
ing the highest performance and efficiency, these machines require minimum efforts from
machine operators both in the field and during maintenance. The RSM tillage machines
are among the most reliable and easy-to-maintain ones in the agricultural machinery mar-
ket, and cost much less than competitors with comparable specifications.

— Overview of DV-1000 Offset Disc Harrows: The DV offset disc harrow is de-
signed for primary tillage, for fields with a large amount of stubble, for cultivation of vir-
gin and disused lands, fallow land, field preparation to fallowing or seeding, placement of
fertilizers into soil as well as deep soil tillage with partial plowing up. A robust and simple
design, heavy duty bearings, locking steel spools between discs and extended failure-free
operation as well as an unrivalled disk gang bolting torque of 5 153 Nm — all these fea-
tures make the DV offset disk harrows stand out from the crowd.

discs are serrated and smooth. 9mm thick blades ensure extended service life and high
wear resistance of the discs. Variable disc gang angles provide the best combination for
uniform soil penetration and steady crop residue flow. The offset disc harrow can be at-
tached to tractors with a minimum engine horsepower of 240 HP (wheeled) and 210 HP
(tracked).
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Offset harrow discs Wear-resistant discs

— Self-levelling hitch: The self-levelling hitch ensures smooth and even field tilling
as well as protects bearings and discs against shock loads when hitting a stone.

— Bearings: Self-orienting bearings installed in T2-215 disc gangs for tough condi-
tions can support radial loads up to 10.5 t per bearing at 33 RPM.

ALLI
Disc gang bearings Disc section shafts

— Disc section shafts: 50mm disc section shafts maximise disc gang life. You will not
have to tighten shaft nuts again and again since they are factory-tightened to 5 153 Nm.

— Bracket: STONE-FLEX C-shaped disc gang mounting brackets protect discs and
bearings against premature wear and failure, reduce shock loads when hitting stones or
other obstacles.

Bracket Wear-resistant disc scrapers

— Wear-resistant disc scrapers: These disc scrapers can efficiently remove any
stuck dirt and crop residues minimising disc cleaning time. Bearing protective plates guard
the bearings against stones, stubble and dirt extending their service life.

— Hydraulic system: A reliable and robust hydraulic lifting system can quickly set
the harrow to the operating or transport position.
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— Tilling depth adjustment: The tilling
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Text 3. Tillage Equipment: Precision Seeding

Sources: https://www .kleverltd.ru/en/catalog/tillage-equipment/seeding/AT/,
https://www .kleverltd.ru/en/catalog/tillage-equipment/seeding/SH-SC/,
https://rostselmash.com/products/posevnaya-tekhnika/

AT Air Carts as well as SH and SC series drills allow to carry out sowing works in
the terms limited by agrotechnology. Sowing complexes of various modifications and cap-
ture widths equally contribute to the uniform distribution of seeds and the maintenance of
the required sowing depth, regardless of the irregularities of the field.

AT-8, AT-11 Air Carts are an essential part of the drill, which is used for calibra-
tion, maintaining a constant seeding rate and fertilizer amount regardless of tractor speed,
and delivers seeds and fertilizer through seed pipes to the coulters.
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https://www.kleverltd.ru/en/catalog/tillage-equipment/seeding/AT/

The cart provides good performance (seeding accuracy) for both grain and legumes
without changing the seeding roller. Adjustment of airflow moving the seeds in seed tubes
ensures stable operation without clogging and minimizes seeds damages.

The AT Air Carts are only available as a part of the SH/SC drills.

The key features of AT Air Carts are:

1. High performance

— Time-saving: The large 7,576/11,100 liters cart with a mechanized seed loading
system allows you to increase the seeded area between refills, reducing maintenance time.

— Multitasking: The cart can have two or three isolated compartments allowing it to
simultaneously sow different types of seeds with a seeding rate of 40 to 330 kg/ha.

2. Comfort

— Quick loading: Cart loading takes very little time and effort, a little more than 10
minutes. The auger is mobile and designed for operation by one person, both from the
ground and from the upper deck.

— Efficient airflow distribution: The use of the direct air mixture supply to the
seeding dispenser allows to significantly reduce losses during air delivery and to use a hy-
draulic motor with a fluid flow rate not exceeding 90 1/min.

— Automated operation: The seeding system drive is automatically switched on
and off at the beginning and end of the machine travel.

Use of direct air mixture supply Seeding system drive

— Easy to set up: The variator-type gearbox has the ability to steplessly change the
rotation of the coils of the seeding devices. The seeding rate can be changed manually or
from the tractor cab using actuators.

3. Attention to details

— Quick change of seeding range: The tool-less seed rate adjustment for each cart
compartment saves time in preparation for work. Changing the crops does not require
changing the seeding roller. Instead, you only need to change the drive chain position on
the sprockets that are used for seeding range adjustment.

— Versatility: The seeding dispenser comes with a universal seeding roller suitable for
different crops. Wasting your time retooling the cart when changing crops is already a past.

As to SH and SC series drills, they are used in all cultivation areas, except hill farm-
ing areas, and designed for the sowing of cereals, legumes, and subsurface application of
artificial fertilizers.
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Drills consist of the AT-11 air cart, a cultivating device based on R-series cultivator,
and an air-distribution system. The AT-11 air cart provides centralized seed dispensing
and delivers it to the drill air-distribution system.

In the SC drill, seeds and artificial fertilizers are directly applied to the under-coulter
area of duckfoot tines.

Alternatively, the SH drill applies seeds through double-disk coulters, while artifi-
cial fertilizers are applied to the under-coulter area of duckfoot tines across the entire
working width. This allows for row seeding of cereals without seedbed preparation.

The key features of SH and SC series drills are:

1. High performance

— Robust frame: Seeder frame is tremendously rigid and durable, thanks to the use
of shaped tubes with a section of 120x80x7 mm. Tubes are made of structural alloy steel
well-proven technology.

P

{ &

Seeder frame Powerful C-shaped tine

— Versatile and free from damages: SH/SC drills can be used for various methods
of seeding, field cultivation, as well as soil preparation even in tough conditions. The
powerful C-shaped tine can withstand loads up to 250 kg, thus ensuring stable movement
of duckfoot tines even in tractor tracks, which is important for seedbed preparation

2. Comfort

— Working depth adjustment:

The frame has working depth controls, making it possible to individually adjust the
working depth in the drill center and its wings. It ensures an equal working depth across
the working width, regardless of the tire deformation degree and wheel sinking.

— Higher ground clearance: Decent 680 mm ground clearance under seeder frame
and 5-row tines arrangement allows you to farm the fields with lots of crop residues. For-
get about seeder clogging and extra stops when sowing.
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Frame with working depth controls Ground clearance under seeder
frame and 5-row tines arrangement

3. Attention to details

— SC drill features: In the SC drill, seeds and fertilizers are applied to the under-
coulter area of duckfoot tines. Sowing is done with a belt up to 250 mm wide. The wide-
width seeding significantly increases the individual feeding area of plants, thus creating
optimal conditions for their growth. Even distribution of seed over the field area increases
the plant performance.

— SH drill features: In the SH drill, the duckfoot tines cut weeds, loosen the soil
and create an even and compacted seedbed. Artificial fertilizers are applied to the under-
coulter area of duckfoot tines across their entire working width, while seeds application is
performed through a double-disk coulter. Separate application of seeds and fertilizers at
different depth and with different seeding rate positively affects plants growth. Additional-
ly, individual press wheels compact the soil right beneath them.

Text 4. Tillage Equipment: Cultivators

Source: https://www .kleverltd.ru/en/catalog/tillage-equipment/cultivators/R/,
https://rostselmash.com/products/tillage-machinery/tyazhelye-kultivatory-serii-r/

Cultivators are widely used by farmers all over the world due to a wide range of
tasks performed, such as: stubble processing, pre-sowing soil preparation, fertilization,
steam care. The use of these aggregates in the complex care of crops or pairs contributes to
an increase in soil fertility and agricultural yields.

Series R cultivators are designated for surface and pre-sowing soil processing and
fallowing to a depth of 6 to 15 cm.

The presented equipment processes the soil for spring, vegetable and row crops, is
perfect for fallow fields, stubble backgrounds, as well as for pre-sowing loosening of the
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top layer of soil. Adapted to work in different soil and climatic conditions and have unique
technical specifications. The 5 rows of duckfoot tines, optimally spaced on the frame, en-
sure the unimpeded passage of large amounts of crop and harvested material through the
cultivator. The tine arrangement minimizes the buildup of wet soil on the wheels and has a
positive effect on the plow uniformity. Three-section models are available with operating
coverage width of 8.2/10.2/12.2 m for 210 to 350 hp tractors, and five-section models 14.8
m and 18.3 m for 350 ... 530 hp tractors.

The key features are:

1. High performance

— Robust frame: Cultivator frame is tremendously rigid and durable, thanks to the
use of shaped tubes with a section of 120x80x7 mm. Tubes are made of alloy steel and
welded together in inert gases according to a well-proven technology.

— Clearance: High under-frame clearance of 68 cm allows the cultivator to work on
fields with a lot of weeds and stubble residues. A road clearance of 38 cm under the duck-
foot tine in the transport position provides easy maneuvering on headlands and at crossings.

2. Comfort

— Reinforced duckfoot tine stand: The powerful C-shaped tine has a permissible
tripping limit of 250 kg, which ensures a stable stroke of the duckfoot tine even in the trac-
tor's tracks, which is important for seedbed preparation.

Floating hitch tongue Passing wheels

— Floating hitch tongue: A floating hitch tongue and front passing wheels ensure
ground contour following. In contrast to models with a rigid coupler, the R series cultiva-
tors provide a more stable working depth.

— Passing wheels: Front passing wheels increase the mobility of the wide-cut im-
plement.

3. Attention to details

— Processing depth adjustment: The frame design has individual adjustment in the
center and on the wings of the cultivator, which allows an equal working depth across the
operating coverage width, regardless of the degree of immersion of the support wheels into
the soil.

— Combined loop: The cultivator loop, consisting of three rows of spring harrows
and a roller with active slats, levels the surface of the field.

— Surface leveling: Three-row spring harrows with 495x11 mm tine size, are indi-
vidually adjustable. Each row of tines operates at a different approach angle: 20°, 25°, 30°
and at different depths. This ensures optimal surface leveling.
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Text 5. Forage Equipment: Berkut 3200, Strige 2100-2800
Series and SapSun 2400 Mowers

Sources: https://sar.rostselmash.com/products/forage_equipment/Berkut 3200,
https://sar.rostselmash.com/products/forage _equipment/Strige 2100 2800,
https://sar.rostselmash.com/products/forage_equipment/SapSun_2400

Rostselmash forage machinery is offered in a variety of capacity ranges and is easy-
to-adjust and reliable and has excellent performance. Our forage machinery line ensures
that the process is continuous and effective at each phase.

1. Berkut 3200 towed rotary mower: The productive Berkut rotational mounted
mower is used even on fields with crop capacity higher than 50 centner/hectare. The oper-
ating speed of the machine is gained up to 18km/h, and, at that, thorough mowing of high
yield and laid grass is performed, as well as high-quality flattening of mowed mass and
laying it into swath. The mower gladdens by its multifunctional ability: the machine with
removed flattener can also be used for mowing grass and laying it into swath. The machine
is designed for aggregation with tractors of 1,4 drawbar category and very easy in applica-
tion. The mower is able to work on the fields with small unevenness, and its deformation
is excluded due to special protective mechanisms. Careful treatment of your work is the
main principle of Berkut.

— Ideal straw at low expense: Special design of curved knives and a plate provides
effective feeding of mowed mass to the flattening shafts, what enables to get the high-
quality straw, to reduce harvesting time and tractor’s energy expense.
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— Reducing of time losses and increasing of productivity: Turning reducer in-
stalled on the mover provides excellent maneuverability, reduces turning radius and ena-
bles U-turning without PTO deactivation. It substantially reduces time losses and increases
productivity.

— Intensive flattening: The flattening degree is regulated by adjustment of minimal
gap between upper and lower shafts and appropriate spring pressure.

— High serviceability: The flattening shafts consist of similar rubber segments with
chevron profile. The wear of flattener usually happens in the most loaded area, i.e., the
shaft center. It is enough to replace the worn segment with a new one, or transpose the
segments, but not the whole shaft.

— Long-term service life: The drive of flattening machine is performed by means of
four HRA belts providing smooth and silent drive to the flattener shaft. And the complete-
ly closed and lubricated chain drive operates longer than open one with any lubrication
system.

— Exclusion of the machine deformation: Strong structure does not allow deform-
ing the front and side shields at high grass crop capacity.

— Operation on flat as well as on uneven fields: On uneven fields with complex re-
lief, the cutting beam bends within the limits of elastic deformation, and, at that, the knives
dangerously approach to the flattener. In order not to violate the technological process of
harvesting on flat fields and not to cut the flattener by knives, when working on uneven
fields, the possibility of cutting beam adjustment relatively to flattening shafts is foreseen.

— Reliability: Reinforced mounting of swath formers increases reliability of the
structure.

2. Rotary mounted mowers of Strige 2100-2800 series: Strige series rotational
mounted mowers are the easiest in their class. It allows to work them with minimal fuel
consumption and pressure on soil, as well as to copy the field relief.
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At sufficiently high operating speed, reaching 15km/h, the machines ideally mow
high-yielder and laid grass, and uniformly lay the cut grass masses into swath. ZhTT-2.8
Striege series mowers, due to especially designed cutting beam comprising three directing
conveyors and field divider, allow to mow the mass with laying it into swath of 1.6m in
width. Continuous functioning of Strige will nicely surprise even the most requiring agri-
cultural goods producers. The mowers will diligently perform their work, demonstrating
excellent results. At PTO rotational speed of 540 rpm, they are aggregated with tractors of
0.9-1.4 t.s. drawbar category.

— Quality advantages: Thanks to special design, the knives throw the mowed mass
upwards and backwards along the moving of cutting beam. Thus, when mowing high-yielder
grass at high speeds, there are no obstructions in front of it, and the mowed mass is not cut
twice. As the result, the straw is made of high quality and the energy expenses are reduced.

— High-quality of mowing without losses and contamination: Uniform pressure
on the soil and dynamic copying are provided by three spiral springs of balancing mecha-
nism. The result is stable and uniform cut, and minimal contamination of the mass.

— Reliable and continuous operation: Reliable tension device with soft but strong
spring which provides effective tension, continuous and smooth operation of belt drive.

— Easiness in maintenance: Maintenance of ZhTT-2.1/2.4/2.8 Strige is extremely
easy and does not require special tools and equipment. All 5 lubrication points have very
easy access.

— Minimum time required for aggregation: Convenient and reliable 3-point hitch
reduces the time required for aggregation the mower with tractor.

— Long-term service life: When hitting the serious obstacles (e.g., hydrants, poles)
unseen in grass, the serious protective elements placed on each rotor are saving the cutting
beam from critical damages. Due to this, the cutting beam rest elements are prevented
from failures. There is no necessity to disassemble and change toothed gears of the cutting
beam; it is enough to replace cutting support, and the mower is ready for operation.

- Protection from obstacles: When hitting an obstacle, the towing safety device ac-
tuates preventing destruction of cutting beam. In order to continue the work, it is required
only move back and replace the cutting element.

3. SapSun 2400 rotary mower with conditioner: SapSun rotary mower with con-
ditioner can obtain the exemplary quality of straw. It is designed for operation with high-
yielder and laid grass. At high forward speeds of 9-15km/h, the machine performs clean
mowing, without any problem fluffs and lays the mass into uniform swath. Multifunctional
ability of the mower will gladden the most exacting customers: the machine can also be
used for mowing grass and laying it into swath. Such ability appears when working with
removed conditioner. The mower cares of the future crop. And for this purpose, the rotor
speed gains 2850 rpm during operation, what not only provides clean cut, but also protects
the upper soil layers and grass roots.
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— Exemplary quality of straw: Thanks to special design, the knives throw the
mowed mass upwards and backwards along the moving of cutting beam. Thus, when
mowing high-yielder grass at high speeds, there are no obstructions in front of it, and the
mowed mass is not cut twice.

— Protective care of root system: The mower operates without damaging the roots
of the mowed culture the speed of 15km/h. It happens due to high rotor speed — 2850 rpm
— what increases productivity and possibility of good crop during next mowing.

— Fast and easy forage processing: Conditioner with V-type hinged steel whips
provides uniform fluffing of forage mass along the whole width of grip. The result is
shorter period of forage drying on the field and uniformity of drying due to which the
highest forage quality is obtained.

— Reliable and continuous operation: Reliable tension device with soft, but strong
spring, which provides effective tension, continuous and smooth operation of belt drive.

— Reliability of operation and protection from obstacles: When hitting an obsta-
cle, the towing safety device actuates preventing destruction of the machine.

— Minimal energy expenses: Active cylindrical feeding drums installed on the end
rotors of the cutting beam direct the mowed mass to the center. Therefore, the mowed
mass does not get on to the non-mowed grass at the next running of tractor.

— Fast aggregation: Convenient and reliable 3-point hitch reduces the time required
for aggregation the mower with tractor.

— Easiness of maintenance: Maintenance of SapSun is extremely easy and does not
require special tools and equipment.

Text 6. Forage Equipment: Rakes Kolibri 350/470
and Kolibri Duo 810

Sources: https://sar.rostselmash.com/products/forage_equipment/Kolibri 350 470,
https://sar.rostselmash.com/products/forage _equipment/Kolibri_ Duo 810

1. Kolibri 350/470 rotary mounted rake: Swath-forming is the important and re-
sponsible stage of the whole forage-preparation process. Kolibri 470 mounted rotary rake
will ideally suit to farms which prepare forage by themselves for domestic needs. Produc-
tivity of Kolibri 470 achieves up to 5.4 hectare/hour at coverage width 4.7m. The rake per-
forms thorough raking the grass into even swaths, light tossing of the mowed mass in
swaths, covering, throwing and doubling the straw swaths. Possibility of choosing the
swath width allows to adjust for further work of pickup. The rake overcomes obstacles like
stones or soil unevenness by means of special tandem-trolley. Kolibri will show the excel-
lent working results with minimal losses.
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— Long-term service life of the machine: Imported closed gearbox guarantees
high-quality and long-term operation.

— Ability to choose a size of swath: Adjustable reflector forms swath of required
width. It provides a possibility to select a swath by aggregates with various width of
pickup rake.

— Reducing the losses when raking: Availability of tandem-trolley adjusted in height
allows to copy the field relief in various planes, and pass the unevenness without losses and
“digging” the rakes into soil. Ideal raking without losses and swath contamination with soil
is achieved due to very close position of copying carriage wheels to rake pins.

— Clean raking: Four doubled rakes on each beam guarantee clean raking and min-
imal losses. The design provides rapid and convenient rake elements removal during their
replacement.

— Convenience and safety transportation: Convenience and safety transportation
is performed due to installed cassette case for fixing removable rakes and foldable protec-
tive arcs. Convenient and reliable three-point hitch allows reducing the aggregation time
of the rake with tractor. Maintenance of Kolibri 470 is extremely easy, and does not re-
quire special tools and equipment. The machine has only three objects for lubrication.

2. Kolibri Duo 810 double-rotor towed rake: KOLIBRI DUO 810 double-rotor
towed rake is required if you want to get the exemplary forage and avoid even minimal
losses. It is used for laying in perfectly even double swaths of mowed high-yield sow and
natural grass with humidity not higher than 70% on the fields with flattened relief. Two ro-
tors provide higher productivity up to 8 hectare/hour, clean raking, fine formed swaths, as
well as careful processing of forage mass. At central raking, double throwing of mass and

falling of leaves from forage culture is not happen. You will not worry for your harvest
with Kolibri Duo 810.
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— The highest quality of forage with minimal losses: Imported rotor gearbox give
guarantee of long-term high-quality operation of rake. The rotor attachment design allows
optimal copying the field relief in lateral and longitudinal directions, and the operating
height of raking pins is optimally maintained. This leads to reducing of losses and minimal
contamination of forage.
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— Ideal raking: Clean raking of mass is provided by four doubled rakes installed on
each beam.

— Maneuverability: The drive-up system of rear support wheels gives the machine
the high maneuverability, what provides convenience of the rake operation, as well as re-
duces the work duration.

Text 7. Fertilization Equipment: Mounted Spreader Grach
and RSM AP-3000/4000 Liquid Fertilizer Applicator

Sources: https://www.kleverltd.ru/en/catalog/fertilization/ GRACH/,
https://www .kleverltd.ru/en/catalog/fertilization/AP/

Today, every farmer knows that tillage with mineral fertilizers accelerates the growth
and maturation of plants. Rostselmash mineral fertilizer spreaders guarantee an even distri-
bution of chemical elements at each stage of the maturation of agricultural crops, contrib-
uting to an increase in the fertile properties of the soil and an increase in yield.

1. Mounted spreader Grach: The PA-900 and PA-1000 Grach mineral fertilizer
spreader allows carrying out uniform spreading of dry, granulated, milled, and crystallized
fertilizers providing their more efficient application and high yield, respectively. The PA-
900 and PA-1000 Grach mineral fertilizer spreader is an ideal spreader for agricultural en-
terprises and individual businessmen. Operation of one of the sides of spreader is made
possible by switching off the mechanism of fertilizer delivery to one of the discs. Due to
its open design, the PA-900 and PA-1000 Grach fertilizer spreader does not deed any spe-
cial care, and its robust and almost maintenance-free design provides long-term and trou-
ble-free operation of the equipment. The PA-1000 model spreader has also an option — V-
500 tanker extension, which allows increasing the fertilizer tanker capacity by 500 liters.
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— Advantages of using the Grach mineral fertilizer spreader:

v' Mechanical drive of tools

v Maximum payload does not exceed 1800 kg

v" Robust framed design

v" Improved center-of-gravity position relative to tractor due to the tanker shape

v" Low loading height

v" Best control due to the use of the tanker double funnel-shape heads system

v’ Trouble-free operation due to folding back and shutting grates

v Level indication with the use of large sight glasses

v Distribution mechanism is completely made of stainless steel

v" Convenience and reliability due to a simple and accessible device for setting up
distribution rate and operating width

v’ Maintenance-free oil-bath lubricated reduction gear box with an integrated over-
load protection device
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v’ Excellent design of double sliding gates system being used for setting up applica-
tion rate and for opening/shutting the gates

v’ Crate protecting against foreign matters, distribution rate control device

— Fertilizer application flexibility: Operation of one of the sides of spreader is
made possible by switching off the mechanism of fertilizer delivery to one of the discs.

— Reliability: Due to its open design, the PA-900 and PA-1000 Grach fertilizer
spreader does not need any special care, and its robust and almost maintenance-free design
provides long-term and trouble-free operation of the fertilizer spreader.

— Fertilizer smooth feeding: Feeding fertilizers to the center of the distribution disc
is especially efficient, because the peripheral speed of the distribution discs in very low in
that sector.

— Operation uniformity: The system contains special-shaped scrappers, which al-
low removing fertilizers out of the tanker in the most convenient way. Consequently, the
tanker is discharged uniformly over its surface.

2. RSM AP-3000/4000 Liquid Fertilizer Applicator: The fertilizer applicator is
designed for applying liquid mineral fertilizers to the soil of tilled crops such as sunflower,
corn, sugar beet (plant-root fertilization), and cereal crops.

When the traditional, or basic, way of fertilizing plants in the fall is used, there is no
100% guarantee that the applied materials will remain until the spring and maintain their
nutritional properties. The use of RSM AP applicators guarantees maximum retention in
the soil and bioavailability of fertilizers and microelements during the growing season.
This is especially important during the period of drought when the surface application of
dry mineral fertilizers with a spreader is inefficient, and high daytime temperatures limit
the operation of spraying devices due to the risk of leaves burning.

Fertilizers are applied directly to the root zone that ensures their highly effective
taking. This type of dressing allows saving up to 30% of fertilizer compared to surface ap-
plication. Fertilizers are consumed in smaller doses, which eliminates the overdose of PPA
and the risk of plant burns.

Advantages of using applicators:

v Liquid fertilizers easily reach roots intensifying their growth, which improves
other nutrients and microelements uptake and makes the plant stalks stronger.

v Possibility of using other nutrient chemicals such sulfur.

v’ Relatively longer period for applying fertilizers; the best result of taking fertiliz-
ers by plants in the period of drought.

v" Elimination of the risk of chemical burn even in case of heavy rate of application
(in comparison with foliar application), no excess nutrients.

v Sufficiently lower loss of active ingredients in comparison with surface applica-
tion, which allows reducing the amount of fertilizer being applied by 15-20%.
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v’ Possibility of applying exact amount of fertilizers when applying both small and
large amounts.

v’ Reduction of expenses on storage, delivery to the field, and filling.

— Clearance under the frame: RSM AF-3800 series applicators provide the flexi-
bility of applying fertilizers and sufficient clearance preventing plants from damage. The
large clearance under the frame allows applying fertilizers timely and efficiently, which
increases crop yield.

— Frame and tool bar: A robust double main frame with dimensions of 4 x 4 and a
two-cylinder lifting device increasing the reliability of the machine are used in AF-3800
series. The pressure-exerting hydraulic system provides stable penetration of the applicator
ensuring uniform application.

— Knifed colters: The 11 colter modification allows treating 6, 8, 10, and 12 rows
under 70 sm wide space between the rows. The 17 colter modification allows treating up
to 12 rows, when the space between the rows is 70 cm, and up to 16 rows, when the space
between the rows is 45 cm.

The colters used in the applicators have the following advantages:

v’ Parallel clutch control lever

v" Buckled cutting edge, 59 cm

v Pressure of 63 kg/cm

v’ Wear-resistant back knife nose

— Hydraulically powered Ace centrifugal (rotary) pump: The cast steel pump
housing and the silicone-and-ceramic shaft seals provide high resistance to wear and long
service life. The absence of a valve unit in the pump makes the pump less sensitive to the
quality of the treatment of water filled, which is very important under conditions of water
intake from natural sources. The performance of the hydraulic motor-powered pump is up
to 511 L/min, and its maximum pressure is 8.3 bar.

— Control panel: The application computer designed and manufactured by Raven
company is easy-to-use. Several keystrokes are enough for setting necessary rate of liquid
fertilizer application. The computer will automatically keep the set value to high precision
in a wide range of speed variation. The turbine-type flow meter controlling the electrically
powered valve, as well as the additional speed sensors allow providing perfect application
precision.

— Extra tank: In accordance with the safety requirements regarding any work or
manipulation with chemicals, a tank with clean water for washing hands, rinsing eyes and
mouth with a capacity of 34 liters is placed on the applicators.

Text 8. Grain Tank Accumulator

Source: https://sar.rostselmash.com/products/carts/Bunker

A grain tank accumulator is designed for increasing the harvester efficiency due to
reducing of working time losses by 30-40%. Grain tanks-transfers perform grain ac-
ceptance from harvester during harvesting of cereals and tilled crops, their transportation
to the edge of field and transferring to vehicles. Therefore, the unloading process of grain
from harvester does not require it stopping and provides continuous harvesting process.
Grain unloading from harvester does not require its stopping. Special design of unloading
worm allows transferring the grain not only to deck of grain carriers, but also into input
tank of worm transfers to load the granaries. Grain tank accumulators will assist the agri-
cultural goods manufacturers to reduce the time for sowing campaign due to ability to de-
liver the seed material up to the field. In the base set, the grain tank-transfers are equipped
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with high-efficient 6-m unloading worm, turning sleeve of unloading worm and rolling
canvas from rain. The Rostselmash grain tank accumulators are made of high-quality
components to provide long-term and faultless operation in adverse conditions of harvest-
ing season. Additional plus for agricultural goods manufacturers will be considerable re-
ducing of labor costs.
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The key features are:

— Simplicity of aggregation with tractor: On the grain tank carrier short tongue
there is a jack with turning handle, which allows to aggregate it with tractor without any
problem.

— Direct worm drive from tractor power take-off (PTQ): The worm drive is per-
formed from tractor PTO. Torque moment of tank bottom worm is transferred through belt
drive, and in unloading worm — through direct gear from gearbox shaft. It excludes the ap-
plication of chain drive, and, due to this, the transfer time is reduced, and the efficiency of
the tank worm is increased.

— Low-pressure tires: Reducing of soil compaction is achieved due to low air pres-
sure in tires of tank-transfer.

Direct worm drive from tractor PTO Low-pressure tires
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— Adjustable grain unloading speed: Grain transfer speed adjustment is performed
by means of valves arranged inside the grain chamber. The valve position is adjusted from
tractor by means of hydraulic cylinders, which change the height of valve elevation rela-
tively to tank bottom worm.
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Valves inside the grain chamber Canvas

— Providing of grain safekeeping for transportation: Tank-grain carrier is
equipped with canvas, which, in case of transportation to long distances, prevents grain
losses, penetration of water, dust, and dirt into grain chamber. Special roller mechanism
with a handle allows to cover the grain chamber with canvas just by one operator standing
on ground.

— Grain lower unloading adjustment: The wheel with toothed gear allows manual
adjusting of the grain unloading speed.

Wheel with toothed gear Grain lower unloading system

— Grain lower unloading system: The Rostselmash grain tank accumulators in
basic set are equipped with grain lower unloading system. This allows unloading the grain
into input devices of worm transfers to provide fast loading of granaries.

Text 9. Trailer Sprayers RSM TS-6200 Sputnik

Source: https://www .kleverltd.ru/en/catalog/trailer-sprayers/,
https://www.kleverltd.ru/en/catalog/trailer-sprayers/SPUTNIK/,
https://rostselmash.com/products/models-opr/rsm-ts-6200-sputnik/

Chemical protection of plants from pests and diseases at the present stage of devel-
opment of technologies of cultivation of agricultural crops is of particular importance. The
cost of the additional harvest received is several times higher than the cost of its production,
including the purchase of specialized equipment. For spraying plants, Rostselmash produces
trailed machines designed for continuous and tape distribution of chemical solutions.

The trailer sprayers produced by Rostselmash are reliable and high-performance
machines designed taking into account all the nuances of the process of spraying agricul-
tural plants for efficient operations in fields all over the world.
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These machines are equally efficient in cases of their use in technologies both com-
plete and stripe-type covers. Solution feeding is performed by means of a diaphragm piston
pump with a function of self-pumping. Our sprayers are able to apply from 40 to 600 liters of
solution per hectare at the speed from 5 up to 18 km/h with the 02 and 04 calibre injection
nozzles. The solution rate of application is set by the operator and is automatically maintained
at a specified level regardless of the speed of movement, and a computer equipped with a
GPS / GLONASS receiver controls automatically (switching on/off) the irrigation sections.
The sprayers are able to apply from 60 to 400 liters of solution per hectare at the speed up to
15 km/h. The standard of solution application is set up by an operator and automatically
maintained at the specified level without regard to travel speed, and a computer equipped
with a GPS-receiver perform automatic control (switching on/off) of watering sections.

Control of any process from adjustment of the boom position to solution spraying is
performed by means of remote panels in the tractor cab. The sprayer is driven by the trac-
tor OTP shaft.

Let’s consider a trailer sprayer RSM TS-6200 Sputnik.

Quality advantages of sprayers RSM TS-6200 Sputnik are:

— Working on Different Crops: Track adjusted within the range of 1.8-2.25 m
makes it possible to use the sprayer on any crops with different spacing (45/70/75/90 cm).
Options: wheels and tires with standard size of 230/95 R48 paired through 45/70 cm spac-
er for reduction of pressure on soil, sizes of 380/90 R46, 480/80 R46, 520/85 R46, and
620/70 R46.

— Quality Spraying in Strong Wind Conditions: Basic configuration includes tri-
ple revolving nozzle holders with injection sprinklers having -02, -03, and -04 standard
sizes. This allows to ensure efficient work even with the wind speed of up to 8-10 m/s.

Triple revolving nozzle holders Boom LED Backlight
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— Boom LED Backlight: It provides full
control over the plant treatment process. Indi-
vidual illumination of nozzles allows overall
dimensions of the machine to be seen perfectly
well and operability of each sprinkler on the
boom to be determined with absolute precision.

— Hitch Tongue Damping: Hitch
tongue includes its own oscillation damping
system: 4 dampers placed between the frame
and hitch tongue. Dampers flawlessly dampen
oscillations generated in the tractor and trailer
sprayer hitch which, without doubt, improves
agent application quality and prolongs service
life of assemblies and units.

— Absolute Precision: Control computer ~ Hitch tongue with its own oscillation
with GPS/GLONASS allows for automatic damping system
switching on/off of spraying sections and 4 outermost nozzles on the left and right sides,
additionally improving treatment quality in case of overlapping with already sprayed are-
as, and it provides essential cost saving.

— Uniform Spraying: Closed-loop system ensures operating liquid circulation.
Boom sections are always filled with the operating liquid, and this guarantees simultane-
ous spraying through nozzles all over the operating width with a precisely set application
rate. Because of this, the quality of application and uniformity of agent distribution are
improved.

— Boom Height Control System: System utilizes ultrasound boom height monitor-
ing sensors automatic calibration of which takes just a couple of minutes. Spraying height
can be set and be automatically maintained at the preset level which allows for perfor-
mance of works on plant protection quicker and with more precision.

Text 10. Trailer Sprayers RSM TS-3200/4500 Satellite

Source: https://www .kleverltd.ru/en/catalog/trailer-sprayers/,
https://www.kleverltd.ru/en/catalog/trailer-sprayers/TS/,
https://rostselmash.com/products/models-opr/pritsepnoy-opryskivatel-rsm-ts-3200-4500-
satellite/

RSM TS-3200 Satellite sprayers are the embodiment of reliability, long operational
life, and quality. The sprayers are just the machines which will bring you joy due to their
high performance, spraying accuracy, and control simplicity. Rostselmash’s trailed spray-
ers are good investment, which will bring profit for many years.

Quality advantages of sprayers RSM TS-3200/4500 Satellite are:

1. Chassis and frame

— Reliable and durable frame: The space frame immune to bend and torsion forces
provides reliable fixing and protection of the tank. It provides reliability and secure travel
of the sprayer over fields having different relief. Due to its low center of gravity the ma-
chine has a good stability when running over a field and by a road. To reduce draught re-
sistance the most part of the sprayer total weight is rested on the tractor hitch device.

— Operation with all cultures: The versatile wheeltrack of 1.5-1.8-2.1 m allows us-
ing the machine for spraying any kind of cultures with different spaces between rows, and
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the narrow tires with the width of 270 mm allows spraying beetroot without the risk of
root damage.

— Absolute accuracy: Installation of a device for automatic switching on/off of the
4 extreme (right and left) nozzles is optional.

— Application accuracy: The sprayer is equipped with a watering control computer
having GPS direction indicator function, which allows working according to the technolo-
gy of accurate farming. The automatic preparations (solutions) flow control unit simplifies
the work, enhances the abilities, and increases the sprayer reliability. Besides, the comput-
er allows performing automatic GPS control of watering sections in case of treated areas
overlap. The time of the sections switching on/off can be programmed by operators them-
selves by using overlap percentage ratio.
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Watering control computer Boom height control system

— Operation convenience: Boom and its height control system allows changing the
height and the angle of treatment promptly.

— Boom nozzle LED lighting: It gives full control over the processing of plants.
Single-nozzle lighting allows to see the machine dimensions perfectly, and accurately de-
termine the working capacity of each nozzle on the boom.

3. Control pulpit

— Centralized control pulpit: The increased focus in the design of sprayers is im-
plemented on elements such as flow control and operation flow control systems, as well as
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chemicals feeding system. The centralized
control pulpit allows perform all basic op-
eration: tank and sprayers system rinsing,
mixer switching on/off system. After the
filling and rinsing an operator can wash
his/her hands and protective clothes with
clean water extracted from a special tank
with the capacity of almost 56 liters.

— High maintainability: Application
of modular approach in the design of water-
ing equipment (taps, fittings, pipes) provide
the highest possible maintainability, and the
use of simple, robust, and reliable globe
taps allows avoiding idle periods, which is
especially important for work within short 3
agricultural terms, when every minute is
extremely important.

4. Booms and sprayers

— Smooth operation: The nozzles spray water solution evenly and strictly in a spec-
ified direction. The patented system of boom hitching provides unshocked run and smooth
adjustment of the boom height.

— Damping horizontal oscillations: The pivot axis of the boom is in its highest
point, which provides self-alignment according to the principle of pendulum action. Addi-
tional springs and shock-absorbers provide stabile position of the boom during operation
even on complex agricultural background. High-efficient protection of the extreme section
and differently oriented articulated links of the mechanical sections provide high-efficient
damping of horizontal oscillations.

— Reliable damping vertical vibration system: The trailer sprayers Satellite use a
reliable solution for damping vertical vibrations — hydropneumatic accumulator (with ni-
trogen pumped in under pressure) — which exclude boom oscillations and require minimal
maintenance.

— Protection of the outer boom sections: The boom is equipped with shockproof
links, which when in contact with an obstacle, deflect 60° back and 20° up. The shock-
proof links are returned to their original location due to the action of the spring and their
own weight.

— Injector sprayers: The basic equip-
ment includes triple nozzle holders and re-
volver-type injector sprayers (-02, -03, -04),
which allows operating more efficiently under
windy weather conditions even when the
speed of wind is up to 8-10 m/sec. Applica-
tion rate range at the speed of 10 km/g, I/ha:

v 67-310 — when using sprayers (-02
yellow, -03 blue, -04 red)

v Up to 500 when using sprayers (-06 §

grey)
v Up to 600 when using sprayers (-08
white)
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5. Sprayer tank and chemical mixer

— Improved mixer: There is an active chemical mixer of increased capacity (40 li-
ters) installed on the sprayer. At allows mixing both liquid and powder preparations effi-
ciently and with a high performance providing high quality preparation of working mixture.

Mixer Solution tank

— Solid-cast tank: The solid-cast solution tank is made of special plastic, and the
thickness of its walls is 15 mm. It provides high operation characteristics, and its absolute-
ly smooth inner surface excludes solid particles sedimentation of the wall of the tank. The
drain channel along the whole length of the tank having the depth of 10 cm provides high-
quality and complete feeding of solution to the pump at different angles of tilt of the
sprayer. The channel ends in a water well having the depth of 25 cm, which helps to pre-
vent operation of the pump in dry condition.

Pump Water intake hose

— High performance pump: The high-performance diaphragm piston pump (260
1/min) provides even application of preparations, high-quality preparation of working fluid
and active mixing of solution for maintaining stable concentration. The application rate is
from 60 to 500 L/ha. Thus, Satellite 3200 can be used for full-volume and low-volume
spraying — the most advanced methods of chemicals application. The filters with the func-
tion of self-cleaning installed on the intake and pressure lines efficiently remove mechani-
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cal impurities providing high-quality filtration of solution, increase the convenience of op-
eration, and reduce the machine maintenance time.

— Water self-intake: A 10-meter-long water intake hose with a non-return valve
and a filter increases the convenience and the operational independence of the machine
and allows using the own pump of the sprayer for self-pumping (self-intake) of water from
external sources and water reservoirs.

Text 11. Benefits of Using Tractor Trailers in Agriculture Sector

Source: https://www fieldking.com/blogs/use-of-tractor-trailers/

Tractor trailers are one of the most popular farm implements that are commonly
used for transporting goods. Tractor trailers are typically composed of a tractor unit and
one or more trailers. The tractor unit is the engine and cab of the vehicle, while the trailer
is the large box-like structure that is used to transport goods. The trailer is typically at-
tached to the tractor unit via a fifth wheel, which is a large, circular plate-like device that
is connected to the tractor and the trailer.

Tractor trailers have been around for decades, and are used for a variety of purposes.
They are also used to transport goods from one location to another or to transport large
items such as vehicles or building materials. They are also used in the military to move
personnel and equipment over long distances.

Tractor trailers come in a variety of sizes and shapes and can be customized to meet
the needs of the customer. They can be equipped with a variety of features, such as addi-
tional storage space, refrigeration, and more. Tractor trailers are very helpful agricultural
machinery if you use them to transport goods and materials from one location to another.

— The benefits of tractor trailers

1. Increased Mobility: Tractor trailers are designed to haul heavy loads over long
distances, making them much more mobile than other types of vehicles. This makes them
ideal for businesses that require the transportation of goods over long distances.

2. Increased Capacity: Tractor trailers can transport large amounts of goods and ma-
terials in a single trip, which makes them much more efficient and cost-effective than oth-
er types of vehicles.

3. Cost Savings: Using tractor-trailers for transporting goods can be significantly
cheaper than using multiple smaller vehicles. This is due to the increased capacity and
mobility offered by the trailer, as well as the fact that it only needs one driver to operate.

4. Enhanced Safety: Tractor trailers are designed to be much safer than other types
of vehicles in the event of an accident. The large size and weight of the trailer help to ab-
sorb much of the force of an impact and protect the cargo and driver from harm.

— Types of Tractor Trailers

Tipping trailer Non-tipping trailer 3-way tipping trailer
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1. Tipping trailer: A tipping trailer is a type of trailer used for transporting and un-
loading various materials. It is commonly used for carrying materials such as soil, gravel,
sand, mulch, and other materials. The trailer has a bed that can be raised and lowered to al-
low the materials to be unloaded. The trailer is typically towed by a truck or tractor.

2. Non-tipping trailer: A non-tipping trailer is a trailer that is designed to remain
level and stable when loaded. This type of trailer is commonly used to carry large, heavy
loads that may be too heavy for a typical tipping trailer. Non-tipping trailers are also often
used to transport materials that are sensitive to tipping, such as hazardous materials. Non-
tipping trailers are more expensive and require more care than tipping trailers, but they are
suitable for safely and securely transporting large, heavy loads.

3. Three-way tipping trailer: A 3-way tipping trailer is a trailer that is designed to tip
in three directions. This type of trailer is often used for hauling and transporting heavy ma-
terials such as gravel, sand, or soil. It is also used for carrying large items such as logs,
rocks, and other debris. It is designed to be able to tip in the direction of the front, the side,
or the back, depending on the need and the terrain. This makes it easier to dump the load,
and it also allows for easy loading and unloading of materials.

Text 12. Tractor Semi-trailers and Trailers

Source: https://bobruiskagromach.com/en/catalog/tractor_trailers/

Let’s turn our attention to different models of tractor semi-trailers and trailers de-
signed for transportation of agricultural goods.

1. Tractor dump semi-trailer PST-3,5:
This semi-trailer is designed for transportation of
various building materials, asphalt, ready mixed
concrete and transportation of agricultural goods
with dumping it back. The trailer is aggregated
with wheel tractors of class 0,6-1,4 with trailer
hitch, hydraulic output and a socket for connect-
ing electrical equipment. The use of the semi-
trailer is possible in all soil-climatic zones except
mountainous.

2. Tractor semi-trailer PST-9: This semi-
trailer is designed for transportation of various ag- L
ricultural goods, grain, root crops, organic fertilizers w1th back dumping. The back gate
opens automatically when the body rolls over. The semitrailer has a balancing trolley with
a rigid or spring suspension with the tires 16.5/70-18, which increases ride smoothness and
is equipped with a pneumatic brake system.

In accordance to the request of the consumer, the semitrailer can be equipped with
additional extension boards of 200 mm. height or 800 mm. height (200 mm. all-metal; 800
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mm. mesh.). Semitrailer can be used in all areas of agriculture, except mountainous.

3. Tractor semi-trailer PST-14: Tractor semi-trailers of the new generation PST-
14, PST-18 and PST-24 are unified semi-trailers of increased carrying capacity on wide-
profile tires for tractors "BELARUS" of traction classes 2-5. The main all-metal body with
a tailgate opening with the help of hydraulic cylinders has a capacity designed for trans-
portation of materials of medium density (land, garbage, manure, ready silo, mineral ferti-
lizers) taking into account the natural bulk cone (cap). By request, for transportation of
seeds of various crops, root and field crops, compound feed, semi-trailers are equipped
with low added boards, and for lightweight goods with high added boards.
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Tractor semi-trailer PST-18
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Traor semi-trailer PST-24

4. Semi-trailer for transportation of corncobs PPK-10: Semi-trailer PPK-10 is
designed for working in combination with a corn harvester as a storage tank for corncobs
loaded into the body of the semitrailer from the harvester. Unloading of the semitrailer is
carried out by turning the body, lifted along the inclined guides, around the horizontal axis
and the load is reloaded into a nearby vehicle.
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The semitrailer is made with a special telescopic drawbar in order to increase the
possibilities of use, which allows with a minimum drawbar length to aggregate the semi-
trailer with a tractor and to perform the same functions of a storage-reloader.

The semitrailer is aggregated with a corn harvester based on the Belarus-1523 trac-
tor, it can be aggregated with other wheeled tractors of traction class 2 or 3, equipped with
a drawbar device TSU-2 or TSU-3V, outputs for connecting electrical equipment and a
brake system.

5. Universal semi-trailer vehicle
UPTS-15 "DNEPR": Semi-trailer UPTS-15 is
designed for transportation and unloading of si-
lage, as well as various bulk agricultural prod-
ucts. The construction includes 2 spiral vertical
spreaders, which with minimal effort ensure an
ideal distribution of fertilizers. In fact, you can
use two machines in one due to the use of an | &
extremely simple mechanism which also allows '
an extremely fast feed unloading.

