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TABLE 2.4
Field Machinery Power Roquirements
Activily Draft, lbs. /it HP-hrs. facre
Til
Plows, moldboard or disk (7" depth)
Ll.ghl Soiuls 220-430 4.7-0.5
Medium soils I60-650 7.89-14
Heavy Soils S8R0 - 1140 12-25
Vertical disk plow (3-5" devp) 180 - 400 4.0-8.8
Lister, hard ground (38" spacing) 400 - 1000, unit 2.6-0.8
Subsoiler (0" spacing, 16" deep)
Light soils 110:0- 18060 Sunit 3.8-6.5
Medium soils 1600-2500 M unit 5.5-8.5
Land plane 300 - 800 6.6-17
Chisel Plow (7-9" deep) 2040 - S 4.4-20
Field cultivator (3-5" decp) 60 - 300 1.3-6.5
Disk harrow
Single 50 - 100 1.1-2.2
Light tandem 100 - 180 2.2-4.0
Heavy tandem 90 - 150P% of wt. 4.0-7.0
Spike-tooth harrow 20-60 4-1.3
Spring-tooth harrow T0-300 1.7-6.6
Rod weeder 35-120 B8-2.6
Land roller or packer 18-60 A=1.3
Rotary tiller (3-4" forward slice)”® 5-10 PTOHP/ M. 14-28
Seeding:
Row planter (38™) 1040 - 180/ row 6-1.3
with attachments 250- 400/ row 1.7-2.8
Grain drill 30 - 100 6-2.1
Chemical Application:
KH, applicator® 350-500 2.4-3.5
Sprayer (10 - 32" -3 PTOHP J01-.02
Broadcast distributor® 1-3 PTOHP Iy O,
Fivld distributor 20-80 5-1.7
Cultivation:
Row cultivators
Shallow 40-80 B-1.8
Deep (37 G0-120 1.3-2.8
Rotary hoo 30-60 7-1.3
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Power, PTOHP/IL. HP-hra. facre
Grain Harvesting:
Windrower (swather)! 1.5-2 2. 4-3.3
Combine !
Small-grain 1.5-4.5 3.9-7.0
Corn 10-15 4.7-8.5
Corn pleker ! 2.5 2.4-4.8
Forage Harvesting
Cutier bar mower ' 4=.5 G-.B
Hay conditioner only ' 1.5-2.5 2.5-4.0
Rotary mowers !
Grass, legumes i-8 =13
Cornstalks 2-7 3.5-11
Bide-delivery rake' 2-.25 3-8
HP-hras. ton
Baler ' 1.5-2.5
Hay cubser! 15-20
Forage harvester '
Flail 1.1-2.5
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Crop Handling and Processing G Factor
Operations HP-hrs./ton
L oading manure 0.2
Shelling corn 1.2
Grinding
Ear corn 5.5
Shelled corn 8
Oats 17
Blowing silage 15
Crop drying 2.8
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Farm analysis

100 acres of corn yielding 10,000 bushels- hallf to be ground,
$1/bu.

40 acres of oats yielding 1200 bushels — to be combined |,
$0.50/bu

40 acres of alfalfayielding 100 tons- all to be baled , $20/ton
40 acres of oats straw yielding 40 tons, all to be baled , $8/ton
200 tons of manure hauled

5tons of fertilizer applied

8
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Impiement and Oprerations Data

lplement ¥l
hloldboard plow i4
Disk harrow i3
Spike - tooth harrow 12
Fow planter 16
Giradn drill 11
Row cullivator 14
Mower 1]
Hay condilioner 18
Hay rake 13
Baler 14
8P combine base &
Corn head s

Cutter bar head HL

‘FI

1660
15

10

142

10

300 i,

Je
32

5
T and .6
i
A2
oL
i}
B0
B0

22
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ASsume:

t valuefor power = $120/Hp

L=$2/hr

D= Y mile

FC% for tractor = 17%

The saf propelled++ combine is to be used for the corn and
oats harvest. This combine has no bearings on the optimum
size of tractor but is included to present the selection of a
complete system of machines. Equations involving a
summation sign lend themselves well to tabular solutions. The

sums of field transport and farmstead or processing work are
shown down
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Sum of Field Work
Enlerprise Corn Cais Hay Syum
, - ‘ b s . AE EYVA
A EYVA/XUh EYVA'XUR A EYVA/XURh ¥ =—— .
" S T A T
Plowing 100 W}?‘l_:ﬂﬂ 48
Disking
\% 0001x 1 DEx60 D00 Lx 1 5x 40
— 0 == ix.axd n
3 002x100x 100 D02x 1 5x 40
Tilled groumd 200 g “atf 261
, . 002x100x100 002x15x40
Sreing T oA -
002x100%100 .
Planting 100 i Bx 10 Fis
0021 5x40
Drilling G 12
.l:l'l.ﬂ:lllDﬂ:].DU
Culbivating 200 X 71
[ xBx40
Mowing . .
\ . 010x50x120
Mowing with conditioner 120 2% Fxix) 90
. 001 xBx40 010x30x 120
. oxd 20 Tomxens "
[0 1 xBx40 L1 0x50x 120
Baling e 120 Tanexend .
Bum = 928

BJ}M\:\JLAL;—:\.Q\J)X\:\,}E—@J)NY\ e:d,_“d\

;-

32 g [



Sum of Transport Work:