6. Tractor trailer 2PTS-4,5: The dump
tractor trailer 2PTS-4,5 is designed for trans-
portation of various agricultural goods, organic
fertilizers with a bulk weight up to 1600
kg/m® (2PTS-4,5A) and up to 400 kg/m> (2PTS-4,5A-1, 2PTS-4,5A-2) with unloadlng back
and on two lateral sides. The use of the trailer 2PTS-4,5 is possible in all soli-climatic zones,
except mountainous. The trailer 2PTS-4,5 is biaxial on tires of type 9.00-16 and equipped
with pneumatic brakes. It is possible to use a trailer for transportation of various goods with
a small bulk weight up to 0,4 m. (silage, green mass, cotton, etc.). For this, in accordance
with the request of consumers, the trailer can be equipped with additional extension boards
(1 - mesh boards, 2 - all-metal boards). The trailer 2PTS-4,5 is unloaded using one hydraulic
cylinder located in the center of the trailer's cargo platform. The choice of the side of un-
loading is made by manual unzipping of the corresponding clamps connecting the cargo
platform to the trailer frame.
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7. Tractor dump trailer 2PTS-6: The dump trailer is designed for transportation of
various agricultural goods, grain, root crops, organic fertilizers, building materials and
other bulk loads with a volume of 0.8-1.6 t/m3 with unloading back and on two sides.

The use of the trailer is possible in all soil and climatic zones, except mountainous.
The trailer is biaxial with four tires of type 13.0/75-16HC10 and equipped with pneumatic
brakes.
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It is possible to use a trailer for transportation of various goods with a small volume
(silage, haylage, green mass, cotton, etc.). For this, in accordance with the request of con-
sumers, the trailer can be equipped with additional extension boards (2PTS-6-1 - mesh
boards, 2PTS-6-2 - all-metal boards).

Unloading the trailer is carried out with the help of one hydraulic cylinder located in
the center of the trailer loading platform. The selection of the unloading side is made by
manually unsticking the corresponding clamps which are connecting the loading platform
to the trailer frame.

Text 13. Mineral Fertilizer Spreaders

Sources: https://bobruiskagromach.com/en/catalog/technique_for applicati-
on_of fertilizers/machines_for_mineral_fertilizers/,
https://bobruiskagromach.com/en/catalog/technique_for application_of fertilizers/

There are different models of mineral fertilizer spreaders. Let’s consider some of them.

1. Mineral fertilizer dispersers RU-1000, RU-1600 and RU-3000: These models
of mineral fertilizers dispersers are designed for top application of mineral granulated or
crystallized fertilizers as well as for feeding winter grain crops (at the early stage of
growth), meadows and grass fields.
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2. Mineral fertilizer distributor MTT-4U: Mineral fertilizer distributor MTT-4U
is designed for surface application of the main doses of solid mineral fertilizers in granu-
lated or crystallized form. It’s possible to use the machine for powdered chemicals appli-
cation (dolomite powder, lime). Both the transporter and spreading discs drive are me-
chanical from tractor PTO.
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3. Mineral fertilizer distributor RU-7000: This distributor is designed for trans-
portation and surface application of mineral fertilizers, limestone materials and chemical
ameliorants. The mineral fertilizer distributor has a feed conveyor drive from the machine
wheel that provides synchronization of the product feed with the machine speed as well as
from the tractor PTO. The machine has a manual adjustment device for changing working
product type and required application rate.

RU-7000-1 is provided with the mechanical drive 9 (activated from the tractor PTO
shaft) of distributing centrifugal tools (plates) and the hydraulic drive of the feeding con-
veyor activated from the tractor hydraulic system. The application rate is programmed and
monitored by the onboard computer.

4. Pulverized chemicals distributor MSH-9: Pulverized chemicals distributor
MSH-9 is designed for transportation and surface application of pulverized chemical
reclamants (dolomite powder). The machine can be used in all areas of agriculture, except
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of mountainous areas.

The machine is aggregated with wheeled
tractors of at least 3 traction class (Belarus-2022),
with hydraulic outlets, pneumatic brake actuator,
PTO, a socket for connecting light-signal electrical
equipment, a drawbar device TSU-3V and a socket
for connecting portable electrical equipment (local
lighting).

Text 14. Organic Fertilizer Spreaders: Slurry Tankers

Sources: https://bobruiskagromach.com/en/catalog/technique_for applica-
tion of fertilizers/machine for making organic_fertilizer/,
https://bobruiskagromach.com/en/catalog/technique_for application_of fertilizers/

Organic fertilizer spreaders include slurry tankers and solid organic fertilizer appli-
cators. Let’s consider the models of slurry tankers in more detail.

1. Slurry tankers MJT-3, MJT-F-6, MJT-F-11: These slurry tankers are designed
for self-loading, transportation, mixing and overall surface distribution of liquid organic
fertilizers as well as for transportation of service water, car washing, fire-fighting, road
washing, etc.

SN N

In the slurry tanker MJT-3 loading of fertilizers into the tanker is performed by the
vacuum system via the intake hose. Spreading of fertilizers is performed by the pump
through the rear discharge pipe with a shutter.

As to the slurry tanker MJT-F-6, loading of fertilizers into the tanker is also per-
formed by the vacuum system through the intake hose. Spreading of fertilizers is per-
formed by the centrifugal pump that also mixes fertilizers during their transportation. This
tanker is available in three versions: MJT-F-6 — carrying capacity 6 t.; MJT-F-6-A — carry-
ing capacity 7 t.; MJT-F-6-2 — carrying capacity 6t on the low-pressure tires.

The slurry tanker MJT-F-11 is equipped with a vacuum system and a hatch for load-
ing machine by autonomous devices.

2. Slurry tanker MJU-16: The slurry tanker MJU-16 is designed for self-loading,
transportation, mixing and overall surface distribution of liquid organic fertilizers as well
as for transportation of service water. Upon request, it can be equipped with a device for
connecting to a fire hose spout.

Fertilizer distribution is performed by a centrifugal pump and a spreading device.
Fertilizer loading is performed by a vacuum system via an intake hose or by autonomous
devices via a loading hatch.
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3. Slurry tankers MJU-20 and MJU-20A: Both slurry tankers are designed for
self-loading, transportation and distribution of liquid organic fertilizers.
The slurry tanker MJU-20 can be equipped with:
— an adapter for surface spread application (MJU-20);
— an adapter for subsoil application (MJU-20-1);
— an adapter for surface tape application using hose spreaders (MJU-20-2);
— a three-axle running system, unified with MTU-24A (MJU-20A);
— a three-axle running system and an adapter for subsoil application (MJU-20A-1).
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MJU-20 MJU-20A-1

A distinctive feature of the new slurry tanker MJU-20A is a three-axle running sys-
tem instead of a two-axle system in order to reduce pressure on the soil and reduce the
load to the tractor hitch device. The tank, loading and spreading device, hydraulic drive,
brake system and electric lighting equipment are unified with the base machine MJU-20.

Advantages liquid slurry tanker MJU-20A are:

— reduced pressure on the soil;

— improved cross ability of the semi-trailer in the field conditions;

—reduced load to the tractor hitch device;

— reinforced running system is installed;

— increased lateral stability.

4. Slurry tanker for self-loading and feeding of non-food and non-flammable
liquids MJT-3P: The slurry tanker MJT-3P is designed for self-loading, transportation
and supply of water, non-food and non-flammable liquids in conditions of limited capa-
bilities of the energy means. The MJT-3P machine can be used autonomously, if neces-
sary, to ensure fire-fighting conditions in agriculture or forestry, as well as used in cases of
fire elimination, extinguishing open fire in the forest, fields or premises.

Self-loading and supply of water, non-food and non-flammable liquids is carried out
using a mud gasoline motor pump, which is driven by a gasoline engine. The machine can
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also be equipped with a fireman's trench tool |
(hook, shovel, axe, cone bucket, etc.).

The MJT-3P machine is aggregated
with wheeled tractors of traction class 0.6-
0.9, having a TSU-2B, a pneumatic brake ac-
tuator and a socket for connecting electrical
equipment.

Text 15. Organic Fertilizer Spreaders: Solid
Organic Fertilizer Applicators

Sources: https://bobruiskagromach.com/en/catalog/technique_for appli-
cation_of fertilizers/machine_for making organic_fertilizer/,
https://bobruiskagromach.com/en/catalog/technique_for application of fertilizers/

Organic fertilizer spreaders include slurry tankers and solid organic fertilizer appli-
cators. Let’s consider the models of solid organic fertilizer applicators in more detail.

1. Solid organic fertilizer applicator PRT-7A: This applicator is designed for
transportation and overall surface application of solid organic fertilizers as well as for
transportation different agricultural loads together with a tractor. The new series of ma-
chines, retaining all the best technical solutions and the quality of production, ensures the
optimal quality of solid organic fertilizers application and the most comfortable working
conditions for machine operators. The machines are equipped with one hydraulic reversi-
ble conveyor (instead of two conveyors driven by the tractor's PTO in previous models)
and modernized spreading device.

2. Solid organic fertilizer applicator MTT-9: This applicator MTT-9 is designed
for transportation and overall surface application of solid organic fertilizers. The new se-
ries of machines, retaining all the best technical solutions and the quality of production,
ensures the optimal quality of solid organic fertilizers application and the most comforta-
ble working conditions for machine operators. The machine is equipped with a reversible
hydraulic drive of the conveyor ensuring the smooth, stepless regulation of the dose of fer-
tilizer application.

3. Solid organic fertilizer applicators MTU-15 and MTU-18: Both solid organic
fertilizer applicators are designed for transportation and overall surface application of solid
organic fertilizers and with the spreading device off they can be used for transportation of
different agricultural loads with rear conveyor discharge.
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The MTU-15 machines can be made in two versions:

— MTU-15 — machine for solid organic fertilizers application (with a combined
spreader (two horizontal grinding drums and two rotors).

— MTU-15-1 — machine for solid organic fertilizers application with spreader with
two vertical drums.

The machines MTU-18 can be also made in two versions:

— MTU-18 — machine for solid organic fertilizers application with a spreader with
two horizontal grinding drums.

— MTU-18-1 — machine for solid organic fertilizers application with a combined
spreader (with two horizontal grinding drums and two rotors).

For transportation of crushed grass and other loads with low volume weight, added
boards are provided as an option to both models MTU-15 and MTU-18.

4. Solid organic fertilizer applicator MTU-20: It is designed for transportation
and overall surface application of solid organic fertilizers and with the spreading device
off it can be used for transportation of different agricultural loads with rear conveyor dis-
charge.

The machines can be made in four versions:

— MTU-20 — machine for solid organic fertilizers application with a combined
spreader (two horizontal grinding drums and two rotors).

— MTU-20-1 — machine for solid organic fertilizers application with spreader with
two vertical drums.

— MTU-20-2 — machine for solid organic fertilizers application with spreader with
four vertical drums.

— MTU-20-3 — machine for solid organic fertilizers application with spreader with
two vertical drums and increased body capacity.
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5. Solid organic fertilizer applicator MTU-24A-1: It is designed for transportation
and overall surface application of solid organic fertilizers with three axis running system
and with the spreading device off it can be used for transportation of different agricultural
loads with rear conveyor discharge. For transportation of crushed grass and other loads

with low volume weight, added boards are provided as an option to both models MTU-20
and MTU-24A-1.

2.2. Working Safely with Mobile and Stationary Agricultural Machinery

Text 1. Hazardous Areas and Control Measures

Source: https://www.hse.gov.uk/pubns/indg241.htm

Machinery accidents are caused by a range of factors including: using a machine
that is unsuitable for the task; failing to follow a safe system of work; unsafe methods for
clearing blockages or making adjustments; failing to follow safe operating or ‘Safe Stop’
procedures; guards and other safety devices missing or defective; lack of operator training;
and poor maintenance.

1. Hazardous areas on agricultural machines: Many agricultural machines have
potentially dangerous moving parts, which can cause serious or fatal injuries. For example:

— balers — pick-ups, twine mechanisms and moving rear doors;

— forage harvesters — chopping cylinders;

— combine harvesters — augers in the grain tank and the header unit;

— potato harvesters — rotating rollers and conveyors;

— slurry tankers — power take-off (PTO) shafts;

— bale and straw choppers — chopping mechanisms;

— tractor — hitch mechanisms, PTOs and PTO shafts;

— power harrows — rotating tines;

— feeder wagons — rotating components in the mixing chamber.

These machines and others like them are extremely powerful. Workers using them
may become complacent and may not be aware of the forces involved. For example:

— with tractors, a 10 cm diameter fencepost is smashed into matchwood almost in-
stantly when trapped in a rising pick-up hitch;

— leaking hydraulic oil from a burst hose can be projected at 3000 psi and will pene-
trate the skin as easily as it would if delivered through a hypodermic syringe;

— a PTO shaft will wrap clothes, hair or arms at a rate of about 1.5 metres per sec-
ond.

2. Control measures

— Safe Stop: It is extremely dangerous to carry out any work on a machine while it
is under power. The most important safety measure is to follow the Safe Stop procedure
before carrying out any maintenance or adjustments, including dealing with a blockage or
other problem:

— Put the handbrake on.

— Make sure the controls are in neutral (equipment made safe).

— Stop the engine (or turn off the power).

— Remove the key (or lock-off the power supply).

Many serious and fatal accidents have occurred where operators have tried to clear
blockages, tried to correct faults or worked on machines with the engine running or power
engaged. So, always make sure you follow the Safe Stop procedure.
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Remember that agricultural machines may have several power sources — mechani-
cal, hydraulic and electrical (e.g., a potato harvester with hydraulic-driven components,
PTO-driven parts and electrical controls for some systems). All power sources must be
isolated during Safe Stop. Usually, stopping the tractor and removing the key does this —
but this may not be the case with fixed machinery where it may be necessary to isolate the
power supply. Follow Safe Stop: before leaving the driver’s seat/operating position; when
anyone else approaches; before anyone carries out maintenance, adjustments or deals with
a blockage.

Always make sure the machine has come to rest — remember to allow for any ‘run-
down’ time before making any adjustments. Run-down time can vary from a few seconds
to several minutes, depending on the machine.

— Before you start: Before you start work with a machine there are a few basic
checks that can be carried out. Ask yourself:

— Is the machine you intend to use suitable for the job?

— Are all safety devices such as guards in place and working correctly?

— Are you (or the operator) properly trained to do this job/use this machine?

— Has the instruction manual for the machine been provided, read and understood?

— Is the right personal protective equipment (PPE) available and worn?

— Has a risk assessment been carried out?

— Has the work been properly planned and communicated to those who may be at risk?

— If two or more people are involved, has everyone understood what needs to be
done and has a system of communication been agreed on?

— Checking the machine before use: Before working with any machinery, you
should carry out a basic check to make sure that it is in good working order and safe to
use. The exact requirements will vary according to the machine but some basic checks
could include the following:

— Mechanical defects — pay particular attention to items such as brakes, wheels and
tyres.

— Guards and other protective devices should be correctly fitted and maintained in
good condition. Check they are in place, securely attached and working — particularly PTO
shaft guards. Any damaged or defective guards should be repaired or replaced before the
machine is used.

— Check that stopping devices are functioning correctly, e.g., emergency stops.

— All controls should be clearly marked to show what they do.

— If workers are to be carried on the machine ensure they can do so safely, e.g.,
check for safe means of access and that working platforms have guard rails, etc.

— Hitching and attachment points — for mounted, semi-mounted or trailed machin-
ery, check that it has been safely attached to the towing vehicle such as a tractor. Pay at-
tention to the condition of drawbar/pick-up hitch, and hitch rings, pins, clips, etc.

— Carry out any pre-use checks as specified in the operator’s manual.

— For self-propelled machines, make sure mirrors are clean and properly adjusted.
Check any other reversing aids are working.

— Using the machine: When you are working with a machine:

— Don’t remove or defeat guards (e.g., by overriding safety devices) in order to al-
low the machine to work quicker or to avoid blockages or other problems. If guards be-
come damaged or defective, stop work and take action to get them fixed. Don’t leave it un-
til later.

— Don’t run the machine when the guards are removed.

— Replace all guards before making a test run and check the machine before restarting.
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— Check for bystanders and warn them before you restart the machine.

— If the machine is to be checked again after the test run, repeat all safety procedures
— especially Safe Stop.

— Do not mount or dismount from a moving machine.

Text 2. Dealing with Maintenance and Blockages

Source: https://www.hse.gov.uk/pubns/indg241.htm

Let’s consider how to work safely with mobile and stationary agricultural machinery
when carrying out maintenance and dealing with blockages.

1. The machine operator competence to do the job safely:

Before performing any work with an agricultural machine, including operation,
maintenance or repair, consider these questions:

— Are all operators/workers trained to do this job? Relevant training/courses for ma-
chines are available from a variety of sources including manufacturers/dealers and through
colleges and other training providers. Don’t forget that training is needed by casual or sea-
sonal workers. You should also check that any contractors you intend to use are competent
to do the job. Workers should not use a machine unless they are properly trained and know
how to use it safely.

— Is suitable clothing and footwear available and worn (including any PPE)? Safety
boots should usually be worn when using machinery and operators should wear clothes
that will not snag on machinery or controls. Any jewellery (including watches and rings)
that might snag should be removed and long hair tied back so it does not get caught up in
moving parts.

— Have operators been provided with relevant information? The operator should
read and understand the instruction manual and keep it handy for quick reference. They
should also be provided with any relevant information to enable them to do the work safe-
ly, e.g., information from risk assessments. Where workers travel on the machine, e.g., a
manned potato harvester, they should also receive adequate instructions and training.

2. Dealing with blockages or other problems:

— Always follow the Safe Stop procedure before carrying out any intervention.

— Secure anything which could fall on you, e.g., by using props or scotches on tail-
gates/doors.

— Secure anything which could move or rotate, e.g., by using chocks.

— Remember that energy is stored in springs or hydraulics, for example. Consider
how will you stop this energy being released or release it safely.

— Use the right tools for the job. Remember, machine components may suddenly
move when a blockage is cleared.

— Follow the manufacturer’s instructions/procedures, e.g., as set out in the operator’s
manual. Adjusting the machine settings can help avoid blockages.

— Use built-in ladders and other purpose-designed access points and platforms where
provided. Where such facilities don’t exist, you will need to consider alternative safe
means of access, e.g., with measures provided to prevent falls.

— When the job is finished, always replace the guards before running the machine.

— Check the machine over before restarting.

3. Maintenance and repairs: Follow Safe Stop and make sure the power source is
locked off or the key removed to stop other people restarting the machine while you are
working on it. Always follow the safe working procedures set out in the workshop manual.
Don’t use substandard replacement parts. Additional precautions may be required where
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machinery has broken down in the field due to poor weather and/or the operating envi-
ronment. Also be aware of risks arising from any in-house modifications and homemade
machines.

1. Lubricating: If you need to remove the guard to lubricate the machine, never do
so while the machine is in motion.

2. Checking hydraulic systems: Remember that hydraulic oil is under high pressure.
If checking for leaks, use something (e.g., a piece of card run along the hose) to show
where the leak is. Do not use your hands to feel for leaks. Release the pressure before
working on the system.

3. Sharpening: When working on a forage harvester, for example, only the actual
sharpening should take place with the machine in motion. All activity before and after
sharpening (e.g., guard removal) should be done with the machine’s components station-
ary — even if run-down takes a long time. Beware of flying particles when sharpening ma-
chinery. Use PPE such as goggles.

4. Working under machines: When working under raised machines, jacks should be
used. These should be correctly positioned, and appropriate means of additional support
(e.g., axle stands) provided. When working on hydraulically-raised equipment (e.g., trail-
ers) use props. Never rely on the hydraulics alone.

5. Preventing unintended movement: Where possible, take additional precautions to
ensure that moving parts remain stationary, e.g., chocking the cutting cylinder of a forage
harvester to prevent movement.

6. Hammering: Beware of flying particles. Always use the appropriate PPE, such as
goggles.

7. Cleaning: Be aware of the danger of falling off or into machinery, particularly in
wet or muddy conditions. Make sure you know how to access machines safely, especially
large machines such as combines. Don’t clean with machines running and guards re-
moved.

Text 3. Safe Use of Agricultural Mowers

Source: https://www.hse.gov.uk/pubns/ais25.htm

Introduction: This information sheet describes typical hazards when using agricul-
tural mowers. It provides guidance on minimising risks to the operator and others during
mowing work and is intended to help employers, employees and the self-employed com-
ply with their duties under health and safety legislation. It does not cover the use of these
machines at working demonstrations where it is extremely important to assess and control
the risks to bystanders.

There are different types of mower commonly used in agriculture. This information
sheet covers the typical hazards likely to be found when using most types of drum or disc
mower mounted on or trailed behind a tractor, and describes appropriate control measures.

Hazards: The greatest risk of injury comes from contact with the machine’s moving
parts including: moving blades or flails; moving drive mechanisms; rotating power take-off
(PTO) shafts; rapidly moving blades, flails or other attachments ejected from the machine.

Other risks created by mowing work include: contact with moving parts when clear-
ing blockages; being trapped or crushed while moving the mower between the work and
transport positions; being crushed below a raised machine while replacing blades or carry-
ing out other maintenance work; being struck or run over by the tractor and mower; over-
turns when working on slopes or banks; and being struck by objects or debris ejected from
the machine.
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Control measures: It is extremely dangerous to carry out work on a machine while
it is under power. The most important safety measure is to follow the ‘safe stop’ procedure
before carrying out any maintenance or adjustments, including dealing with a blockage or
other problem: handbrake on; controls neutral; stop engine; and remove key.

Always allow sufficient run-down time for blades and cutting mechanisms before
approaching or working on the machine. Everyone who works for you needs to know how
to work safely. You must provide clear instructions, information and adequate training for
your employees on: the risks they may face; measures in place to control the risks; how to
follow any emergency procedures.

It is particularly important to consider the training needs and supervision of: new re-
cruits and trainees, including young people who are particularly vulnerable to accidents;
lone workers; people changing jobs, or taking on new responsibilities; health and safety
representatives, who have particular laws relating to them.

Guarding:

— The power take-off shaft must be fully enclosed in a guard along its entire length
from the tractor power take-off to the power input connection on the mower.

— Guards should prevent contact with any dangerous part of the machine when it is
in motion or use. Stand-off guards should be properly secured, and positioned front and
rear to prevent contact with the blades.

— Make sure all guards are in position, correctly fitted and secure before starting
work. Do not continue work with the guards missing or damaged.

— Make sure that the protective skirt or other device to stop objects or debris from
being ejected is in place and in good condition.

— Remember that other parts of the mower, such as conditioners, need to be guarded
to the same standard as the rest of the mower.

General guidance on safe working practice:

— Make sure anyone operating a mower has received adequate instructions and train-
ing. Suitable training courses may be available from reputable sources such as local train-
ing providers, agricultural colleges, and through machinery dealers and suppliers.

— Follow the instructions and precautions set out in the operator’s manual.

— Do not operate a mower if there are bystanders who are likely to be hit by broken
blades or ejected debris (these may travel considerable distances).

— Stop work if you see someone approaching you when mowing is taking place.

— Take care when working on steep ground, particularly when turning, and especial-
ly with mounted mowers.

— Watch out for potential blockages — avoiding blockages is easier than clearing
them.

Maintenance:

— Follow the manufacturer’s instructions for replacing blades and flails.

— Ensure replacement parts meet the manufacturer’s specifications.

— Always use a purpose-made prop or stand to carry out maintenance work safely
beneath a mower. Do not rely on the tractor hydraulics alone.

— Remember that even when working under a supported machine, heavy parts may
also need additional support.

— Suitable protective gloves may be needed when changing blades and carrying out
similar maintenance.
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Text 4. Safe Use of Big Round Balers

Source: https://www.hse.gov.uk/pubns/ais4.pdf

Introduction: This information sheet describes typical hazards from the use of big
round balers. It provides guidance to minimise risks to the operator and others during bal-
ing work. Different types of big round roll-type balers have particular features which
should be taken into account when considering the hazards, risks and precautions. This in-
formation sheet covers the typical hazards likely to be found when using most types of
round baling machine.

Hazards: Many fatal and serious accidents involving amputations occur when oper-
ators are pulled into the bale chamber. The greatest risk of injury comes from contact with
the machine’s moving parts including: being pulled into the chamber at the pickup; being
pulled into the powered pressure rollers or other parts of the machine when attempting to
rethread the baler — the twine often catching around an operator’s arm or wrist; being
trapped by the various parts of transmission or moving machinery such as drive belts, pul-
leys, chains or sprockets; being struck by the rear door/tailgate; being entangled by an in-
adequately guarded power take-off shaft.

Other risks created by baling work can include: being struck by moving bales eject-
ed from the machine; being struck or run over by the tractor and baler; working on sloping
ground.

Control measures: It is extremely dangerous to carry out any work on a machine
while it is under power. The most important safety measure is to follow the safe stop pro-
cedure before carrying out any maintenance or adjustments, including dealing with a
blockage or other problem: handbrake on; controls neutral; stop engine; and remove key.

Many serious and fatal accidents have occurred where operators have tried to clear
blockages; tried to rethread twine or correct a twine fault; or worked on the machine with
the engine running or power engaged. So always make sure you follow the safe stop pro-
cedure.

Dealing with blockages:

— Never reach into the pick-up reel area with an arm or leg, or attempt to clear a
blockage unless you follow the safe stop procedure.

— Develop a safe system of work for dealing with any problems that arise with the
baler. This may be written down and form part of your written safety policy or risk as-
sessment but should include as a minimum a safe system for clearing any blockages that
occur and for rethreading the baler.

— Spread out large clumps of material in a windrow to help avoid a potential block-
age. If the windrow is uneven or has been damaged by bad weather, move it or reform it.

— Blockages will occur if there is a mismatch between pick-up and windrow widths.
Use a baler with sufficient capacity for the windrow/crop.

— Avoid baling wet or damp hay and straw, or excessively wet silage, as these cause
poor core formation and blockages. Some manufacturers supply pick-ups for use on wet
hay or silage.

Guarding:

— Guards are there to prevent contact with any dangerous part of the machine when
it is in motion or use. Guards should be fitted at the front, sides and rear of the machine to
prevent access to chains, sprockets, rollers and other parts that can cause injury.

— The pick-up reel guard should extend in front of the tines. Guarding should also
prevent access at the sides and between the pick-up reel guard rail and the top of the bale
chamber.
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— The power take-off shaft should be fully enclosed in a guard along its entire length
from the tractor power take-off to the power input connection on the baler.

— Make sure all guards are in position, correctly fitted and secure before starting
work. Do not use it if the guards are missing or damaged.

General guidance on safe working practice:

— Avoid baling light material in windy conditions and when starting to form a fresh
bale. This can lead to poor core formation and uneven bales.

— Operators should receive adequate instructions and training.

— Take advantage of relevant training/courses provided by manufacturers/dealers.
They will help ensure your safety and that of your staff, and help you get the best perfor-
mance from your baler.

— Make the instruction manual available to the operator. The manual should give in-
structions on clearing blockages, rethreading, refilling netting and dealing with poor core
forming.

— Keep people clear of the rear of the baler before ejecting a bale and before revers-
ing or moving off. A big round baler is a bulky machine and operator vision to the rear
may be poor. Make sure you keep reversing mirrors clean and properly adjusted.

— Use the tailgate ram prop or safety stops at all times when working under the open
rear door.

Precautions for work on sloping ground:

— Select a tractor appropriate to the size of baler and conditions likely to be encoun-
tered. Insufficient traction on grassy slopes may cause the wheels to slide and a loss of
control.

— Large round bales can roll downhill after being ejected from the machine on slop-
ing ground. You should take this into account when assessing safety risks and decide
where you can eject bales safely to minimise the risk of them rolling away. If you are us-
ing a contractor to carry out the work you should discuss this and agree the system of work
to be followed before they begin working.

— Always orientate the baler correctly before ejecting the bale from the bale cham-
ber. You may need to reverse the machine to achieve a position where the bale can be
ejected so it comes to rest safely on the hillside.

— It may be safer on steep slopes to transport the bale within the baler to a flat part
of the field before ejection. This will also help make bale collection easier.

— Never try to stop a rolling bale, even with a tractor. A round bale may weigh up to
500 kg and will gain momentum as it moves. People have been killed trying to stop a roll-
ing bale.

— Follow any special instructions given in the operator’s manual for safe work on
slopes.

Text 5. Safe Use of Combine Harvesters

Source: https://www.hse.gov.uk/pubns/ais6.htm

Introduction: This information sheet describes typical hazards associated with the
use of combine harvesters. It provides guidance on minimising risks to the operator and
others during work with combines and is intended to help employers, employees and the
self-employed comply with their duties under health and safety legislation. Different types
of combine have particular features which should be taken into account when considering
the hazards, risks and precautions. This information sheet covers the typical hazards likely
to be found when using most types of combine.
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Hazards: Many fatal and serious injuries occur when operators are pulled into the
machine at the reel/header unit. The greatest risk of injury comes from contact with the
machine’s moving parts including: being pulled into the cutting mechanism; contacting the
knife, reel or stripper rotor; being injured by the drive mechanisms or trapped when auto-
matic sensors operate; becoming entangled with the levelling or discharge augers in the
grain tank; contacting the straw chopper or spreader mechanism at the rear.

Other risks created by work with combines include: contacting overhead electricity
power lines; being run over; being trapped under the header or injured by the header fall-
ing from its transport trailer; falling from the combine, especially during pre/post-season
cleaning, maintenance or refueling; fires; and noise.

Control measures: It is extremely dangerous to carry out any work on a machine
while it is under power. The most important safety measure is to follow the ‘safe stop’
procedure before carrying out any maintenance or adjustments, including dealing with a
blockage or other problem: handbrake on; controls neutral; stop engine; and remove key.

Many serious and fatal accidents have occurred where operators have tried to clear
blockages or worked on the machine with the engine running or power engaged. So al-
ways make sure you follow the safe stop procedure.

General guidance on safe working practice: Employers and operators of com-
bines should follow the general precautions set out below to ensure the safe operation of
the machine:

— Check all guards are in position and correctly fitted before starting work. Do not
run the combine with the guards raised or removed.

— Make sure you, your employees, relief drivers, seasonal workers or contractors are
properly trained in how to use the combine safely. Make use of relevant training courses
such as those provided by manufacturers/suppliers.

— Never carry passengers on the combine unless seated in a proprietary passenger
seat and do not mount or dismount the combine when it is moving.

— Children under 13 years of age must not drive or ride on combines.

— Make sure you keep reversing mirrors clean and properly adjusted.

— Combines are bulky vehicles and operator vision to the rear may be poor so be
particularly careful when reversing. Sounding the horn before starting the engine or re-
versing can help alert others.

— Remember the hazards posed by straw choppers and spreaders — allow adequate
rundown time before approaching the rear of the combine.

— Ensure any pedestrians are clear before moving off.

— When unloading the combine on the move you will need to plan and coordinate
your movements carefully to match the tractor/trailer combinations working with you.

— Keep the cab door shut to keep out dust and noise.

— Make sure operators are aware of the risks and the safe operating procedures and
are provided with the operator’s manual.

— Use any grain sampling mechanism provided.

— Take care on slopes and avoid sudden changes of direction. Park on flat ground
where you can. If you must park on a slope, park across it. Brake and turn with care on
downhill and side slopes.

Dealing with blockages: When attempting to clear blockages the following precau-
tions should be taken:

— Do not reach into the header with an arm or leg, attempt to clear a blockage, or
climb or reach into the grain tank unless you follow the safe stop procedure.
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— Develop a safe system of work for dealing with any problems that arise with the
combine. This may be written down and form part of your written safety policy or risk as-
sessment but should include as a minimum a safe system for clearing any blockages that
OCCUr.

— Follow the procedures set out in the operator’s manual for safe operation, mainte-
nance, dealing with blockages and other problems.

— Use your instruments and watch and listen for potential blockages — avoiding
blockages is easier than clearing them.

— Be patient when working in difficult crop conditions such as in laid crops (lodg-
ing), unfamiliar crops or fibrous crops like linseed.

— Reversing drive mechanisms, when fitted, can wind out blockages.

— Do not operate the machine beyond its capacity (i.e., don’t overload it).

Precautions for work near overhead power lines (OHPLs): Contact with power
lines can be fatal. Assess the risks from OHPLs before starting work and use a safe system
of work for harvesting fields where they are present. Factors to consider will include:

— the minimum height and location of the OHPLs in the fields where harvesting will
take place;

— the height of the combine to be used measured from the ground to the highest
point (including any extensions on the machine);

— remember that radio aerials, grain tank extensions and unloading augers/spouts
will increase the overall height of the combine; n safe travel routes between fields/work
sites which take into account safety clearance distances.

To work safely:

— Provide operators with instructions and training, including information on the lo-
cation and heights of OHPLs (farm maps will help).

— Provide operators with information about the risks and the action to take in the
event of contact with an OHPL, including emergency contact numbers.

— Use safe operating procedures in the vicinity of OHPLs, e.g., when unloading.

— Never park the combine, carry out maintenance, or extend the discharge auger
when under or near OHPLs.

— If you are using a contractor to carry out the work you should discuss and agree
the system of work to be followed before they begin working, and provide information
about the location of OHPLs on your land.

— Display suitable warning signs as in a prominent position within the cab.

Maintenance: Many serious incidents occur during the maintenance of combines.
Employers and operators should:

— Reduce the risk of falls by always using the access ladders, steps and/or standing
platforms provided by the manufacturer.

— Provide and use suitable access equipment if it is necessary to work at height dur-
ing cleaning and maintenance operations.

— Use correct tools and a knife guard to aid safe removal, handling and storage of
the cutting knives.

— Follow correct procedures for working under the header (use the supports provid-
ed) and when transferring the header on and off the transport trailer.

— Regularly clean straw and chaff deposits from the engine compartment and around
belts and pulleys to reduce risk of fire.

— Carry suitable fire extinguishers. These should be regularly checked and properly
maintained/serviced.
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— Remember that machines fitted with yield measuring meters using an ionising ra-
diation source need additional safety procedures which must be laid down, clearly under-
stood and implemented.

Text 6. Safe Use of Forage Harvesters

Source: https://www.hse.gov.uk/pubns/ais24.pdf

Introduction: This information sheet describes typical hazards associated with the
use of forage harvesters. It provides guidance on minimising risks to the operator and oth-
ers during work with both trailed and self-propelled machines and is intended to help em-
ployers, employees and the self-employed comply with their duties under health and safety
legislation. Different types of forager and their attachments (e.g., a rotary maize header)
may have particular features which should be taken into account when considering the
hazards, risks and precautions. This information sheet covers the typical hazards likely to
be found when using most types of forager.

Hazards: Many serious injuries occur when operators are injured by the chopping
mechanism. The greatest risk of injury comes from contact with the machine’s moving
parts including: the exposed rotating cutter head, e.g., while sharpening; the moving drive
mechanisms; being trapped or injured by the header/pick up; clearing blockages from the
spout/header while the machine is in motion; contact with the power take-off shaft on
trailed machines.

Other risks created by work with foragers include: falling from height while adjust-
ing the chute or mounting/dismounting self-propelled machines; contacting overhead elec-
tricity power lines (OHPLs); contact with silage additives; the sharpening stone being
ejected or breaking up during sharpening; guards fouling the rotating cutter head; noise
and vibration.

Control measures: It is extremely dangerous to carry out any work on a machine
while it is under power. The most important safety measure is to follow the ‘safe stop’
procedure before carrying out any maintenance or adjustments, including dealing with a
blockage or other problem: handbrake on; controls neutral; stop engine; and remove key.

General guidance on safe working practice: Employers and operators of foragers
should follow the general precautions set out below to ensure the safe operation of the ma-
chine:

— Provide operators with the instruction manual. Make sure they have read and un-
derstood it.

— Check operators are aware of the hazards, risks and the safe operating procedures.

— Make sure operators are properly trained in how to use the machine safely. Make
use of relevant training courses such as those provided by manufacturers/suppliers.

— Check that all guards are in position and correctly fitted before starting work, eg
power take-off (PTO) shaft guard.

— Use your instruments. Listen and watch for potential blockages — avoiding block-
ages is easier than clearing them.

— If it is necessary to clear any blockage, follow the safe stop procedure.

— Use the reversing mechanism (if fitted) to wind out blockages from headers.

— Take extra care when working on steep ground. This is particularly important
when using a trailed forager with a towed trailer.

— When blowing grass into a separately towed trailer, consider the other driver and
avoid sudden manoeuvres.
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— When dropping off loaded trailers from behind a forager on soft ground use a
drawbar shoe or jack that has a large ground surface contact area to prevent it sinking.

— Never carry passengers in the forager or tractor cab unless seated in a proprietary
passenger seat.

— Do not allow people to jump on or off the tractor or self-propelled forager when it
is moving.

— Take into account the run-down time for rotary maize headers before approaching
them.

Precautions for work near overhead power lines (OHPLs): Contact with power
lines can be fatal. Assess the risks from OHPLs before starting work with a self-propelled
forager as these machines can have a working height of 5.6 m or more. The minimum
height above the ground is 5.2 m for power lines operating at 11/33 kV. Factors to consid-
er will include:

— the minimum height and location of OHPLs in the fields where work will take
place;

— the height of the forager to be used measured from the ground to the highest point
such as the top of the chute;

— remember: radio aerials or chute extensions will increase the overall height of the
machine;

— safe travel routes between fields/work sites which take into account safe clearance
distances;

— plan your work to avoid the spout being raised under OHPLs and use a safe sys-
tem of work in fields where they are present.

Maintenance: A properly maintained machine will perform better and reduce the
likelihood of breakdowns etc. To reduce the risk of injury during maintenance, employers
and operators should:

— Follow the manufacturer’s recommendations and procedures for sharpening the
knives.

— When sharpening the knives on trailed machines, stand in the position recom-
mended by the manufacturer — do not lean over the sharpening mechanism.

— Wear appropriate personal protective equipment, e.g., safety goggles, when sharp-
ening.

— Allow for the run-down time of the cutting mechanism before opening any guards.

— Take suitable precautions before carrying out work on a forager that has been ap-
plying additives, e.g., thoroughly wash it down with cold water first.

— Follow the manufacturer’s procedures for removing headers and chopping mecha-
nisms.

— Use mechanical handlers or handling aids when placing full additive containers
onto the forager. It may be easier to top up the forager-mounted container from a bulk tank
using a transfer pump to reduce the risk of sustaining a manual handling injury.

Text 7. Safe Use of Potato Harvesters

Source: https://www.hse.gov.uk/pubns/ais13.pdf
Introduction: This information sheet is aimed at operators of potato harvesters. It
describes typical hazards from the use of potato harvesters and gives guidance on how to
minimise the risks to operators and others during harvesting work. It does not cover other
health or safety issues there might be when grading, handling or stacking potatoes. There
are particular features of different types of potato harvester, which you should take into
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account when considering the hazards, risks and precautions. For example, manned har-
vesters, with workers stationed at a picking table, may create risks that are different from
unmanned machines. This information sheet covers the typical hazards likely to be found
when using most types of manned and unmanned potato harvesters.

Hazards: There have been fatal and serious incidents, including crush injuries, and
amputations of arms or legs, from contact with harvesters’ moving parts. The greatest risk
of injury comes from contact with components and, in particular, from: contra-rotating
rollers, such as haulm and cleaning rollers; conveyors or elevator chains; drive mecha-
nisms; inadequately guarded power take-off (PTO) shafts.

Other risks created by potato harvesting work include: being struck or run over by
the harvester or tractors; falling from access ladders or work platforms.

Control measures It is extremely dangerous to carry out any work on a machine
while it is under power. The most important safety measure is to follow the ‘safe stop’
procedure before carrying out any maintenance or adjustments. There have been many se-
rious and fatal accidents where workers have tried to clear blockages; carry out cleaning;
or run the machine with the guards removed; or worked on the machine with the engine
running or power engaged. So, always follow the safe stop procedure.

Dealing with blockages:

— Follow the safe stop procedure before trying to deal with a blockage.

— Never reach into the haulm or cleaning rollers with an arm or leg when the ma-
chine is running.

— Follow the instructions for clearing blockages set out in the instruction handbook.

— Remember that avoiding blockages is easier than clearing them.

— Take care when working in difficult harvesting conditions or those with weed or
haulm problems — take your time and don’t overload the machine.

— Use drive reversing mechanisms when fitted and encourage the use of conveyor
controls to optimise picking conditions.

Guarding:

— Check that all haulm, clod, stone separator and cleaning rollers are properly
guarded. Fit additional guards if anyone can reach the rollers with arms or legs from any
position. Manufacturers can help with guard kits.

— Net-type guards for contra-rotating rollers are easily defeated and should not be
used. Replace them with securely fixed metal guards.

— The power take-off shaft should be fully enclosed in a guard along its entire length
from the tractor power take-off to the power input connection on the harvester. Other drive
shafts should be guarded to the same standard.

— Make sure all guards are in position and correctly fitted before starting work and
stop work if any guards become broken or defective.

General guidance on safe working practice:

— Make sure everyone working on the harvester understands the safety instructions in
the handbook, including the safe way to clean the harvester of haulm, stones, potatoes, etc.

— On a manned harvester, there should be a two-way system for communicating be-
tween the workers on the picking/sorting platform and the tractor driver. These machines
should also be fitted with an audible warning alarm intended to draw the attention of those
on the platform to the starting of the moving parts, e.g., before starting the engine, revers-
ing or engaging drives.

— Machines with a picking/sorting platform require emergency stops accessible from
the work position to stop the conveyor to the platform.
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— Take particular care when reversing; make sure you can see what is behind the
harvester or get help if the view is obscured. People have been killed when they got off a
manned harvester or approached a machine on foot and were run over by it.

— Stop the tractor before anyone gets on or off the harvester and do not allow any-
one to jump on or off the harvester when it is moving or stationary. Always use the access
ladder to mount or dismount from the picking platform and do not climb over the machine.

— Picking/bagging platforms on manned harvesters require guard rails to prevent
people falling off the machine.

— Take advantage of relevant training/courses provided by manufacturers/dealers.
They will help to ensure the safe and efficient use of your potato harvester.

— Workers on a manned harvester will also require training. Don’t forget the training
needs of any temporary or casual staff.

Maintenance:

— Do not run the harvester with the guards raised or removed for maintenance or
cleaning purposes.

— Always use some form of mechanical support when working below any raised
components, e.g., if working under box handling attachments, use the supports provided.

— Remember that putting the power take-off (PTO) out of gear will not cut the pow-
er to some hydraulically driven components.

— Avoid parking the harvester or carrying out maintenance on it when under or near
overhead electricity power lines.

2.3. Equipment and Systems for Dairy, Poultry and Pig Farms

Text 1. Dairy Farming Equipment

Source: https://www.jddb.gov.jm/page/dairy-equipment,
https://d2xsikgwxkxyoe.cloudfront.net/animal-husbandry/dairy-farming-equipment-
small-dairy-machinery-specifications/

Agricultural equipment used in dairy facilities to obtain milk from the animals and
to cultivate pastures, harvest and transport fodder material. The equipment is used to re-
duce labour, improve the quality and quantity of fodder produced, increases the quality of
milk obtained from animals.

There are various factors to consider when selecting equipment for your farm. They
include: the size of your farm; the number of animals to be milked; the quality of the
equipment to be purchased; the type of milking procedure that will be utilized on the farm;
and the land size for planting pasture.

Types of equipment can be divided into several groups.

1. Milking: Milking equipment should be designed, constructed, installed and main-
tained in a way that will reduce the likelihood of contamination of the milk. When plan-
ning to install milking systems, dairy farmers should seek advice from a specialist trained
in the planning and installation of such equipment. Milking equipment should be calibrat-
ed on a regular basis to be efficient and perform at its optimum. The performance of the
milking system can affect the dairy farmer’s profit. Milking machines maybe of the fol-
lowing types: pail machines, suspension machines and pipeline milkers.

There are two common types of vacuum pumps, the piston and the rotary pump. The
rotary pump is more efficient and smaller in size hence it’s more commonly used today.
Regardless of which type is used, it must be large enough to provide sufficient vacuum to
operate the system properly.
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Milk lines are made of stainless steel or glass and carries milk from the barn or par-
lour to the milk room.

2. Washing: The facility should have areas equipped for washing. There should be
sinks for washing hands and sinks for washing milking equipment.

3. Storage: Equipment used for storage should also be designed and constructed and
maintained in a way to reduce the introduction of contaminants and also limiting the
growth of micro-organisms. A bulk tank is an insulated stainless tank used to cool and
store milk. Bulk tanks maybe classified by shape, size, manufacturers and the type of re-
frigeration system used. The size of the bulk tank must be appropriate to the volume of
milk produced. Its size also depends on the frequency with which the milk is picked up
and brought to the milk plant. If the milk is picked up every other day the tank should hold
about five milkings. It’s a good idea however to buy a tank 20 to 50 percent larger than is
presently needed, this is to allow for future expansion. A bulk tank size is usually noted in
gallons. The bulk tank should be located at least 2 feet from any wall so that it can be easi-
ly cleaned. It must be able to cool milk quickly to the required temperature set by milk
standard laws. It should not be located over a drain or under light.

4. Feeding: Calf bucket feeders are generally used to feed calves from birth to two
weeks old. Colostrum and milk replacers are normally fed to the calves through calf buck-
et feeders. Bucket feeders should be cleaned after use with soap water and rinsed thor-
oughly and is dried in a clean environment. Cleaning agent such as hypochlorite should
not be used to clean calf buckets as residues may be harmful to the young calf.

Water troughs provide drinking water to the animals on the farm. They are various type
of water troughs that can be found on the farm: concrete, plastic and calvinized. Troughs are
mostly rectangular in shape and generally fitted along fence lines for easy access for the an-
imals. The length of the trough should allow all cows to drink at the same time. Water
troughs should be high above ground level to prevent animals from falling in them.

Total Mixed Ration (TMRs) mixer is used to improve the feeding systems of dairy an-
imals. It ensures that cows consume all the required level of nutrients. The mixed ration
should include good quality forages, a balance of grains and proteins, vitamins and minerals.
The TMR mixer is used to mix forages, grains and protein in their correct proportions to meet
the nutritional needs of the animals. These mixers may be either used in stationary or portable.

5. Pasture land preparation: The most commonly used equipment on any farm
operation is the tractor. Tractors are essential tool for preparing the soil to planting the
seed to collecting the harvest. Tractors also plays an integral part in fodder conservation
and are used to prepare materials for making hay and silage, Tractors are also used to drive
and operate other implements on the farm for ploughing, harrowing and planting.

Ploughs are used primarily in soil preparation; it turns over upper layer of the soil
bringing fresh nutrients to the surface allowing easier breaking down.

A harrow is suitable for breaking up lumps of soil to provide a finer finish. A good
soil structure is ideal when planting seed for pasture establishment. There are three types
of harrows: disc, spike and drag ones.

6. Irrigation: Dairy pastures require a large amount of water for irrigation. Irriga-
tion systems are comprised of tubes, pipes and sprays. Some common irrigations used on
dairy pastures include:

— Surface irrigation: Water is distributed over and across land by gravity, no me-
chanical pump involved

— Drip irrigation: A type of localized irrigation in which drops of water are delivered
at or near the root of plants. In this type of irrigation, evaporation and runoff are mini-
mized
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— Sprinkler irrigation: Water is distributed by overhead high-pressure sprinklers or
guns from a central location in the field or from sprinklers on moving platforms.

7. Harvesting and Conservation: Disc Mower helps producers cut hay at higher
speeds which paramount when windows are tight, it allows for farmers to mow, rake and
bale in one day. It is important to consider the tractor size when purchasing a disc mower.

Mower conditioners are mainly used to cut grasses for hay or silage and are often
place the cut materials into rows. These rows of cut materials are referred to as windrows.

A hay baler is a piece of farm machinery generally pulled by a tractor to compress a
cut and raked crop into compact bales. Bales are easy to handle, transport and store. Often
bales are configured to dry and preserve some of the nutritional value of the plants bun-
dled. There are two types of balers; round and square (large or small).

Silage is made from forages such as corn, grass and legumes which are sored under
air tight conditions. A silage packing machine or silo packer is used to compress forage
materials.

8. Transportation: Trucks are typical used to transport animals on the farm. Trucks
and trailer are also used to transport fodder material around the farm.

9. Dairy Animal Housing Equipment: Shelter, such as a cowshed, is one of the
most critical things you can provide for your dairy cows. It is critical not to underestimate
the value of a comfortable and hygienic shelter. Your dairy cows will produce a lot of milk
for you if they are happy and healthy. To put it another way, happy cows equal happy
dairy farmers.

The temperature within the cowshed is another significant aspect of the equipment.
A mist cooling system is one of its essential features, which you can witness in several
public locations throughout the summer.

You'll need feeding equipment to help feed dairy cows now that they're comfy in-
doors. A feed grinder is a must-have for dairy producers that utilise grain feed. You may
calculate the exact formula of the components you wish to give to your dairy cows using a
feed grinder.

Additionally, green fodder cutters can be purchased. Green fodder is a form of dairy
cow feed made up of green plants such as beans, grains, grasses, and tree-based crops.
You'll need mechanical equipment to chop green fodder into little pieces if you wish to
give it to your cows.

A chaff cutter is a fodder-cuttering machine. The fodder is fed into the machine and
grasped between two toothed rollers, allowing it to be transferred to a share plate, where it
is put on a hefty flywheel and turned in short lengths by the knives.

Cutting or crushing is commonly used to minimise the size of farm goods. Some
blades are frequently used to cut. The crushing process reduces the product's size to some-
thing that can be used. A farmer may prepare cow feed from grain using this sort of agri-
cultural machine known as a fodder grinder.

Text 2. Role of Milking Machines in Modern Dairy Farming

Sources: https://sites.google.com/site/viveklpm/cattle-and-buffalo-production-
management/milking-machine/role-of-milking-machines-in-modern-dairy-farming,
https://standartmoloko.com/en/doilnoe-oborudovanie#,
https://sites.google.com/site/viveklpm/cattle-and-buffalo-production-management/milking-
machine/advantages-of-milking-machines

Milking management is one of the most important and crucial activities in the milk
production chain. The milking machine is unique in the sense that it is one of the few ma-

225



chines which comes in contact with farm animals on a regular basis. It is therefore very
important that these machines are correctly installed, maintained in excellent operating
conditions, and used properly.

Early attempts at milking cows involved a variety of methods. Around 380 B.C.,
Egyptians, along with traditional milking-by-hand, inserted wheat straws into cows' teats.
Suction was first used as a basis for the mechanized harvesting of milk in 1851, although
the attempts were not altogether successful, drawing too much blood and body fluid and
causing congestion within the teat. To encourage further innovations, the Royal Agricul-
tural Society of England offered money for a safe, working milking machine. Around the
1890s, Alexander Shiels of Glasgow, Scotland, developed a pulsator that alternated suc-
tion levels to successfully massage the teat and extract milk. That device, along with the
development of a double-chambered teat cup in 1892, led to milking machines replacing
hand milking. After the 1920s, machine milking became firmly established in the dairy in-
dustry. Today, the majority of all milking in organized farms is carried out by machine.

Modern milking machines are capable of milking cows quickly and efficiently,
without injuring the udder. The working principle of the milking machine is to imitate the
suckling of the calf. The milking machine performs two basic functions:

— It opens the streak canal through the use of a partial vacuum, allowing milk to
flow out of the teat cistern through a line to a receiving container.

— It massages the teat, which prevents congestion of blood and lymph in the teat.

The milking unit is the portion of a milking machine for removing milk from an ud-
der. It is made up of a claw, four teat cups, (shells and rubber liners) long milk tube, long
pulsation tube, and a pulsator. The claw is an assembly that connects the short pulse tubes
and short milk tubes from the teat cups to the long pulse tube and long milk tube (cluster
assembly). Claws are commonly made of stainless steel or plastic or both. Teat cups are
composed of a rigid outer shell (stainless steel or plastic) that holds a soft inner liner or in-
flation. Transparent sections in the shell may allow viewing of liner collapse and milk
flow. The annular space between the shell and liner is called the pulse chamber.

Milking machines work in a way that is different from hand milking or calf suck-
ling. Continuous vacuum is applied inside the soft liner to massage milk from the teat by
creating a pressure difference across the teat canal (or opening at the end of the teat). Vac-
uum also helps keep the machine attached to the cow. The vacuum applied to the teat
causes congestion of teat tissues (accumulation of blood and other fluids). Atmospheric air
is admitted into the pulsation chamber about once per second (the pulsation rate) to allow
the liner to collapse around the end of teat and relieve congestion in the teat tissue. The ra-
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tio of the time that the liner is open (milking phase) and closed (rest phase) is called the
pulsation ratio.

The four streams of milk from the teat cups are usually combined in the claw and
transported to the milk line, or the collection bucket (usually sized to the output of one
cow) in a single milk hose. Milk is then transported (manually in buckets) or with a com-
bination of airflow and mechanical pump to a central storage vat or bulk tank. Milk is re-
frigerated on the farm in most countries either by passing through a heat-exchanger or in
the bulk tank, or both.

Milking machines keep the milk enclosed and safe from external contamination.
The interior 'milk contact' surfaces of the machine are kept clean by a manual or automat-
ed washing procedures implemented after milking is completed. Milk contact surfaces
must comply with regulations requiring food-grade materials (typically stainless steel and
special plastics and rubber compounds) and are easily cleaned.

Most milking machines are powered by electricity but, in case of electrical failure,
there can be an alternative means of motive power, often an internal combustion engine,
for the vacuum and milk pumps. Milk cows cannot tolerate delays in scheduled milking
without serious milk production reductions.

Some of the advantages of milking machines are: saving of labour expenses; reduc-
tion of dependency on skilled farm workers; enable rearing of larger herd strength; 3-4
times faster than hand milking; increase in the milk yield and quality of milk; reduction of
stress throughout the lactation by creating good milking routines.

However, there are some limitations. Some of the older cows which are accustomed
to hand milking may not adjust to machine milking. Standby power supply is essential.
High initial investment and training of staff is needed. Negligence in following the strict
cleaning procedures would lead to severe contamination and higher incidence of mastitis.
There is greater water requirement for cleaning of equipment. Prompt service and availa-
bility of spares is essential.

Text 3. Types of Milking Machines and Systems

Sources: https://sites.google.com/site/viveklpm/cattle-and-buffalo-production-
management/milking-machine/types-of-milking-machinessystems

There three types of milking machines and systems. They are:

1. Portable milking machines: These are ideal for small herds (up to 20 cows).
Portable milking machines (portable milkers) for cows provide an efficient and convenient
way of milking animals in cases when the use of static milking machines is not possible
(milking in the field, milking in the barn) or when attending agricultural shows, for small
size herd or sick animals in remote pens.

The vacuum required for automated milking of the animal is created by an oil free
vacuum pump driven by an electric motor. Should the portable milker be used in the fields
with no electricity, a diesel engine may be attached. Each portable milker comes with a
vacuum regulator and a gauge to ensure that proper level of vacuum is maintained during
milking.

Pulsation in the cluster is created by a pneumatic pulsator fitted on the portable
milker. This type of pulsator has been designed to meet simplicity, precision, sturdiness
and reliability requirements. Pulsation rate can be adjusted using adjustment screw on the
pulsator. Pulsation ratio is user-selectable.

The milk is collected in a sturdy stainless-steel bucket for further transportation. Op-
tions with one or two buckets are available.
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Portable milkers for cows come with one or two clusters. Complete unit comes with
all necessary fixings and tubing for easy assembly. All parts are securely mounted on a
lightweight and yet strong and steady trolley which can be easily transported and requires
minimal maintenance.

Recommended vacuum level for milking a cow with a portable milker is 48-50 kPa.
Pulsation rate is set to 60 ppm and ratio is 60:40.

2. Barn milking systems: These are installed on farms where cows are kept tied in
stalls and no separate milking parlour is present (20-100 cows). Barn milking systems are
installed on the farms where the cows are kept tied in their cubicles. The milking takes place
at the place where the cow is standing. The milking is carried out using a portable milking
unit which provides pulsation and delivers vacuum to the teat end. The milking unit is be
plugged into the milking station fitted on the milk line. One milking station is usually in-
stalled for every two cows. The milk then flows to the milk receiving set. The milk receiv-
ing set contains a milk receiving vessel with liquid level control, sanitary trap, milk pump
and milk filter. From the milk receiving vessel the milk pumped into the milk cooling tank.

The vacuum needed for the equipment operation is created by vacuum pumps and
maintained at the desired level by a vacuum regulator.

Cleaning-In-Place automated washing system can be installed for efficient cleaning
after milking. It operates in a similar way as in the milking parlour and washes all parts
and surfaces of equipment which come in contact with the milk. Good quality washing is
achieved using a water slug technique. This water slug is created in the milk line by the air
injector valve. The portable milking units are placed on the jetted trays in the utility room
for washing.

The system is easily scalable. It is recommended to make a separate milk and vacu-
um line loop for every 50 cows in the barn. In such case the milk collected in the loop will
be pumped to the milk cooling tank from the receiving set installed on each loop.

3. Milking parlours: These are constructed on large farms; they are of various
types (more than 100 cows).

— Herringbone milking parlour: The most utilised parlour installation is the Her-
ringbone parlour, so named because of the linear layout and angle of the stalls mimicking
the shape of the backbone of the herring fish. In herringbone milking sheds, or parlours,
cows enter, in single file, and line up almost perpendicular to the central aisle of the milk-
ing parlour on both sides of a central pit in which the milker works (you can visualise a
fishbone with the ribs representing the cows and the spine being the milker's working area;
the cows face outward). After washing the udder and teats the cups of the milking machine
are applied to the cows, from the rear of their hind legs, on both sides of the working area.
Large herringbone sheds can milk up to 600 cows efficiently with two people. Typical siz-
es range from a Double 8/8 through 20/20 which means an identical number of stalls on
each side of the parlour. There will be one milking control for each stall in a Double par-
lour and the stall angle ranges from 30 to 90 degrees.

— Swingover milking parlour: Swingover parlours are the same as herringbone
parlours except they have only one set of milking cups to be shared between the two rows
of cows, as one side is being milked the cows on the other side are moved out and replaced
with unmilked ones; with the notation 8/16 or 20/40. The swingover style uses half the
number of milking controller as one control is used for both sides of the parlour and is
therefore mounted down the centre of the pit. The Ram, and the Cluster attached to it, is
able to swing from one side of the parlour to the next and hence is a cheaper option to a
doubled-up parlour. The advantage of this system is that it is less costly to equip, however
it operates at slightly better than half-speed and one would not normally try to milk more
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than about 100 cows with one person. However, savings in cost are off-set by animal
throughput but the choice of parlour type is usually determined by the size of the herd, the
future requirements and the amount the customer has to spend.

— Rapid Exit milking parlour: Such milking parlours are growing in popularity as
they allow fast throughput by locating the exit gates in front of the cow stall. Also, the
building does not need to be long as for herringbone, but needs to be wide. The vacuum
operated gate lift allows cows to exit en-masse and aids fast reloading of the stalls.

— Rotary milking parlour: With growing herd size the efficiency of the herring-
bone parlour is put into question when the size goes beyond 20 points per side. Although
there are some herringbone parlours with a total of more than 40 points, they number very
few due to the length of the parlour.

The most efficient parlour type for the large herd is the Rotary Platform parlour. Ro-
tary milking sheds consist of a turntable with about 12 to 100 individual stalls for cows
around the outer edge. A "good" rotary will be operated with 24-32 (~48-50+) stalls by
one (two) milker(s). The turntable is turned by an electric-motor drive at a rate that one
turn is the time for a cow to be milked completely. As an empty stall passes the entrance a
cow steps on, facing the centre, and rotates with the turntable. The next cow moves into
the next vacant stall and so on. The operator, or milker, cleans the teats, attaches the cups
and does any other feeding or whatever husbanding operations that are necessary. Cows
are milked as the platform rotates. The milker, or an automatic device, removes the milk-
ing machine cups and the cow backs out and leaves at an exit just before the entrance. The
rotary system is capable of milking very large herds — over a thousand cows. It allows for
only 2 operators to milk 250 cows per hour on a typical 60-point platform.

— Automatic milking parlour: Since the 1970s, much research effort has been ex-
pended in investigating methods to alleviate time management constraints in conventional
dairy farming, culminating in the development of the automated voluntary milking system
(AMS).

Voluntary milking allows the cow to decide its own milking time and interval, ra-
ther than being milked as part of a group at set milking times. AMS requires complete au-
tomation of the milking process, as the cow may elect to be milked at any time during a
24-hour period.

The milking unit comprises a milking machine, a teat position sensor, a robotic arm
for automatic teat-cup application and removal, and a gate system for controlling cow traf-
fic. The cows are permanently housed in a barn, and spend most of their time resting or
feeding in the free-stall area.

When the cow elects to enter the milking unit (due to highly palatable feed that she
finds in the milking box), a cow ID sensor reads an identification tag on the cow and pass-
es the cow ID to the control system. If the cow has been milked too recently, the automatic
gate system sends the cow out the unit. If the cow may be milked, automatic teat cleaning,
milking cup application, milking, and teat dipping takes place. As an incentive to attend
the milking unit, concentrated feedstuffs need to be fed to the cow in the milking unit.

Text 4. Dairy Housing: Ventilation Options for Free Stall Barns

Source: https://www.ontario.ca/page/dairy-housing-ventilation-options-free-stall-barns
The purpose of ventilation in the barn is to provide fresh air in order to:
— control moisture produced by the cows through respiration, water spillage, manure
and urine in cold weather;
— control heat produced by the cows in hot weather;
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— remove odours and gases produced by cows from manure and urine, and by
breathing out C0O;. A ventilation rate that controls moisture and heat will usually remove
odours and gases as well, except in extremely cold weather, when it should be maintained
at four air changes per hour.

Distribute fresh air evenly throughout the barn to prevent dead spots and avoid
drafts in the winter and remove heat in the summer.

Natural ventilation, or mechanical ventilation, works by replacing stale barn air with
fresh outside air. In the winter, the barn might be only slightly warmer than outside, but as
cold air enters the barn, it expands as it warms up, giving it the ability to hold more mois-
ture. The outside air mixes with the inside air, absorbs the moisture and gases and then has
to be removed from the barn.

There are three main components of a natural ventilation system: sidewall inlets, a
bird screen and a ridge exhaust.

Large, adjustable sidewall inlets make use of prevailing winds. Build barns with a
minimum sidewall height of 4 m (12 ft) and as high as 5 m (16 ft) to make use of natural
winds. Cover the inlet opening with an adjustable curtain. Depending on the sidewall
height, the curtain may be a single curtain or split in two. With a split curtain, the bottom
portion remains closed in the cold weather, and only the top is adjusted. This allows for
less wear and tear on the curtain and less strain on the controls. In warm weather, the bot-
tom curtain is rolled up, and the entire sidewall is open.

Cover the top portion of the wall with a bird screen. When the entire wall is open,
doors are probably open as well, and birds cannot be prevented from entering. Use a bird
screen that is strong enough and fine enough to prevent birds from entering, but not so
coarse that it restricts air flow.

The ridge exhaust system can take many forms:

— Open ridge: an open ridge is suitable for cold-environment barns (Figure 4) where
no control over the inside temperature is desired. Design the open ridge to provide 2.5-
4 cm (1-1.5 in.) of opening for every 3 m (10 ft) of barn width. It should be covered to re-
duce the entry of rain and snow, and should stop 2.5-3.5 m (8—12 ft) from each end of the
barn to reduce down drafting.

— Chimneys: chimneys are a good option when some control over the inside environ-
ment is desired. They will reduce the amount of rain or snow entering a barn while still
providing good ventilation. Most chimneys are equipped with a damper, which can be used
to control the outflow of air. The damper doesn't fit tight and has about a 2.5-cm (1-in.) gap
around it, so even when closed it will allow for minimum ventilation. Dampers do not have
to be adjusted daily but should be adjusted seasonally. Provide 0.046m? (0.5 ft?) of chimney
opening for every 9.3 m? (100 ft?) of floor area. Build chimneys no more than 1.2 m x 1.2 m
(4 ft x 4 ft) to prevent down drafting and never more than about 6-7.5 m (20-24 ft) apart.

— Light vents: a number of light ridge options provide a controllable ridge exhaust
combined with a translucent ridge cap to allow more natural light to enter the barn.

— Overshot roof: this ridge vent design is constructed by extending the top chord of the
truss in the same direction as the prevailing wind. This concept is not new. The difference
from previous designs is to install an adjustable curtain to control the outflow of air. The
amount of opening should be at least 2.5-4 cm (1-1.5 in.) of ridge opening for every 3 m
(10 ft) of barn width but can be more, since the amount of opening can be adjusted. The over-
shot roof should stop 2.5-3.5 m (8-12 ft) from each end of the barn to reduce down drafts.

Control systems are necessary to provide a stable environment within the barn:

— Ridge control: the ridge opening only has to be adjusted seasonally, so a manual
adjustment system is sufficient.
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— Sidewall opening control: the sidewall openings require continual adjustment, us-
ing an automatic control system, to maintain a constant temperature within the barn. If the
barn is more than 30 m (100 ft) in length, divide the curtain system in two so that the barn
can be controlled in zones.

Regarding fan ventilation, the principles are the same for fan ventilation and natural
ventilation. With fan ventilation, the fan is providing the power to move and exchange the
air. The ventilation rate is based on the size and number of cows. The winter ventilation
rate should not drop below four air changes per hour in order to provide a minimum of
fresh air. The practical summer maximum should not exceed 1,000 CFM/cow.

Fans provide the power to move and exchange the air. Their air-moving capacity is
based on their size and efficiency. Select a range of fan sizes to provide the air flow from
winter minimum to summer maximum. Variable-speed fans are not very efficient when
they are set to run at one-third to one-half their capacity, so one size does not fit all. Use
smaller fans to provide the winter minimum ventilation rate, combined with larger fans to
provide the range to the summer maximum.

Fans

As to inlets, there are a variety of inlet types and styles that can be used to provide
fresh air. Manually controlled inlets are adjusted using a boat winch, self-adjusting inlets are
adjusted using counter weights, and automatically controlled inlets are adjusted with a ser-
vo-motor. Adjust inlets to provide enough air speed (800-1,000 feet per minute (FPM)) to
mix the air throughout the room. Fan controls work from the temperature. Adjust controllers
so that each successive step in ventilation no more than doubles the current ventilation rate.

Text 5. Dairy Housing: Fans and Sprinkler Systems

Source: https://www.ontario.ca/page/dairy-housing-ventilation-options-free-stall-barns

Supplemental cooling in the form of fans over the cows and sprinkler systems is
needed in order to prevent heat stress. The ideal ambient temperature for a dairy cow is
0°C-20°C. At temperatures above 20°C, cows start to use energy to cool themselves, in-
stead of producing milk. Heat loss from a cow occurs primarily by conduction and convec-
tion, as well as by evaporation. As the temperature rises, it becomes increasingly difficult
for a cow to dissipate heat. Rising relative humidity also affects a cow's ability to lose heat
via evaporation. Since heat loss depends both on temperature and relative humidity, a
temperature-humidity index (THI) has been developed to indicate the amount of heat
stress experienced by a cow.

Let’s consider some options to cool cows. In general, there are two cooling strate-
gies. One is to increase the rate of heat transfer between the cow and her environment, and
the other is to modify the environment to reduce the heat stress placed on the cow. Practi-
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cally, this means increasing the convective heat transfer rate by increasing the air speed
over the cow and increasing the evaporative cooling rate by wetting the cow or the air
around the cow.

Fans, sprinkler systems and misting systems help to cool cows.

— Fans: There are different types of fans that can be used:

1. Panel or basket fans: This type of fans is usually selected for cooling. Select
fans based on their capacity and the air velocity they produce. Select fans that will provide
at least 500 CFM/cow, up to 1,000 CFM/cow and air velocities in the range of 220-500
FPM (2.5-5.5 mph). Typically, these fans are 60-120 cm (24-48 in.) in diameter and pro-
vide low volumes of air but at a high speed (LVHS). Fans from a reputable supplier effec-
tively maintain adequate airflow to a distance of 10 times the fan diameter.

Mount the fans high enough to provide clearance for any equipment used in the al-
leys and with about 2.5 m (8 ft) clearance above the free stalls to keep the cows from dam-
aging them. Place fans so they blow air in the direction of the prevailing winds, spaced at a
distance of 10 times their diameter. Tilt fans downwards to aim their airflow at a point di-
rectly below the next fan in line. In holding areas or when blowing across the width of the
barn, install fans 2.5-3.5 m (8-12 ft) apart and use 45-60 cm (18-24 in.) fans.

In summary:

— place fans over the alley next to the feed manger and over the rows of free stalls in
a four-row barn;

— in a six-row barn, it may be necessary to place a row of fans over the outside row
of free stalls;

— space fans according to their diameter;

— start fan operation when the barn temperature reaches 21°C;

— all fans should be running when the barn temperature reaches 27°C.

2. Big ceiling fans: An alternative to the panel fan for hot-weather ventilation is the
high-volume, low-speed (HVLS) ceiling fan. Typically, 6-7.5-m (20-24-ft) diameter fans
are installed 15-18 m (50-60 ft) apart, along the length of a free-stall barn. Fans run at ap-
proximately 50 rpm and will move from 150,000 CFM up to almost 400,000 CFM of air.
Air speeds are highest directly under the fan and decrease with increasing distance away
from the fan.

HVLS ceiling fan

Guidelines for installing HVLS fans:

— in four-row barns, space 6-7.5-m (20-24-ft) diameter fans 15-18 m (50-60 ft)
apart;

— in six-row barns, HVLS fans do not provide good coverage to the outside row of
free stalls unless two rows of fans are used;

—a 7.3-m (24-ft) diameter fan should have at least 76 cm (30 in.) clearance at the
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blade tips;

— mount fans at least 0.3 m (1 ft) higher than the highest overhead door for safety.

Install variable frequency drive (VFD) controllers properly to reduce radio interfer-
ence: make sure controllers are grounded properly; use the correct type of shielded cable;
locate controllers within 3 m (10 ft) of the fan.

3. Tunnel ventilation: It is another option for increasing air flow to reduce heat
stress. With a tunnel ventilation system, large fans, 120-180 cm (48-72 in.) in diameter,
are used to move air through a barn at an air speed fast enough to provide convective cool-
ing of the dairy cattle. Air enters the barn at one end and is exhausted at the other. Since
the air speed depends on the cross-section of the barn, long, narrow barns tunnel-ventilate
more efficiently than short wide ones.

Tunnel ventilation

General recommendations for tunnel ventilations: air speed of 400-600 FPM; air ex-
change rate of 1,000 CFM/cow; <1 air change/min and inlet air speed of <500 FPM.

To calculate ventilation requirements at different air flow rates, use the formulas Q
= VA or A = (Q/V), where: Q = quantity of air (CFM); V = air speed (FPM); A = area of
building (ft2).

Fan capacity is directly proportional to the cross-section of the barn — the smaller
the cross-section, the fewer fans required to provide the desired air speed. Producers have
achieved some success by hanging curtains from the ceiling to reduce the cross-section
dimension. Place curtains no more than 12 m (40 ft) apart.

Control fans with a thermostat, but ensure they also have on/off switches for emer-
gency shut-off.

The main recommendations are: start operation of fans at 21°C; run all fans when
the barn temperature reaches 27°C; set thermostats to turn fans on at every 1°C interval;
and ensure fans no more than double the previous airflow as they turn on. In theory, all
wall openings should be closed between the exhaust fans at one end of the barn and the
end wall openings at the other. In practice, opening the curtain slightly (about 5 cm (2 in.))
from the bottom provides some fresh air along outside rows of stalls.

Some tunnel ventilation fans are available with two-speed motors. This would allow
for some cooler weather operation. This may help with air distribution in the barn during
cold weather.
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During cold weather when the fans are not operating, it will be necessary to cover
them with insulated panels to minimize heat loss and air leakage.

— Sprinkler systems: Using sprinkler systems with fans can provide additional
cooling. The sprinklers create droplets that wet the cow's hair coat to the skin. Fans force
air over the cow's body, causing evaporative cooling to take place on the skin and hair
coat. Heat from the cow's body causes the moisture to evaporate. The droplet size should
be large enough to wet the skin surface and must be applied intermittently to allow time
for the moisture to evaporate from the skin.

T

Sprinklers with fans

A sprinkler system uses simple, readily available and easily maintained components
and should: use a timer to run sprinklers for 1-3 min, every 15-30 min; provide enough
water to soak the skin but not wet the udders; turn sprinklers regularly to allow for evapo-
ration; use low-pressure (20-40 psi) nozzles; use solid-cone coarse droplet spray nozzles
with flow rates between 0.2-0.5 USGPM (U.S. gal/min); use 180° nozzles (half circle)
along feed bunk; use 360° nozzles (full circle) over holding area; start system at tempera-
tures over 25°C-27°C; close-up of sprinklers mounted above cows.

Variable-rate soaker systems are becoming more popular. They increase the sprin-
kler frequency as the temperature rises as follows: 21°C-27°C every 15 min; 27°C-32°C
every 10 min; >32°C every 5 min.

Fans should run continuously when the sprinklers are on. If water is being blown on
the feed or on the stalls, the droplet size is too small, or the fans need repositioning.

— Misting systems: These fogging systems are also effective for cooling cows. They
cool the air around the cows without wetting the cows or the surroundings directly. The
amount of cooling achieved depends on the air temperature, relative humidity and the
amount of moisture evaporated. Misting systems use high-pressure nozzles (200 psi) to in-
ject moisture directly into the air stream. The nozzles are usually installed in a ring in front
of the fan, but they can also be used with tunnel ventilation systems by injecting water va-
pour close to the inlets.

To sum up, it is important to note that supplemental cooling in the form of fans over
the cows and sprinkler systems can be supplied if situation so requires. When natural ven-
tilation alone can no longer look after the heat load, install supplemental fans. Fans over
the cows can increase their convective cooling rate significantly. Use sprinkler or fogging
systems to increase the evaporative cooling rate when additional cooling is needed.
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Text 6. Choosing the Right Heating System
for Livestock and Agriculture

Sources: https://www.pericoli.com/en/mechanical-ventilation-system/heating-systems-
agriculture-and-farms/, https://www.pericoli.com/en/direct-fired-heating-and-indirect-
exchange-heating/

Heating systems in agriculture, farms and industries constitute specific solutions
where temperature drops below an acceptable threshold, negatively affecting plant produc-
tion and the well-being of animals and workers. Termotecnica Pericoli is able to provide
its customers with heating systems in agriculture, horticulture sectors, farms, livestock and
industrial sectors capable of satisfying any type of need.

The main requirements of a good professional heating system for industrial use are:

— excellent relationship between performance and fuel consumption;

— versatility to adapt to any system and environment;

— constant and homogeneous temperatures;

— withstand long workloads;

— thermal efficiency and low running costs.

The direct or indirect exchange heaters are able to manage the air inside the ware-
house or greenhouse by maintaining parameters suitable for the well-being of people, ani-
mals or plants. The efficiency of these heating systems offers low power consumption and
great versatility. In the dynamic realm of livestock and agriculture, where precision is para-
mount, maintaining optimal environmental conditions becomes a strategic imperative. The
choice of a heating system plays a pivotal role in achieving this delicate balance. Among the
myriad options available, two contenders stand out: direct gas-fired air heaters and indirect
exchange heating systems. Each presents a distinct set of advantages and considerations.

In this article, we’re going to understand all the nuances differentiating these two
heating methods, guiding you toward an informed decision tailored to the unique needs of
your agricultural or livestock facility.

— Direct Gas-Fired Air Heaters: These heaters are known for their efficiency and
immediate heat delivery. These systems work by burning natural gas, diesel, or propane
directly to produce hot air, which is then circulated into the designated space. The absence
of a heat exchanger in direct-fired systems ensures minimal heat loss, making them appar-
ently highly efficient. Here are two different options related to direct heating.

The main advantages of direct gas-fired air heaters are:

— Highly responsive heating: Direct-fired heaters provide quick and direct heating,
making them ideal for situations where immediate warmth is required.

— Cost-effective: These systems are often more cost-effective upfront, as they have
fewer components compared to indirect exchange systems.

— Energy efficiency: Direct gas-fired heaters are known for their high energy effi-
ciency, as there is no heat exchanger to absorb and transfer heat. However, this is only an
apparent efficiency. The direct flame increases the concentration of CO2, NOx in the air,
therefore requiring frequent air changes to maintain a healthy environment. The result is a
drastic drop in the global efficiency.

The disadvantages of direct gas-fired air heaters are:

— Air quality concerns: Direct-fired heaters release combustion byproducts, such as
carbon dioxide and water vapor, directly into the heated air. This can affect air quality and
may not be suitable for certain applications.

— Moisture addition: The combustion process can add moisture to the heated air,
which may not be desirable in environments where moisture control is crucial.
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— Fire danger: The presence of a naked flame increases the risk of fire within an en-
vironment.

Direct-fired gas air heater Direct gas-fired air heater AGRITERM

Our technicians recommend the use of direct heating, especially as an important tool
in case of emergency. For example, in the Horti sector, to melt snow on greenhouses that
would otherwise collapse from the weight, and/or in applications where it is necessary to
artificially increase CO2 to accelerate plant growth. In livestock, especially in poultry and
swine barns, direct-fired heaters are an interesting cost-effective option. As explained be-
fore, farmers must take into consideration the air quality levels which will then need to be
balanced with greater minimum ventilation resulting in increased operational costs.

— Indirect Exchange Heating Systems: Indirect exchange heating systems, on the
other hand, use a heat exchanger to transfer heat from a combustion chamber to the air. In
these systems, the combustion byproducts are separated from the air that is circulated into
the space, addressing air quality concerns associated with direct-fired heaters. Here are the
best options for indirect heating in large spaces.

Indirect air heater combiTERM Direct-driven jet fan F-OTB

The pros of indirect heating systems are:

— Improved air quality: The separation of combustion byproducts ensures that only
clean, heated air is released into the environment, contributing to better air quality.

— Moisture control: Indirect exchange systems allow for better control over humidity
levels since the combustion byproducts, including moisture, are kept separate from the
heated air.

The cons of indirect exchange heating systems include:

— Less responsive heating: Compared to direct-fired heaters, indirect exchange sys-
tems may have a slower response time as the heat must be transferred through a heat ex-
changer.
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— Higher initial costs: The additional components, such as the heat exchanger, can
result in higher upfront costs for indirect exchange heating systems.

In conclusion, it should be noted that when deciding between direct gas-fired air
heaters and indirect exchange heating systems for livestock and agriculture, it’s essential
to consider factors such as heating speed, air quality, moisture control, and upfront costs.
Each system has its own set of advantages and considerations, and the choice ultimately
depends on the specific requirements of your facility. By carefully weighing the pros and
cons of each option, you can make an informed decision that aligns with the unique needs
of your agricultural or livestock operation.

Text 7. Automated Dairy Systems:
Enhancing Dairy Processing

Source: https://www.ifm.com/us/en/us/industries/food-and-beverage/automated-
dairy-systems/dairy

Imagine a dairy farm that's not just more efficient, but also more profitable and hu-
mane. Automated dairy systems offer the exact solutions for the challenges every farmer
faces, from improving milk quality to optimizing cow health.

Thanks to Artificial Intelligence and Industrial Internet of Things (IloT) technology,
automated dairy systems are creating a smarter, more efficient dairy industry for opera-
tions of all sizes. From improving efficiency with scarcer labor resources and reducing
manual inefficiencies to improved process control, animal health monitoring, and more in-
formed, data-driven decisions.

Benefits of automated dairy systems include:

1. Increase product quality: Precision instrumentation improves process control for
enhanced food quality and safety. New technologies improve animal welfare and supply
chain traceability.

— Improved process control: Precision instrumentation ensures tighter control over
process parameters during all steps of production. Small deviations in temperature can re-
sult in unsafe food quality of dairy products. This makes consistency and reliability of sen-
sor values essential throughout dairy processing. Smart process sensors from IFM provide:
increased accuracy with digital values over I0-Link; increased sensor life due to extreme
testing and design; product design to meet the enhanced sanitary needs of dairy products.

The higher resolution of a digital signal via IO-Link compared to traditional analog
outputs results in consistently higher quality dairy products. Connected sensors provide re-
al time information during batch production, ensuring consistent conditions during each
process step. This results in batch-to-batch uniformity and premium-quality products that
build consumer trust.
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— Automated milking system: Robotic milking systems can operate around-the-
clock, allowing them to milk cows when the animals need it. The automated milking sys-
tems are equipped to spray disinfectant and attach the milking mechanisms gently, in order
to reduce stress on the cows and help them to stay calm. Milking on-demand instead of
predetermined time intervals helps increase the comfort and health of the animal, while al-
so optimizing milk production. All of these factors improve cow health overall. Robotic
milking is just one example of what an automated dairy system can do to enhance animal
welfare on a dairy farm.

— Improved traceability for food safety: Automated systems can help you implement
traceability protocols that enhance recall readiness. Fasily maintain and store records to track:
raw ingredients; dairy in production; finished goods throughout packaging and shipping.

Increased data from connected pasteurization and homogenization equipment tracks
process parameters for the entire cycle duration of each batch. You can use the IIoT port of the
[O-Link master to send machine data to ERP software for recordkeeping and analysis. Con-
nected machines increase confidence that these processing steps have eliminated harmful
pathogens while preserving the milk's nutritional value. Scanning and recording bar codes for
serialization ensures lot traceability of dairy products at the final stages of production.

2. Increase machine availability: With more real-time data, improvements are made
immediately, helping to reduce both planned and unplanned stops.

3. Meet sustainability targets: Reducing waste and inefficiency during production
helps dairies meet sustainability goals.

Now let’s consider key technologies driving automation. Modern dairies incorporate
a range of sophisticated technologies to ensure precision and consistency.
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— IO-Link provides a flexible communication protocol for connecting smart sensors.
As part of an open consortium, it is technology agnostic. The purely digital signal provides
more accurate resolution compared to traditional analog technology.

— Pressure sensors or level sensors provide high degrees of accuracy and reliability
for optimal machine design. Designed to withstand caustic cleaning solutions and wash-
down, they are rigorously tested to prevent moisture ingress and other common causes of
sensor failures.

— Flow sensors are critical for monitoring flow rate, totalizing functionality, and
media temperature in real time. Receive all of these process values from one sensor over
IO-Link for real-time monitoring of your batch during production.

Temperature sensors Conductivity sensors
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— Code readers can identify date codes, barcodes, and other important marks, using
OCR technology and transmit the data over I0-Link. This allows for identification and
removal of affected products in the case of a quality issue or safety concern.

— Temperature sensors provide real-time monitoring of the media. Designed to with-
stand caustic cleaning solutions and washdown, they are rigorously tested to prevent mois-
ture ingress and other common causes of sensor failures.

— Conductivity sensors provide real-time measurements that allow you to monitor
skid health in a variety of applications. The price performance ratio allows you to imple-
ment multiple data points on a machine for increased insight into processes.

— 3D Sensors for sanitary environments can perform tasks like feeding and cleaning
along with automated milking systems.

To sum up, it is important to note that in the dairy industry, leveraging smarter pro-
cess control solutions helps to improve quality control and optimize downtime to enhance
operational efficiency. Integration of IloT solutions can enable real-time monitoring of
dairy operations, ensuring optimal conditions for final product quality and optimal equip-
ment performance. To thrive in the future, dairy manufacturers should invest in technology
that prioritizes flexibility and helps achieve improved quality, safety, and sustainability.

Text 8. Equipment Needed for Poultry Farming

Source: https://www.roysfarm.com/poultry-equipments/#:~:text=Incuba-
tor%20is%20such%20a%20poultry,most%20popular%20and%20widely%20used,
https://www.agrifarming.in/equipment-needed-for-poultry-farming-tools-and-
pdf#tdownload-equipment-needed-for-poultry-farming-pdf, https://www.agrifarming.in/wp-
content/uploads/2022/02/Equipment-Needed-for-Poultry-Farming.pdf,
https://www.fancom.com/blog/poultry-equipment

Poultry farming business become very easy and simple thanks to using poultry
equipment properly. The term ‘poultry equipment’ refers to various tools, machinery, and
supplies designed and used in the poultry industry. These tools are used for the care, man-
agement, and production of poultry (such as chickens, ducks, turkeys, and other domesti-
cated birds). This equipment is essential for maintaining a healthy and efficient poultry
farming operation. The specific equipment may vary depending on the type and scale of
the poultry farm and the species you are raising in your farm.

Choosing the best poultry farming equipment is an important step in setting up a
successful poultry farm. Here are some factors to consider when choosing poultry farming
equipment:

— Quality: Poultry farming equipment must be durable and able to withstand the
harsh conditions of the poultry house. Choose equipment made from high-quality materi-
als that will last a long time. The initial investment may be larger, but the ROI is higher
and high-quality equipment can be tuned optimally to your specific situation.

— Ease of use: Your equipment should be easy to use and maintain. Make sure that
you and your employees are comfortable using the equipment before you make a purchase.
The easier to work with the less chance for mistakes and the shorter the training period of
new staff.

— Safety: It is paramount in poultry farming. Choose equipment that is designed
with safety in mind and has safety features for both animals and staff such as guards, sen-
sors, and emergency shut offs. Also be aware of the differences in recovery in case of
power failures.
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— Availability of spare parts: It's important to choose equipment that has readily
available spare parts. This will make it easier and faster to replace parts when they wear
out or break. Also check for what period spare parts will remain available.

— Future proof capacity: Bear in mind what your (growth) ambition might mean for
your equipment. Over capacity is not required when you choose a solution that is flexible
in case your farm grows.

— Energy efficiency: Choose equipment that is energy-efficient to save on your en-
ergy costs. Check the possibilities for dynamic energy consumption, not just on and off.

— Warranty and support: Look for equipment that comes with a warranty and good
customer support. This will give you peace of mind and helps you address any issues that
may arise.

Consider the above factors to make an informed decision and invest in equipment
that will help you achieve success in your poultry farming business.

Here is a list of the most useful and essential poultry equipment which is mandatory
for successful running of a poultry farm.

1. Housing equipment: Housing depends on the type of poultry farming. Layers are
kept in battery cages, while broilers are kept in deep litter rooms. Coup boxes are used in
the barn free-range system. It requires heating, ventilation, and space.

2. Incubator or Setter: It is used for hatching the bird’s egg in artificial ways. Gener-
ally, in natural condition, the poultry birds hatch their egg, but they can only maintain and
hatch a limited number of eggs. So, when it is necessary to hatch a large number of eggs,
you have to use an incubator. This is a device used to maintain a proper temperature
around the baby chickens. It helps to provide adequate temperature, equalize the humidity,
and turning of chicken eggs for the first 19 days of the cycle. This allows providing a com-
fortable environment for the baby birds to settle. There are a lot of types of egg incubators
available to choose from. You can buy different types of setters from the market depend-
ing on your location and price. A diesel and electric incubator is the most popular and
widely used in poultry industry.

3. Brooder Machines: A brooder is a device that provides heat and electricity to
newly hatched chicks. It is an essential poultry equipment to ensure warmth and comfort
for the chicks during the early stages of their life. Charcoal stove brooder/kerosene stove
brooder is used where there is no electricity and is preferred by those who use cheap poul-
try equipment. There is a charcoal stove covered with a lid that provides heat near the
stove and the baby chickens to enjoy the heat. Gas brooder is associated with natural gas,
methane, and LPG. The brooders are 3-5 feet above the baby chickens, providing them
with both warmth and light.

4. Ventilation Systems: A good ventilation system is a must for keeping your birds
healthy and active. A ventilation system is designed to regulate airflow and also to main-
tain optimal conditions within poultry housing.

5. Health Monitoring Tools: Health monitoring equipment is used for checking the
health and well-being of poultry. It includes thermometers and diagnostic tools.

6. Feeders: A feeder is used for feeding the poultry birds. You have to keep foods in
the feeder and the poultry birds will start eating from there. Plastic or metal feeders are
used mostly to feed the chickens. Always try to keep the feeder neat and clean to keep the
birds healthy. Keep sufficient number of feeders in the poultry house according to the
number of your birds. Generally, one feeder is enough for 10-15 birds. If the number of
feeders is less than the number of chickens, birds can’t consume enough food and it will
affect their health and production. And if the number of feeders is more than the number
of chickens, the birds will waste the food and maximize your feeding cost.

240



7. Waterers: This poultry equipment is essential for supplying water inside the cage.
We all know that clean and fresh water is very essential and helpful for poultry bird’s
health. So, clean the waterer regularly. Poultry waterers can be of various types. You can
install either a simple waterer or a pipe line. In the pipe line system, you can put a pipe
from one corner to another corner of the house or use a drop water system.

8. Heaters: Heat management is necessary for poultry farming. Infrared bulbs, heat-
ers or other heating equipment can be used to warm up the poultry cage.

8. Laying Nests: They allow poultry birds to lay their eggs. This equipment increas-
es the egg production and will help you to collect eggs from the nest.

9. Egg Handling Cages: Egg handling nests or cages are used for transporting eggs
from one place to another places. It reduces the risk of damages of eggs while transporting
for marketing purpose.

10. Fencing: In case of free-range poultry farming system, fencing is a must. Be-
cause it protects the poultry birds from all types of predators. Almost all poultry farmers
use wire for fencing purposes.

11. Flooring: A neat, clean and dry flooring system keeps the birds healthy. So, always
try to use a proper floor. In the case of indoor farming methods use wire net in the floor.

12. Coops and Cages: There are many companies available which produce ready-
made coops or cages for the poultry. Such coops and cages are very suitable for small
scale poultry rearing.

13. Manure Management Equipment: These are essential tools for handling and dis-
posing of poultry waste in an environmentally friendly way.

Text 9. Advanced Poultry Farming Equipment

Source: https://www.agrifarming.in/equipment-needed-for-poultry-farming-tools-
and-pdf#tdownload-equipment-needed-for-poultry-farming-pdyf,
https://www.agrifarming.in/wp-content/uploads/2022/02/Equipment-Needed-for-Poultry-
Farming.pdf

The choice of good equipment is very important for a successful poultry farm. Poul-
try farming businesses will use different types of equipment depending on the size and
type of poultry house. Perches, feed containers, watering gadgets, heaters, foggers, baby
chicken guards, laying houses, and brooding hover are important examples of chicken
house equipment.

Today, people from different countries are increasingly turning to poultry farming
as it is one of the best sources of income. If you are thinking of starting a poultry farm,
equipment is also needed for each stage of the cycle. There are a lot of poultry tools avail-
able that are essential for successful poultry farming. Having all these tools will help you
to run your farm easily. There are some reasons why you need poultry equipment.

— The equipment makes work easier and faster.

— For large-scale farming, the use of agricultural implements will help increase
productivity. That means more sales.

— In addition, by using these add-ons, you can reduce labor for you as a farmer. Im-
portance of poultry equipment for raising healthy chickens

High-quality poultry equipment is essential for raising healthy chickens. Investing in
poultry equipment is important to run a successful poultry business that can deliver con-
sistently high-quality products. Let's have a look at some types of advanced poultry farm-
ing equipment needed for poultry farming dealing with layers, broilers, and baby chickens.
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— Pan feeding systems: They are innovative systems that weigh as much as gold
when considering poultry feeder options and prices. The pan feeding system allows you to
be sure that you use the latest design for better animal welfare. It provides best feed con-
version; easy feed access from start to finish; clean, fresh feed in required quantity.

— Adequate poultry drinkers: First, decide if the nipple or bell poultry drinker will
work best for you. The benefits of nipple poultry drinkers are: heavy and healthy birds;
improved feed conversion; reduced mortality of birds; fewer condemnations; the dry floor
in the poultry house; and significant savings of labor and overall higher profit.

— Climate controllers: The temperature in poultry houses can vary according to the
weather conditions outside. Climate controllers send data to the farmer's mobile device,
which provides him with important data about changes taking place inside the house.

— CO2 sensors: High levels of CO2 can damage chickens and slow down their me-
tabolism. The sensor monitors CO2 levels and lowers them to normal ones.

— Lighting system: LED lighting is designed specifically for poultry houses. The
right amount of light can reduce costs and improve productivity.

— Weighing scales: The scales provide farmers with important data on the weight of
birds. That way, farmers can follow the chickens, as they become broilers.

— Feeding Systems: Automated systems send the right amount of food through
feeding scales, so birds are fed on time whether it's restricted feeding or free feeding.

— Egg counter: Egg counting has never been easier. Fortunately, the counting tool
can accurately count eggs without damaging them.

— Infrared bulbs: These are self-reflecting bulbs with unique red lights. This light
attracts birds, and they gather beneath it to experience the heat. One of the differences be-
tween these bulbs is that they have no reflectors. These infrared bulbs are the most popular
these days, not only because of their affordability but also because they are amazingly ef-
fective. Industrial chicken factories use large 250-watt bulbs to heat about 200 chickens.
But even small ones work to heat the flock.

— Hatching equipment: Hatching equipment is essential when you prefer layers for
egg production. They are used to care for eggs after hatching. It includes hatching egg
trays and hatching transfer machines. A hatching egg tray is a tray that can hold 90-180
eggs at a time. This helps in storing the eggs properly, where they are stored. A hatching
transfer machine helps to transfer eggs from the breeder farm to the hatching tray.

— Watering equipment: This equipment has a lot of varieties: a pan and jar drinker,
a bell waterer, a nipple drinker and a manual drinker.

The pan and jar drinker is a very budget-friendly option and very easy for chickens to
drink. All you need to do is put a jug of water on top of a pan, and that's it. The water in the
jar should reach the pan. Although it is not the most reliable option, the smallest move or ef-
fect can take it down. If you have tons of chickens, you may want to go for an alternative.

A bell waterer is a bell-shaped piece of plastic hanging along the pipeline, water
falls on the pan. The great thing about this device is the very low investment. With just a
few bucks you can build a self-contained watering system that is reliable and very effi-
cient. You will need a piece of plastic, a spring mount valve, and a plastic drinker. It takes
a while to collect, but it's worth the investment.

Nipple drinkers can be used for almost any type of housing, including cages and co-
ops. They are also quite easy to assemble but may require a larger investment than previ-
ous options. It's just a nipple that lets water out permanently in small portions throughout
the day. This water falls on a cup or jar so that the chickens can drink from it. People use it
on all kinds of birds and other animals, but it is most effective in small places like chicken
COoOps.
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The manual drinker is very similar to the jar and pan drinker, but it is fully assembled
and ready for the baby chickens to drink. All you have to do is keep the drinker in place
suitable for the birds to come and drink. The best thing about this piece is that you can
choose bright colors like red, blue, or yellow which the hens like nearby. You can also find
them in many sizes, so you can get more than one or just one depending on your needs.
Above all, giving vitamins and medicine to chickens is a piece of cake with this piece.

— Poultry feeding equipment: It is very important to feed the chickens regularly
with the right number of gains. There are different types of feeders. Circular feeders are
circular and carry 5-7 kg of grain at a time. The unique pop colors attract baby chickens.
Automatic feeders are designed in auger type or chains that feed the birds directly into
their nests or sites. Linear feeders are linear in shape with a length of 2 meters made of
galvanized iron or wood and bamboo material.

Text 10. Areas of a Poultry Farm That Can Be Automated

Source: https://www.fancom.com/blog/poultry-equipment

Being successful in modern poultry farming requires automated equipment. Auto-
mating a poultry farm can offer several benefits such as increased efficiency, better pro-
duction, less risks, reduced labour costs, improved animal welfare, and increased profits.
By automating certain tasks, you can free up your time to focus on other areas of the farm
that require your attention. Let’s consider some areas of a poultry farm that can be auto-
mated.

1. Feeding: You can use automatic feeding systems to dispense feed to the birds at
specific times, reducing the amount of labour required to manually feed the birds. Auto-
mated feeding systems give you extremely accurate control of feed rations allowing you to
steer towards optimal growth. This saves time and helps you keep the cost price of feed
and the production results under control.

Every farm is different, which is why different feeding systems are available:

— A feeding system with silo weighing that dispenses large feed rations in a short
time. A silo weighing system ensures accurate control from silo to feeder. As the silo is
weighed continuously, you can read out exactly how much feed is left in the silo at all
times.

— A feeding system with batch weigher that dispenses small feed rations very accu-
rately.

— The electronic feed weigher is positioned between the silo and the hoppers in the
house and controlled by a computer. This enables highly accurate and controlled dosing of
feed rations. The high weigher capacity means feed can be dosed very quickly.

1
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2. Ventilation: Automated ventilation systems can maintain good air quality inside
the poultry house, which is important for the birds' respiratory health. Good air quality is
beneficial to the growth and health of your animals and saves you costs for feed, water and
energy. A ventilation system for poultry farms typically includes the following elements:

— Exhaust fans: These fans extract damaging waste substances such as CO2, NH3,
moisture and dust and introduce oxygen rich air, helping to maintain good air quality and
reduce the risk of respiratory diseases.

Exhaust fans Air inlets

— Air inlets: These are openings in the walls or roof of the poultry house that allow
fresh air to enter. They can be adjustable to control the amount of air entering the house. A
continuous supply of fresh air without any draughts or rapid air flows contributes to the
quality of the air at animal level.

— Cooling pads: These are wetted pads that are installed on the walls of the poultry
house, in front of the air inlet. As air passes through the pads, it is cooled by evaporation,
helping to keep the birds comfortable during hot weather.

3. Heating system: This can include heaters or brooders to maintain the temperature
in the poultry house during cold weather.

4. Thermostats and sensors: These are
used to monitor and control temperature, humidi-
ty, and other environmental factors in the poultry
house. A good living environment is more than
just the right temperature and relative humidity.
Excessive carbon dioxide and ammonia concen-
trations are harmful to humans and animals.

5. Watering and monitoring: Automatic
watering systems can ensure that the birds have
access to fresh water at all times, and also reduce : : &
labor costs associated with manually watering the blrds The water consumptlon is one of
the simplest, but above all most accurate tools, that a poultry producer can use to monitor
the performance of the birds. A sudden deviation in water consumption usually signals that
something is wrong.

6. Lighting: Automated lighting systems can help regulate the lighting conditions in
the poultry house, which can affect the birds' growth and egg-laying patterns.

7. Automatic Control System: This can include a computerized control system that
manages the ventilation system and ensures that the environment inside the poultry house is
optimal for the health and well-being of the birds. The computer offers all the settings nec-
essary to automatically control the processes throughout the rearing cycle, from the first day
the animals arrive to the day they leave the farm. Based on pre-set growth curves, the con-
trol parameters automatically grow with your animals and adapt to the changing conditions.

244



8. Alarm: It is vital that any malfunctions on your farm are reported reliably and in
time. No matter how well-equipped your houses are, unpredictable situations that cause
malfunctions can always occur. This is not necessarily an issue, as long as timely interven-
tion is possible. If you are not alerted to problems, what started as a simple issue could po-
tentially have a disastrous impact on the running of your farm. To prevent the risk of mal-
functions not being signaled, instead of physically walk inspection rounds, there is a range
of alarm monitoring systems available, please be aware of the differences in redundancy.

Overall, automating a poultry farm can save time, reduce labour costs, and improve
animal welfare, leading to increased productivity and profits.

Text 11. Solutions for Complete Poultry Farm Control and Automation

Sources: https://www.fancom.com/blog/poultry-equipment,
https://www.fancom.com/climate-systems, https://www.fancom.com/automatic-
feeding, https://www.fancom.com/monitoring
Complete farm control in poultry refers to a farming approach where every aspect of
the poultry production process is closely monitored and managed by the farmer. A single
system that gives you complete control of the climate, feed distribution, bird weighing and
the behaviour and health of your broilers.

Here are some potential benefits of complete farm control in poultry farming:
— Improved quality control: With complete farm control, farmers have full control
over the conditions in which the birds are raised, including the feed, water, housing,
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growth and health management. This level of control can lead to better-quality poultry
products, which can translate into higher profits for the farmer.

— Better disease management: By implementing strict biosecurity measures, control-
ling the environment and monitoring the health of the flock, farmers can reduce the risk of
disease outbreaks in their poultry flock. This can help to reduce the likelihood of economic
losses due to mortality of birds.

— Increased efficiency: With complete farm control, farmers can monitor and opti-
mize every aspect of the production process, from egg production to hatching, brooding,
growing, and processing. This can lead to higher yields, faster growth rates, and reduced
production costs. Objectives are met.

— Increased food safety: With complete control over the feed, water, and housing
conditions, farmers can ensure that their poultry products meet high standards for food
safety. This can help to reduce the risk of foodborne illness and improve consumer confi-
dence in the safety and quality of poultry products.

— Improved animal welfare: By controlling the environment and providing high-
quality care, farmers can promote the welfare of their poultry flock. This can help to re-
duce stress and disease in the birds, leading to healthier and happier animals.

Overall, complete farm control in poultry farming can lead to improved product
quality, increased efficiency, better disease management, reduced risk of errors, increased
food safety, and improved animal welfare. These benefits can help farmers to improve
their profitability and sustainability over the long term.

To get complete control over all processes in your laying hen houses it is necessary
to install a total automation system. One integrated tailor-made system takes care of a
carefree operation. It puts your animals first and ensure the best possible growing and liv-
ing conditions. A total automation system consists of:

— Climate systems: A good climate in your farm is one of the building blocks of
Smart Farming. Creating superior conditions in livestock houses starts by regulating an
optimal climate in the house, regardless of the outdoor conditions. Your animals are your
living capital and the environment they live in influences their development and welfare.
The right climate is beneficial to the growth and health of your animals and saves you
costs for feed, water and energy. Thanks to a good climate control system, extreme weath-
er conditions and sharply fluctuating day and night temperatures will have no influence on
the house climate. You, however, can exert an influence on a sustainable and profitable
production process. You are in control, not the conditions.

— Automatic feeding systems: The automatic feeding system plays a pivotal role in
establishing optimal conditions within the farm environment. Feed constitutes a major ex-
pense on your farm, so naturally, controlling feed prices is a priority. Our automatic pig
feeder, a product of Fancom's advanced technologies, provides a highly accurate control of
feed rations, ensuring your animals get the right feed quantity at the appropriate time. You
can conveniently tailor the feed composition to align with your animals’ needs, saving
time and effectively managing the cost of feed and production results.

— Monitoring systems: Advanced technology is used in the automated climate and
feeding processes to ensure the efficiency of these processes. The ventilation method that
uses accurate measurement and control of the ventilation flow ensures optimal thermal
comfort for the animals with no temperature fluctuations, or even worse, draughts in the
house. Feed rations are dispensed precisely according to the settings in the feed curve,
while the gradual transition from one feed type to another ensures better animal growth
and less susceptibility to disease.
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Climate system Automatic feeding system Monitoring system

— Data analysis: The process computers in the house, such as the climate, feed and
weighing computers are a source of valuable information about the surroundings and the
behaviour of the animals. A high volume of data can be collected. Sometimes maybe even
too much, which will cloud the overview. Data collection is just part of the story, you have
to actually do something with the figures. Data must be converted into insight. Linking the
process computers with the management software on your PC allows the data to be easily
combined and presented in clear graphs and overviews. This makes it much easier to com-
pare the data with previous cycles, benchmark the results against your goals or compare
the results with the industry standard. A management system takes a lot of work out of
your hands by automatically generating useful overviews that are geared to meet the needs
of various employees. You don't need to leave anything to chance. Based on concrete facts
and figures, you can consult with your employees and farm advisors such as feed suppliers
or the veterinary practitioner. This gives you perfect control of your entire production pro-
cess.

All the data you collect and automatically receive about your farm can be turned in-
to a much more powerful tool than simply a retrospective analysis of your performance.
Farmers who want to make progress can utilise their data to monitor the situation daily and
respond rapidly by making changes if necessary. The ability to steer the processes with
greater precision based on up-to-date data from the house is a huge advantage, particularly
on larger farms with multiple sites and a large workforce. The data should be presented in
a handy and practical format, for example in an app on your cell phone. So, you don't even
have to be physically present in the house to access your data or adjust settings.

The more data you collect from the houses and monitor remotely (for example, via
the PC or smartphone), the better equipped you can to anticipate certain abnormalities.
You can view the running time of your ventilation system, heating and lighting, plan regu-
lar maintenance, check on stocks and update animal mutations from a distance. Your com-
puter or cell phone can alert you about any alarms. And, if necessary, you can easily adjust
the settings in the control computers remotely to improve the processes in the house and
boost the efficiency of your production. This saves time and makes your daily workload
lighter. You will be notified automatically as soon as a value deviates, so there is no to
check your screen continually.

Data is primarily essential to improve your operating results. It also offers a way of
demonstrating how the animals are housed and raised thereby guaranteeing the license to
supply Data can, for example, be used to prove that you use little or no antibiotics, that the
animals are provided with enrichment material and have permanent access to drinking wa-
ter. Supermarket chains, food service and consumers are critical and consider transparency
into these aspects to be increasingly important. Automatic data collection on your farm
gives you an easy way to demonstrate your commitment to animal welfare.
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Text 12. Smart Livestock House Technology
for Poultry and Pig Producers

Source: https://www.fancom.com/smart-farming

Fancom One smart farming is a comprehensive smart house system for layer farm-
ers, broiler producers and pig producers. The scale of farms continues to grow, technology
is becoming more complex, and customers are placing increasingly higher demands. And
we want to offer everyone a suitable solution that aligns and harmonises the controller and
the peripheral equipment perfectly and enables smart communication. The various pro-
cesses such as climate control, feed and water distribution, animal weighing and egg
counting must interact and operate seamlessly. And no matter how sophisticated and com-
plex the systems are, user-friendliness is paramount. Everything is scalable so we can de-
liver a suitable solution for every type of house, anywhere in the world. Never too much
and never too little. And always customised to match the needs of that particular farmer.
We call this new approach Fancom One; centralised control of the entire house.

Fancom is the market leader in creating superior conditions in livestock houses for
pig and poultry producers as well as for mushroom growers. Our smart house technology
manages and controls all the processes in the house from a central location. As far as we
are concerned, there is no limit to the total automation solutions for livestock houses with
Fancom One. We have in-depth knowledge of the technology and the processes in the
house. Our expertise makes us uniquely positioned to blend these aspects seamlessly. That
knowledge is based on almost 45 years of experience and our partnerships with the many
reliable and trusted partners we collaborate with to develop our products. We help you im-
prove your operating results.

As to advantages of a smart house system, you are sent a clear, daily overview with
easy-to-read data reports. This valuable information helps you: boost your performance;
lower your production costs; deliver a safer, healthier and more socially acceptable prod-
uct; prevent errors and save time.

Smart farming technologies also offer you many other advantages:

— Animal friendly production.

— You manage feed costs on your farm smartly.

— Most energy efficient ventilation solution.

— You get the best our of your animals.

One of the features of smart farming is the application of IoT (Internet of Things)
solutions in the form of smart sensors. An IoT solution is a system consisting of smart de-
vices and sensors connected to the internet that collect and communicate data to perform
tasks. For example, an IoT solution can consist of a network of sensors that measure tem-
perature, humidity and air quality in a house and send this data via the internet to a central
management system. This management system can then analyze this data and take actions
to determine the ideal environmental conditions for the animals. This can result in better
animal welfare and more efficient energy consumption. By using 10T solutions, the venti-
lation in the house can be controlled automatically based on the environmental conditions.
This can help improve air quality and reduce the risk of illness.

There are more examples of 10T applications in farms:

— Feeding automation: By using IoT solutions, pigs and chickens can be fed auto-
matically and at set times. This helps to optimize the feeding process and reduce waste.

— Health and welfare monitoring: Sensors can be used to monitor the health and
welfare of animals in the house. This data can be analyzed to detect early signs of illness
or stress, allowing veterinarians or farm managers to act more quickly.

248



— Data analysis: By using IoT solutions, valuable data can be collected about animal
performance, energy consumption and other important factors. This data can be analyzed
to make better decisions about farm management and animal health.

All in all, IoT solutions can help improve farm management in pig and chicken
houses, increasing animal welfare and efficiency while reducing costs.

Data collection in smart farm management is important. This brings us to another
important feature of smart farming: data collection. Data plays an important role in mod-
ern smart farm management as it enables farmers to make better decisions based on facts
and trends, rather than assumptions or intuition. Below are some important reasons why
data collection is important in modern data driven smart farm management:

— Animal health monitoring: Keeping records of animal health, such as their weight,
feed intake and growth rates, can help farmers detect diseases early and take preventive
measures to maintain animal health.

— Feed management: Monitoring the feed and water consumption of the animals can
help farmers to better adjust the feed amounts and feed composition to their nutritional
needs and to detect and correct any nutritional deficiencies or surpluses.

— Increase efficiency: Gathering data on animal performance can help farmers in-
crease farm productivity and save costs.

— Improved decision making: By analyzing data on farm performance and animal
health, farmers can make better decisions about, for example, the use of labour, the pur-
chase of feed and the implementation of new production techniques.

In short, the use of data in modern data driven smart farm management can help
farmers to better understand the performance of their farm and base their decisions on
facts and trends. This can lead to higher farm productivity, better animal health and lower
Costs.

Text 13. Pig Farm Equipment

Sources: https://www.chiangraitimes.com/legal-learning/pig-farm-equipment/,
https://osbornelivestockequipment.com/products/heat-mats/,
https://osbornelivestockequipment.com/products/feeding-equipment/,
https://osbornelivestockequipment.com/products/feeding-equipment/electronic-sow-
feeding-weighing/

Pig farming is a popular branch of animal husbandry. Although pig is not a part of
many areas’ food habits, they still retain their position as significant livestock farmed
globally. The demand for pig meat and other related products has significantly increased
the number of pig farmers worldwide. Farmers resort to advanced technologies and so-
phisticated pig farm equipment to rear pigs effectively.

Pigs are highly sensitive to the environment they live in. So, even minor changes
happening to their living conditions can affect their breeding and meat quality. This is why
pig farmers worldwide resort to high-quality pig equipments that provide ample stability to
the farming environment. Let’s turn our attention to the various equipment used actively in
the pig farm industry. Some of the most famous pig farm equipment are:

1. Farrowing Crate: Sows are breeding female pigs. Keeping them safe and stable
ensures the breeding of a healthy group of piglets. So, specialized pig farm equipment like
sow farrowing pen for pigs is widely used in the pig farming industry. It is common for
sows to crush the piglets after giving birth. A farrowing crate prevents that from happen-
ing. This farrowing crate for farrowing sows is a metal crate with restricting bars that pre-
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vent the sows from moving around too much. A farrowing crate helps to keep the sows in-
doors, consumes less space inside the pen, protects the newborn piglets, decreases piglet
mortality rate and increases economic return. A number of versions are available for the
farrowing crate, including the hot dip galvanizing farrowing crate and the piggery pig
cage. Some pens also have a designated gestation crate area to accommodate gestating
pigs. This kind of separation of pens into various crates helps reduce chaos on the farm.

2. Ventilating Equipment: Proper ventilation is crucial for pigs. So, farmers use a
dedicated ventilation system for the pig pens. It provides high rates of ventilation, con-
sumes less power, and produces low noise. The large diameter is crucial.

3. Pig Feeding Line System: The pig feeding line system can differ based on the
feed supplied to the pigs. Feeds can be both dry and wet. Depending on its texture, differ-
ent kinds of feeding systems are installed. There are different kinds of pig feeding sys-
tems: a traditional dry feeder, a wet-dry feeder, a tube feeder and a gestation feeder.

For example, let’s consider Electronic Sow Feeding (ESF) with RFID (Radio Fre-
quency Identification) technology which provides individual animal management without
individual confinement. Harnessing radio frequency identification (RFID) technology, Os-
borne’s Total Electronic Animal Management (TEAM) systems provide animals with
freedom to exercise, freedom to choose their eating schedule without feeding anxiety or
aggression, and improves animal condition.

4. Heating Equipment: Usually, two types of heating equipment are used in pig
pens. They are partial heating and central heating. Central heating maintains an ideal tem-
perature throughout the pen. Partial heating is a form of targeted heating using various
equipment like heat lamps, heating pads and a piglet incubator. Popular pig farm equip-
ment supplier platforms provide quality heating systems.

S ks
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For example, Stanfield heat mats provide safe and gentle supplemental heat for
newborn and growing livestock animals, pets, and exotic animals like tortoises, lizards,
and more. Operating at a steady temperature rise above ambient temperature, these electric
heat pads are designed to promote healthy growth, reduce stress, and provide the optimal
growing environment to newborn and growing animals.

Although heat mats are the safe and economical alternative to heat lamps, they’re
not all the same: Osborne’s engineered abrasion-resistant, fiberglass-reinforced compo-
sites fully encapsulate a low-temperature, double-insulated heating element, making them
far superior to cheap and less reliable poly mats. And, Stanfield heat mats have earned
more electrical safety certifications than any other brand (including UL, CSA, CE, IEC,
and PSE). They are simply the safest, under-body electric heating mats in the world.

Text 14. Ventilation Adaptable to All Livestock Buildings

Sources: https://osbornelivestockequipment.com/products/ventilation/,
https://osbornelivestockequipment.com/products/ventilation/ventilation-controls-
accessories/

Livestock farmers and kennel operators understand how important maintaining their
animals’ health and comfort. Proper ventilation contributes to profitability by helping
maintain good air quality for both animals and those who care for them. Properly ventilat-
ed buildings prevent disease and illnesses, reduce animal stress and discomfort, and create
a more productive environment.

With an integrated combination of exhaust fans, fresh air inlets, circulation fans, and
reliable controls, Osborne-designed ventilation systems can create healthy indoor envi-
ronments for virtually any kind of animal. Each component is built to provide long-lasting,
trouble-free service. Let’s consider different types of fans.

1. Exhaust Fans: Properly sized and placed exhaust fans assist in continuous fresh
air exchange in animal facilities. Without exhausting indoor air, a toxic build-up of gases
is possible that can seriously affect animal performance. Osborne’s selection of exhaust
fans expels condensation and toxic gases and are available in a full range of sizes and
CFM ratings to match nearly all applications.

r;\ —

Exhaust Fans Circulation Fans

2. Circulation Fans: Stagnant air in animal facilities can cause a life-threatening
build-up of gases and moisture. Proper air circulation improves exhaust fan performance
by ensuring all indoor air is well-mixed before it is exhausted. Eliminate “dead air” spaces,
expel condensation, and keep pens clean and dry with Osborne’s line of Super-Jet Circula-
tion Fans.

251



3. Fresh Air Inlets: Exhaust fans create negative pressure in animal care facilities
that requires replenishing the foul indoor air with fresh outdoor air. Osborne’s fresh air ex-
change systems use various inlets, including the line of no-adjust Auto-MAX inlets, to
provide the fresh air your animals need to stay healthy and productive.

——

Air Inlets Ventilation Controls and Accessories

4. Controls and Accessories: Osborne-designed fresh air exchange systems include
fan controls ranging from simple, manual motor speed controls for a single fan to fully-
integrated, automatic system controls with multiple ventilation stages and customizable
settings. Additionally, a full line of corrosion-resistant accessories to support fan perfor-
mance are also available to complete a state-of-the-art ventilation system. The main venti-
lation controls and accessories are:

— Fan Controls: Browse our selection of fan controls and thermostats for the perfect
control for your application. Ranging from single-fan, manual motor speed controls to ful-
ly integrated system controls for controlling fans, heaters, curtains, and more for an entire
barn or animal facility. As always, contact our ventilation experts for more information or
assistance in selecting the right control for your system.

O teme °

View Fan Controls Wind Diverter 58" Plus

— Wind Diverter Kits: Wind can slow or stall exhaust fans, seriously affecting barn
ventilation rates. This wind pressure problem can be especially severe in winter months
when small or variable speed fans are operating at low speed. Reduce wind pressure with-
out significant interference to exhaust rates by adding Osborne’s Wind Diverters to your
system of exhaust fans.

— PVC Shutters: All-plastic PVC shutters are standard on all Osborne Slant-Wall
exhaust fans or custom-made to any size needed for your application. With absolutely
nothing to corrode or rust, the non-porous surfaces stay clean and last for years. Available
in several standard stock sizes, custom-made shutters are also available by special order.
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PVC Shutters Fiberglass Elbows

— Weather Hoods and Elbows: Adaptable to many fans, Osborne's corrosion-
resistant elbows are specially designed to be used as a weather hood or pit fan transition.
The non-porous fiberglass-reinforced composite construction prevents dust accumulation,
never become brittle in the cold, and holds its shape even in extreme heat, giving you
trouble-free years of service.

Text 15. Automatic Feeding System of Sows

Source: https://www.farming-machine.com/livestock-machinery/pig/automatic-
feeding-system/

The accurate feeding system of sows is controlled by the computer software system.
With one or more feeders as the control terminals, and a large number of reading sensors to
provide data for the computer. At the same time, according to the scientific formula of sow
feeding. The data is processed by computer software system. The mechanical and electrical
part of the feeder is instructed to work after processing, so as to achieve the data manage-
ment and accurate feeding management of sows. This system is also called the intelligent
feeding system of sows, the intelligent feeding management system of sows, the automatic
feeding management system of sows and the automatic management system of sows.

Control Panel
Storage Bin

Solenoid Valve

) Entrance
Exit Passage Entrance Passage

Exit

Emergency Door

The advantages of intelligent feeding system are:

— It realizes the highly automatic control of the whole production process: automatic
feeding, management, data transmission, alarm.

— It provides high production efficiency. First, it improves efficiency of managers.
For instance, for a breeding pig farm with a population of 750 sows, only two people are
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needed to manage the pig farm. Second, management is easy — no more than 1 hour per
day on average. Third, reproductive efficiency of sows is high. Under the production mode
of 26-28 days weaning. The average annual number of births in the sow farm using the
system can be increased to 2.40 per year. And finally, it increases overall economic effi-
ciency: 50-120 euro per commodity pig.

— In addition to fully meet the requirements of animal welfare, it is also conducive
to reduce the stress on sows in the feeding process.

— It reduces the risk of epidemic as it decreases pollution problems of aggregate feed
during transportation and feeding.

Technical Principle: The pig is equipped with an electronic ear tag, which is read
by an ear tag reading device to determine the identity of the pig and transmit it to the com-
puter. At the same time, a weighing sensor transmits the weight of the pig to the computer.
The manager sets the pig’s pregnancy date and other basic information. The system oper-
ates according to the data (ear tag number, weight) obtained by the terminal and the data
(pregnancy date) set by the computer manager; calculates the amount of food the pig needs
on that day. And then transfers the amount of food to the feeding equipment for feeding
the pig in time. At the same time, the system obtains other information of pig group for
statistical calculation. And it provides accurate data for pig farm managers to carry out
company operation and analysis.

Basic Functions of Automatic Feeding System:

— It has a fully automatic function of feeding and data statistics.

— There is an ear mark recognition system for automatic recognition of feeding pigs.

— It automatically calculates the pig’s ear mark number, eating time and amount ac-
cording to the body weight and pregnancy days.

— The daily weight of pigs is measured automatically and the daily gain is calculated.

— The system carries out a comprehensive detection and system alarm for the operation
status of the control equipment, the measurement status, and the abnormal situation of pigs.

— The system realizes the function of real-time data backup to display the current
status of the pig.

2.4. Processing Equipment

Text 1. Milk Processing Equipment

Source: https://abltechnology.wordpress.com/2016/06/21/what-do-you-need-to-
know-about-milk-processing-equipments/,
https://www.britannica.com/technology/pasteurization,
https://www.britannica.com/topic/dairy-product/Separation,
https://www.ifm.com/us/en/us/industries/food-and-beverage/automated-dairy-
systems/dairy, https://farmandranchdepot.com/dairy-equipment-and-milking-supplies

Nowadays, the main section of any milk processing plant is the milk processing
equipment. It helps to perform the various operations and working on milk production
such as storing milk, cleaning, homogenization, separations, pasteurization and some other
operations. In modern days, all milk processing equipment has become more advanced
with some latest and unique techniques. These advanced hi-tech machines are very useful
for farmers for good quality milk production without more human efforts. The milk pro-
cessing equipment is designed and developed to consider all farmers’ needs. The milk pro-
cessing machines have a great role to make dairy industry one of the major food industries
all over the world. There are various milk processing machines that are helpful in dairy
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plants to produce best products like cheese, milk, butter, yogurt, ice cream and much more
similar products.

There are several types of milk processing equipment used in dairy farms. Let’s
consider some of the main processes and operations in dairy plants and the applied milk
equipment:

— Automation: Automated dairy systems enhance dairy processing. Imagine a dairy
farm that's not just more efficient, but also more profitable and humane. Automated dairy
systems offer the exact solutions for the challenges every farmer faces, from improving
milk quality to optimizing cow health. Thanks to Artificial Intelligence and Industrial In-
ternet of Things (IloT) technology, automated dairy systems are creating a smarter, more
efficient dairy industry for operations of all sizes. From improving efficiency with scarcer
labor resources and reducing manual inefficiencies to improved process control, animal
health monitoring, and more informed, data-driven decisions. For instance, automated or
robotic milking systems can operate around-the-clock in order to milk cows when the an-
imals need it. The automated milking systems are equipped to spray disinfectant and attach
the milking mechanisms gently, in order to reduce stress on the cows and help them to stay
calm. Milking on-demand instead of predetermined time intervals helps increase the com-
fort and health of the animal, while also optimizing milk production. All of these factors
improve cow health overall. Robotic milking is just one example of what an automated
dairy system can do to enhance animal welfare on a dairy farm.

— Pasteurization: The pasteurizers are used for a pasteurization process for heat
treatment of products to kill bacteria and reduce enzymatic activity. Pasteurization, heat-
treatment process that destroys pathogenic microorganisms in certain foods and beverages.
Pasteurization of milk, widely practiced in several countries, notably the United States, re-
quires temperatures of about 63 °C (145 °F) maintained for 30 minutes or, alternatively,
heating to a higher temperature, 72 °C (162 °F), and holding for 15 seconds (and yet high-
er temperatures for shorter periods of time). The times and temperatures are those deter-
mined to be necessary to destroy Mycobacterium tuberculosis and other, more heat-
resistant, non-spore-forming, disease-causing microorganisms found in milk. The treat-
ment also destroys most of the microorganisms that cause spoilage and so prolongs the
storage time of food. Ultra-high-temperature (UHT) pasteurization involves heating milk
or cream to 138—150 °C (280-302 °F) for one or two seconds. Packaged in sterile, hermet-
ically sealed containers, UHT milk may be stored without refrigeration for months. Ultra-
pasteurized milk and cream are heated to at least 138 °C for at least two seconds, but, be-
cause of less stringent packaging, they must be refrigerated. Shelf life is extended to 60—90
days. After opening, spoilage times for both UHT and ultra-pasteurized products are simi-
lar to those of conventionally pasteurized products.

— Mixing: Mixing is a high complex operation for emulsifying, dispersing, dissolv-
ing the powder and liquid ingredients into a liquid medium. The milk mixers are designed
to eliminate labour intensive hand mixing and carrying of milk. For example, the milk
powder mixing machine is applied for mixing dry powders or granules in general, as well
as liquids and low-viscosity pastes.

— Separation: The milk separators are very useful in milk processing plants to en-
sure the texture and excellent quality of products and elevated performance of skimming
milk by preventing intake of destructive air. Most modern plants use a separator to control
the fat content of various products. A separator is a high-speed centrifuge that acts on the
principle that cream or butterfat is lighter than other components in milk. (The specific
gravity of skim milk is 1.0358, specific gravity of heavy cream 1.0083.) The heart of the
separator is an airtight bowl with funnellike stainless-steel disks. The bowl is spun at a
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high speed (about 6,000 revolutions per minute), producing centrifugal forces of 4,000 to
5,000 times the force of gravity. Centrifugation causes the skim, which is denser than
cream, to collect at the outer wall of the bowl. The lighter part (cream) is forced to the cen-
tre and piped off for appropriate use.

An additional benefit of the separator is that it also acts as a clarifier. Particles even
heavier than the skim, such as sediment, somatic cells, and some bacteria, are thrown to the
outside and collected in pockets on the side of the separator. This material, known as “separa-
tor sludge,” is discharged periodically and sometimes automatically when buildup is sensed.

Most separators are controlled by computers and can produce milk of almost any fat
content. Current standards generally set whole milk at 3.25 percent fat, low-fat at 1 or 2 per-
cent, and skim at less than 0.5 percent. Most skim milk is actually less than 0.01 percent fat.

— Standardization: The standardization is the main process in milk produc-
tion whereby the protein, total solids, fat and solids-non-fat have previously separated
from a product. Tetra Pak® Standardization unit has a unique ability to standardize not on-
ly fat content but also solids-non-fat, total solids and protein, thanks to built-in software
which regulates the mass balance.

— Homogenization: Milk is homogenized to prevent fat globules from floating to
the top and forming a cream layer or cream plug. Homogenizers are simply heavy-duty,
high-pressure pumps equipped with a special valve at the discharge end. They are de-
signed to break up fat globules from their normal size of up to 18 micrometres to less than
2 micrometres in diameter (a micrometre is one-millionth of a metre). Hot milk (with the
fat in liquid state) is pumped through the valve under high pressure, resulting in a uniform
and stable distribution of fat throughout the milk. Two-stage homogenization is sometimes
practiced, during which the milk is forced through a second homogenizer valve or a break-
er ring. The purpose is to break up fat clusters or clumps and thus produce a more uniform
product with a slightly reduced viscosity. Homogenization is considered successful when
there is no visible separation of cream and the fat content in the top 100 millilitres of milk
in a one-litre bottle does not differ by more than 10 percent from the bottom portion after
standing 48 hours. In addition to avoiding a cream layer, other benefits of homogenized
milk include a whiter appearance, richer flavour, more uniform viscosity, better “whiten-
ing” in coffee, and softer curd tension (making the milk more digestible for humans). Ho-
mogenization is also essential for providing improved body and texture in ice cream, as
well as numerous other products such as half-and-half, cream cheese, and evaporated milk.

— Temperature control: Temperature chart recorders are electric monitors that
track and document the temperature of the wash water and milk. Temperature chart re-
corders have sensors which read the water or milk’s temperature. The sensors report to the
pen, recording the temperature according to received readings. It’s possible to set record-
ers to set off alarms at certain temperature ranges in order to be notified of unhealthy
changes in temperature and incorrect processes of washing. Machines recording and read-
ing the water and milk’s temperature are referred to as "circular chart recorders". They
may monitor an array of measurements, yet the most important measurement is its temper-
ature. It’s important that you have high-quality recorders because they make sure that the
milk gets cooled to the necessary temperature then stored at the necessary temperature to
be safe for consumption and is of the highest quality. Temperature chart recorders are
available with time-period ratings that record for one day at a time or seven days. For 2-
day temperature chart recorders, it’s possible to pay about $1,000. For seven-day record-
ers, you'll pay roughly $1,500.

— Processing and storage: For a micro dairy, you’ll have to buy two kinds of tanks
— processing tanks and storage tanks. One kind of tank stores milk, and the additional tank
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processes it. A 100-gallon tank is priced at approximately $4,000 and a thirty-gallon mix-
ing tank is priced at about $3,000. Most often, a 220-gallon cooling tank is priced at about
$7,300, whereby a milk cooling tank is designed of stainless steel and a fourteen-gallon
tank is priced at roughly $2,000.

You'll require pumps that transport your milk, if you have plans on moving milk
from station to station. Milk pumps move milk from refrigerated storage tanks to pro-
cessing tanks, then, as the milk gets processed, it’s moved from processing tanks to cool-
ing storage tanks. Like tanks that are utilized in the storing and processing, a milk pump
should be designed of stainless steel since it’s the most hygienic substance. High-quality
milk pumps are as critical as the quality of materials that are used to manufacture them.
High-quality means milk pumps gently handle the milk when moving it rapidly so the milk
doesn’t experience temperature changes which may alter the milk. A milk pump may
range in size, range in power, as well as have a multiple-phase or a single-phase pump.
Pumps may range so much in capacity, features, and design that it may be difficult to an-
ticipate expense unless you know precisely what you’re looking for. Portable pumping sta-
tions that have electric transfer pumps may cost approximately $3,000, whereby a stainless
steel, low-volume liquid transfer milk pump is priced at about $1,100, for example.

— Packaging: Until the mid-1880s milk was dipped from large cans into the consum-
er’s own containers. The glass milk bottle was invented in 1884 and became the main con-
tainer of retail distribution until World War II, when wax-coated paper containers were in-
troduced. Plastic-coated paper followed and became the predominate container. Today more
than 75 percent of retail sales are in translucent plastic jugs. Glass bottles make up less than
0.5 percent of the business and are used mostly at dairy stores and for home delivery.

Modern packaging machines are self-cleaning and provide an aseptic environ-
ment for milk packaging. Their improved design has allowed milk to remain fresh for at
least 14 days and has made it possible for use with ultra-pasteurizing equipment for ex-
tended shelf-life applications.

Text 2. Milk Coolers

Source: https://www.paulmueller.com/hubfs/Dairy-

Farm/Downloads/Mueller Milk Coolers Brochure Digital .pdf?hsLang=en

You want quality equipment cooling and storing your source of income, and
Mueller® milk coolers set the industry standard. Paul Mueller Company milk coolers are
known for dependability and durability, so you can count on years of trouble-free perfor-
mance. Our coolers also provide low operating costs, precise temperature control, and a
wide range of standard features. I ..

Mueller milk coolers protect your milk and [ | - iy L.
your peace of mind. Mueller milk coolers are built of
polished stainless steel for durability and ease of
cleaning. Our milk coolers feature double-wall con-
struction to maintain temperatures and use our exclu-
sive Mueller TempPlate® heat transfer surface for
maximum cooling capacity and low energy costs.
Mueller milk coolers are available in sizes from 500 to
8,000 gallons to suit the needs of both large and small R
dairy operations. Heavy-duty agitators and automatic ;'
washing systems are standard features. Our milk cool- Model OH milk cooler
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ers can even be adapted to your operational needs with a broad selection of Mueller refrigera-
tion systems and control panels, providing the most suitable range of features.

Standard components are:

— Washing System: The cooler-mounted wash pump, clean-in-place (CIP) piping,
and spray dishes work together to provide the cleanest and most durable wash-ready sys-
tem on the market. These components work in conjunction with the agitator(s) and
Mueller control package to quickly prepare your milk cooler for another load.

— Agitation System: The agitation system ensures proper blending and even tem-
perature distribution of milk prior to and during milking, as well as during sampling. The
agitator assembly consists of a gear drive and a paddle with a milk-sweep design. A single,
heavy-duty gear drive is supplied with 2,700-gallon and smaller milk coolers, and two
heavy-duty gear drives are standard on 3,000-gallon and larger coolers.

The features and benefits are:

— Highly-polished Type 304 stainless steel construction provides durability and
cleanability in an attractive package.

— An inner liner with the exclusive Mueller Temp-Plate® heat transfer surface max-
imizes refrigeration efficiency.

— Insulated, double-wall construction maintains high thermal storage efficiency.

— Auvailable in sizes from 500 to 8,000 gallons, our options let you choose a unit tai-
lored to your specific storage capacity requirements.

— An automatic cleaning system provides precise, controlled cycles and chemical
dispensing.

— Adjustable legs ensure uniform weight distribution on level or uneven surfaces.

— The personnel-access assembly cover swings to the side for easy product inspec-
tion and tank maintenance. After servicing, it seals tight to keep milk sanitary.

— A stainless-steel ladder on 800-gallon and larger models allows safe access to the
personnel access assembly cover during inspection and service.

— Built to exact specifications, our coolers meet or exceed all milk cooling and stor-
age standards.

— Our milk coolers connect to all Mueller condensing units and control panels, al-
lowing you to choose the right components for your budget and operational needs.

Text 3. Poultry Primary Processing: Chilling Solutions

Sources: https://poultry.baader.com/chilling, https://poultry.baader.com/air-
chilling/multi-tier-air-chilling, https://poultry.baader.com/air-chilling/clean-air

The chilling process determines the product appearance, yield performance and
shelf life. The ability of chilling to the correct core temperature without freezing extremi-
ties will eventually determine the final product value. Local processing practices deter-
mine whether cold water or air is used as the preferred chilling method. We offer both
methods to best fit your chilling requirements.

1. Air Chilling: Air chilling offers in-line processing and does not change the meat
structure. Weight loss is avoided by adding moisture during the process. We offer two air
chilling solutions: a multi-tier air chilling tunnel and the single-tier clean air tunnel.

— Multi-Tier Air Chilling: Air chilling tunnel with multiple tiers. Offers fast cooling
within a reduced footprint. Cold air is an effective way to cool down the carcass tempera-
ture while the product stays on the overhead conveyor. In the Multi-tier Air Chilling sys-
tem, cold air is circulated to cool the meat, resulting in a strong flavour and less chance of
contamination compared to immersion chilling.
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The benefits of the Multi-tier Air Chilling system are: fast chilling to desired core
temperature; automatic, in-line chilling and maturation; preserves meat flavour and tex-
ture; moisturizing technology to ensure product quality and keep the weight loss to a min-
imum; multiple tiers ensure small footprint air-chilling; easy temperature management, al-
ternating tier position to reduce cross-contamination caused by dripping.

Automatic transfer to an in-line air chilling line will reduce product handling and
bacterial growth. Using line speed, tunnel length and air flow, the solution will bring
products to a predefined deep core temperature. By designing the air chilling solution with
several tiers, the overall footprint is reduced to a minimum. The position of the birds in the
different tiers alternates to reduce the risk of dripping.

When circulating cold air around the carcasses, the meat temperature is quickly re-
duced. To avoid drying the surface, a water spray system can be used. When a bird is de-
tected on the line, the system releases a sprinkle of water around the product. The addi-
tional humidity will keep the weight loss down.

Air-chilled chickens are cooled individually, which reduces the number of bacteria
spreading among products during chilling. Furthermore, as the product is not subject to
added water, air chilling is known to preserve the true flavour and meat texture. During
cooking, there is no excess water to steam out and the weight loss is minimal.

— Single-tier Clean Air Chilling: It is one layer air chilling tunnel to reduce cross-
contamination. Ambient air is filtrated to keep the circulating air inside the tunnel clean.

The chilling process heavily influences the product appearance, yield performance
and shelf life. In the Clean Air Chilling tunnel, the birds are conveyed through several
chambers, where cold, clean air is circulated to cool the meat. Each chamber has its own
temperature and humidity to best control the chilling process and protect the meat quality.
The result is a high-quality product with no added moisture and a strong flavour.

The benefits of the Single-tier Clean Air Chilling system are: fast air chilling with-
out freezing the extremities; long shelf life; single-layer design prevents cross-
contamination caused by dripping; ambient air is filtrated to keep the circulating air inside
the tunnel clean; easy cleaning of chilling room as dripping on structural beams is avoided;
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reduced weight loss through fast sealing of the skin’s surface; no manual rehanging need-
ed; a vast number of chickens hanging in chilling tunnel.

In the Clean Air Chilling tunnel, the product is cooled to the desired core tempera-
ture by clean, cold air as it passes through the tunnel hanging in the overhead conveyor.
Rehanging to the chilling line can be done automatically on a transfer machine to avoid
manual operations.

Inside the cooling tunnel, the cold airflow is directed through the cavity opening of
each bird to achieve a fast cooling from the inside. At the same time, the cold air is dis-
tributed over the bird’s surface to seal in the meat juices. After exiting the air chill process,
the birds remain very pliable and do not have any ice build-up on the extremities of the
body. Excellent for cut-up or whole bird pack out.

No cross-contamination caused by dripping occurs as the Clean Air Chilling design
is single-layered. Only the maturation area is designed with multiple levels as birds are dry
and no longer drip. A single-layer chill room is easier to clean as only the floor needs
washing. There is no washdown of structural beams required.

There is also a filtration system that keeps the air clean. Ambient air is filtered and
cooled through the evaporators before being directed back through the plenum throughout
each zone.

2. Water Chilling: Cold water is a highly efficient way to cool down the carcass
temperature. Immersion chilling also has the benefit of allowing for water pick-up in the
skin of the carcass, thereby increasing yields. Heavy-duty stainless-steel water chiller
equipped with an air agitation system to decrease thermal layering of the carcasses and im-
prove heat exchange. The carcasses are moved forward by the movements of the spiral and
the speed of the spiral shaft can be adjusted to fit the specific production need. The spiral
chiller is offered in various lengths to best fit your chilling time and volume requirements.

Text 4. Poultry Secondary Processing: Distribution Equipment

Sources: https://poultry.baader.com/distribution,
https://poultry.baader.com/distribution/trueweigher-707,
https://poultry.baader.com/distribution/vision-camera,
https://poultry.baader.com/distribution/buffer-transfer-138

Secondary processing of poultry production includes distribution. There are differ-
ent distribution solutions that enable intelligent distribution based on individual bird
weight and quality. Let’s consider some equipment designed for weighing, detecting quali-
ty defects on the whole bird and assigning a quality grade, and selective transferring of
whole birds from the distribution line to whole bird packaging or cut-up systems.

1. The TrueWeigher 707: This equipment is used for fast and accurate whole
product weighing. The benefits of this equipment are:

v" Accurate in-line weight capture after water chilling.

v" High processing speeds up to 15,000 birds per hour.

v" Provides accurate input for best downstream product distribution.

v" Can be installed together with the ClassifEYE® 2.0 vision system to combine
weight and quality data for distribution purposes.

v Allows for +/- 750g flock variation within the same machine set up.

v’ Each product is weighed on its own load cell.

v' Very robust and reliable digital load cells — 1000% over-load protection.

v Products are weighed and distributed in standard two-leg shackles.
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It is installed on the distribution line after water chilling and manual rehanging. This
in-line weighing machine captures the individual whole product weight in order to opti-
mize downstream distribution — optionally together with individual quality grade and buff-
er transfer. After weighing, the products can be sorted into whole product drop-off and/or
cut-up. The TrueWeigher 707 works together with the BAADER production software that
controls the distribution process.

The machine operates with a static weighing principle that allows for an accuracy
better than + 0.25%, even at high line speeds. The weighing shaft is equipped with several
weighing units, each with a digital weigh cell connected to a weighing computer. Every
product is weighed on its own load cell without interference from the chain, shackle or
trolley. Zero-taring is performed after each weighing cycle to maintain the highest weigh-
ing accuracy throughout the production day.

The TrueWeigher 707 is controlled by an office-located weighing computer that
provides the operator with performance data for monitoring purposes such as system sta-
tus, shackle counts, alarm history, etc. It allows the operator to easily set up key parame-
ters and perform various tasks, e.g., calibration. Optionally, a touch screen mounted on the
machine (HMI) can give control directly from the plant floor.

2. The ClassifEYE® 2.0 system: Vision technology has become increasingly im-
portant in the poultry processing industry, as it offers numerous advantages over tradition-
al visual inspection methods. With the use of advanced cameras and Artificial Intelligence,
vision technology can quickly and accurately inspect poultry products for defects, contam-
inants, and other quality issues.

The ClassifEYE® 2.0 system uses the most advanced Al technology to adapt to the
local production environment and to ensure the highest detection quality at all times. The
system computes macro-grades for all parts of the bird and then combines them into a
weighted bird grade, which can be used for further best-suited distribution to the down-
stream processes: whole bird packing, cut-up, deboning, retail and Food Service. The ben-
efits of this equipment are:

v" Advanced Al-based vision technology to accurately determine quality.

v’ Real-time classification system that can detect and classify all parts of each bird.

v" Capable of learning from previous inspections, adapting to the local production
environment, and improving accuracy over time.

v Individual quality detections are merged into an overall quality grade for each
bird used to determine further distribution.

v Real-time defect monitoring to immediately correct upstream processing.

v Captures a wide variety of quality issues.

v" Quality reporting offering easy configuration options to meet specific user re-
quirements.
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v' The grade setup is as simple as moving a slider between photos showing different
degrees of quality damages.

v Classif EYE® 2.0 seamlessly integrates with other data capturing equipment and
transfer solutions from BAADER.

ClassifEYE® 2.0 provides accurate defect detection and assistance in identifying
the root cause through detailed and easy-to-understand detection widgets. The system’s
dashboard is accessible within the local ClassifEYE® 2.0 network and allows immediate
upstream corrections once a value-reducing threshold is reached. Immediate adjustments
of processing parameters result in a rapid decrease in carcass damage and fewer down-
grades, ultimately leading to the optimal value of every part of the bird.

For the highest detection details, the camera features a 1.4-megapixel colour sensor
with specifically chosen optical components to imprint all available information in one
shot to a digital data frame. The Al of ClassifEYE® 2.0 takes colour, texture and shape
variations into account for precise detection. Robust construction and industrial-grade ma-
terials make the cameras highly durable, and able to function reliably in a rough produc-
tion environment.

3. The Buffer Transfer 138: This type of equipment automatically transfers birds
from the distribution line to either whole bird packing or cut-up. The birds are selected and
transferred based on their individual weight and quality grade or a combination of both.
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The benefits are:

v’ Selectively transfers from a high-speed distribution line to cut-up lines running at
a lower speed.

v Uses individual bird weight and quality as sorting criteria.

v Transfer rate over 98% — carrier segments in clip system for better grip.

v Easy set-up and machine control on touchscreen.

v" Option: drop one-leg-hangers before entering the cut-up line.

v Low maintenance — first shaft transfer by servo motor.
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The buffer principle enables the Buffer Transfer 138 to handle the difference in line
speed between the cut-up line and the distribution line, and to provide a constant bird flow
to the cut-up line ensuring full line utilization.

When a selected bird arrives at the transfer point on the buffer wheel, a pushing de-
vice gently releases the bird from the distribution shackle and transfers it to an empty
buffer carrier where birds accumulate on the buffer wheel before being transferred to the
outlet wheel. On the outlet wheel, distance and pitch between birds are adjusted to fit the
cut-up shackle.

Text 5. Poultry Secondary Processing: Precise
and Flexible Cut-up Equipment

Source: https://poultry.baader.com/cut-up, https://poultry.baader.com/multicut-30

Today’s poultry processors need speed, accuracy and flexibility from their cut-up
equipment in order to supply multiple markets, meet last-minute order changes and
achieve high-yield performances. Increased demands for convenience products worldwide
drive needs for further automation in wing cutting and dark meat deboning. Cut-up lines
play a significant role in successful poultry processing.

— A ProFlex cut-up system: The system can be designed with numerous cut-up
modules to fit your exact market needs. Bypassing units on the cut-up allow birds to be
sent to specific cut-up units and deboning systems according to weight, quality and sales
demands.

The ProFlex cut-up systems offer reliable and precise portioning while running up
to 7,500 birds per hour. Anatomical cuts are available, e.g., in wing segmenting and
thigh/drumstick cuts to ensure the highest possible yield performance.

The ProFlex cut-up systems is available in two versions:

— The ProFlex Classic is a price-competitive system designed in a complete frame
structure with all cabling pre-wired. Line speedup to 6,000 birds per hour.

— The ProFlex Premium is an advanced, flexible cut-up system capable of bypassing
cutting units and has a flexible design that allows for dropping products wherever re-
quired. Line speed up to 7,500 birds per hour

ﬂHl

The numerous cutting modules available
for both the Classic and Premium version allow
a variety of products to be produced that will |
fulfill any market needs.

Chicken wings are an increasingly valua-
ble product to global poultry processors. The
precision to achieve high quality and yield while
maintaining the flexibility to process various
wing products are two challenges that poultry
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processors face in daily production. The patented BAADER Anatomical Wing Segment-
ing modules offer the highest quality in wing cuts as well as full flexibility in processing.

The ProFlex Food Service system is capable of providing specialized fast-food cuts
consisting of wing cuts, keel cuts, breast quarters, thighs and drumsticks. Due to the modu-
lar design of the system, it is easy to add further cutting units such as fat remover and tail
cutter. The line can be equipped with a synchronized food-service conveyor to collect all
parts from one bird and transport them to a subsequent packing machine.

— MultiCut 30: It is a manually loaded compact portioning system for food service
cut-up designed to cut up to 1500 birds per hour (ranging from 1050 to 1350 grams) into
eight or nine pieces according to machine model. After cut-up, all parts from the same bird
are released and can be conveyed away from the machine.

The benefits include:

Manual loading, automatic and consistent cutting.

Circular, compact system with small footprint.

The rotating module ensures correct bird positioning before cutting.
Quickly adjustable to ensure precise cutting.

Eight- or nine-piece cut-up fit for food service.

Easy machine set-up.

Approved by the United States Department of Agriculture.

The MultiCut 30 is offered in two models:

— Model 690-000 is designed to cut the whole eviscerated bird into eight pieces: two
half breasts with back, two thighs with back, two drumsticks and two whole wings.

— Model 690-100 is designed to cut the whole eviscerated bird into nine pieces: one
keel, two quarter breasts with back, two thighs with back, two whole wings and two drum-
sticks.

The MultiCut 30 performs the following cuts:

— Wing cuts: one wing after the other is separated from the carcass through the shoul-
der joint. Each wing contains a circular portion of breast meat after cutting (silver dollar).

— Pre-cut and keel cut: cutting off the keel breast piece when performing 9-piece
Food Service cut-up.

— Split cut: splits the chicken lengthwise into two halves

— Cross cut: cutting off the remaining breast piece (half breasts when 8-piece/breast
quarters when 9-piece).

— Drumstick cut: drumsticks are separated from the thighs through the knuckle of
the knee joint.

An important feature of this machine is the rotating module. The module locks the
bird in such a way that cutting is performed with a high degree of accuracy. As the turn tab-
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le revolves along the stationary cutting
stations, each module indexes into the
right cutting position for the previously
mentioned cuts. The bird is thereby cor-
rectly positioned before each cut and
firmly held by the legs and the wings dur-
ing the cutting process. To further ensure
cutting precision, the leg loop cam and
blade heights can be adjusted to fit the
bird size being processed.

The machine is equipped with five
removable protective covers and the ma-
chine will stop immediately if any of the
protective covers are removed during
production. A safety arm is located before the module closing ramp and is connected to a
switch - if pushed, the machine stops. If a motor overload occurs, the “MotorOverload”
indicator light will switch on. As a security for correct cutting, a reset indicator will light
up if any of the modules do not close properly after loading the birds. For safe cleaning, a
lock is provided on each module to prevent the opening of a module.

Text 6. Poultry Deboning Line

Source: https://www feleti.by/en/katalog/slaughtering-and-primary-cattle-
processing/poultry/poultry-deboning-line/

The cone line for manual cutting of poultry carcasses is a conveyor line with cones
for carcasses, a modular conveyor for transporting full boxes and a set of tables on both
sides of the line, which serve as workplaces for personnel.

The line is designed for cutting uncalibrated poultry carcasses of different weights
and sizes, which allows this type of line to be used in small and medium-sized enterprises.

The operating principle of the line is based on the principle of conveyor production:
chicken carcasses move on cones along the conveyor, and each operator sequentially per-
forms a different function.

Sequence of jobs on the line:

— cone loading of chicken carcasses;
— wing separation;

— cut chicken thighs;
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— cutting hams into shin and thigh pieces;

— skinning;

— chicken breast cutting;

— carcass removal from the cones.

The capacity of this line at full load is up to 18 tonnes per shift. After cutting the
chicken parts are put into crates. When filled the crate is pushed on a roller conveyor to the
modular belt conveyor and transported to the palletising place.

The poultry deboning line consists of:

1. Conveyor DF-K: The multi-level conveyor system consists of individual con-
veyors that fulfil different functions: transporting meat, transporting bones, feeding clean
crates, transporting filled crates and stockpiling.
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The design features are:

— robust wear-resistant construction;

— robust polymer tape;

— controlled from a common control panel;

— helps to organise workplaces for quality deboning;

The specifications are:

— material: stainless steel AISI 304;

— conveyor belt made of polymer material;

— electrical connection: 400 V / 50 Hz;

— drive power: 4 kW,

— conveyor design is customised and can be of different configurations.
2. Deboning table DF-SG: The table is de81gned for debonmg and sortmg poultry.

The design features are:

— simple design for safe and ergonomic work

— the table is equipped with a removable table top
— customised design

The specifications are:
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— frame material: stainless steel AISI304
— table top material: polyethylene
3. Platform DF-P: This platform is designed to organise the workplace.

The design features are:

— robust design for safe and ergonomic operation

— the platform is equipped with a removable composite meniscus-shaped anti-slip grid.
The specifications are:

— material: stainless steel AISI 304

— removable composite meniscus-shaped anti-slip grid

— overall dimensions: 1100x575x200 mm.

Text 7. Meat Processing: Angle Meat Grinder

Source: https://www feleti.by/en/katalog/meat-processing/angle-meat-
grinder/angle-meat-grinder-for-fresh-and-frozen-meat-mp-ga/

An angle meat grinder for fresh and frozen meat MP-GA is a grinder with corner
feeding system MP-GA. It is designed for grinding fresh and frozen meat (up to -20°C) to
the required granulation, as well as for performing other technological operations depend-
ing on the equipment used.

The angle meat grinder ensures:

— safety during operation due to its sturdy and reliable product body, as well as
high-quality stainless-steel blades;

— durability and reliability during daily operation;

— grid diameter: 130 - 200 mm;

— hopper capacity: 220 - 370 1.

The key features are:

— the device is made of high quality AISI 304 stainless steel. External surfaces are
shot-blasted; surfaces in contact with the product are ground;

— reliable strong metal-intensive design ensures mechanical strength and convenient
equipment maintenance;

— touch screen control panel;

— the meat grinders have a hyperbolic shape of the feeding zone, which prevents the
chopped raw materials from getting stuck;
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— the throat of the meat grinder has a system for easy installation and disassembly
of the cutting kit, the configuration of which depends on the technological needs;

— the cutting system includes high-quality tools (knives, double-sided cutting
knives, grids with various hole diameters);

— for safety reasons, the machine is equipped with a protective cover for the throat,
which protects the operating personnel and eliminates the risk of splashing minced meat
beyond the workspace. The cover also has a lockout system to prevent opening during op-
eration;

— there is a protective frame along the perimeter of the loading hopper for an emer-
gency stop of the machine;

— meat grinder can be equipped with an external device for separating cartilage and
films;

— convenient system of access to the feed screw greatly facilitates the sanitary
washing of equipment;

— the pressure chamber with a working auger is made of a durable material, which
enhances the wear resistance of the components, while the pressure equalization system
inside the chamber eliminates the undesirable effect of compressing the raw material;

— adjustable screw rotation speed;

— easy replacement of cutting tools;

— presence of technological holes for CIP-washing of hard-to-reach places in the
cavities of the working screw;

— the grinder can be built into the technological line;

— the presence of a trolley for storing cutting tools.

Text 8. Minced Meat Mixers

Sources: https://www.feleti.by/en/katalog/meat-processing/minced-meat-
mixers/?branch=317, https://www.feleti.by/en/katalog/meat-processing/minced-
meat-mixers/kopiya-farshemeshalka-s-lopastnyimi-meshalkami-mp-fp/mp-fpv/,
https://www feleti.by/en/katalog/meat-processing/minced-meat-mixers/kopiya-
farshemeshalka-s-z-obraznyimi-meshalkami-mp-fzv/,
https://www feleti.by/en/katalog/meat-processing/minced-meat-mixers/kopiya-
farshemeshalka-so-spiralnyimi-meshalkami-mp-fs/mp-fsv/

Different models of minced meat mixers are used in meat processing. Let’s consider
some of them.

1. Meat mixer with blade shafts MP-FP/MP-FPV: This minced meat mixer MP-
FP/MP-FPV with two paddle mixers is designed for mixing minced meat and other vis-
cous products until smooth, as well as massaging and salting small pieces of meat (weigh-
ing up to 500 g). In the process of mixing, spices, flour, food colorings, brine and other in-
gredients provided for in the recipe can be added to the products. It provides high-quality
and homogeneous mixing of the product; a wide range of productivity from 150 to 2000 li-
ters; individual solutions and it has the possibility of installing a vacuum system.

The key features of the mixer are:

— The equipment is made of high-quality stainless steel. Strong design ensures me-
chanical strength and convenient equipment maintenance.

— Minced meat mixers equipped with a vacuum system have a durable bowl and a
sealed cover, which ensures a creation of vacuum of up to 99% (additional option).

— A vacuum system with a high degree of filtration and with a moisture separator.

— There is the ability to adjust the speed of rotation of the mixers, reverse.
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— Due to the profile of the mixing paddles, the product is unloaded almost without
residue.

— The inner mixing chamber has rounded corners and polished surfaces.

— Crisscrossing paddle shafts located at different heights, rotating in opposite direc-
tions (inward or outward).

— A touch screen control panel with an informative and intuitive clear interface that
is very easy to work with. The software allows you to control the operation of the machine
in both manual and automatic cycles.

2. Meat mixer with Z-shaped shafts MP-FZV: The minced meat mixer MP-FZV
with two Z-shaped mixers is designed for mixing minced meat and other viscous products
until smooth, as well as for mixing dough. In the process of mixing through the viewing
window, spices, flour, food colorings, brine and other ingredients provided for in the reci-
pe can be added to the products. Unloading is carried out by overturning the mixing cham-
ber. It has a wide range of capacity: 300 - 2000 1; hygienic design and a possibility of in-
stalling a vacuum system.

The key features of the mixer are:

— Vacuum provides excellent protein extraction, liquid absorption, distribution and
absorption of flavor of spices and additives, allows you to control the density and elimi-
nates the possibility of air bubbles before emulsification, filling or molding.

— The equipment is made of high-quality stainless steel. Strong design ensures me-
chanical strength and convenient equipment maintenance.
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— The working hopper is made of stainless steel with a smooth surface, has no cor-
ners, which simplifies its cleaning.

— The presence of a branch pipe for/supplying water / liquid to the mixing chamber.

— A vacuum system with a high degree of filtration and with a moisture separator.

— Unloading of the product is carried out by overturning the mixing chamber.

3. Meat mixer with spiral shafts MP-FS/MP-FSV: This minced meat mixer MP-
FS/MP-FSV with two spiral mixers is designed for mixing minced meat and other various
products until smooth, as well as for mixing vegetable salads and some types of cheese. In
the process of mixing, spices, flour, food colorings, brine and other ingredients provided
for in the recipe can be added to the products. The volume of the mixing chamber is 300-
450 1. There is a possibility of installing a vacuum system. It is suitable for cheeses and
vegetable salads.

stagnant zones are excluded, in which bacterial flora can accumulate, worsening the
quality of the finished product and reducing its shelf life

The key features of the mixer are:

— Open type minced meat mixers are equipped with a grid for safe operation during
mixing.

— A sensor for the presence of a technological container for unloading, preventing
the unloading of the product in case of its absence.

— It is made of stainless steel AISI 304, external surfaces are shot-blasted, and sur-
faces in contact with the product are ground.

— There is the ability to adjust the speed of rotation of the mixers, reverse.

— Spices and ingredients can be added in the process of mixing through the grid or
viewing window.

— The mixer drive is designed in such a way that it completely eliminates the in-
gress of lubrication into the product and onto the electric motors.

— The minced meat mixer can be equipped with a mast lift and a vacuum system.

— The strong design ensures mechanical strength and convenient equipment
maintenance.

Text 9. Meat Injector and Brine Mixer

Sources: https://www.feleti.by/en/katalog/meat-processing/injector-mp-i/mp-ir/,
https://www feleti.by/en/katalog/meat-processing/brine-mixer-mp-mix/mp-mixc/

The injector MP-I is designed to inject meat with brine, which is supplied under
pressure through needles. Suitable for meat with and without bone, meat elements, chicken
carcasses and elements. The needles have small holes that can be located both along the
body and at the tip of the needles.
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Each meat injector is equipped with several types of needles, the thickness and
number of which can be selected depending on the size of the semi-finished product. The
injectors are suitable for meat with and without bone, meat elements, chicken carcasses
and elements. They have from 20 to 80 needles per block. Needles can be of different di-
ameters and with different number of holes. For pork and beef meat, needles with a diame-
ter of 4 mm are recommended, for chicken 3 mm.

The key features of the meat injector are:

— hygienic design;

— mobile execution;

— adjustable conveyer speed;

— adjustable pump pressure;

— a system for safely hiding the needles in the block when in contact with the bone;

— double brine filtration;

— presence of a tank for brine;

— function of mixing and pumping of a brine from the tank;

— rotary brine cleaning system (additional option;)

— easy dismantling of the block of needles and the conveyor for sanitary cleaning;

— the injector can be connected to a brine mixer;

— control and settings from the touch screen panel;

— made of stainless steel AISI 304, external surfaces are shot-blasted, and surfaces
in contact with the product are ground;

— all machine parameters are controlled by the controller. The touch screen panel
adjusts the conveyor speed and pump pressure, allowing you to select the optimal operat-
ing parameters.

The brine mixer MP-MIX/MP-MIXC is an efficient mixer for dissolving salt, dry
additives and spices by adding water in a special foam-free process. All ingredients are
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easily loaded into the hopper. In a short time, the ingredients are efficiently and mixed un-
til smooth inside the tank by means of a mixer and a pump that recirculates the brine. The
resulting brine can be used during injection. It ensures effective mixing without foam for-
mation. It has solution temperature control and provides the ability to work in a single pro-
cess line with an injector.

The key features of the brine mixer are:

— supply of the required amount of water;

— solution temperature control;

— double mixing system, eliminating the foaming of the brine;

— ability of operation of the brine mixer and the injector in a single technological line;

— strong and efficient mixing and transfer pumps;

— ability to connect the tank to the factory CIP system;

— control and settings from the touch screen panel;

— made of acid-resistant stainless steel, external surfaces are shot-blasted, internal
surfaces are polished.

Text 10. Frozen Meat Cutter and Bowl Cutter

Sources: https://www.feleti.by/en/katalog/meat-processing/frozen-meat-
cutters/?branch=316, https://www feleti.by/en/katalog/meat-processing/bowl-
cutters/?branch=316

A number of cutters is used in processing. Let’s consider a block cutter for meat and
other frozen foods as well as an industrial bowl cutter for meat grinding.

1. Frozen meat cutter MP-KR: This type of cutter is designed for qualitative cut-
ting of frozen blocks of meat, cheese, fish, butter, cottage cheese, hard glazes, chocolate
and other products with temperature down to -25°C. Maximum size of blocks for chopping
600x400x250 mm. It ensures gentle and quality product slicing. It has an automatic push-
er. Its high productivity can be compared to guillotine type of equipment. It is character-
ized by easy accessibility for washing and sanitizing.

The key features of the frozen meat cutter are:

— It is made of high quality AISI stainless steel. The outer surfaces are shot blasted,
the surfaces in contact with the product are polished.

— A robust metal construction provides mechanical strength and easy maintenance
of the equipment.

— Touch control panel is available.

— It provides a gentle and high-quality cutting of the product into small or medium-
sized pieces.

— There is an automatic pusher.
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— Its high productivity compared to guillotine type machines.

— For safety reasons, a hinged protective cover is provided to protect the operating
personnel and prevent injuries to hands in the grinding area.

— It is characterized by easy accessibility for washing and sanitising all machine
components.

— The top cover of the machine is lifted with a pneumatic cylinder.

— It is equipped with a secure trolley locking

— It has a convenient access system for dismantling the pneumatic pusher

— It provides comfortable reception desk as a workplace for staff

— An adjustable rotational speed of the working drum and rotor allows for better
performance

— It is easy to change blades.

— The block cutter can be integrated into the production line.

— The control panel is hygienic, compact and offers IP54 protection.

2. Bowl cutter MP-CUT: This cutter is designed for grinding meat and other small-
scale food products and mixing with various ingredients in the production of sausages,
pates, minced meat for various semi-finished products, preparation of protein emulsions,
as well as when chopping vegetables, fruits and other products. It provides high-quality
grinding of raw materials with minimal production time. It has high-quality knives to en-
sure a long service life. There is a hygienic design without stagnant zones and convenient
access for cleaning the cutter. The warranty service is provided for 12 months.

The key features of the bowl cutter are:

— reliable design ensures mechanical strength and convenient maintenance of the
equipment;

— all the outer surfaces of the bowl cutter and the surfaces in contact with the prod-
uct are made of high-quality AISI stainless steel;

— touch control panel with an intuitively understandable interface;

— built-in vat cart loading device;

— built-in unloading device;

— provides convenient, tool-free access to clean the relevant parts from all sides of
the device;

— high speeds of the cutting head (up to 4500 rpm);

— the knives are made of high-quality steel and have a long service life;

— a system of cutting knives that does not require adjusting the distance from the
bowl. The gap between the blades and the bowl is up to 1.5mm;

— the bowl is made of stainless steel;

— multi-level security system eliminates personal injury;
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— smooth adjustment of the rotation speeds of the bowl and blades due to the in-
stalled frequency converters;

— built-in product temperature sensor;

— the presence of the knife reverse function;

— IP66 remote electric cabinet.

2.5. Digital Technologies in Agriculture

Text 1. Benefits and Challenges of Adopting
Digital Technologies in Agriculture

Source: https://www.collegenp.com/article/digital-technologies-in-agriculture/

Introduction

Agriculture has been an essential part of human civilization since ancient times,
providing food and other essential resources. With the advancements in technology, the
agricultural sector is now embracing digital technologies to increase efficiency, reduce
waste, and improve productivity. The integration of digital technologies in agriculture has
revolutionized the way farmers manage their crops and livestock, leading to increased
yields, reduced costs, and improved environmental sustainability. In this article, we will
explore the benefits and challenges of adopting digital technologies in agriculture, current
examples of precision agriculture and smart farming, future trends and innovations in agri-
cultural technology, and the economic and environmental impact of digital technologies in
agriculture.

Overview of Digital Technologies Used in Agriculture

Digital technologies are transforming the agriculture industry, enabling farmers to
make data-driven decisions and optimize their farming practices. Digital technologies in
agriculture include precision agriculture technologies, agricultural IoT, smart farming, and
other digital tools that enable farmers to collect and analyze data to make informed deci-
sions. Precision agriculture technologies such as GPS-guided tractors, drones, and sensors,
enable farmers to monitor crop growth, soil moisture, and weather patterns, allowing for
optimized planting, irrigation, and fertilization. Agricultural IoT enables farmers to con-
nect devices such as sensors, drones, and weather stations, to collect real-time data and
monitor their crops and livestock remotely. Smart farming uses artificial intelligence and
machine learning to analyze data and optimize farming practices, leading to increased
yields and reduced costs.

Benefits and Challenges of Adopting Digital Technologies in Agriculture

The adoption of digital technologies in agriculture offers numerous benefits, includ-
ing increased efficiency, improved productivity, reduced costs, and improved environmen-
tal sustainability. By using precision agriculture technologies, farmers can increase yields
while reducing water usage and chemical inputs. According to a report by the World Eco-
nomic Forum, the adoption of digital technologies in agriculture can lead to an increase in
crop yields of up to 30%, while reducing water usage and chemical inputs by up to 90%.
Precision agriculture technologies also enable farmers to optimize their use of fertilizers
and pesticides, reducing waste and environmental pollution. Agricultural IoT enables
farmers to monitor their crops and livestock remotely, leading to improved animal welfare
and reduced labor costs. Smart farming uses artificial intelligence and machine learning to
analyze data and optimize farming practices, leading to increased yields and reduced costs.

However, the adoption of digital technologies in agriculture also presents several
challenges. The initial costs of adopting digital technologies can be high, and some farm-
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ers may lack the technical skills required to operate and maintain digital tools. Additional-
ly, data privacy and security concerns can arise when collecting and analyzing data on
crops and livestock. The lack of standardized data formats and data-sharing protocols can
also limit the interoperability of different digital tools, making it difficult to integrate and
analyze data from different sources.

Examples of Digital Technologies Used in Precision Agriculture and Smart
Farming

Precision agriculture and smart farming are two examples of digital technologies
that are transforming the agriculture industry. Precision agriculture technologies use real-
time data and analytics to optimize planting, irrigation, and fertilization, leading to in-
creased yields and reduced waste. Smart farming uses artificial intelligence and machine
learning to analyze data and optimize farming practices, leading to improved efficiency
and productivity. Here are a few examples of precision agriculture and smart farming
technologies:

— GPS-guided tractors: GPS-guided tractors enable farmers to plant crops with pre-
cision, reducing waste and increasing yields. The tractors use real-time data on soil mois-
ture, weather patterns, and other factors to optimize planting.

— Drones: Drones are used in precision agriculture to monitor crop growth, identify
pests and diseases, and analyze soil moisture. The use of drones in agriculture can lead to
increased yields and reduced costs.

— Agricultural IoT: Agricultural IoT enables farmers to monitor their crops and
livestock remotely, using sensors and other connected devices. This technology can lead to
improved animal health and welfare, as well as optimized crop growth and yield. Agricul-
tural IoT devices can be used to monitor soil moisture levels, temperature, humidity, and
other environmental factors that can affect plant growth. By collecting and analyzing data
from these sensors, farmers can make informed decisions about when to irrigate, fertilize,
or harvest their crops.

One example of Agricultural IoT technology in action is the use of RFID (Radio
Frequency Identification) tags to monitor the health of dairy cows. The tags are attached to
the cows' ears and record data on their behavior, such as their activity levels, feeding pat-
terns, and milk production. This information is then analyzed to identify any potential
health problems, allowing farmers to take action before the issue becomes more serious.

Despite the many benefits of digital technologies in agriculture, there are also some
challenges that need to be addressed. One major challenge is the cost of implementing
these technologies, which can be prohibitive for smaller farms. Additionally, there is a
need for greater education and training for farmers to effectively use these technologies, as
well as concerns around data privacy and security.

Future Trends and Innovations in Agricultural Technology

As technology continues to evolve, there are many exciting innovations on the hori-
zon for the agriculture industry. One area of particular interest is the development of au-
tonomous farming equipment, such as tractors and harvesters, which can operate without
human intervention. These machines are equipped with sensors, cameras, and other tech-
nologies that enable them to navigate fields, avoid obstacles, and make real-time decisions
about crop management.

Another emerging technology is blockchain, which has the potential to revolutionize
the way that agricultural products are tracked and sold. By using a decentralized ledger
system, blockchain can provide greater transparency and traceability throughout the sup-
ply chain, from farm to table. This technology could help to reduce food waste, improve
food safety, and increase consumer trust in the food they eat.
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Economic and Environmental Impact of Digital Technologies in Agriculture

The adoption of digital technologies in agriculture has the potential to not only im-
prove the economic viability of farms, but also to reduce their environmental impact. By
optimizing crop growth and reducing the use of water and chemical inputs, digital tech-
nologies can help to reduce greenhouse gas emissions and conserve natural resources. Ad-
ditionally, these technologies can help to reduce food waste and improve the efficiency of
the supply chain, leading to more sustainable and resilient food systems.

Conclusion

To sum up, digital technologies such as precision agriculture, agricultural IoT, and
smart farming are transforming the agriculture industry, offering many benefits to farmers,
businesses, and consumers. These technologies have the potential to increase crop yields,
improve animal health and welfare, and reduce the environmental impact of farming.
While there are challenges to their adoption, such as cost and education, the future looks
bright for the continued development and use of digital technologies in agriculture. As we
move forward, it will be important to ensure that these technologies are implemented in a
responsible and sustainable way, to ensure a more equitable and prosperous future for all.

Text 2. IoT and Other Technologies in Modern Farming

Source: https://smarttek.solutions/blog/the-role-of-iot-technology-in-modern-farming/

Many technological changes happen not only in the world of AR/VR, cybersecurity,

and web development. The agriculture sphere is one of the most notable representatives of

innovation use. Indeed, drones, robots, and other great machines implementing in the
farming sector, and we can see amazing results of IoT in agriculture.

The agricultural sector since farming is no longer considered a sphere far away from
[oT and technology. Studies show that population growth is supposed to increase by an-
other 3 billion more lives by 2050. Therefore, industrialized farming has a necessity to
change things for the better.

Let’s find out how IoT and other technologies are revolutionizing modern farming
and how their application can benefit agribusinesses.

— GIS-Based Agriculture: Half the competition battle in farming is choosing a
great piece of land. You’re the lucky ones if you have a family generation of farmers. But
new farmers do not have such a luxury, and, being first-timers, they want to pick the right
piece of land without risks and lead IoT farming successfully.

It brings them to GIS software, a geographic information system. It is a modern
farming technology that can depict current and future changes in precipitation temperature,
soil condition, plant health, and several other pieces of helpful information to have a good
harvest.

GIS technology in agricultre
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A farmer can also benefit from GPS-based applications along with smart machinery to
improve the application of IoT in agriculture to specific field areas to save money and effort.

— Livestock Farming Technology: Advanced technologies allow farmers to use
sensors, data, and processing algorithms to improve animal raising and care, as well as op-
timize farm management and overall productivity. The technologies allow livestock busi-
nesses to obtain good results even in countries unsuitable for animal husbandry, for exam-
ple, Israel.

The following list shows several examples of modern farming technologies used to
achieve the objectives:

1. Remote health monitoring: Remote monitoring technologies provide more data on
animal health and welfare than ever before. For instance, animals are weighed with mova-
ble scales installed in the floor covering. Using this tech, farmers do not need to physically
contact animals or drive them into pens.

2. Automated feeding systems: Resorting to such feeding systems, farmers can now
provide cattle, pigs, and other livestock with premixed feed in amounts specifically devel-
oped to meet a particular group’s needs. The systems ensure animals’ nutritional require-
ments and reduce overeating to a minimum.

3. Milk meter: The device accurately measures milk yields and estimates the most
favorable time for milking device removal to protect the cows’ udders. Based on the data
received from a milk meter, the software warns farmers about potential mastitis. They can
initiate early preventive measures and minimize drug usage.

— Satellite-Derived Data: For example, they can predict crop yields or help farmers
monitor their fields in real-time. Predictability is crucial when growing seeds in a ‘freak-
ish’ climate zone. No hardworking farmer wants to surprise himself with dry plants while
attending to his crops.

Satellite data in Farming

IoT farming applications help to work across a number of different spectral indices:

v’ Normalized Difference Vegetation Index (NDVT).

v" Canopy Chlorophyll Content Index (CCCI).

v" Normalized Difference RedEdge (NDRE).

v’ Modified Soil-Adjusted Vegetation Index (MSAVT).

The internet of things in agriculture is applied to help farmers control plant health,
vegetation content, nutrient application, nitrogen content, and soil background impact.
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— Data from Drones: Farmers lose much if they neglect the achievements of IoT in
agriculture and see only one perspective of their fields and crops — from their own eyes. It
fits if you have small territory, but it becomes hard to control hectares of an industrialized
farm just by foot or even a machine.

Benefits of using drones in farming:

v Define crop biomass;

v' Measure plan height;

v" Observe the presence of weeds;

v" Ensure water saturation;

v’ Detect and treat hazard areas;

v Success in your fields due to more precision as a result.

Additionally, data from drones is supposed to be more accurate with a far greater
resolution compared to satellites. If they are locally operated, they also provide any cli-
mate or crop valuable information faster.

— EOS Crop Monitoring: How does it work? The system is supposed to give the
farmer as much information as he would obtain, saving time and money due to a simple
subscription. The digital platform also ensures that farmers can speed up decision-making
and not miss any crucial field treatment points.

Benefits of EOS monitoring in farming and agriculture:

v’ Forecast yields at the field, region, or country level.

v" Access field-level crop type classification (wheat, soy, corn, etc.).

v" Monitor crops with scouting applications and assign tasks to them in a few clicks.

v' Take the best steps to combat the problem, from pest activity to weed manage-
ment.

v Yield the best number of crops due to weather analytics and plant condition data.

By knowing all satellite-based information due to IoT in Agriculture, farmers can
prevent bad scenarios like frost or heat damage, insects, etc., to grow the best harvest
without dampers.

— RFID Technology: This smart farming technology involves the use of small elec-
tronic tags that can be attached to livestock, crops or equipment and transmit data wire-
lessly to a reader.

Animal Tag (RFID technology)

By attaching electronic tags to each animal, farmers can easily monitor its location,
movement and health. This can help farmers identify potential problems, such as illness or
injury, and respond quickly to ensure the well-being of their animals.

In addition, RFID technology can help improve the safety and security of farming
operations. By attaching electronic tags to equipment, farmers can monitor its location and
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ensure it is not stolen or misused. This can help prevent costly losses and keep operations
running smoothly.

— Farm Management Software: Dedicated farm management software serves farm
owners as a platform where they can get a whole picture of all business aspects and factors
affecting the successful operations of farms. Using this software, farmers can effectively
plan their activities, conduct their real-time monitoring, and make learned decisions. To
reach the goals, farmers can use a universal ERP system like Odoo adapted according to
the needs and peculiarities of customers engaged in agribusiness.

— Technologically Innovative Machinery: Modern industrialized farming is im-
possible without technologically innovative machinery to get the job done with all field in-
formation. This sphere ranges from automatic harvesters to large industrialized sorters.
Besides, it covers livestock tracking with ERP systems or mobile/web development for
better [oT farming communication.

Farmers can increase versatility significantly using smart machinery and automation
approach to save human resources and time to grow harvest. Most of the equipment is

AV BN

Robotics in smart farming

In a perfect scenario, combining all these technologies can speed up your farm
productivity from scratch and show all the benefits of 10T in agriculture. Farming is in-
deed a complex process in the era of the technological wave that revolutionizes the effi-
ciency of farms worldwide.

As the population grows, there is a need for more quality food, and farmers must
perform double to satisfy the demand. It is where drones, satellites, and GPS come to the
fore to optimize farm work and complement human resources.

Text 3. Emerging Agriculture Technologies. Part 1

Source: https://businessexceed.com/emerging-agriculture-
technologies/#agricultural-robots

The agriculture industry has been going through a gradual transformation in the past
50 years. In recent years, this change has taken a radical turn at the back of new generation
technologies. Artificial intelligence, blockchain, analytics, connected sensors, drones,
GPS, and robots work at the core of emerging agriculture technologies. The new genera-
tion of agricultural technologies allows businesses to be more profitable, efficient, safer,
and environmental-friendly.

To start with, let’s find out why there is a need for innovation in agriculture and
farming. The global population is on track to reach 9.7 billion by 2050. Resulting to re-
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quire 70% increase in calories demand. The cost of agriculture production inputs is con-
stantly rising. Global water supply is expected to fall 40% short of meeting global water
needs by 2030. Energy, labor, and nutrient costs are already affecting profit margins across
the agriculture industry. Need to comply with climate change, ethical and sustainable
farming practices, higher standard of animal well-being and reduce chemical and water
usage. There are growing consumer preferences for transparency and sustainability. One in
seven people is facing starvation on earth.

Now let’s turn our attention to the new emerging agriculture technologies.

— Precision Agriculture: Precision agriculture is a method to assess and manage
soil. It helps to ensure optimum crop health and productivity. It supports identifying varia-
tions with heterogeneous fields to allow farmers to utilize resources and increase yield ef-
ficiently. Resources include seeds, pesticides, fertilizers, machinery, etc. This technology
combines real-time data about local weather, soil, crops, ambient air, labor costs, equip-
ment availability to predict guidance around crop rotation, plantation timelines, harvest
cycles, and soil management. It is enabled using apps, [oT sensors, drones, cloud compu-
ting, and artificial intelligence.

— AgDrones (Agricultural Drones): In recent years, the usage of agricultural
drones (also known as Unmanned Ariel Vehicles) is increasing by agronomists, agriengi-
neers, crop insurers, researchers, and farmers. AgDrones aims to streamline operations
through effective decision-making using data analysis, optimize agricultural operations,
enhance crop production, and monitor effectiveness. Agricultural drones help in a variety
of uses: mapping, surveying, crop-dusting, spraying, planting, and irrigation.

— Vertical Farming: Vertical Farming is the method of producing food on vertically
stacked layers. It aids in maximizing production output in a limited space. These systems are
built-in facilities such as a skyscraper, tunnels, shipping containers, old mine shafts, or re-
purposed warehouse. These facilities function through Controlled Environment Agriculture
(CEA) techniques (hydroponics, aeroponics, aquaculture, and aquaponics) to artificially
control temperature, light, humidity, pests, and gases. The purposes of vertical farming are:

v" To play a role in meeting future global food production demands

v" To allow crops to grow around the year due to a controlled environment

v" To use significantly less water

v To allow more organic yields due to low exposure to chemicals and disease-
causing agents

— Closed Ecological Systems: Closed Ecological Systems are artificial self-
sustained ecosystems. In these systems, waste produced by one species is used by one or
more species. Carbon dioxide, feces, and urine gets converted into oxygen, food, and wa-
ter, respectively. These systems also help build life support systems for space travel, space
stations, or space habitats.

Closed Ecological System Biosphere 2, Arizona, the USA
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Their purpose is to help scientists understand:

v How plants grow in various scenarios (on Earth and outside)

v" Reduce usage of natural resources (fossil fuels)

v" Convert wild ecosystems for human use

There are three types of closed ecological systems:

v’ Ecosphere

v Man-made closed ecological systems

v" Aquarium and bottle garden ecospheres

— Cultured Meat: Traditional methods are not sustainable to meet the growing
meat demand of the two-third world population in the next 40 years globally. Cultured
meat (also known as in-vitro meat, healthy meat, slaughter-free meat, vat-grown meat, lab-
grown meat, cell-based meat, clean meat, cultivated meat, and synthetic meat) is a solution
to this problem. In its production process, muscular cells are harvested from living cows
and nurtured to help multiply tissues. It is the same muscle tissue that comes from a cow.
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In 2013, Mark Post, a professor at Maastricht University introduced a burger patty
grown prototype through cell-based research. Since then, it has gained global media atten-
tion.

— Floating Farms: Floating farms (also known as floating agriculture) are farm-
lands that follow a method to grow crops in areas flooded for longer periods. The founda-
tional bed is created with rotten vegetation (like hyacinth plants) that acts as compost. The
land being able to float over water makes it suitable for agricultural purposes within water-
logged areas. In this method, cropping and harvesting timelines are shorter as compared to
traditional dryland farming. The low requirement of pesticides helps produce organic food
that can fetch premium prices in the market.

The most interesting example of smart floating farms is a commercially viable off-
shore farming system developed by Javier F. Ponce (Forward Thinking Architecture) and
Jakub Dycha. Smart floating farms feature are:

v" A rooftop housed with solar panels for renewable energy generation

v" A middle level with a hydroponics crop production facility

v" A ground floor with an aquaculture system for fish and other species

According to the creators:

v" Each farm will produce eight tons of vegetables and 1.7 tons of fish every year.

v" Achieve breakeven cost of development in 10 years.

v’ It is a replicable modular model that aims to bring sustainable water-bound farms
to densely populated cities like New York, Chicago, Karachi, Shenzhen, and Jakarta.
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Text 4. Emerging Agriculture Technologies. Part 2

Source: https://businessexceed.com/emerging-agriculture-technologies/#agricultural-
robots, https://jv-technoton.com/solutions/agricultural-machinery-telematics/
Agriculture technology (also known as agtech and agritech) has experienced invest-
ment major growth. The smart agriculture market is estimated to grow from USD 13.8 bil-
lion in 2020 to USD 22.0 billion by 2025, at a CAGR of 9.8%. There are a lot of new tech-
nologies such as a bee vectoring, laser scarecrows, livestock biometrics, synthetic biology,
algae feedstock, bioplastics, engineered minichromosomes, etc. Let’s continue considering
emerging agriculture technologies related to the use of engineering equipment and software.

— Cattle Tracking: A system that uses IoT sensors, cloud, and GPS-enabled devic-
es, to help ranchers can track cattle over a large area.
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Its benefits include:

v Precise animal identification.

v’ Heat detection to improve conception and insemination.

v Disease tracking.

v" Track head patterns.

v’ Mastitis detection.

v’ Manage rations.

v" Animal stress levels.

v’ 24x7 monitoring.

v" Long-range.

v’ Prevent animal theft.

v" Reduce manual labor.

v Waterproof and weatherproof technology.

v" Cheap implementation cost.

v’ Inactivity detection.

v Easy connectivity to cloud.

v" Help make informed decisions.

— Agricultural Robots: Agricultural robots help improve production efficiency for
farmers. Their market share is expected to reach USD 11.5+ billion by 2025. They help
automate repetitive tasks that are performed by farmers at a slow pace.

They facilitate higher quality production, reduce production costs, and decrease
manual labor. They are used for harvesting, picking, weed control, cloud seeding, seed
plantation, monitoring, soil assessment, mowing, pruning, spraying, thinning, phenotyp-
ing, sorting, and packaging.
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Agricultural Robots

— Aquaponics: Aquaponics is the combination of aquaculture (artificially raising
aquatic animals like fish, snails, etc.) and hydroponics (soil-less plant production).

In this process, plants are grown in a systematic bed, and fish are kept in tanks. The
water that contains aquatic animal waste is infused into the plant growth bed. This helps
utilize natural bacteria to reduce ammonia into nitrites and nitrates. Plants absorb these
materials to grow while filtering the wastewater. This clean and oxygenated water is sent
back to the tanks and repeats the process.

Its benefits include: low water usage, all-season food growth, low weeds usage,
faster vegetable growth, inexpensive to set up and maintain, enhanced food security.

— Harvest Quality Vision (HQV): An artificial intelligence-based technology that
can identify various factors about a harvested produce within seconds. It collects hundreds
of data points for each piece of crop or fruit within seconds.
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Data points are gathered to determine fruit/crop size as per optimal conditions (with 3
mm of accuracy) and provide insights on storage based on crop conditions. It helps in en-
hancing efficiencies in all levels such as production, transport, receiving, storage, packing,
marketing, and sales. It alerts if there are any deficiencies from the acceptable standards.

— Equipment Telematics: Agricultural machinery telematics is a solution for fuel
monitoring, monitoring of operating parameters, GPS tracking and running time tracking
of tractors, harvesters and other agricultural vehicles, that are widely used in agro-
industrial complex and agricultural enterprises.

Text 5. Agricultural Machinery Telematics

Source: https://jv-technoton.com/solutions/agricultural-machinery-telematics/

Agricultural machinery telematics by Technoton is an integral telematics solution
for fuel monitoring, monitoring of operating parameters, GPS tracking and running time
tracking of tractors, harvesters and other agricultural vehicles, that are widely used in
agro-industrial complex and agricultural enterprises.

Fuel monitoring of agricultural machinery provides opportunities of detecting fuel
over consumption, normalizing fuel consumption quotas for each operation, monitoring
fuel tank fill-up and draining volumes and preventing fuel theft, which happens due to
adopted excessive fuel consumption quotas or violations of operating procedures.

Operation parameters monitoring of tractors and harvesters allows fleet manager to
monitor compliance of operating procedures, check operation of auxiliary and attached
equipment, keep an eye on operation modes of machinery (engine RPM, instant fuel con-
sumption, temperature of cooling fluid, oil pressure).

Machine running time tracking helps to adjust time quotas for certain works, pre-
cisely record real engine operation hours, also allows introducing employee compensation
system based on actual working hours.

GPS tracking of tractors and harvesters provides information on location and route
of vehicles, movement direction and route and enables detection of machinery misuse and
inappropriate usage for private purposes.

tur machinerv telematics sradwar
Jurda gy LIt dal NnNarGwal

=
(=
A~ 508 )
3 o
= I N

Effects of implementing agricultural machinery monitoring system are:
— Lowering fuel and lubricants costs: fuel consumption optimization (detection of
excessive consumption), diesel fuel theft prevention (fuel tank siphoning and theft from
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engine return line, underfilling fuel in a tank)

— Reduction of maintenance costs: remote malfunction diagnostics, breakdown pre-
vention, prediction of maintenance date taking into account real operating conditions of
the equipment

— Increase fleet performance: reduction of excessive downtime, prevention of inap-
propriate usage, strengthening labor discipline.

Depending on the current situation in a fleet, telematics system can reduce total fleet
expenses for fuel by up to 30% and decrease repair and maintenance costs by up to 20%.

The picture above shows that an agricultural machinery telematics hardware includes:
a fuel level sensor; a fuel flow meter; a contactless CAN j1939 bus reader; a display; a
telematics gateway; an I/o module MasterCAN DAC; an active asset tag and ISOBUS.

A tractor telematics system is based on DFM fuel flow meter, DUT-E fuel level sen-
sor, Crocodile contactless reader, CAN bus tools and CANUp telematics gateway.

DFM fuel flow meter is installed directly in a fuel line of engine and provides high
accuracy of fuel consumption data even in difficult machinery operation conditions: rough
terrain, fuel “bounces” inside a tank, mixed engine operating cycles.

DUT-E fuel level sensor is easily mounted and allows highly accurate fuel volume
measurement no matter what fuel tank design is. Fuel tanks of agricultural machinery have
a complex shape with “pockets”, ledges, steps.

DFM fuel flow meter DUT-E fuel level sensor

Crocodile contactless reader gathers data from CAN bus with various parameters of
vehicle operation: engine operating time, fuel volume & consumption, etc. Data reading
occurs without electrical connection and without damaging CAN wires.

Contactless CAN j1939 reader J1939 i/o module MasterCAN DAC

Digital-to-analog converter MasterCAN DAC is a smart tool for converting digital
data and analogue output signals in telematics systems, where analogue on-board equip-
ment is used along with digital CAN/S6 equipment. Data converting is realized simultane-
ously in both directions.
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MasterCAN Display 35 CANUp telematics gateway

MasterCAN Display 35 is mounted it the driver’s cabin and provides the possibility
of visual monitoring 3500+ operating parameters.

CANUDp telematics gateway receives data from monitoring devices — fuel level sen-
sors, fuel flow meters, contactless readers, CAN bus tools and sends it to online web-based
telematics service.

Text 6. 3D Printing in Agriculture

Source: https://arrival3d.com/3d-printing-in-agriculture-a-match-made-in-heaven/,
https://miller3dprinting.com/industries/agriculture/,
https://www.agritechtomorrow.com/news/2024/01/11/-how-agriculture-is-reaping-the-
benefits-of-3d-printing/15190/

At first glance, agriculture and technology may not go hand-in-hand. Often times,
we associate technology to the future, while agriculture reminds us of the past. However,
today, agriculture by far the most adaptable industry and ready for 3D printers. Technolo-
gy plays a major role in agriculture as it simplifies processes including food production,
transportation, marketing, etc. As a result, 3D printing applications are on the rise across
the industry to optimize the existing workflows.

Here are a few benefits of using 3D technology in farming:

— Producing replacement parts: Farming equipment is massive, complex, and ex-
pensive. As a result, replacing a part can quickly become expensive; especially if the ma-
chine is outdated and replacement parts are no longer available, or difficult to find. By uti-
lizing 3D printing solutions, these replacement parts can be produced quickly to decrease
down time, which is important as agricultural applications are often time dependent due to
variations of the weather and how the crops need to be processed to keep the fields on a
schedule. These machineries are also vital components in food production from tractors
and harvesters to seeders and fertilizer spreaders. By increasing cost savings and produc-
tivity while decreasing lead times, 3D printing in agriculture solutions innovate multiple
aspects of the industry.

— Making tools: We have seen enhancements in structural operations, replacement
parts on the equipment, and day-to-day tools and fixtures needed by the farmers. 3D Print-
ed tools are regularly used to plant crops as they can improve the process exponentially by
increasing efficiency and customizations. These tools are produced quickly, efficiently,
and remotely to offer benefits from all sides, including energy and money savings.

— Solving problems for the irrigation process: Getting water available to every
plant is a challenge and irrigation is a crucial aspect of agriculture. Installing a robust irri-
gation system is a nightmare for farmers because it’s expensive, time consuming as the
pipes are transported from a supplier to the agricultural land, leaving no flexibility or
scope of how changes in the landscape will affect the irrigation pattern. More than 60% of
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water is wasted either due to leakage or evaporation. Furthermore, pipes are transported
from a supplier to the agricultural land, leaving no scope of changing the landscape of the
irrigation pattern. To solve these issues, companies are utilizing 3D printers to produce
polymer pipes on the farming land to form a honeycomb structure, which then allows wa-
ter to flow out, much like a sponge. These pipes absorb the moisture of the soil and
transport it to the plant. Using these pipes, a farmer can easily plant the seeds. In conclu-
sion, additive manufacturing technology is ensuring an efficient and eco-friendly way to
deal with common irrigation problems.

— Monitoring the crops: The 3D technology is creating ripples in the agriculture
industry and empowering the farmers to monitor their crops. To help the farmers, students
of Carleton University in Ottawa have come up with a 3D-printed drone which can help
the farmers monitor the crops. The 3D-printed drone can be controlled by the farmers us-
ing an open-source software and will fly over the agricultural land and take pictures. The
photos will provide infrared readings on information concerning how well the plants are
facilitating the photosynthesis process. Using this information, farmers can adjust the
amount of water and fertilizer to their crop and increase the crop yield. 3D technology in
agriculture is touching those areas and providing crucial information, which otherwise was
inaccessible to the farmers.

— Reducing waste: In the coming years, 3D technology will not be a reason for the
‘death of small farmers’ because farmers can turn the technology in their favor. 3D print-
ing is helping farmers reduce material wastage and decreasing the cost of farming. Fur-
thermore, sensors and drones are keeping the farmers better informed than ever by provid-
ing information on soil, pests, and weather. The more informed a farmer is, the higher is
the production and the lower is the wastage.

As to the future of 3D printing, it should be noted that while 3D printing is already
being utilized in a variety of ways in agriculture, there is great potential for additional us-
es, including:

— Biodegradable plastics, reducing waste and enhancing agricultural sustainability.

— Sustainable housing for livestock and other animals, boosting comfort and lower-
ing agriculture's environmental effect.

— Customized structures for vertical farming, allowing for crop production in urban
locations and minimizing land-intensive agriculture.

Key takeaways of 3D printing in agriculture are:

— Increased efficiency: 3D printing can be used to create customized tools and
parts, improving the efficiency and accuracy of agricultural operations.

— Improved sustainability: 3D printing can be used to create biodegradable plastics
and other sustainable products, reducing the environmental impact of agriculture.

— Better animal welfare: 3D printing can be used to create customized prosthetics
and orthotics for livestock, improving their health and well-being.

— Increased innovation: 3D printing enables new and innovative products and tech-
nologies in agriculture, providing new opportunities for sustainable and ethical food pro-
duction.

The potential for 3D printing in agriculture is extensive and compelling, and as the
technology advances, it will undoubtedly play an increasingly crucial part in determining
the industry's future. For farmers, it’s probably the right time to adapt the agricultural
technology because, in the coming years, agriculture is going to rely heavily on 3D print-
ing technology. The 3D printing industry still has a lot to offer to agriculture as the tech-
nology continues to be developed, and it’s anticipated to grow in popularity as farmers
continue to reap the many benefits.
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Text 7. Crop Spraying Drones

Source: https://www.dslrpros.com/dslrpros-blog/the-top-7-crop-spraying-drones-of-

2024-guide-and-reviews/

Now we'll turn our attention to the drones that can be used to apply pesticides and
fertilizers to your farm. The criteria for making it onto 2024’s ranking included a blend of
advanced technology, efficiency, and of course, a little bit of that wow factor. Payload ca-
pacity and spraying efficiency were top of our priorities. Then there's the flight stability
and precision — no one wants a drone that drifts off course at the first puff of wind. Sus-
tainability and ease of use also come into play, since there's increased emphasis on using
agriculture drones that are not only more efficient, but also kinder to our planet.

The best crop spraying drones for the modern farmer are:

1. DJI Agras T40: It was officially introduced to North America in October 12,
2022, during AirWorks 2022, after already being mainstream in China. The AGRAS T40
is a step up from its predecessor, the DJI T30. It comes with increased capacity and that
has made it a popular choice for farmers over the year that followed — and it still retains its
strong lead into 2024. This drone is designed for a variety of applications, including spray-
ing orchards, crop fields, and fruit trees, featuring a coaxial rotor system that ensures sta-
ble flight patterns during these processes, plus enhanced precision due to the integration
with DJI Agras Intelligent Cloud. The key features are:

— Spraying and Spreading Capacity: The T40 can carry up to 40 kg of liquid for
spraying and has a spreading payload of up to 50 kg, equivalent to a 70-liter capacity.

— Coaxial Twin Rotor Design: Increases payload capacity by 30% and reduces air-
craft size by 70% when folded for portability.

— Dual Atomized Spraying System: Ensures even droplets for more efficient pesti-
cide use.

— Magnetic Drive Impeller Pump: Isolates pesticide from the motor, making the
aircraft corrosion-proof and ultra-durable.

— Active Phased Array Radar + Binocular Vision: Offers 360-degree horizontal
omnidirectional obstacle sensing for enhanced safety.

— Ultra-fast Charging: 9-min charging for the 30000mAh Intelligent Flight Battery
with a 12000W Multifunctional Inverter Generator.

— Fully Enhanced Remote Controller: Features an 8-core processor and a 7-inch
high-brightness screen for smoother, faster mapping.

The coaxial twin rotor design of the Agras T40 not only boosts the drone's payload
capacity significantly but also enhances its operational efficiency by enabling it to carry
more spray or spread load per flight. This design, along with its foldable structure, makes
the T40 exceptionally portable and easy to deploy in across different settings, be it hilly
and uneven terrains, plantations, or orchards and vineyards.

The dual atomized spraying system of the T40 enhances the efficiency of applying
liquids. By atomizing the spray twice, it ensures that droplets are fine and uniform, allow-
ing for more ground coverage and reducing the amount of chemicals needed, thereby sav-
ing costs and minimizing environmental impact. The magnetic drive impeller pump further
contributes to the drone's durability by preventing corrosion, a common issue in agricul-
tural drones exposed to chemicals regularly.

The integration with the DJI Agras Intelligent Cloud allows for variable spraying and
spreading operations, which can be precisely tailored according to the farmland’s prescription
map when used alongside UAVs like the Mavic 3 Multispectral. This integration enables
more precise application of inputs like fertilizers, defoliants, and nutrient solutions, based on
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the specific needs of different crop areas, thereby reducing waste and increasing crop yields.
For instance, the Jiangsu Farming Group reported a 10% reduction in fertilizer consumption
and a 5% increase in rice and wheat yield by utilizing variable spraying techniques.

Safety and efficiency in operation are also prioritized, as evidenced by the T40's
omnidirectional obstacle sensing capability. The integration of Active Phased Array Radar
and Binocular Vision allows the drone to detect and avoid obstacles from all directions,
ensuring safe operation even in complex environments like dense orchards or uneven ter-
rain. This feature, coupled with the drone's advanced mapping capabilities, enables farm-
ers to plan flight routes more efficiently and with reduced risk of accidents.

The fully enhanced remote controller, designed with a focus on user experience, fea-
tures a large, bright screen and an 8-core processor that facilitates quick and efficient
mapping of agricultural land. The T40's ultra-fast charging capability is another standout
feature, addressing one of the major challenges in drone operations — battery life and re-
charge times. The powerful 12000W generator supports rapid charging, significantly re-
ducing downtime and allowing for continuous operation throughout the day.

2. Guardian SC1: This is an exciting one to watch out for this year — to see how
farmers take it up. The company behind it — Guardian Agriculture, was founded by an ex-
perienced team from Apple, BAE, Tesla, and Uber way back in 2017. Since then, it has
focused its efforts on leveraging electric vehicle, Al, and advanced flight dynamics tech-
nologies to benefit agricultural practices.

The Guardian SC1 garnered attention for its efforts in sustainable farming, especial-
ly after it got green light from the US Federal Aviation Administration (FAA). This was a
major milestone, making it the first eVTOL (electric Vertical Take-Off and Landing) to be
cleared for commercial operations all over the US. Deliveries of the system are slated to
begin in mid-2024, with the starting price set at $119k. That’s quite the hefty price tag
though. The key features are:

— Payload Capacity: 200 pounds (approximately 20 gallons or 76 liters), for spray-
Ing operations.

— Coverage: Capable of covering up to 60 acres per hour, ensuring rapid and effi-
cient crop treatment.

— Quick Prep Time: Features a combined tank fill and supercharge time of only 1
minute, minimizing downtime between operations.

— Fully Electric: Powered by a 9.1 kWh battery and equipped with four six-foot
propellers driven by a 40hp drivetrain, emphasizing its commitment to sustainable farming
practices.

— Autonomous Operations: No manual control required, with RTK/GNSS remote
control accuracy, intelligent auto-protect, and return-to-home functionality, making it sim-
ple to operate and ensuring safety and reliability.

The Guardian SC1’s 200-pound payload capacity and the ability to cover 60 acres per
hour highlight its efficiency and capability to handle large-scale agricultural needs. The
quick preparation time, enabled by its innovative design, ensures that the drone is ready for
operation with minimal delay, enhancing productivity on the farm. It also has 100% repeat-
able and programmable coverage, ensuring precise application across every operation.

The fully electric nature of the Guardian SC1 not only reduces the carbon footprint
associated with crop spraying tasks but also ensures quieter operation compared to tradi-
tional gas-powered aircraft. The drone's autonomous capabilities, requiring no manual
control, allow for precise application of treatments with minimal human intervention. This
precision, combined with RTK/GNSS accuracy, ensures that every application is con-
sistent, reducing waste and improving the effectiveness of crop protection measures.
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The Guardian SC1's design and operation reflect a deep understanding of the chal-
lenges faced by modern agriculture, including the need for operational efficiency, and reli-
ability — while being environmentally conscious.

Text 8. XR Tools to Transform Food Farming

Source: https://www.forbes.com/sites/forbestechcouncil/2022/02/15/how-xr-tools-
are-transforming-food-farming/?sh=2eb4302c2ce7,
https://www.agmatix.com/blog/innovation-and-developmemt-in-agritech/

Is the metaverse really the next big thing in the digital world? Will we really be
wearing XR (extended reality) headsets to view the world as part of “enhanced” experi-
ences? I think that reality is struggling to catch up with the hype. Facebook (Oculus), Mi-
crosoft (Hololens), Nvidia, Google and Apple are betting big on the metaverse, but what
about the essential, though less glamorous, agri-food sector? Is XR ready for food suppli-
ers, restaurants and retail?
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Popularized in science fiction, metaverse (“meta” + “universe”) now describes the in-
tegration of digital technologies with the physical world: overlaying 3D virtual environ-
ments onto physical environments through devices. Remember the Pokemon Go craze of
2016, when people used smartphones to “catch” Pokemon around town? Second Life and
Fortnite are metaverses in gaming environments. The metaverse can also integrate virtual,
physical spaces and virtual economies. There are challenges, including the technological
limitations of programing, hardware (headset) development and the costs of creating and
running XR systems. In particular, so far people have not taken to wearing goggles, glasses
or headsets for extended periods of time, and some even many find them nausea-inducing.

Most of what you hear about the metaverse is hype at this point, but here are five ar-
eas where XR tools are starting to make a real difference in agri-food.

1. Observation/Visualization: XR enables farmers to augment what they see with
their (human) eyes to visualize soil fertility, production quality, pests and diseases across
an entire farm and use that data to select optimal crops and management practices. For in-
door livestock facilities, AR (monitoring ventilation/air quality/temperature), [oT (animal
sensors) and Al (camera vision) can be combined to allow farmers to monitor animal
health and well-being in real time. Outdoors, AR applications can track and adjust digital
boundaries for grazing. Some metaverse-type initiatives in agri-food include:

— Sparkle (EU) demonstrates XR applications for agriculture, including monitoring
farms, student and worker training, and tool/equipment assessment.

— CSIRO (Australia) adapts popular gaming platforms with high-tech sensor tech-
nologies and data analytics, creating wearable, hands-free technologies for real-time pond-
side information on water quality and system monitoring for prawn farmers.

— Bareburger burger chains use Snapchat’s AR technology to show hyper-realistic
food images. Hololamp is a hands-free, glasses-free AR projection machine that projects a
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menu’s food items (with images/video) on a table.

2. Origin of Food/Ingredients: QR codes are increasingly popular. Enhanced by AR,
your smartphone can yield information on nutrition, product composition and provenance.
AR enhanced QR codes allow shoppers to “visit” source farms, learn cooking techniques
and more. Examples include:

— ABP Food Group and ASDA in the U.K. used Aircards to build an interactive,
immersive AR experience, demonstrating cooking a perfect steak as part of a larger con-
sumer education campaign.

— Farm VR combines GeoAR, geolocation, 3D modeling, data visualization and vir-
tual farm tours to create an interactive environment to inform consumers about where their
food comes from.

— NexTech AR shows consumers how their seafood got from the ocean to their
plates through an AR tour of the fishing boat.

— Patrén Tequila’s AR-enhanced app experience shows where Patron comes from
and how perfect tequila is made.

— Queppelin AR smart glasses integrate visual observations with virtual information
in a hands-free platform for farmers to facilitate decision making and to give consumers
“eye-witness” information about their food sources.

3. Staff Training: Immersive e-learning experiences transform staff training, bring-
ing advanced precision methods and techniques to geographically dispersed farms. Exam-
ples include:

— Vaderstad has an app that allows farmers to calibrate their machinery from their
smartphone while making training and equipment familiarization easy and fast.

— Cornell University’s veterinary school uses VR to teach anatomy, allowing stu-
dents to experience new techniques before trying them on live animals. The University of
Liverpool uses interactive fiberglass animal models with VR to teach equine or cattle vet-
erinarian students what to expect when operating.

— A VR system is being developed to enable remote post-mortem pig inspection.

4. Enhance Efficiency and Safety: AR tools can help select optimal tools and
equipment for specific tasks. For example, Nedap CowControl uses Microsoft’s Hololense
so that farmers can integrate digital information with real-world information. Using ac-
tions, hand gestures and voice commands, farmers can interact with the technology natu-
rally, efficiently and successfully. Yeppar utilizes AR, VR and MR for field inspections,
weather updates and simulated agricultural training.

XR can also improve farm safety (including dealing with hazardous materials stored
on-farm) and can alleviate the challenges of limited emergency response capabilities. The
University of Nebraska’s AR system identifies on-farm hazards during emergencies and
notifies first responders. Georgia Tech is developing AR systems that project instructional
graphics onto chickens on a processing line, helping worker safety, improving efficiency
and improving food safety.

5. Improving the Consumer Experience: Consumer-focused AR is largely about sto-
rytelling. For example, Augmania’s AR system combines interactive print, live demos and
AR experience to tell consumers their food story and lets customers build their own AR
experience (no coding skills needed).

Boursin Sensorium’s 360 VR Experience takes customers on a journey through the
cheese production process. Innis & Gunn’s virtual reality headset transports customers to
landscapes “inspired by” their two main brews. Coca-Cola cans have had a variety of polar
bear adventures to enjoy while drinking. In a cross-promotion, Nestle cereal boxes had a
QR code linked to the movie Rio, through which consumers could play an augmented real-
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ity game with Blu, the main character of the film.

So, while the hype of the metaverse is entertaining, the agri-food sector is already
exploring the practical applications of AR. Agricultural AR is helping farmers better un-
derstand and manage land resources, enhance productivity, improve time management,
streamline training and improve safety.

Text 9. Digital Technologies for Poultry Producers. Part 1

Source: https://www.denbow.com/8-digital-technologies-poultry-producers/

Growth in poultry farming has been relentless. In fact, despite the continued prefer-
ence for pork in Asia, current growth means that global chicken meat consumption will
exceed that of pork by 2022, making it the number one meat globally. Egg consumption
continues to grow as well because eggs are inexpensive, mild-tasting and are easy to pro-
cess and include in other foods. Universal acceptance by almost all cultures and all reli-
gions ensures that poultry will continue to prosper.

Although touted as the world’s most efficient protein, poultry producers actually
manage their flocks with very limited information. Today, it takes 1.4 kilograms of feed to
produce 1 kilogram of live-weight meat, and genetics offer the opportunity to reach a 1:1
ratio. Chicken producers know the birds’ weights when coming in and going out as well as
average feed and water consumption. Egg farms at least have the daily data point of aver-
age egg production for a group of birds, but managing for averages makes production inef-
ficiencies inevitable.

In the next 30 years, we will see another 3 billion people inhabit the Earth, and the
middle class of urban dwellers will continue to rise. Poultry farming must respond. Farm-
ers must farm data, not just chickens, and in doing so, harness new digital technologies
and information to improve efficiencies and respond to the growing requirements of proac-
tively engaged consumers (“prosumers”). These digital technologies provide a useful
framework to describe the plethora of novel technologies arriving in the marketplace that
can help producers manage their flocks in a more efficient and sustainable way.

— 3D printing prosthetics: Poultry operations would benefit from the on-site print-
ing of plastic or metal parts when the ones on the farm require replacing. The University
of Western Australia’s head of mechanical and chemical engineering, Tim Sercombe, has
developed a printer that would use a metal powder that represents about 20 percent of the
total cost of the part. Smaller part sizes might take a day to complete, but when compared
to ordering and waiting for delivery of a part, the potential to save downtime on a farm
could be considerable.

One of the more inventive ways in which 3D printing can affect the poultry industry
is through life-saving techniques. Reproducing feet, legs and even beaks has already been
applied for pet birds. One example includes researchers from the University of Calgary, who
created prosthetic feet for Foghorn the rooster after he lost both of his feet, most likely an
unfortunate result of severe frostbite. Then there’s Dudley the duck, who received an entire
prosthetic leg (including the knee joint!) from the combined efforts of a 32-year-old me-
chanical engineer and architect who worked with Proto3000, a 3D printing company based
out of Ontario. Imagine the opportunity for preserving high-value breeding stock such as
parents, grandparents or great-grandparents, where continuing the genetic line is critical.

— Robots doing the dirty work: One of the most practical applications of digital
technology in the poultry industry is that of robots. There are a multitudinous number of re-
petitive tasks that robots could assist with. Poultry houses require nearly constant attention —
cleaning and sanitizing, collecting eggs and checking birds. This is time-consuming, monot-
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onous work, but it would not bother a robot. Additionally, robots are more precise, thorough
and honest about the work they do compared to their human counterparts. An article by
Benjamin Ruiz also points out how robots can help from a human welfare standpoint.

France-based Octopus Robots designs entirely autonomous robots to prevent and
control disease and infection in poultry houses. The bots also evaluate environmental fac-
tors such as temperature, humidity, carbon dioxide, ammonia, sound and brightness.

Another French robotic company, Tibot, explains that robots can discourage chick-
ens from laying eggs on the floor and also keep the birds moving for an added health bene-
fit. These attributes can result in cost-savings for producers in product and labor while ap-
pealing to welfare advocates.

For more specialized tasks, including feeding and monitoring, Metabolic Robots de-
signed robotic feeders that can increase feed efficiencies, lower mortality rates and alert
the producer of potential disease concerns. “Nanny robots” are used by Thailand’s Char-
oen Pokphand Group (CP Group) to maintain healthy flocks of around 3 million laying
hens. If the robots detect an ill bird, humans are alerted and the bird is removed immedi-
ately. These automations will reduce outbreaks of bird flu and foodborne illnesses, im-
proving the safety of the entire supply chain from producer to consumer. Also, with safety
in mind, Tyson recently announced the opening of its high-tech hatchery in Springdale,
Arkansas. The operation spans 75,000 square feet (7,500 square miles) and hosts six robot-
ic arms designed to replicate tasks that would otherwise result in worker fatigue.

— Drones to protect the flock: The opportunity for drones in chicken houses may
seem a little farfetched. There is concern that the drone could make the flock nervous and
cause undue stress. To this point, an experiment by Georgia Tech in 2015 showed the
birds were not yet ready for this technology, compared to robots, which are probably better
suited for indoor tasks anyway.

Free-range or yard-kept chickens and turkeys that roam fields freely would be a bet-
ter application for drone technology, which could herd, protect and monitor them. Adapta-
tion of avian species to drones would probably require training but will most likely suc-
ceed outdoors.

— Sensors for individualized monitoring: Sensors probably represent the easiest of
the digital technologies to implement. This is partly due to lower implementation costs,
but also because the benefits are immediately recognized. Big Dutchman is one of the top
names in modern poultry housing. Its DOL 53 is a sensor designed to measure ammonia, a
common problem in many hen houses. Both SKOV and Filipino Poultry use sensors to
regulate and control the climate in the house, including ventilation and temperature.
Rotem’s sensor is designed for carbon dioxide monitoring, which can reduce the negative
effects high carbon dioxide concentrations can have on layers and breeders, resulting in
significant cost savings. Greengage has a unique lighting system using sensors and LED
bulbs to create a consistent lighting environment that stimulates better growth efficiencies
in birds and also reduces costs.

From a wearable sensor perspective, researchers — and even farmers — could gain a lot
of insight into the health and well-being of broilers, layers, turkeys and ducks. Fitted with
RFID tags, poultry could then be observed in a more natural environment, giving research-
ers the opportunity to learn from the animals. This information could be evaluated to deter-
mine everything from natural behaviors to inefficiencies in diet, greatly increasing the op-
portunity to help with production efficiencies. Studies conducted at the University of Michi-
gan have used sensors to analyze how chickens use space in their pens in order to better un-
derstand how to design non-cage systems for the comfort and well-being of the hens.
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Text 10. Digital Technologies for Poultry
Producers. Part 2

Source: https://www.denbow.com/8-digital-technologies-poultry-producers/

Let’s continue to consider the available digital technologies for poultry producers.

— Augmented reality helping the consumer: Augmented (or enhanced) reality is
the ability to see things that the human eye cannot, using the non-visible spectrums of
light, or to overlay information, including data interpretation, alongside what the person
sees. The possible uses of the technology are wide-ranging, but so far, there are a few ex-
amples of real commercial applications.

Georgia Tech had a student project in which it investigated the use of AR in the
processing plant. The application of AR allows trimmers in factories to see how to cut the
chicken carcass and accurately remove defective parts of the meat. Two methods are being
tried. One is using a head-mounted display in which the trimmer could see a graphical
overlay on each bird indicating the best location for cutting. Alternatively, the project also
tested a laser scanner that was mounted near the processing line and indicated directly onto
each bird where to make the cuts. The latter was generally considered more cost-effective,
as all workers could use the same equipment.

Apart from the benefits for farmers or processors, consumers may be the key to im-
plementation. Transparency is becoming critical, as is having the ability to know where and
how food is produced. Australian-based CHOICE offers all iPhone and Android users a free
app that allows consumers to scan a code on the egg carton and download detailed infor-
mation on where the eggs are from and information relating to their welfare conditions.

— Virtual reality (VR) training in production: The most obvious application for
VR in the poultry industry is training, particularly processing. It could teach line workers
in the processing plant the ideal way to trim meat from birds. Applied to free-range layer
houses, it could teach employees how to walk through the house without frightening the
birds, find errant eggs and check on hens. An example of VR is how McDonald’s has
teamed up with The Lakes Free Range Egg Company to give customers an immersive vir-
tual tour of the farm’s hen houses, ranges and pack houses. This technology is, however,
expensive, and implementation is likely to be slow.

Another eccentric option is to give the virtual reality experience to the chickens.
Created by professor Austin Stewart at the University of Iowa, Second Livestock is a con-
ceptual company that allows chickens to enjoy the free-range experience while remaining
contained within the safety of the poultry house. The idea is that chickens are equipped
with a virtual headset and see through a screen projection using goggles. In this way,
chickens can be raised anywhere, even in urban areas, and feel the freedom of their virtual
world, free from predators. While this company may not actually be producing these prod-
ucts, it is important to recognize that the technology is there and is on its way to becoming
increasingly more affordable.

— Blockchain in production safety: Blockchain’s opportunity in the poultry indus-
try is its ability to resolve food safety and transparency issues. Walmart, Unilever, Nestlé
and other food giants are working with IBM using blockchain technology to secure digital
records and monitor supply chain management, ensuring traceability of the poultry prod-
ucts sold in stores. Blockchain can be used to monitor all aspects of the food supply chain,
from farmers and producers to processors and distributors. This is Walmart’s third exper-
iment with blockchain, and seeing the increasing interest of other large food conglomer-
ates demonstrates the unique capabilities of this technology.
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Recently, Cargill announced it would enable customers to trace their Thanksgiving
turkey back to its farm of origin. Blockchain technology is what makes this possible. Con-
sumers can enter a code from the package onto the company’s website and learn where the
turkey was bred and grown. This is a big step toward offering traceability and understanding
where food comes from, something that is becoming of increasing concern for consumers.

ZhongAn Technology has launched a technology incubator to develop blockchain
technologies, citing that there is an expectation of specific applications within the poultry
industry. The Chinese consume about 5 billion chickens a year but prefer dark meat rather
than the breast meat favored by American consumers. Recently, the country has been al-
lowed to export cooked chicken to the United States, and blockchain could be a way to al-
leviate any concerns about sourcing and production methods, eventually opening the way
for raw exports.

— Internet of things (IoT): The internet of things is listed separately from the other
eight technologies because it is the technology that connects all the others. For example,
ZhongAn is working to make chicken production safer and will utilize a collaboration with
Wopu, a company that specializes in the internet of things. IoT connects many of the sen-
sors in a hen house to a smartphone, iPad or other devices, which is the case with
SmartPoultry.

A paper by Rupali Bhagwan Mahale gives detailed insight into the applications of
[oT in farm monitoring with a focus on the poultry industry. IoT can be incorporated at a
very basic level, despite the complexity of the concept. My Connected Coop is a Ken-
tucky-based venture created by Greg Cullen. The system allows even small home-grown
and backyard chicken farmers to utilize this technology to raise their chickens easily and
remotely using their mobile phones.

LX IoT Cores and Prognostix both offer technologies for improved efficiencies
within the poultry sector through the use of combined sensor applications using cloud-
based technologies and smart farming applications. M-TechSystems offers a software
package to track and trace all elements of the farm, including information gathered from
sensors, but also potentially from various sources, from robots to veterinary activity and
upstream supplier information. This overall management of the entire chain offers incredi-
ble advancements to traceability, which is becoming increasingly important to all food
production worldwide. Cargill’s TechBro Flex takes a producer’s own data and creates
predictive analytic options, allowing the customer to choose their path based on a choice
of strategic scenarios.

— The Big Data advantage: As we can collect more information on animals includ-
ing the bacteria in their digestive tract and how they respond to nutrition at the gene level,
it becomes clear that farmers are learning how to manage vast amounts of data as much as
they previously understood how to manage their animals. ‘Farming the data’ to predict an
individual animal’s growth requires the ability to interpret ‘Big data’. Alltech has been
creating complex algorithms to interpret information they are collecting of the microbi-
ome, nutrigenomics and track pathogens, such as campylobacter or antibiotic resistant bac-
teria. While nutrigenomics allows us to generate information to feed the animal precisely,
and DNA profiling to know exactly what specific bacteria are present. Without powerful
data analysis there is no way to take advantage of this.
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Text 11. Artificial Intelligence Application in Poultry Industry

Source: https://www.denbow.com/8-digital-technologies-poultry-producers/

Artificial Intelligence (AI) technologies have become the backbone of many other
technologies. Robots, for example, use Al in the processing plant to improve efficiencies.
Through a collaboration of efforts, iPoultry is a high-tech automated processing system
first demonstrated at VIV Europe. Automating a procedure such as chicken deboning re-
quires recognition of the shape and size of each chicken and individual adaptation. Artifi-
cial intelligence is the perfect technology for this application. Consider that a computer
can analyze the difference in density and structure of meat versus bone, thereby making
the most precise cut possible. This is a great example of combined technologies: robots
perform the work that Al instructs them to do based on the data that sensors collect. The
Gribbot by SINTEF is one such robot that can debone a chicken in two to three seconds,
replacing up to 30 human operators! When combined with machine vision, companies like
Gainco are also creating processors to achieve high productivity.

Companies such as Porphyrio, PMSI, Impex Barneveld and Intelia all use Al to moni-
tor and control the environment of the house. Sensors collect the information, software
tracks it and Al adjusts the conditions of the house or alerts the farmer if there is a potential
issue, such as an ill bird. All this information can be transferred to the farmer’s iPad or
smartphone. This is all done in real time and can curb concerns and small issues before they
become disastrous to the entire flock. Aside from saving humans from doing these tasks,
there are opportunities for cost savings, such as optimized feed consumption and climate
control, increased production through healthier flocks because of cleaner water and better
systems management. All of this information can be stored and analyzed to increase uni-
formity in production, which will ultimately increase performance and overall flock health.

Another Al application is chicken translators! Many a poultry producer will attest
that the sounds of the flock indicate health, comfort and overall well-being. By listening to
and understanding the sounds of a healthy flock, producers can be tuned in to signals of
distress and have a better chance of reducing stress or distress early on.

A form of Al, machine vision, has been used to grade eggs as well as determine de-
fects such as cracking or internal blood spots. It can also be used in assessing infertility in
incubation by scanning eggs and learning which are fertile and which are not. An algo-
rithm is then created, enabling the machine to determine the accuracy of fertility by over
98 percent by day five of incubation.

A research study in Brazil used Al to better understand hen behavior and the differ-
ence in interactions when under thermal stress versus a comfortable environment. Specifi-
cally, they tapped into an area of research known as artificial neural networks, which makes
it possible to “teach” computers how to do tasks using visual references and understand pat-
terns. This was important because it reduced the chances that a researcher’s presence would
alter the hen’s behavior, removed any subjectivity or misconception from the researcher’s
standpoint, and allowed for a more precise calculation of the overall well-being of the hens.

This technology has allowed a significant challenge within the layer industry to be
overcome. Layers, of course, are designed to produce eggs for consumption. To replace
laying hens, farmers have to incubate some eggs, but they cannot tell until they are
hatched which are male and which are female. The ability to sex the eggs was the under-
taking of Vital Farms which has teamed up with Israeli technology company Novatrans to
create Ovabrite. Using terahertz spectroscopy, the system can identify male eggs immedi-
ately after laying and sell them as unfertilized eggs for the farmer, allowing for significant
cost savings within the layer industry.
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Text 12. Digital Technologies Transforming Pig Production

Source: https://www.thepigsite.com/articles/9-for-19-digital-technology-for-the-pig-

industry

From a technology standpoint, agriculture actually hasn’t changed that much since
the industrial revolution. Some might say raising pigs hasn’t changed much since the first
were domesticated 6,000 years ago. And yet it is clear that other industries are being dis-
rupted at a faster and faster rate, supported by billions of dollars from venture capital in-
vestors while a new ecosystem of incubators, accelerators and shared workspaces to sup-
port startups is kickstarting a faster and faster cycle of innovation.

Digital technologies are on the rise and the winds of change also threaten to transform
agriculture. Perhaps we will see producers’ transition from farming pigs to farming data.
How will the hog production be affected and what technologies are already available?

At the last PIC leadership conference, I outlined nine digital technologies with the
potential to transform pig production, also covered in more depth in a blog published on
my LinkedIn page. Swine producers and consumers (prosumers!) can both benefit from
these technologies that offer the opportunity to improve processes, increasing productivity
and efficiencies while making the animal production process safer for both humans and
animals alike.

1. Artificial intelligence (AI): Facial recognition of pigs may sound far-fetched, but
it is already a reality thanks to Al. Al uses algorithms to mimic human decision making. Of-
ten used in conjunction with hardware technologies which collect data, such as robots, sen-
sors and machine vision. Recognition systems tract individual pigs in the pen, monitor feed
& water intake, movement, etc., identifying and even suggesting the ideal feed programme
for pigs. To address smothering sows, several companies have designed technologies to alert
producers or even prompt the sow to move (SwineTech) should she be suffocating her babies.
Other companies use machine vision and 3D cameras to monitor a pig’s tail posture which
can indicate potential for increased tail biting, allowing producers to act preventatively.

2. Robots: Robots can improve animal welfare, safety and production in swine pro-
duction. They don'’t tire, can do heavy work and do so 24/7. The Boar Bot (Swine Robot-
ics) is designed to help the boar check sows for heat. Robotic cleaning facilities improve
conditions and address environmental and societal concerns such as reducing odour, emis-
sions and animal welfare and improve sanitation. From a processing standpoint, robots can
vastly improve safety by replacing the more dangerous roles in meat processing and pack-
ing and use Al to cut the meat in the most efficient manner increasing profitability.

3. Sensors: Sensors similar to ‘Fitbits’ in the form of wearables are creating a lot of
interest in the pig industry. They can provide one of the primary pieces of the data collec-
tion puzzle, allowing farmers to track animals on an individual basis and monitor health in
real time. Sensors can alert farmers to illness concerns, heat cycles, food and water intake,
anything that is critical to productivity. Aside from wearables, fixed sensors can record
house ammonia levels, dust, humidity and temperature.

4. 3D printing: Although progress is somewhat slower than some of the other tech-
nologies, 3D printing offers the opportunity for farmers to print parts or pieces for ma-
chinery or equipment, allowing the producer to save time which would have been lost
waiting for delivery or repair. This technology could be particularly beneficial in rural are-
as. 3D printing of certain foods such as pizza and chocolate is already a reality.

5. Drones: Drones are greatly beneficial in many agricultural applications, particu-
larly crop production, but there is less occasion for their use in the pig industry at present.
The primary opportunities would be with outdoor pig systems, potentially checking herds
and relaying status of their location or health.
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6. Virtual reality (VR): Several companies and organisations (e. g., McDonalds,
North Carolina Pork Council) already use VR to offer consumers virtual tours of their pork
producers. These range from grain harvesting, to taking viewers inside of sow or finishing
barns. VR can also be used for education and training, particularly in areas of veterinary
medicine and production facilities.

7. Augmented reality (AR): AR can add information to what the viewer sees with
their eyes and can use light spectra that the human eye cannot. Examples for use include
enhanced decision making by production workers, machine repair or for certification and
inspection during auditing processes. Allied to Al, errors can be caught faster, reducing
processing hazards before they become dangerous. In the processing plant AR allows the
opportunity to see potential food borne illness concerns, such as bacteria on food, and
avoid food scares.

8. Blockchain: Often discussed, but rarely understood, blockchain is an online doc-
umentation system which allows users to hold records of transactions confidentially in dis-
tributed ledgers maintaining confidentiality for all of those involved in the transaction. A
simple definition, but it becomes increasingly clear to those in the food and agriculture
supply chain that blockchain allows: better traceability, increased food safety, improved
payment systems, lower costs of production and logistics, and opportunities for new ven-
tures and business growth. It’s no wonder Walmart and IBM are already using it with pork
and other products in china.

9. Internet of things (IOT): Everyone is talking these days about precision agricul-
ture. We could never get there if it weren’t for IOT. It is the technology that connects all
others, allowing for robots and sensors to transmit data and machines to alert farmers if
there are malfunctions. While much of pig farming is still rural, therein lies the struggle
with these technologies. Fortunately, programmes such as the EU’s funded project ALL-
SMART-PIGS are preparing to use IOT connect the swine industry.

These are the nine digital technologies with the greatest potential to influence pig
production in 2019. Technologies that allow pork producers to address the mega trends:
our growing global population with an increasing middle class, the continued interest in
pork as a healthy protein, the demand from consumers for safer food and the need to
demonstrate approved animal welfare practices. Producers must consider how these tech-
nologies can best serve them and which to adopt in order to increase efficiencies and prof-
itability, for this is where the future of pig farming is headed.

Text 13. Vertical Farming Technology

Source: https://smarttek.solutions/blog/vertical-farming/

Farmers still depend on nature’s vagaries: pests and extreme weather conditions of-
ten cause considerable damage to yields. Fertile land is scarce, natural resources are ex-
hausted, and the demand for them is, on the contrary, constantly growing. All these chal-
lenges require new approaches to food production, including the dynamic application of
various technological solutions. Vertical farming is one of these promising directions.

In this article, we explain what vertical farming is, how this technology works, and
the benefits it offers.

What is Vertical Farming and How Does It Work? Vertical farming is a relative-
ly new development in agriculture. It allows growing greens indoors. Plants grow one
above the other on several levels, which ensures efficient production area utilization. To
grow greens on a vertical farm, particular hydroponic systems (hydroponics, aeroponics,
aquaponics) are in use where plants receive the necessary nutrients through water rather
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than soil. This approach makes the food production process more straightforward and en-
vironmentally friendly.

The farms look like automated multi-level plots with automatic watering, lighting
control, air temperature adjustment, and other essential environmental settings.
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Companies around the world conduct experiments with new types of vegetables and
fruits to grow them on vertical farms. For instance, drones monitor fruit quality and size,
while iFarm even purchases specially trained Dutch bumblebees from the Koppert Com-
pany. They pollinate the blooming fruit plants on the farm according to the schedule.

Main Components of Vertical Farming System: Numerous startups have already
appeared in the vertical farming market. They conduct experimental work with various
combinations of approaches and technologies, trying to grow different products with this
farming method. Generally, each of these solutions has specific mutual elements:

1. Multi-level metal structures specifically designed for growing plants using this
method. Their outer appearance may differ depending on the target premises and the plants
grown.

2. An LED illumination system adjustable for the controlled plant growth and flow-
ering rate. Because closed premises have limited access to natural light, illumination inten-
sity is critical for a rich harvest.

3. Vertical farms can use different environment types to grow plants. The three basic
ones used in vertical farming are hydroponic, aeroponic, and aquaponic.

4. A climate control system is an essential element for vertical farming. For optimal
plant cultivation conditions, it is necessary to ensure precise control over temperature, hu-
midity, and air circulation.

5. Smart sensors are another important component of a vertical farming technique.
The Internet of Things (IoT) is a critical component, as it is impossible to ensure good
farm productivity without constant monitoring of the surrounding environment and plant
condition.

6. Automation systems for plant cultivation management. They may include planting
and harvesting systems controlled by artificial intelligence and may, as well, use robots.
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7. Besides all the points above, indoor farms need a reliable energy source to power
illumination, climate control systems, and other equipment.

8. Functional and reliable software is another often-unobvious element. It can opti-
mize employees’ work, manage specific farm aspects, and control an entire farming com-
plex, data aggregation, interpretation, and visualization.
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Benefits of Vertical Farming: How Technology is Revolutionizing Food Pro-
duction: Vertical farming solves several problems of classic farms and has many crucial
advantages, making this industry a promising direction for new startups.

— Vertical farms occupy less space, allow farmers to grow more plants per area unit
without fertile land, save water, and use fewer fertilizers.

— Due to controlled air flows within the premises, pests cannot get inside, and
therefore, there is no need to resort to pesticides to fight them.

— Due to minimal dependence on weather conditions, fresh greens are available all
year round. This factor puts vertical farming products in demand among restaurants and
stores offering vegetables and fruits in a premium segment.

— Vertical farming is possible even in densely populated urban areas with limited
available space. Product delivery logistics are less complicated, and corresponding ex-
penses are lower.

— Vertical farms allow entrepreneurs to grow food products in several layers and
use the available space to its full extent. This approach ensures high yields per area com-
pared to traditional farming methods.

— Precise control over plant cultivation and shortened supply chains allows entre-
preneurs to reduce harvest spoilage and food waste rates significantly.

— All the factors recollected above make this business area a promising investment
direction, guaranteeing good returns for the companies engaged in this kind of business.

Summing up, vertical farming offers many advantages and allows successful food
growing in places where it was previously difficult and unprofitable. While the variety of
plants grown increases, delivery logistics improves, and energy costs get lower, the verti-
cal farm industry will continue to grow. The sector will become even more profitable if
such technological advancements as Al, 10T, and machine learning find their use in it,
while robotics and automation will free people from routine tasks.
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Text 14. Automation in Food Industry

Source: https://www.appventurez.com/blog/automation-in-food-industry

Automation in food industry in manufacturing, processing, packaging, maintaining
safety standards, and waste management, can help upscale its revenue and boost its capaci-
ty. In nearly every sector of the economy, companies have invested in artificial intelli-
gence services in the handling and management of a range of functionalities. In the food
industry, the utility of Al is substantial. For instance, the use of pattern recognition in sort-
ing food products, and data science in structuring random data can be advantageous. Deep
learning in processing and packaging, and machine learning in revenue prediction can be
deployed for better outcomes.

— Trend Forecasting in the Food Industry: Trend forecasting is a method that en-
ables decision-makers to take appropriate action based on predictive analysis further pro-
moting automation in food industry. In the industry, ML-based algorithms can render de-
tailed insights into the upcoming ups and downs. This can prove to be an excellent tool for
anticipating customer preferences and keeping the trends under inspection.

Integrating trend forecasting in the food industry can provide impetus to companies in
achieving their revenue targets. Manufacturers can make informed decisions as per the in-
sights and make adjustments to their functioning to make profits with food data accordingly.

— New Product Development Using AI: A remarkable food product is an amal-
gamation of consumer preferences, healthy character, and a sustainable process of manu-
facturing. By collecting insights from consumer trends, Al can lead to new product devel-
opment.

Al-powered programs can form new recipes and design new products while enhanc-
ing the role of automation in food industry. It deploys computing, machine learning, and
data analytics to make food products tastier and easier to cook. Cognitive abilities to cater
to human requirements are also applied by AI chefs. A prominent example is Chef Watson
by IBM who can be a great companion to chefs in the kitchen in examining dishes and
suggesting recipes.

— Al in Food Processing and Product Sorting: Packaging and shipping manufac-
tured goods to the markets are two of the most crucial operations in the food industry. The
process, however, is so monotonous and tiresome that the error quotient in the case of hu-
man involvement increases to detrimental levels. Thus, automation food industry can pro-
vide an effective solution for the packaging problem.

1. Al-based systems to execute packaging operations can reduce the margin of er-
rors to a non-existent level.

2. Al-based food industry solutions can provide impetus to the rate of production to
sustain the demand-supply chain.

Al led food processing automation renders intelligent solutions employed through a
variety of tools and approaches. These include laser and X-ray technologies, high-
resolution infrared cameras, and spectroscopy. These technologies are utilized at the input
channel to evaluate food commodities and sort out bad products through in-depth scanning
and thorough examination. In comparison, traditional systems could only discriminate be-
tween good and bad items based on their appearance.

The deployment of Al-based systems in food packaging and product sorting has also
several economic benefits. On one end, the cost of manual labor is cut, and only opera-
tional cost remains. On the other end, sanitation of impeccable standards through cleaning
food processing equipment is assured. Furthermore, decision-making through predictive
analysis and demand-supply chain management are also kept in balance.
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— Al in Food Safety: Al-based systems and robotics can be sterilized and, therefore,
are suitable for the food industry. It is due to this characteristic that the possibility of con-
tamination in food products is reduced to zero. This in turn reduces the risk of foodborne
diseases and food poisoning.

In several cases, food grains like wheat and pulses, and oilseeds like mustard and
sesame are stored unpackaged in large godowns over longer periods without refrigeration.
This is done to maintain a buffer stock to meet demands in extraordinary circumstances.
However, these grains do get contaminated in humid conditions and lead to the develop-
ment of various diseases and symptoms in humans.

The role of Al in food safety is to ensure such instances of errors do not occur. Ad-
ditionally, as a solution, Al-based automation in food industry can measure and identify
the contamination status of a food product efficiently. This is made possible by Next-
Generation Sequencing or NGS.

NGS (Next-Generation Sequencing) is a method of sequencing that strengthens food
safety and security through data collection, analysis, and extensive testing. It can measure
contamination and prevent possible hazardous implications through genome examination.

EN (Electronic Noses) are electronic sensing devices that examine odors to deter-
mine food quality and food spoilage. The application of the device also consists of data
acquisition and machine learning data analysis to identify degrees of falsification and read
the manufacturing process.

— Al in Food Waste Management: It is estimated that a total of 17% of the food
produced globally is wasted. Out of which, 7% is wasted in retail and services. The eco-
nomic cost of that percentage is approximately USD 1 trillion per year!

These insights shed light on the inefficient management of food waste. Integration
of Al and ML-based systems not only at the stage of manufacturing but at cultivation can
enhance decision-making capacity and reduce instances of food waste.

1. Al can monitor the growth of plants and crops and predict or notify when the
fruits, vegetables, or grains are ready for harvest.

2. In addition, deep learning can also provide insights into what fertilizers to use to
expedite growth.

3. Al-based food analytics and tracking systems can give information on the shelf
life of the product and trace the most suitable period of sale.

All these methods would help in the overall reduction of food wastage by helping
manufacturers in product management, assuring food safety, and reducing wastage.

— Al in Supply Chain Management: Like every major industry vertical, the food
industry has its massive supply chain system. The inclusion of Al in the supply chain has
wide applicability, such as inventory management, demand forecasting, and more. The AI-
led automation in food industry commences at the primary level of food crop cultivation
and runs up to packaging and delivery. Let’s take a look at these steps in brief in the fol-
lowing section.

1. Smart Farming: Al in the food industry can be used to monitor crop growth, alert
against instances of infestation, measure humidity and temperature, soil moisture and nu-
trient retainment, etc., to aid in farming.

2. Healthify Junk Foods: By running deep-learning algorithms, Al can be used to
prepare healthier renditions of food labeled as junk by customers. The need to address
junk food addiction can also be addressed efficiently through this mechanism. Hoow
Foods, a food formulator platform, aims to transform junk and addictive food products in-
to healthier renditions. Their procedure involves matrix analysis of the food product, in-
gredients mapping, and redesign of constituent elements.
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3. Machinery maintenance: AI can be used to generate alerts when a piece of
equipment or machinery is due for servicing. This is a cost-efficient practice as mainte-
nance, if delayed, can be costly.

4. Automated Food Packaging: Al can be integrated with robotics to automate food
packaging. Food industry automation can also bring design improvements, ensure pin-
point accuracy, detect faulty products, and forward them for removal or renovation.

5. Food Sorting and Quality Control: As previously mentioned, Al-assisted machin-
ery can automate the process of sorting packaged food products. Similarly, equipped with
high-end techs like IR spectroscopy, Al can easily detect food spoilage ultimately reduc-
ing revenue deficit.

Text 15. Transformative Role of Robotics
and Al in Food Industry

Source: https://www.appventurez.com/blog/automation-in-food-industry

From the stage of sowing seeds to processing the harvest, cooking, adding the secret
ingredients, packaging, and readying the product for delivery, the application of robotics
that further leads to automation in food industry is nothing short of transformative. The
advancement of technology in food industry can be facilitated through drones, armed bots,
and heavy machinery programmed to carry out standard functionalities. The utility widely
aims to influence agriculture through smart farming and predictive analysis, and automat-
ing food packaging, food sorting, and storing. Let’s study these sections in brief.

— Robotics in Agriculture: Agriculture is an extensive activity. It includes various
sub-sections like horticulture, floriculture, poultry farming, dairy farming, and so on. The
indulgence of robotics in agriculture can automate and escalate routine tasks like plowing,
soil monitoring, harvesting crops, measuring water levels, collecting milk and eggs, etc.
Two-armed robots, drones, and heavy machinery can be programmed to promote automa-
tion in food industry and carry out tasks with efficiency. Smart farming promotes the usage
of technology to enable scientific methods of cultivation. For instance, drone technology can
promote scientific farming by performing spatial analysis, moisture measurement, and field
reconnaissance. This is made possible by the high-quality infrared camera setup installed on
the drone. Similar is the case with machinery and other types of equipment operated in cul-
tivation. These include tractors, harvesters, combines, planters, sprayers, and many more.

— Robotics in Food Delivery: So far, the implications of robotics in food delivery
are concerned, drone technology is the major case in point. Drones are already used in the
contactless delivery of goods and groceries. This is not only cost-effective on the opera-
tional level, but also saves time, reduces cost, and enhances efficiency by bringing auto-
mation in food industry. Drones are equipped with sensors and stereo-vision cameras to
improve accessibility and avoid instances of accidents. The method is also sustainable as it
replaces fuel exhaustion that is there in conventional methods of delivery.

— Robotics in Cookery: The introduction of automation in food industry is not
something new as the use of robotics is applied to the cookhouse. These are mostly in the
form of two-armed robots that imitate human behavior and decision-making skills while
cooking. The robots, thereafter, apply deep-learning mechanisms to develop their cookery
skills. To enable imitation, the robots are equipped with sensors and optic cameras. Re-
cently, a UK-based company, Moley Robotics, constructed a robot inherently for cooking.
The robot can skillfully add and mix ingredients, flip bread and stir meals, and clean uten-
sils effectively.
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— Robotics in Food Manufacturing: The implementation of food processing robot-
ics has already penetrated the industry. The efficacy applies in sorting, grinding, extrusion,
agglomeration, mixing, etc. Another notable type of machinery that also brings automation
in food industry includes an armed robot. These can be multi-joined or overhead-picking
arm robots called ‘delta robots’. For instance, a US-based startup, Zume, commissioned
Vincento, a robot to perform smaller tasks in preparing pizzas, such as making the dough
and baking the crust thoroughly and properly.

— Robotics in Food Packaging: The involvement of robotics in food packaging in
the industry, as per a survey conducted by the Association for Packaging and Processing
Technologies, is estimated to be 94%. The implementation of automation in food industry
has resulted in enhanced productivity with more than 100 products processed and pack-
aged seamlessly. Additionally, the integration of robotics in food packaging can enable a
sustainable approach and ensure confirmation of the environmental regulations set by the
government. Machinery can be geared with biodegradable and sustainable materials to use
in packaging. Outside of these usages, robots can also box, sort, and warehouse products
as programmed.

Text 16. Benefits, Challenges and Future of Al-led
Automation in Food Industry

Source: https://www.appventurez.com/blog/automation-in-food-industry

The yield on investment in robotics and Al in the food industry will be monumental
over the next several years. It has been estimated that the market valuation for automation
in food processing will reach $29.4 billion by 2027. The investment would be meant to es-
calate the rate of manufacturing products, automate packaging, ensure food safety, and
manage food wastage. Larger implications of these provisions would be aimed at culmi-
nating manual labor and replacing direct human contact with a machine-embraced ap-
proach to carrying out tasks.

The benefits of robotics and Al-led automation in food industry would have lasting
impacts on the following aspects:

— Facilitating a consumer-centric approach in food manufacturing: Factories with a
massive production rate are equipped with Al in food manufacturing. ML algorithms con-
tinuously study consumer trends to enhance product quality and devise new recipes.

— Efficient food packaging and sorting: Al in food packaging, sorting, and ware-
housing can facilitate an increased rate of production and cut costs on shipping.

— In-depth computation to ensure food safety standards: Robotics can be pro-
grammed and integrated with Al to guarantee food safety standards and ensure the units
are streamlined with the legislation.

— Environmental-friendly food waste management: Al and ML-based programs can
effectively ensure a sustainable food waste management cycle by installing checkpoints
during the process of food manufacturing, and, in turn, generate an economy of $127 bil-
lion a year by 2030.

— Reduces additional expenses and optimizes costs: Automation in food industry
can relay economic advantages as it reduces expenses on human capital, and infrastructure
maintenance, and enables an efficient cleaning process.

— Enhances customer experience: Integration of Al led automation in food industry
also improves customer experience through neural learning of market trends and consumer
preferences.
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As to challenges of using Al in the food industry, there is no doubt that food auto-
mation, as has been emphasized throughout the article, presents extensive advantages.
However, the industry could face financial stress and social adversaries through unem-
ployment. The challenges of bringing automation in food industry are explained below.

1. High Installation and Maintenance Cost— Owing to the ever-increasing business
demand for Al incorporation, the cost of installing the automation apparatus has increased.
In the food industry, the utility of Al efficiently applies to minimizing the margin of error
and streamlining with customer trends.

Powering the food industry with Al can be expensive due to the operational and
functional aspects. For operating Al-powered machinery, the need for a dexterous task
force is needed. Similarly, the cost can also shoot up depending on the functionalities Al is
deployed to carry out. The greater the usage, the more the cost.

2. Job Cuts—Automation in food industry, specifically on the scale of manual labor,
would lead to massive job cuts. This contention comes from the question of whether Al
would replace human labor.

While it can be said that losses in jobs would occur due to the integration of Al and
robotics, alternatively, the demand for highly skilled and high-paying jobs on an opera-
tional level would witness a significant rise.

3. Concerns Regarding Unethical Practices— By now it is evident that automation
in food industry can improve the standards to excellent levels. However, concerns regard-
ing the manipulative usage of Al to only build profit while ignoring quality have been put
forth. At times, companies prefer unethical methods of making addictive products to make
a profit. Therefore, Al deployments must be regularly monitored and checked for any
breaches.

4. High Dependency on Al: Utmost dependency on Al, from carrying out simple
tasks to high-level decision-making, can have disastrous implications. Triggering deci-
sions based entirely on datasets can have downgrading impacts on food quality and re-
source management.

Talking about the future of Al-led automation in food industry, it should be noted
that the food industry is constantly losing value owing to undue dependence on conven-
tional approaches. It has not only led to a widening margin of errors but also held back
what the larger potential the industry is capable of accomplishing. With Al-powered ma-
chinery and automation in food industry, the future of the industry can become more ad-
vanced. Some instances include the following:

1. Smart Kitchen and Robot Chef: Kitchens at homes and restaurants can also be in-
tegrated with artificial intelligence to maintain food safety standards and aid in cookery.
Additionally, robotics can also be added to the kitchen to aid in manufacturing, checking
food quality, and upkeeping the cleanliness of types of equipment. In the preceding sec-
tions, we have already discussed Chef Watson by IBM who aids chefs while cooking and
suggests recipes.

2. Research Labs for Food Processing: Growing food in a controlled setting as in the
case of research labs, can aid in optimizing quality and assuring consistency in the rate of
production. Datasets collected from the labs can then be put to use in a wider setting to at-
tain maximum output and efficiency.

3. Equitable to Safe and Quality Food: The advantages of Al led automation in food
industry can be used to build strategies to ensure wider access to safe and nutrient-rich
food. This use case would have lasting implications in countries grappling with food inse-
curity.
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Text 17. Robotic Applications in Food Manufacturing

Source: https://blog.robotiq.com/top-6-robotic-applications-in-food-manufacturing

Robotic food manufacturing is a rising trend in the food industry. The value of the
global food automation industry is expected to rise to $2.5 billion by 2022.

In this article, we introduce six robotic applications in food processing. As we dis-
cussed in our previous article on the food industry, food manufacturing can be separated
into two stages: primary food processing and secondary food processing.

— Top 3 Robotic Applications in Primary Food Processing: Primary processing in-
volves handling raw food products, which are cleaned, sorted, chopped, packaged, etc. Some
foods, like raw vegetables, will only undergo primary processing before they are packaged
for the consumer. Other foods will undergo secondary processing before packaging.

Up until quite recently, robotic processing at this stage has been limited or non-
existent. Raw foods are variable in size, weight and shape. This makes it difficult for ro-
bots to handle them. However, recent developments in sensing and soft gripping have
made it possible for robots to handle many raw foods.

1. Robotic Butchery: Butchery is a very difficult task to automate. Every animal
carcass is different. A skilled butcher will adapt each cut to the shape and position of
bones and meat. Some butchery tasks are simpler to automate than others. For example,
high-volume chicken leg deboning is an established part of the meat processing industry.

Beef butchery has traditionally been very difficult to automate. Recently, beef man-
ufacturer JBS has started looking for ways to introduce robots into their factories. Parts of
the process are very dangerous for human workers. Rib cutting, for example, involves op-
erating a high-speed circular saw for several hours. JBS has managed to automate this ac-
tion using robot manipulators and various vision sensors. The application has improved
safety and product consistency.

2. Fruit and Vegetable Pick and Place: Fruits and vegetables are challenging to han-
dle with a robot due to their variable sizes and shapes. They also require delicate handling
to avoid damage. For these reasons they have traditionally been handled by human work-
ers. However, recent developments in gripping technologies look to change all that.

Soft Robotics Inc has introduced a flexible gripper which can handle very delicate
foods, even individual lettuce leaves! Another example is Lacquey's gripper, which uses
paddles to lift soft fruits and vegetables.

3. Robotic Cutting and Slicing: Some cutting and slicing tasks are easy to automate.
For example, even kitchen food processors can slice vegetables into uniform shapes. Ro-
bots are not needed for this type of simple automation.

For more advanced cutting and slicing, however, the food industry has relied on
human workers but robotics is starting to make its way into the industry. Fish cutting, for
example, involves detecting and removing defects from the fish as well as cutting fillets to
uniform shapes and sizes.

— Top 3 Robotic Applications in Secondary Food Processing: Secondary pro-
cessing involves handling products which have already undergone primary processing.
Robots have been used for several applications for a long time, particularly pick and place.
However, recent developments have opened the door to even more advanced applications.

1. Product Pick and Place: You may be familiar with the high-speed delta robots
which are used to move food products around a production line. Uniform foods are much
easier to handle robotically, so this application has been available in the food industry for
many years.

2. Cake Decorating: One impressive application is robotic cake decoration. This in-
volves using a robotic arm much like a 3D printer to pipe icing onto a cake. The Deco-Bot
from Unifiller can pipe hand-drawn decorations onto cakes on a moving conveyor.
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Cake cutting can also be done robotically, like the Katana waterjet cutting robot
which can cut out intricate shapes in cakes using high pressure water.

3. Pizza Making: Artisan food producers sometimes worry that adding robots their
process will make their products less ‘hand-made’. However, Silicon Valley pizza produc-
er Zume is showing how robots can be produced to look like they have the human touch.
Their pizzeria uses two robots: a delta robot to spread the tomato sauce and an ABB ma-
nipulator to tend the pre-baking ovens. While their system is far from fully automated,
their goal is to make the pizza delivery industry a labor-free business.

Finally... Washing Up! Contaminated food causes 48 million people in the USA to
become sick annually. Robotic food processing has the potential to reduce this, by remov-
ing human workers from parts of the process, but this is only possible if the robots them-
selves do not cause contamination.

One of the more challenging issues for food automation is the fact that every piece
of machinery must be thoroughly cleaned to avoid contamination. Robot manufacturers
have been working to make their robot casings smoother, with better ingress ratings and
no loose wires. This allows them to be thoroughly washed down at the end of each cycle.

Text 18. Robotics in Food Processing

Source: https://knowhow.distrelec.com/food-and-beverages/the-rise-of-robotics-in-

food-processing/

Food processing has become an important field for robot utilisation to assist in the
process of food production, delivery and distribution.

With the rise of robotics in many industries, food and beverages is one of the key
markets for automation technologies and the advancement of robotics. As a beacon of in-
novation, robotic solutions promise to redefine efficiency, safety, and quality in food pro-
duction as the industry struggles with enduring issues including labour shortages, strict
safety standards, and the continued demand for high-quality products.

If you are wondering how robots are taking over the food industry, you are in the
right place. Keep reading to learn more about robots and their role in the food industry.

How Are Robots Used in Food Processing?

The food processing industry is undergoing a substantial shift due to the incorporation
of advanced robots that possess artificial intelligence (Al), cooperative robots (cobots), in-
dustrial robots or industrial robotic arms, as well as specialised equipment meant for various
functions such as packaging, sorting, picking, and careful quality checks.

With their sophisticated sensor technologies and machine vision systems, these
technical wonders are more than simply machines — they are the future workforce, able to
handle even the most delicate food products with care and precision. With the technology
behind the rise of robots, the future is here and is also impacting the food sector.

Robotic Solutions in Food Production

Food processing is one of the industries with the widest range of robotic applica-
tions. Robotic solutions are becoming more and more prevalent in a variety of fields, in-
cluding the handling of perishable fruits and vegetables and the labour-intensive opera-
tions associated with producing meat and poultry. Robots are not only increasing produc-
tion speeds in the dairy and baked goods industries, but they are also essential for special-
ised jobs like cake decoration and artisan cheese packaging that require extreme precision.

Using robot arms in bakeries is one such example; these arms are designed to deco-
rate cakes with elaborate designs that would take a lot of time and effort for human work-
ers to complete. Similarly, robotic butchers that are equipped with very precise cutting
tools in the meat processing industry can achieve levels of efficiency that exceed human
capabilities by precisely cutting meat while minimising waste.

307



Top 6 Robotic Applications in Food Processing

Robotic technology is being quickly adopted by the food processing industry in or-
der to improve productivity, security, and food hygiene. Here are the top six robotic appli-
cations that are having a big impact on food processing out of all the many applications:

1. Sorting and Grading

— Robotic Vision Systems: With the use of sophisticated vision systems, food items
can be sorted by size, colour, ripeness, and quality by robots. Robots with cameras and
sensors, for instance, may swiftly and precisely sort goods in the fruit and vegetable busi-
ness, making sure that only items that fit predetermined standards move on in the food
manufacturing line.

— Robotic Arms: Robotic arms are essential to the transformation of food processing
processes because they are efficient, precise, and versatile in a wide range of applications.
For instance, to sort and grade food products according to size, colour, weight, and quality,
robotic arms are incorporated with sensors and image technology. Only items that fulfil
certain requirements move forward down the production line thanks to industrial automa-
tion of the quality control process.

2. Cutting and Deboning

— Robots with great precision: In the processing of meat and fish, robots perform
operations including cutting, deboning, and filleting. These robots can execute jobs that
are difficult and dangerous for human workers, making accurate cuts to maximise produc-
tion and decrease waste.

3. Packaging and Palletising

— Collaborative robots (Cobots): Package food items securely and effectively by col-
laborating with human operators. They may be simply programmed for various duties and
are made to handle a wide range of products, from larger commodities like meat packages
to delicate ones like eggs.

— Palletising Robots: These machines automate the process of packing food items
into pallets for transport. They greatly expedite the food packaging process and lessen the
physical strain on human workers because they can carry high loads and operate nonstop.

4. Cooking and Preparation

— Automated Cooking Systems: The fields of food preparation and cooking are also
being affected by robots. Automated systems are capable of precisely and consistently
completing operations like mixing, baking, and frying, guaranteeing consistently excellent
results. These technologies are very helpful in mass production environments, such as the
manufacturing of snacks and prepared meals as well as in the restaurant and hospitality in-
dustries — restaurant robotics are becoming more popular.

5. Inspection and Quality Control

— Machine Vision for Inspection: Food products can be inspected for flaws, contam-
ination, and irregularities at different phases of manufacturing by food robotics that are
outfitted with machine vision. Only goods that adhere to the strictest food quality require-
ments are sent to customers thanks to this real-time inspection.

6. Cleaning and Sanitisation

— Robotic Cleaning Systems: It’s critical to maintain hygienic conditions in food
processing facilities. Deep cleaning activities can be carried out by robots fitted with
cleaning and sanitising equipment. These machines can reach locations that are challeng-
ing for human personnel to clean efficiently. This lowers the possibility of foodborne in-
fections while also enhancing the facility’s general hygiene.

7. Customisation and Decoration

— Decorating Robots: In the bakery and confectionery industries, robots are capable
of precisely and artistically decorating cakes, biscuits, and other goods. These robots can
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reliably reproduce complex designs, which improves the products’ visual attractiveness.

Are Robots the Future of the Food Industry?

AT and machine learning will be more deeply integrated into robotic food processing
methods in the future, allowing robots to learn from their surroundings and gradually be-
come more efficient. More flexible and adaptive robotic systems that can do a greater
range of activities with less assistance from humans may result from this.

The development of robotic solutions will be essential to the creation of more effec-
tive and zero-waste food processing techniques as the world’s attention turns increasingly
towards sustainability. In doing so, the production processes for food can be made more
sustainable overall, minimise product loss, and maximise energy use.

In addition to addressing present industrial issues, the use of robotics in food pro-
cessing opens the door to a safer, more effective, and sustainable food production system
in the future. The potential uses of robotics in the food business are only going to grow as
technology develops, drastically altering the way that food is produced.

Text 19. Ways Robotics Is Incorporated into Food Industry:
Pros, Cons and Application

Source: https://www .foodics.com/robotics-in-the-food-industry/

Introduction: Robotics play an indispensable role in the modern age; it is integrat-
ed into all industries and is changing the way things are run, forever. The food industry has
been relatively slow to adopt technologies. However, as the demand for food continues to
rise with the growth and aging of the global population, food suppliers are urged to find
ways to cater to the high demand while maintaining and even improving food quality.

That said, robotics has started to make its way into every aspect of the food industry
from agriculture and food processing to packaging and delivery. Not only that, but auto-
mation has also found its place in restaurant kitchens!

In this article, we dive into the different ways robotics is incorporated into the food
industry as well as their advantages, challenges, and future.

What Is Robotics? Robotics is a division of science and engineering that designs,
develops, manufactures, and operates robots. These robots are intelligent machines that are
designed to perform different kinds of tasks. Robots come in different shapes, forms, and
sizes and their level of intelligence and sophistication may vary.

Robotics in Food Industry — Uses and Advantages

1. Agriculture: A report published by Fior Markets estimated that the agriculture
drone market will grow from 1.5 billion USD in 2019 to a staggering 10.5 billion USD by
2027. The applications of robotics in this sector include planting, weeding, and harvesting
as well as monitoring and analyzing crops. As for livestock farming, robotics is used for
feeding, milking, egg collection, and sorting, as well as cleaning.

2. Food Processing: The use of robots in food processing operations is more effective,
efficient, and sanitary than the employment of human labor force. Robots can produce large
quantities of products in a short period of time and they ensure product quality and safety.

— Meat Processing: The use of robots in meat processing is growing mainly because
these operations are not best suited for humans. They include working in freezers, cutting
carcasses, processing sausages, and deboning chickens.

— Dairy Processing: In addition to automatic milking systems which improve cow
health and increase milk production, robots are also used in cheese processing like stirring
curds and slicing cheese.

3. Packaging: Food packaging is one of the earliest and most common uses for food-
handling robots. It has been developed over the years to handle the whole packaging pro-
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cess. It can be split into 3 stages:

v Primary packaging: food is packed into a wrapper, a container, or a vacuum-
sealed bag.

v Secondary packaging: individual packages are grouped in a larger container.

v' Palletizing: Secondary packages are stacked for shipping by palletizing robots.

4. Robotics in The Kitchen: While this technology is still in its infancy stages when
it comes to the restaurant industry, it is clear that it is growing steadily and we will inevi-
tably witness its prosperity in the near future.

Just like self-ordering kiosks, robots are being integrated into the food service to pro-
vide more consistency and productivity and reduce labor costs, which can make up around
30% of cost. Although the costs of these automation technologies are high, it has been prov-
en to be cost-effective in the long run. These robots perform a variety of tasks such as mix-
ing, chopping, cooking, and serving customers. More sophisticated robots are made to per-
form functions like making pancakes, sushi, and noodles. It is worthwhile to look into robot-
ics and find the right kind for your restaurant to help you run it more efficiently.

5. Food Delivery: Starship Technologies developed a robotic delivery service allow-
ing restaurants, bakeries, and other businesses to use robots for delivery. These robots are
operated remotely and can carry up to 9 kilos. They are also equipped with alarms and
cameras to prevent any theft attempts.

6. Customer Service: In addition to food delivery, restaurant owners are starting to
adopt robots in customer service. These robots take care of basic tasks, they save time thanks
to their ability to answer multiple questions very quickly and they provide 24/7 support.

Disadvantages and Challenges: Now that we discussed the application of robotics
in the food industry and its advantages in each area, let’s go through some of its disad-
vantages.

1. High initial investment: Let’s be real, investing in robotics for your business is
costly. When you decide on adopting this technology, you should take into consideration
all costs of industrial robots including initial price, installation, configuration, and mainte-
nance, as well as costs related to keeping your robots safe from cyber threats.

2. Scarcity of experts: Automation is a fairly new technology in the industry, hence
the scarcity of experts in the field. Finding people to take care of maintenance and pro-
gramming can be challenging. Therefore, you should take into account the investment you
need to make to employ such expertise.

3. Layoffs: There is an understandable social concern that robots are stealing jobs
from humans. Although robots require humans to operate, they certainly replace a big deal
of that working force, forecasting losses of 20 million manufacturing jobs by 2030. Busi-
ness owners are forced to lay off a substantial number of unneeded workers which can be
stressful for both parties.

Future of Robotics in Food Industry: When we look at the big picture, it becomes
crystal clear that robots will take over in the future. It’s expected that in the next few dec-
ades, the food industry will be largely automated and smarter robots will be developed to
better communicate with each other and humans. According to the International Journal of
Recent Technology and Engineering, the food industry is recorded to be among the indus-
tries in which intelligent robotics systems are likely to have substantial effects in the fu-
ture. Will this pivotal change be beneficial or menacing for humans? Only time will tell.

Conclusion: Robotics comes with a bag full of advantages for commercial indus-
tries. They ensure better quality and consistency, maximize productivity and throughput,
provide greater safety and reduce labor costs. As for the challenges they pose, it’s for you
to decide whether or not this technology is worth the hefty initial investment and the moral
burden of layoffs.
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PA3JIEJI 3. UHCTPYKIHUA JVIA IIOAT'OTOBKHA
YCTHOMU ITPESEHTAITMA TEKCTOBOT'O MATEPHAJIA
HA AHITIMMCKOM fA3bIKE

3.1. Ilo3TanHas HHCTPYKIUA 110 OATOTOBKE
Ipe3eHTally TeKCTOBOI0 MaTepHaia

Presentation Preparing Guide —- STEPS

Step 1. Know the context of the presentation: Who are the audience, and what are
their interests? How big will the audience be? How long is the presentation to be? What
facilities are available for visual aids? What about time for questions?

Step 2. Decide on your topic. Think carefully about the main point or points that
you want to communicate. You should be able to write these clearly in one or two sen-
tences.

Step 3. Structure the content. Most people begin with an unordered collection of
ideas and then put them into sequence. Then decide on the relative weight of each section
of the talk.

Step 4. Think of ways of catching the listeners’ interest: examples, anecdotes, im-
pressive statistics, and interesting quotations.

Step 5. It is useful to ‘rough-draft’ visual aids at this stage because they can help
you make the sequence of points clearer and more logical. Think about whether some in-
formation should be put into handouts.

Step 6. Check overall length, and the relative weight of sections. A little too short is
better than even a little too long. As a rough guide, allow about 1 minute for every 100
words, plus time, if necessary, for changing transparencies. One A4 page, double-spaced,
takes about 3 minutes of speaking time.

Step 7. Finish preparation of visual aids. If you are using PowerPoint data projec-
tion, having slides or transparencies is a useful back-up in case of last-minute technical
problems.

Step 8. Prepare handouts, if you want them. Make copies.

Step 9. Plan the exact words you will use for the opening, the transition points, and
the conclusion. Practice them again and again. If you are anxious, write on cards the intro-
ductory and concluding sentences. Make more notes if you need them.

Step 10. REHEARSE your presentation, as often as necessary. Do not omit this
step! You can practice alone, or ask a friend or colleagues to listen to you. With practice,
you will become more fluent and at ease. Make sure you speak simply, but in academic
not conversational style. Project your voice across the room. You will find this slows your
speech. Check the timing carefully and make adjustments if necessary. Mark a time refer-
ence at one or two points in the presentation.

Step 11. Think about the questions the audience may want to ask you. Plan how you
will answer them.

Step 12. On the day of your presentation, be calm and organized. If you are unfa-
miliar with the location, go beforehand to plan where you will stand and where you will
put your papers and to see how the projection works. Arrive in good time for your presen-
tation. Remember to take all your visual aids, notes and papers.

If you feel nervous, do not worry. That’s normal. Breathe slowly and deeply for a
few minutes beforehand, and try to relax the muscles of your face, mouth and neck. This
will make you look relaxed, and will improve the quality of your voice. Then remind
yourself how well prepared you are, and enjoy it. Concentrate not on yourself or your
notes, but on the audience and making clear to them what you have to say.

311



Visual aids: If you are using an overhead projector, follow steps 1-4 below.

1. Before your presentation, check that the equipment works. Decide on the best
place to stand, so that you do not obscure the view of the audience; decide where to put
transparencies before and after use; decide whether you will point at the transparency or at
the screen (or not at all).

2. If you point at the transparency, use a pen as a pointer.

3. Detach the transparencies from their backing paper to make things easier during
your presentation. Interleave them with plain paper.

4. Number the transparencies in case you drop them.

If you are using Power Point data projection, follow steps 1-6 below.

1. Check beforehand whether you should bring your presentation on diskette or CD
or DVD. If you are bringing a computer, check on the type of connection required for the
data projector.

2. If possible, set up your presentation before your talk. This can take several
minutes, even if all goes well.

3. Have a blank slide at the start and end of your presentation. This makes your start
and finish smooth.

4. Power Point has an excellent online tutorial and help system. Use it when you are
preparing your presentation so that you can make full use of its faculties (such as time
monitoring, handouts and notes).

5. Don’t be tempted, because of Power Point’s capabilities, to make your slides too
‘busy’. That will distract the audience’s attention.

6. Even if you are giving your presentation in a well-equipped room, technology can
go wrong. Print out your PowerPoint slides on to transparencies, so that you have an alter-
native.

Handouts: Handouts are useful in three ways.

1. They show data that are too detailed for a visual aid, such as transcript data from
interviews, or mathematical calculations. If there is a lot of detail, the points you want to
refer to in your presentation should be clearly highlighted in the handout. The handout is
given immediately before the presentation, and then referred to.

2. They provide a ‘signposting’ framework to guide the audience through your talk. In
this case, the handout will be a note-frame, which is given out before the presentation. Don’t
put too much into it, or the audience will read the handout instead of listening to you.

3. They act as a record of your presentation, which the audience can take away. This
could be either a note-frame or a fuller text. For this ‘record’ type of handout, it’s common
practice to add your address and email address, so that people working in the same field
can contact you later. Some presenters like to give out this type of handout at the end of
their talk, so that the audience listens with full attention. Others give it out at the start, as a
support to listening.

Keep your handout short — one page if possible.

Notes: Visual aids often provide sufficient support for your presentation. If you feel
you need notes as well, remember that they will be more to cope with during the presenta-
tion: you will have to deal with the visual aids, the notes, and the audience.

1. Cards or A5 paper are often recommended because they are neater in the hand
than big pages. Make sure you number them clearly!

2. A good alternative is to use photocopies of your visual aids, with notes written on
them. It is then easier to coordinate your progress through notes and visual aids.

3. Write very large and clear, with plenty of space.

4. Use colour, so that you can quickly locate key points or words.
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3.2. Texnosorus co3ganus 3J1eKTPOHHOM
Npe3eHTaly TeKCTOBOI'0 MaTepHaJa

3.2.1. Oosnako ciioB

«Obmnako coBy mpeAcTaBisieT cOO0M BHU3yaJbHOE MpeJiCTaB/ieHre KIII0UeBbIX CJIOB
TeKCTa. JTO — rpadpryecKasi BU3yajau3alys TeKCTa.

1. 3apeructpupoBartbcs Ha caiite http://tagul.com/

2. Haxatp kiaBuiry My clouds, 3atem kiaBuiity CREATE NEW CLOUD wu 3aiitu
BO BKJI3JIKy Tags source (Teru: ncrounuk) — URL (BBomuM ajipec BeG-CTpPaHUIIbI) U TEKCT
3arpy»kaetcs B Oydep.

3. Haxatb knaBuity Visualize, Takum 06pa3oM, TEKCT MOSIBUTCS CITpaBa.

4. TlpunaTh 00IaKy >keaeMblid BUJL C TIOMOIIbIO MEHIO:

Appearance — BHeIlIHAN BU/L

Font — mipudt

Color — nBeT, packpacka cJjioB B objiake

Background color — iBeT ¢poHa (Ha 3kpaHe)

Animation speed — CKOpOCTb aHUMaIAU

Roll over text color — pa3BepHyTb IIBET TeKCTa

Roll over box color — pa3BepHyTb 11BeT pamMKu

Roll over stroke color — pa3BepHyTb 1BeT HIpyUdTa

Grab and share — coxpaHUTb U IOJIEJIUTHCS

Save to local computer — coxpaHuTh Ha CBOeM KOMIIbIOTepe

Save graphic image — coxpaHuTb rpaduyeckoe n3obpaxeHve

Place on a web-page — pa3amecTuTh Ha BeOG-CTpaHUIlE

Send link to a friend — oTipaBUTH CCHIIKY IpyTy

5. CoxpaHuTh CO3JIJaHHOe 00JIaKO, HaXkaB Ha KJIaBuIilly Save graphic image. [locmne
Ha>KaTHsl MOSIBIISIeTCS] OKOIIKO « COXpaHUTh KakK», U Bbl BbIOMpaeTe MecTo COXpPaHeHUSl.

6. OTIpaBUTh CCHUIKY CBOMM KOJIJIETraM.

NJIN

1. Ucnonbays caut http://www.tagxedo.com/, co3aTh 00JIaK0 CJIOB U3 TEKCTa.

2. [Ipuparb 0671aKy >kejlaeMblil BU]] C IIOMOIIIbIO MEHIO:

Color — et

Theme — Tema

Font — mpudt

Orientation — opreHTanMs

Layout — pacniosio>xeHre CJI0B B 00Jake

All — BceBo3MOXXHbIN BapHUaHT

Shape — ouepranue/popma

Hide History — uctopusi BbIIIOJIHEHHBIX JIeHCTBUAN

3. CoxpaHuTh, HaXkaB KJIABUIIy Save, U BbIOpaTh HEOOXOIMMbIe MTapaMeTpbl CoXpa-
HeHUs: pa3mep U paciivpenue. [lociie HaXkaTusl KJIaBUIIIM COXPAHUTh U300pakeHue B JIiO-
60M MecTe Ha BallleM KOMITbIOTepe.

3.2.2. luarpamma cBs3eil / acconuaTHBHAas KapTa

«/ImarpamMma cBsizeii», U3BeCTHasl TakKe Kak «HTesuiekT-kapTay, «Kapra Mbicie»
(aarn. Mind map), «AccorMaTiBHas KapTa», — Clocob m3obpakeHHs IIpollecca OO0IIero
CHCTEMHOTO MBIITUIEHHUS C TIOMOIIBI0 CxeM. Takke MOXKeT pacCMaTPUBAThCS KakK yIo0OHast
TeXHHKa aJbTePHATUBHOM 3aIHCH.
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http://tagul.com/
http://www.tagxedo.com/

1. 3aittu Ha cauT http:/freemind.sourceforge.net/. B nyunkre See Download
Haxatb Ha Download (3arpyska). Bel aBTOMaTtruyecku rorajiaete Ha ctpanuily Download,
rae coyckaetech B IyHKT Installing Free Mind.

2. Ecnu xoMmoHeHT Java yXe yCTaHOBJIeH, TO HY>XHO HaxkaTh Ha You can find a
Free Mind installer including java here. [lociie yero HaunMHaeTcsi aBToMaTH4ecKasl 3a-
rpy3ka ¢aitia Free Mind-Windows Ha Baill komnbioTep.

3. YCcTaHOBUTH IPOTpaMMy B OOBIYHOM peXXuMe Ha KOMITbIOTeP.

4. Ha paboyem cTosie MosiBJsieTCsl 3Ha40K, KOTOPBIM BbI 3alTyCKaeTe KakK IIPorpaMmmy.

5. B nienTpe nons mienkHyTh Ha Free Mind / HoBast kapTa ¥ Hanmcarh [eHTpaJIbHOE
MOHSTHe, HAlIpUMep: «CTaThs O rporpamMme Free Mindy.

6. Haxarp knaBumy Insert / BcraBka it BCTaBKM IIYHKTa I€pPBOIO YPOBHS
(manmpuMmep, «BBenieHune).

7. Haxxarb kiiaBuiity Enter [ijig BCTaBKM BTOPOTO IyHKTa IIEPBOT0O YPOBHS (Hampwu-
Mep, « YCTaHOBKA IIPWIOXKEHHUSD).

8. OcHOBHOe pellaKTMpPOBaHME HEOOXOAMMO MPOWU3BOIUTH C IOMOIIBIO KJIABUII
Insert / BcraBka, Enter / Bron, Escape / Boixon u Delete / Ynanenue.

9. JIns pegakTUPOBAaHUSI TeKCTa BHYTPU BbIOPAHHOIO y3jla MOXKHO BOCIIOJIb30BaThCS
kiaBuien F2.

10. MoxHO Tepemelath KapTy IeJIMKOM B Jito0oe MecTOo pabodyero mpoCTPaHCTBA
MeToZioM 00b1yHOr0 drag'n'drop / neperackrvBaHye — HYXKHO 3a>KaTh MBIIIbI0 PUCYHOK U
IlepeTacKyBaTh ero, He OTITyCKas, B Hy>KHOe MeCTO.

11. [TonpoOyiiTe M3MeHUTh pa3mephl y3710B. Bce BoaMoxkHble popMbl pabOTHI C y3-
JIOM BBI HalieTe, IIEeJIKHYB I10 Y3/1y IPaBOW KHOIIKOM MBIIIH, B TyHKTe «Popmary.

12. Haxatviem codetanus kiaBuil Alt+I oTkpoiiTe karanor ¢ npeqyCcTaHOB/IEHHBI-
MU UKOHKaMU («Bpibepute nmukrorpamMmy»). Bel MoxeTe BbIOpaTh 1t00y10 U3 HUX IJISL JO-
baBieHus K y3iy Ha Ballei kapte. JlobaBieHre UKOHOK JiejlaeT ee Oojiee YUTaeMOU U WH-
TYUTHUBHO MTOHSTHOW.

3.2.3. Illaru mo co3naHuio B padoTe € y3JIaMH aCCOITMaTUBHOM KapThI

1. Ilemvyok mermbio 1o «HoBoM kapTe» JJaeT BO3MOXHOCTh BHECTU KITKOYEBOE CJIO0-
BO. HaxxaB knaBuiiry Enter, BbI 3akperuisieTe JaHHOe KIIFOUeBOe CIJIOBO.

2. «BcraBka — HoBbII1 CMeKHBIH y3eJI IIOCTIe TeKYIero» /1aeT BO3MOXXHOCTb CO-
3[1aTh y3eJI C [IPaBON CTOPOHHL.

3. «BcraBka — HoBblil cMeKHBIH y3eI nepeq TeKyIIuM» JlaeT BO3MOXHOCTb CO-
3[1aTh y3eJl C JIeBOW CTOPOHHI.

4. llen4ok nmeBo¥ kHOMKOW MbIK 110 «HoBOMy cMexHOMY y3i1y» JlaeT BO3MOX-
HOCTb BHECTU Ha3BaHUe ISl CO3IaHHOIO Y3J1a.

5. BrllonHeHre 1ieTYka MPaBOM KHOIIKOM MBI OOBIYHO NPUBOAUT K OTOOpaXke-
HUIO CIIHMCKA JOCTYNHBIX AeCTBHI /Jis padoThI C y3JI0M:
PenakTupoBats F2 M3MeHeHVe Ha3BaHUS Yy3Jia
HN3meHuTH TeKCT B pefakTope |PopmaTupoBaHre HIPUPTA: [IBET, KyPCUB, )KUPHBINA
mpudT, IoAYepKUBaHUe, BbIpaBHUBAaHMe, BCTaBKa
TabJIMIIBI, CO3JaHUe CIIMCKA, CO3IaHUe HyMepallu1

PenakTupoBaTh aTpUOYTHI Cosnanue TabJvIibl C aTpUOyTaMU 1107] HAa3BaHUEM
y3na

Ynanurs y3en VY nanenue ysja

Bripe3ars Y nanenue y3ia U3 TaHHOTO MeCTa ¥ BCTaBKa B JIPY-
r'OM MecTe
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KommpoBartsb

KomnupoBaHue y37a ¥ BCTaBKa B JIDYTOM MecTe

KOHI/IPOBaTb TOJIBKO 3TOT y3eJ

KOHI/IpOBaHI/Ie TOJIBKO 3TOT'O Y3Jjla U BCTABKA B IPYI'OM
mecTe

BcraButh

BcraBka y3na

HoBbli1 nogurHeHHBIH y3e1

Co3panve HOBOIO y3ja, IIOJYMHEHHOIO 3aJjaHHOMY
Y3y

HoBbIi1 cMeXHBIN y3eJI [IocIe
TeKYIero

Co3anue HOBOT'O CMEXHOTO y3J1a IOJ, CyIIeCTBYIO-
I[MM Y3JIOM

HoBb1i1 cMexHBIN y3eJl repe
TeKYIIUM

Co3maHue HOBOTO CMEXHOTO y3J7la HaJ CYyIeCTBYIO-
MM Y3JI0M

Pa3BepHyTH/CBepHYTH Pa3BépThiBaHMeE U CBEPThIBAaHKWE NOAYMHEHHOTO y3/1a
ITukTOorpaMmel BcTraBka MuKTOrpaMm U3 MpeJiyIo’KeHHOTO CITMCKa
30ecw xce:

e YnajeHue nocjaegHen NUKTO-
rPaMMBI

VY nanenue nociegHel MUKTOTPaMMBbl B IAHHOM Y3J1e

o YIIaJIEHI/IE BCeX IIMKTOI'pPaMM

yIIEUIEHI/Ie BCeX IIMKTOI'PAMM B IdHHOM Y3JIe

JKCIIOPTHPOBATH BeTBb KaK
HOBYIO KapTy Alt+Shift+A

OKCIOPT IaHHOW BETBU B HOBYIO KapTy, T. €. TIepeHoC
B HOBOE OKHO, TJle C Heil MOXHO OTJleJIbHO paboTaTh
(B TyIaBHOM KapTe TOSBIISIETCS] CChLJIKA Ha 3TOT 3Jle-
MEHT aCCOIIMOTPaMMbl)

dopmart

Pabora c y3iiom

Turn y3na — oBaj, KpuBast

YBenmmuuTh WpUPT y371a

YMeHbIUTE IPUPT y371a

Kypcus

Kupnbii

LIBeT y3ia

BricBeTnuTh y3en

@DOHOBBIH IBET y3J1a

Y6paTh GOHOBBIN IIBET y3i1a

[IBeT obsaka (06s1aK0O CO3/1aeTCs B BCTaBKe)

[IBeT peOpa (mpsimasi, KpyBasi, 3a0CTpPeHHasl IpsiMas,
3a0CTpeHHasi KpyUBasi)

ToniuHa pebpa (kak y pOJIUTENILCKOTO Y371, TOHKOe
pebpo, 1, 2, 4, 8)

BcraBka

Ob6uako

N3obpaxenue u3 daiia (Alt+K)

Ccbuika (BeiOOp aiisia) — BcTaBka daitia yepe3
CCBUIKY

Ccplka (TeKCToBOe T10Jie)

Co3znath CBsA3b (BBIIEJIMB MUHUMYM JIBa Y3/1a) / MeX-
1y y371aMu

Ctuian

M3MeHeHHe CTHIISI TeKCTA B paMKax yajia

6. Eciin nmojiBecTy Kypcop K y3/1y — IIOSIBUTCSI 3HA4YOK Ha IIOBOPOTe y37a, U y3ell
MO>XHO IIepeHeCcTH B JIpyroe MecTo, IIOTSHYB B HY>KHOM HallpaBJIeHUH.

7. ®ain — 3KCIOpPTHUPOBaTh — Kak... (BbiOMpaem ¢opmat, B HamieM ciydae PDF),
CoXpaHUTb CO3[JAHHYIO aCCOLIMATUBHYIO KapTy CBsI3el.
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3.2.4. MenTanbHasg KapTa

1. 3aiitu Ha caut http://www.spiderscribe.net/ (mpefgBapuTe/ibHO 3aperiCTpHUpPOBaB-
IIKCB).

2. Co3aaTh HOBYIO MeHTaJIbHYIO KapTy — Create New Map.

3.3aath UM nanku — Map name.

4. lobaBUTH onMcaHue JJaHHOM Manky — Description.

5. KnukuyTh 110 MkoHKe «TekcT» U, ylepkuBasi KHOIIKOWM MBIIIHM, TepeTalyuTh Ha
nosie. BBeCTH TeKcT.

6. OTdopMaTHpOBaTh TEKCT 10 >KeJIaHWIO: CIIpaBa Ha 3KpaHe IMaHeyib GopMaTHUpOBa-
HUS TeKcTa. U3MeHUTh GOH OKHA, IPUPT, Kellb TeKCcTa (pa3Mep mpudTa).

7. lenkHyThb 1O 3HAKY «+» U CO3[aTh HOBYIO BETBb.

8. KimukuyTb 10 mkoHke «V3o0paxkeHue» U, yfep>KyBas KHOITKOM MBIIIH, TlepeTa-
IIUTh Ha ToJIe.

9. llenkHyTh Ha KHOIKY 3arpy3ku Upload image u 3arpy3uTh nzobpaxkenue. Ot-
dbopMaTUpoBaTh U300pakeHUe 10 >KeJlaHWIO: CIIpaBa Ha 3KpaHe MaHelb GOpPMaTUPOBAHUS
n300pakeHusl.

10. ITponenarh moxoxXxue I1arv C KAPTOM, KajieHAapeM, IokymMeHTom Word.

11. BHectu pgononHUTeNIbHbIe U3MEeHeHUsI B paboTy C MeHTaJIbHOM KapTOW: B Bepx-
Hel 4YacTu 3KpaHa HaxonauTcs IlaHenbhb MHCTPYMEHTOB: OTMeHa IOCJIeJHero JerCTBUS,
I[eHTPUPOBaHKe KapThl, U3BMeHeHre pa3Mepa, IledaTh, SKCIIOPTHPOBaHKEe KapThl, ylaJleHue
KapTHhl.

12. Tlocne okoH4YaHUs1 paboOThI C KApTOM HaKaTh Ha Share (1oenUTHCS) — B IpaBOM
BepxXHEeM yIJTy 3KpaHa.

Private — YactHble (110 yMOJT4aHUIO) — KapTa BUHA TOJIKO BJIAJIEJIbIY U TeM, C KeM
aBTOp TojleNwiics (yKa3aTb 3JIeKTPOHHBIE a/ipeca).

Public with the link — ObmenocTymnHas co CCbUIKOM — KapTa BUJIHA BCEM, KTO UMe-
eT cchUIKy. Bxon B akkayHT SpiderScribe.net He TpeGyercs.

Public on Internet— OnybmukoBanHass B MlHTepHeTe — KapTa BUJHA Y AOCTYIIHA
BCEM.

[Ipu BrIOOpe pexkuMa PrivateB jieBoM 1ojie BBECTU CITMCOK JIIOflei, KOTOPbIM pa3-
pellieH JI0CTyn K KapTe. Boiopars ¢popmar mocrymna: readers — Tobko yTeHue, editors —
penakTupoBaHve. Haxath KHOMKYy Save (coxpanuTb). CoxpaHuTh. [IpeiocTaBUTh JOCTYII
ogHOMY U3 ydacTHUKOB. Mym: BbiOpaTh pexkum Public on Internet, cxonvpoBats azpec
KapThl U COXPAHUTh B OTJIeJIbHOM JIoKyMeHTe. HaxkaTh kHOIIKy Save (coxpaHuTh). Haxartsb

B BepxHed 4yacTu 3KpaHa Ha Export Map (kcropThpoBarh KapTy) U BbIOpaThb dopMar
JPG.
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PA3JIEJI 4. METOIJUYECKHNE PEKOMEHJAITNU 110 OPTAHU3SAIINN
CAMOCTOSTEJIbHOM PABOTEI INDEPENDENT WORK GUIDE

PexoMeHaIuu Mo opraHu3anuy padoThI
C TeKCTaMH I UYTeHHs

YToOBl HayYUTHCSI MOHUMATh U TEPeBOJIUTh WHOSI3BIYHBIM TEKCT, HeoOXOIWMO B
MepBYI0 o4yepellb HAyYUTh CTY/IeHTa BBIJENSATh U MMOHUMAaTh COfiep>KaHrhe Ha yPOBHe mek-
cma, abzaua v npednodceHus, a Takxe quddepeHIIMpoBaTh 0CHOBHYIO U BTOPOCTEIIeHHYIO
MHQPOPMaIIHUIO.

OcHoBHble npu3Haku mekcma: 1) c6a3nHocmb; 2) memamuuHocmb (Bce MpeJjioxe-
HUS 0ObeIMHEeHbl KaKOM-JIMO0 OTHOM TeMOM); 3) uelbHOCmb (UCIOJIb30BaHKe CPeJICTB CBSI-
3U MeXTy NPeyIoKEeHUIMU).

Tema mekcma. TekcT TpeficTaBisieT COOOM CJIOXHOe CyXXJieHue, B KOTOPOM eCTh
TEeKCTOBBIM CyOBeKT (0 4eM TOBOPUTCS B TeKCTe?) U TeKCTOBBIM MpefuKaT (4TO TOBOPUTCS
B TEKCTe?).

TekCTOBBIM CyO'beKMOM SIBJISIeTCSl TeMa TeKCTa, KOTOpasi HaXOJIUT CJIOBeCHOe BhbIpa-
>KeHUe 4allle BCero B 3arojioBKe MJIM B CAMOM Hadajie TeKCTa.

TekcToBbIN npeduxkam TipeficTaBiisieT COOOW TPYIITy CY)K/IeHWM, pacKpbIBAIOIIUX
TeMY TeKCTa, T. e. CaM TeKCT.

I'naBnoe codeprcarue mekcma. I1oHATH cofepkaHue TeKCTa — 3HAYUT YSICHUTDH ero
TeMy U UJIEI0.

Tema mekcma — 3T0 TIpeMeT JaHHOTO OINKCAHUS, T. e. IPeIMeT, siBJleHue, COObITHe,
O KOTOPBIX UJIET peyb B TEKCTe.

Hoess mekcma — 3T0 T1aBHasi MbIC/Ib O IAHHOM IpeAMeTe, aBTOPCKOe OTHOIIIeHHe K
ONKUChIBAaEMOMY TipeiMeTy. Mjiest TekcTa — 3TO BBIBOJ], K KOTOPOMY JOJDKEeH MPUNTH YWTa-
IOIIWH TTOCJIe 03HAKOMJIEHUSI C COfIep>KaHreM TeKCTa.

Tema dacTo cooO1aeTcsi B 3ar0JI0OBKe MJIM B TIEPBOM IpefjiokeHruu TekcTa. [1oHITh
U7IeI0 MOXKHO JIMIIIb TI0CJIe TIPOYTeHUs! Bcero TekcTa. MHorja oHa He MMeeT CJIOBECHOTO
BbIPA)KEHHsI, TOT/Ia YUTAIONIHI JOJDKEeH CaM CJiefiaTh OllpefieieHHbIe BHIBOJIbI.

OcHoBHoe codepycaHue mexkcma. J1jis 5TOU 11eM BbIAESIIOTCS 3JIeMeHThI, B KOTO-
PBIX 3aKJIF0YeHAa OCHOBHAasi CMbICiioBas MHbopMalus Tekcta. OHU Ha3bIBAIOTCS «KJTIOYe-
BbIMU dparMeHTamMu» (CJIOBO, CJIOBOCOYETaHUWe, MpejiokeHHWe, TpyImia MNpejiokKeHUi).
Kaxxnpiii ab3all uMeeT KiltoueBoe IpeJjiokeHre — «ab3alHyro ¢pasy», eciid Uux o0beau-
HUTb, TO MOXKHO TIOJIyYUTh OCHOBHOE Cojiep>KaHue TeKCTa.

KittoueBoe mpepiokeHre MOXET HAaXOAMTHCS: a) B BepxHel 4acTu ab3ara (dedyk-
mubHast CTPyKTypa — U3JI0)KeHHWe MBICIM OT O0Iero K 4acTHOMY); 6) B HM)KHEHN 4acTH abd-
3ara (uHOykmu6Hasi CTPyKTypa — U3JIOXKeHHe MBICIM OT YaCTHOTO K 00IeMy); B) B BepX-
Hel U B HIDKHEW 4acTh (PaMOUHAs TIOTUYeCcKasi CTPyKTypa).

Jlpyrre nipeyioxkeHus! TeKCTa MPEeACTaBIISIOT COO0M CIOCOO JIOTUYeCKOTO pPa3BUTUS
MBICJTM B ab3arie.

dopmut nepedauu ungopmauuu. CyiiecTByioT ciefyroiye GopMbl Tiepeadu WH-
dopmanmu: coobuieHue, onucavue, noBecmbobarue u paccyxicdeHue. Tak, s[po camoro
MIPOCTOTO THIIA MHPOPMAIIUKU — COOOIIEHHUS — COCTABJISIIOT OTBETHI HA CJIeAYIOIre BOIpO-
CBI: KTO, YTO, KOI/Ia, I7ie, KaK, IoYeMy.

B Tekcrax mcuxomnoro-nefarorudyeckoro npodusis npeobiagaeT TUM WHGOPMAIIUK O
CUTYaIlMU WM TOJIOKEeHUH JieJl, a TakKe KOMOMHHUPOBAaHHBIM TUIT KHPOpManuu (coobire-
HUe, Tlepefiadya BbICKAa3bIBaHUS, UHGOPMAIUsS O COOBITUY WM daKTe, O CUTyalluu WIH T10-
JIO)KeHWH J1eJ1, paCCyXIeHue).
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OcHoBHbte Budbl mexcmo6 dst umeHus

1) yuebHblii;

2) xydootcecmBeHHblli (story — pacckas, play — nbeca, novel — pomaH);

3) HayuHblll u HayyHO-nonyaspH.lli (research work — nayuHwiii mpyd, theses — duc-
cepmauusi; monograph — moHozpagus; reference — cmamvs u3 cnpabouHoli AUMepamypbi;
article — scypHanbHas cmambsi; notes — coobueHue).

MeTtoaudeckrie peKoMeH Ay JIJisl CTY[IeHTOB

YreHue C MTOJIHBIM TOHUMAHUEM TIPOYUTAHHOTO

[lenb — MOJIHOCTBHIO TIOHSATH COMlepKaHHe TeKCTa, BHIJIEJIUTh IMIaBHYI0 HWHGOPMAIIUIO,
repefiaTh CojiepykaHue, OIeHUTD ero, CPAaBHUTD C yKe N3BeCTHLIM paHee.

Anroputm

1. Ilepen uTeHMEeM CIIPOTHO3UPYHTE 110 3aT0JIOBKY CO/lepXKaHHe TeKCTa.

2. YwuraliTe TEKCT C MOJIHBIM [MOHUMAHUEM, T. e. CTapalTech KaKk MOXHO TOYHee
MOHATh COfiep>KaHre M CMBICT yuTaeMoro. [Ipy 3Tom JorajiatbCs O 3HaYeHUM CJIOB BaM
IIOMOTYT:

3. ITpoBepbTe, HACKOJIBKO XOPOUIO BBl IOHSUIM COJep>KaHue M CMBICT TeKCTa.

J15151 3TOro HeoOXOIUMO:
— OTBETUTDb HA BOIIPOCHI K TEKCTY, O3BOJISIONIYE BhIIIUTD JIeTaJIH;
— CaMOCTOSITeJIbHO TTIOCTaBUTh BOITPOCHI K TEKCTY;
— COCTaBUTb Pa3BepHYTHIH IIJIaH ITPOYUTAHHOTO.
4, J1J1s1 TOATOTOBKM hepecka3a TeKcTa HeoOXOAMMO:
— HAWTH B TEKCTe Y BHITIMCATh OCHOBHBIE KJIOYeBbIe CJIOBA M BhIpaKeHUS;
— COCTaBUTb IIOCJIEI0BATeNIbHOCTh (PAaKTOB U COOBITHH;
— U3JI0XKUTD COfIep>KaHKe TeKCTa C OTIOPOM Ha KJTF0UeBble CJI0Ba U BhIpaXKeHUS.
5. 71 xapakmepucmuku KaKoro-amoo obbekTa TekcTa HeobXoauMo:
— OTpeNeJIUTh OOBbEKT XapaKTEePUCTUKY;
— BBIIIMCATD CJIOBA U BBIpaXKeHUs, OTHOCSIIHECS K OIpeiesisieMOMY OOBeKTY;
— OIIMCATb OOBeKT;
— BBICKA3aTb CBOe MHEHHe O HeM.
6. J171 moaroToBKU 6blckasblbaHust TIo TTpobiieMe TeKCTa CieqyerT:
— OIpeIeNTUTh UCXOTHbBIN Te3HUC;
— OIpeieJTUTh OCHOBHOM MaTepuall Jijisi apryMeHTHPOBaHUS;
— BBINIMCATD KJTFOUYEBbIe CJIOBA U CJIOBOCOYETaHUSI;
— apryMeHTUPOBaTh Te3HC;
— MPUBECTH TIPUMepHI.
7. Jst ob6cystcdenus npobnembl TEKCTA CIelyeT:
— BBIJIEJIUTD TIpeIMeT 00CYK]IeHuUs;
— BBIJIEJTUTH MHGOPMAIIHIO O TTPeIMeTe;
— BBIIIMCATD KJIFOYEBbIe CJIOBA M CJIOBOCOYETAHUS;
— BBIPA3UTh CBOE OTHOIIIEHHE K MPeMeTYy;
— apryMeHTUPOBaTh CBOIO TOUKY 3PEeHUS.
8. st pechepupoBaHus TekcTa HEOOXOAUMO:
— 3a(PUKCUPOBATh OCHOBHbBIE OTIOPHBIE ITYHKTHI;
— pacnpejieNiTh UHGOPMAITHIO 110 CTeITeHH BaXKHOCTH.
Q. st annomupo6aHus TekcTa ciiefyer:
— 3a(PUKCUPOBATh TEMY U ITIaBHYIO MbICJTb;
— BBIPA3UTh CBOE OTHOIIIEHUE.
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YreHue c IOHMMaHUEM OCHOBHOI'O COepPKaHMS

[esib — moryynTh 06111y1I0 MHPOPMAIIUIO O COAIeP>KaHUU TEeKCTa, BBIAEUTDb ITIaBHYIO
MBICJIb, BBICKA3aTh CBOe OTHOIIIEHHE K IPOYUTAHHOMY.

Anroputm

1. Ilepen yTeHreM CIIPOTHO3UPYUTE II0 3ar0OJIOBKY COZlep>KaHHe TeKCTa.

2. YuraiTe TeKCT C IIOHMMaHWeM OCHOBHOIO COZIep>KaHWS, TO eCTb: CKOHI|eHTPH-
pPyWTeCh Ha OCHOBHBIX paKTax TeKCTa, OITyCKasi BTOPOCTeIleHHYI0 NH(pOPMAIUIO;

3. CrapaiiTeCch 0XBaTUTb B3IVISIZIOM BCe Ipe/IJIoXKeHHe WU ero 4acTh;

4. CrapaiiTech 10rajlaTbCsl O 3HaUeHUHW HEe3HAKOMBIX CJIOB UJIM 00paTuTech K CJIOBa-
PIO;

5. CrapaiiTech forafgarbCsl O 3Ha4eHWM He3HAKOMBIX CJIOB WJIM 0OpaTUTeCh K CJI0Ba-
PIO;

6. Bo BpemMs 4TeHMs NOJYepPKUBAaKNTe WIA BBIITACHIBAUTE CJIOBOCOYETAHUS U Ipe-
JIOXKeHWs1, HeCyIlie OCHOBHYIO NMHGOPMAIUIO.

7. IIpoBepbTe, IOHSIIM JIX BBl OCHOBHBIE (PAKTHI TEKCTA, OIIpPe/leJIuTe ero OCHOBHYIO
MBICJIb. [1J1s1 3TOr0 Heob6XoaUMO:

— BBIOPATh 3ar0JI0BOK M3 MpeJjlaraeMbIX BADUAHTOB WX CHOPMYJIMPOBATh CAMOMY;

— pa3[eyuThb TEeKCT Ha CMBICJIOBBbIE OTPe3KH;

— OTBETUTDb HA BOIPOCHI, BbI/IEJISIONIEe OCHOBHYIO MH(OPMAIIUIO.

8. 1711 IOArOTOBKY BBICKA3bIBAHUS CJIE[IyeT:

— cHOpPMYIIMPOBATh INIABHYIO MBICIIb TEKCTa;

— CKa3aTh, 4TO Bbl Y3HAJIA HOBOTO;

— KpaTKO U3JI0KUTh OCHOBHbBIE UJIeU TeKCTa;

PexomMengaruu ajist Hanucanus pedeparoB, aHHOTAMH

Pedepar, cocraBiieHHBI 10 OJHOMY HCTOYHHKY, HA3bIBAETCS MOHO2PAPUUECKUM.
CrpykTypa pedepara crporo ycraHoBieHa. OH COCTOUT U3 IBYX 4acTel: 3a2010604HOl U
cobcmbBerHo pecpepamubHoti. B 3arosioBoYHOM 4acTH OTpakaeTcsl Ha3BaHWe MePBOMCTOY-
HUKa, damMujids aBTOopa M bubiorpadpuyeckre MaHHble (MeCTO WU3[aHUs, M3aTeNIbCTBO,
rOJl U3JaHMS).

TexkcT cobcTBeHHO pedepaTUBHOM YACTU CTPOMTCS HAa OCHOBe BbIIEJIEHHBIX TIPU
YTEeHWUU KJII0YEBBIX CJIOB U KJIH0YeBbIX GparMeHTOB, OOIBIITMHCTBO U3 KOTOPBIX MOTYT ObITh
TepMHUHAMM B JJAHHOH CIlelaIbHOU 00JIaCTH.

Pedepar, cocraBneHHbIN 110 HECKOJILKUM paboTaM Ha OJIHY TeMy, Ha3bIBaeTcs 00-
30DHbIM.

Pexomenpnyemsle ke Ajs o¢popmieHus pedepara Ha aHIVIMHCKOM SI3bIKe

The Paper is called = The title of the Paper is...— HazBanue pedepara...

The theme of the Paper is... — Tema pedepara...

It is spoken about... -['oBopurcs o...

It is said in brief that... — KpaTtko roBopurcs o...

Reader’s attention is drawn to...— BHrMaHue unTaTeseil NpyBJeKaer. ..

The text gives information about... — Tekct naet nadpopmanuio o...

The following facts are stressed in the article...— B crarbe nonguepkusatorcs cie-
OyIomye QakThl. ..

The content of the text includes...— Conepxkanue TekcTa oxBaTbIBaeT...

The text is devoted to the problem...— Tekct nocssien npobneme...
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The articles are taken from... — CtaTbu B3SIThI U3...

In the article it is analyzed... — B crarbe ananusupyercs...

The author characterises... — ABTOp xapakTepusyer...

The author emphasizes ... —~ABTOp noUepKkUBaeT, 4To...

The author suggests... — ABTOp npejjiaraer...

The author considers that... — ABrop cuuTaer, 4To...

The main (sufficient) part of the research work contains... — [1aBHas gacTb
WICCTIeIOBAHMSI COJIEPIXKHUT. ..

The text contains statistics about...— TekcT coep>XuT CTaTUCTUKY O...

In the introductory part the author touches upon...— Bo BcTynurenbHOM YacTu
aBTOp KacaeTcs...

At first it is depicted that... — Bo-niepBbix, u3obpaxaercs...

Secondly it is revealed that... — Bo-Bropsix, 06Hapy>XuBaeTcs, 4To...

First of all it is stressed that... — BHauase ygapenue genaercs Ha...

The author underlines that... — ABTop noguepkuBaet,uro...

In concluding paragraphs it is pointed out...— B 3akmtounTesibHbIX Naparpadax
yKa3bIBaeTcs Ha...

Summing up the information... — [TogBoas uror...

AnropurMm cocraBiienus pedepara

1. Odopmure 3arojl0BOYHYIO YaCTh: 3alMINIUTe Ha3BaHME MEPBOMCTOYHUKA, HaMU-
JIMIO ¥ MHUIMAJIBI aBTOPA (aBTOPOB) U brbnrorpadudeckre JaHHbBIE.

2. IlponymepyiiTe ab3alibl TEKCTa.

3. IIpocmoTpuTe TEKCT U OlpefiesiiTe ero IJaBHYI0 TeMY.

4. BnHuMaTeJIbHO YWTas TEKCT IO ab3anam, olpefesnuTe TeMy U MOATEeMbI KaXK[I0Io
ab3alia ¥ 3anuvimTe UX BMecTe C HoMepoM ab3alia B BUjie KJIFOUeBbIX CJIOB U BbIPA>KEHUH.

5. TakuM 006pa3oM Bbl COCTaBUTE JIOTUYECKUM I1JIaH TeKCTa.

6. OOmymaiiTe mociieoBaTeILHOCTD PACIIOIOXEeHUS ITYHKTOB I1JIaHa.

/. Bribepute u3 kaxaoro absara KitoueBble pparMeHThbl (OT/eJIbHbIe CJIOBA WU
CJIOBOCOYETaHMUSI), KOTOPble XapaKTepu3yloT BbljieJIeHHble BAMHM TeMbl U IOJTEeMBI, 3alld-
mmTe ux. Tak BBISBIISIIOTCS CMbBICJIOBBIE PSIJIbI.

8. Ha marepuasie cMBICIIOBBIX PSIJIOB COCTaBbTe TeKCT pedepara, UCIOJb3ys CBS-
3ylolye crenudruyecKre BbIpaXKeHuUs U SI3bIKOBbIe KIIUIIIE.

9. IlpouuTaiiTe cocTaBiieHHbIN TEKCT pedepara U OTpefaKTUPYUTe ero.

10. YkaxwuTe cBorO haMUIMIO U MHUITHAJIBI, GAKYIIBTET, KypC, HOMep TPYIIIbI U JaTy.

Kiumre nis oocy:xnenus pedepara

To my mind the Paper is... — [Io moemy MHeHuU10, pedepar...

From my point of view... — C mMoeii Touku 3peHus. ..

It seems to me that... — Mue kaxxercs, 4ToO...

I would like to express my own opinion on the problem... — Xorenocs 6b1
BBICKA3aTh CBOe MHeHHe 110 IpobiieMe. ..

I would like to clarify... — 5 xoTesn 6bI KOe-4TO NPOSICHUTD ...

I would like to tell something else... — I xoTen 651 cka3arh cienyoiiee...

I would like to add... — 4 xoresn 661 1OOABUTD. ..

An example of this would be... — IIpumepom atoro Gyzer...

For example... — Hanpumep...

The point is that... — Cmbici B ToMm, 4TO...

ObcycoeHue

I disagree with the position of the author. — ¢ He cormacen c no3unuei aBropa.
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I do not share the author’s point of view. — 4 He pa3nensito TOUKy 3peHus aBTOpa.

I have just the opposite idea. — Y MeHs IpOTHBOIIOI0)KHOE MHEHUE.

I can’t agree with the author’s opinion. — { He Mory pa3nenuTs MHEHHE aBTOpa.

Coanacue

I do share the author’s opinion that... — 4 pa3gesnsio MHeHre aBTOpa B TOM, 4TO...

I agree with your point of view that... — 51 cornacen c Bareit Toukol 3peHwus,
9TO...

You are defenitely right that... — HecomHenHo, BbI ipaBbl, 4ToO...

I find this Paper interesting/ important. — $ Haxoxy maHHBIM pedepar
VMHTEepeCHbBIM / BaXKHBIM.

There is no doubt that... — Her comuenuii B ToM, 4TO...

It goes without saying... — be3 comuenuy, ...

ComueHue

I am not quite sure that... — 5 He BrosHe yBepeH, B TOM YTO...

It eems to me doubtless because... — 3To KakeTcsi MHE COMHMTEJIbHBIM, IIOTOMY
qTO0...

I agree to the point but...— 4 comacen ¢ 3Tum, Ho...

I suppose you are right but... — [Ipeanosnarato, 4To BbI PaBkI, HO...

I would like to mention that... — Xoresyioch 661 yIIOMSIHYTb, YTO...

TpeboBanue, npocvbda

I would like to ask a question... — 5 xoren ObI 3a71aTh BOIIPOC...

Could you tell me more about... — He mormu 651 BbI paccka3sars O...

Do you know anything else about... — 3HaeTe 1 BbI eliie 4TO-HUOYIB O...

Can you confirm the fact? — Bel MmoxxeTre nonTBepauTsb. .. ?

I would like to ask you to tell your opinion about... — 4 xoTen 661 Bac MONIPOCUTH
BBICKA3aTh CBOe MHEHUE O...

AHHOTHpOBaHHe TeKCTa

AHHOTanMs — KOPOTKasl CITpaBKa O MeYaTHOM TPOW3BEJIeHUH, U3/araromas coyep-
»KaHWe B BUJIe TIepevyHsl er0 OCHOBHBIX BOITPOCOB. AHHOTAIIUSI JIaeT MpejiCTaBlIeHUe TOIbKO
O XapakTepe OopyruHaia (KHUra, CTaThsl U T. /1.), O €ro CTPOeHUH (liepedeHb BOIIPOCOB), O
ero HazHaueHWH (Ha KOO OpMIMHAJ PAaCCYMTaH), a TakXke 00 o6beMe opurvHaia (Kommde-
CTBO CTpaHUIT). AHHOTAIIUX THUIITYTCS KaK Ha SI3bIKe OPUTHHAJA, TaK U Ha POTHOM SI3bIKe.
[Ipu cocrapiieHWHd aHHOTAIIMM WCIONb3YIOTCS SI3bIKOBBIe Kiviiie. OObeM aHHOTAIlMU CO-
crasisieT 0,5 CTpaHUIIBI.

CTpykTypa aHHOTaIuu crabwibHa. OHa COCTOUT M3 3aroJIOBOYHOM YacTH (Ha3BaHHe
opuruHaia, GbaMuivs aBTOpa, U3MaTeIbCTBO, MECTO U JiaTa W3JlaHus U Jip.). Hanucanue
CcOOCTBEHHO aHHOTAITMK HAaYMHAETCs C YTeHUsl TeKCTa U HyMmepaliuu ab3alieB, onpeiesiser-
Csl BeIyImasl TeMa TeKCTa, TeMbl U MOATEeMbl Ka)kIoro ab3aria, COCTaBJIeHWe JIOTHYeCKOTro
IJIaHa TeKCTa B BUIE TIePeYHs TeM U TOATEeM TeKCTa.

Kunie, vcnonb3yeMblie IIPU COCTaBIeHUU aHHOTAIWH:

a) KJuwe, HaYuUHarouiue aHHomauuto u 66odsuiue 6 anabHyro memy:

The article (text) is called...

The title of the article (text) is...

The article (text)is published in...

The article is printed in...

The article consists of...

The article is devoted to...
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The text touches upon the probleme...

In the introductory part the author points out...

6)  Kauwe, ofpopmastouiue 0CHOBHYIO MblCab npousBedeHust:

The author raises the problem of...

The main part of the text informs about...

The article contains statistics about...

c) Kauwe, ogpopmastouiue 6b1600bl aBmopa opuuHana:

In the concluding paragraphs it is pointed out...

Summing up the information it is important to say that...

Generalizing the information, it is necessary to say that...

B KoHIle aHHOTAIlMM YKa3bIBalOT (PaMUIIMIO, WHUIIUAJIBI COCTaBUTEJIs, (aKyJIbTeT,
KypC, TPYIIITy, IaTy COCTaBJIeHUSI.

Hanpumep:

Summary

The article is called ‘English for Specific Purposes in Russia: a Historical Perspec-
tive’. The article is published in Journal ‘ESP Russia’ in January, 1996. Volume 1. It is
written by Tamara Nazarova, Professor of Moscow State University. The article is devoted
to historical development of an approach of language teaching which is directed by specif-
ic and apparent reasons for learning.

The author raises two problems for identification. The 1st is: What is the meaning of
the word ESP? And the 2nd: How to use it?

In the concluding paragraphs it is pointed out that ESP methodology has been con-
sistently applied to intellectual communication at large. Summing up the information it is
important to say that as it is shown, terminologies of usage differ in various sciences, but
the category of reproduction allows the learner to acquire proficiency in the use of neutral
‘prefabricated units’.

PexoMeHmamuu jis pa3padoTKH MPOEKTOB

IIpoexTHOE 06OyueHHe TpefCcTaBisieT COOOM TEXHOJIOTHI0 aKTMBHOM MO3HABATeJIb-
HOM J1esiTeJTbHOCTU CTYJIeHTOB, B OCHOBE KOTOPOH JIeXXUT pa3paboTka B XOJle CaMOCTOSI-
TeJIbHOW (TPYNIIOBOM WM UHAWBUJyaJIbHOM) WCCIIeN0BaTeIbCKOU JesTeJIbHOCTU pa3iihy-
HBIX TUIIOB IPOEKTOB — IIepCIeKTUBHBIX 3a/laHWM, HaIlpaBJIeHHbIX Ha pellleHue 3a/1a4
MIPaKTUKHU.

Y4acTHUKM TPOEKTHOM AesTeJIbHOCTH JIOJDKHBI OTBETUThH Ha BOIIPOCHI:

1. Yto sBsieTcs 11eibi0 IPOEKTHOM JIeITeJIbHOCTH ?

2. B 4em akTyanbHOCTb (OPUTUHAIBHOCTD, IIEHHOCTh) Uler IpoeKTa’?

3. Ha pelieHue kakvx 3a7jad IPakTHUKUA OH OyzieT HarpaBjieH?

4. KakoB Oyzet pe3ynbTat (ITPOAYKT)?

5. I'me oH MoxeT ObITh IPUMeHeH?

6. Kak oH MOXXeT U3MEeHUTh CUTYaIuio?

Tunst npoekmo6 6 Gyse:

— uccnedoBamenbCkue TIPOEKThI, TTOJYUHEHHbIe JIOTHKe UCCIeIOBaHUs U UMeIoIre
CTPYKTYPY, IPUOIM>KeHHYIO WJIU TIOJIHOCTBIO COBIA/IAIOIIYI0 C HAYYHBIM UCCIIeJIOBAaHKEM;

— UH(POPMAUUOHHbIE TIPOEKTHI (MOIYJIb MUCCJIeI0BATeNIbCKOr0), HallpaBJieHHble Ha
MIOMCK, 3HAKOMCTBO U TpeficTaBJieHre MHPOPMAIIH;
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— npakmukoopueHmMupoBaHHble TIPOEKThI, UMerolre MpodeCcCUOHAIbHYI0 HalpaB-
JIEHHOCTb, pPe3yJbTaT KOTOPhIX OPMEeHTHMPOBAH Ha COIlMajlbHble MHTEpechl CaMUX CTYJeH-

TOB.

[Tpotiecc paboThl HaJl TPOEKTOM MHOTOCTyIleH4YaThld. B Tabmuile mpencraBiieHbl
3Talbl U CojiepXkaHre MMPOeKTHOU JIesITeIbHOCTH.

JTanbl padoThI
HaJI IPOEeKTOM

Conepxxanue padboThI

HEHTEJIBHOCTB CTYICHTOB

ITo02omo6ka

OrpeniesieHre peajibHOM CHUTYa-
IIMH, ee OCMBICITIeHHe, POXK]IeHHe
3afau (MMpo0bseMbl) U3 OMCAHUS
CUTYaIlUH, TOCTAHOBKA BOITPOCOB

AHaNMM3UPYIOT CUTYyAITHIO, BBISB-
JIIIOT TIpo0JIeMy, pacCMaTpHUBalOT
aKTyaJIbHOCTh ee peltlieHust

IIpoano3upoBaHue u

HpOI‘HOB N3MeHeHHusa CUTydlluu,

O6cyxmatot. [Iporuo3upytor.

npoekToM. PelteHre nmpomexy-
TOYHBIX 33J1a4. [lomydenue 3ara-
HUPOBAHHBIX Pe3yJIbTaTOB

uenenona2aHue MTOCTAaHOBKA JIMYHOCTHBIX U KOJI- | OTpenenstoT neju
JIEKTUBHBIX I1eJIey, X 0CO3HAaHUe

Inanupo6aHue OrnpenesieHre HCTOYHUKOB, Crio- | Pa3pabartbiBaloT IIaH eHCTBUH.
coboB cbopa u aHanu3a uHdpop- | OnpenessioT U pacipeesisioT
Manuu, GpopM TpeCcTaBiieHus pe- |3aaaud. BeipabaThiBatoT
3yJIBTaTOB. YCTaHOBJIEHHE KpUTe- |KPUTEepUU OlleHKH Pe3yJIbTaTOB
pHeB OIeHKH ITpoIiecca U pe3yiib-
TaToB. Pacnpenenenuve 3ama4u
MEeX/]Ty YWIeHaMH I'PYIIII

Peanuzauus C6op nndopmariyu. Pabora Hayi | BBITIOIHSAIOT CBOIO YacCTh MPOEK-

Ta. [IpomexxyTouHoe obcyxe-
HUe XOJIa pean3alyy IMpoeKTa

OdgopmneHrue u
npedcmabnerue

@DopMbI MpeicTaBlIeHUs] YCTHOTO U
MACbMEHHOI'0 OTYeTa.
OnmnoHupoBaHue

OTuuTBIBAIOTCS, 0OCY>K/IAIOT,
MIPeCTaBIISIOT Pe3yJIbTaThl JJIs
BHeJIpDeHHsI B ITPAKTUKY

MoHumopunz u
pedrexcus

HHuTepripeTanys u aHanu3 mpo-
1lecca ¥ pesysibraTta. BHemHss
orleHka. Pediekcusi cTyneHTOB 10
ITIOBOJTY aBTOPCTBA B ITPOEKTe.
PopMyIMpOBaHKe BLIBOJIOB.
HoBoe nenemnonaranue

AHaNMU3WpPYIOT, UHTEpIIPeTUPY-
IOT, OLIEHUBAIOT B XOJle KOJIJIeK-
THUBHOI'O 00CY>XJIeHHS U CaMO-
OLIeHOK

ITIapaMeTphI BHEIIIHeH OIIeHKH MPOEKTa:
— 3HAYMMOCTb U aKTyaJIbHOCTb MTPOOJIEMBbI;
— KOPPEeKTHOCThb UCI0JIb3yeMbIX METO[0B UCCIIeJIOBAHUS U 0OpabOTKU MOJTyYeHHBIX

pe3yJibTaTOB;

— aKTUBHOCTb KaK[OI'0 WieHa IIPOEKTHOM I'PYIIIbl B COOTBETCTBUMU C €ro UHAUBU-
IyaJIbHBIMU BO3MOXKHOCTSIMY;

— XapakTep IPUHUMaeMbIX pellleHu, 00111eH s, B3aUMOIIOMOIIIH;

— DIybWHA MPOHMKHOBEHUS B IPO0JieMy, pyBJiedyeHre 3HaHUHM U3 IPYTUX 0bJacTel;

— 3CTeTHKa OPOPMIIEHHUSI Pe3yJIbTaTOB POEeKTa;

— yMeHVe apryMeHTHMPOBaTh, JOKa3bIBaTh, JleJIaTh BBIBOJbI M 3aKJIFOYEHHS], OTBeYaThb

Hda BOIIPOCHI.
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OO01ue npakTHYeCKHe peKoMeHIaluu
ISl N3yJaK0IIUX HHOCTPAHHBIH S3BIK

Briagenue MHOCTpaHHBIM $I3BIKOM Ha COBPEMEHHOM 3Talle pa3BUTHUsS 00IecTBa Wr-
paeT BaXXHYIO poJib B GOPMHUPOBAaHMH JIMYHOCTH YeJIoBeKa, CBUJIeTeJIbCTBYeT O ero BbICO-
KOM 00pa30BaTeJIbHOM U KYyJIBTYPHOM YpOBHe. M3ydyeHue MHOCTPaHHOIO $3bIKa, C OJHOU
CTOPOHBI, 3aHATHe IOBOJIbHO YBJIeKaTelbHOe, a C JIpyroil — odeHb Herpoctoe. [Tomumo
MHTepeca U )keJlaHWs OHO TpeOyeT OOJIbIINX YCWIWWA U TepleHus, 3HaYUTeIbHbIX BPeMeH-
HBIX 3aTparT, IOCTOSIHHOW CUCTeMaTU4eCcKOU paboTHI.

JlJ1s1 opraHu3anuu yCIIelllHOM CaMOCTOSITelIbHOU paboThI 110 OBJIAJIEHUIO WHOCTpaH-
HBIM $I3BbIKOM IIpeJijlaraeM BaM HeCKOJIBKO IIPAKTUYeCKUX COBETOB:

1. PerynspHo 3aHuManTech A3bIKOM. He nomyckaiite IIMTeNIbHBIX IIepepbIBOB, TaK
Kak Iporiecc 3a0bIBaHUS NHOS3BIYHOU MH(OPMAIUK IIPOUCXOAUT OBICTpee, 4eM B POAHOM
SI3BIKE.

2. CocrasisiiiTe COOCTBEHHBIH IIJIaH PabOThI HAJl SI3bIKOM Ha JieHb, Heflellto, MecsIl U
CTapalTech ero BBIIIOJIHATD.

3. duxcupyiTe CBOU NOCTWIXKEHHS B M3y4YeHUM WHOCTPAHHOIO s3blka. [lomuwMTe,
A3bIK — OecIipeiMeTeH M 0e3rpaHU4eH, U KaXKJoe YCBOEHHOe CJIOBO WJIU SIBJIeHHE SI3bIKa
oboramniaer Baly 3HaHUSL.

4. CrapanTecs clieslaTb CBOM 3aHSATHS pa3HOOOPA3HbIMU U MHTEPeCHBIMH, UCIIONIb3YS
pasiiMyHble BUBI JeSTeIbHOCTU: paboTy Haj IPOU3HOIIEHWeM, BBIIOJIHEHVe IpaMMaTH-
YeCKUX YIpaKHeHWH, [epeBOJl, YTeHWe BCIyX, IPOCIYILIMBaHKe ayJuOKacceT, IIPOCMOTP
TeJlerlporpaMM, BHUJleOKacceT WIN IUCKOB C IIOBTOPEHMEeM U MMHUTallel JUKTOpa, COCTaB-
JleHre HeDOJbIINX CUTYallud U pacCKas3oB, UCIIOJIHeHWe IeCeH Ha MHOCTPAaHHOM SI3bIKe U
JIp.

5. Crapaiitech 0oJibllle yYUTh HaU3yCTh CTUXOB, IIeCeH, CYUTAJIOK, IOTOBOPOK, JIha-
JIOTOB, BBIP@KEHUIN PeYeBOI0 3THKeTa, (pparMeHTOB TeKCTOB. Bce 3TO TpeHupyer Balry
I1aMsATh, pPacIIvpsieT Ballld 3HAHWSI THOCTPAHHOT'O SI3bIKA.

6. Bynpre HacCTOMYMBBEI U TeplHeMBbl B U3y4eHUM SI3bIKA. 371eChb, Kak HUITe, HeH-
CTByeT IIPUHIIMI I1lepexo/ia KOJIMYeCTBeHHbIX U3MEeHeHUN B KadeCTBeHHbIe. bynbTe akTHB-
HbI, y4aCTByHTe BO BCeX MepOIpUATHSIX Ha WHOCTPAHHOM $3blKe, HaCTpauBauTeCh Ha
ycIiex u 100MBalTeCh ero.
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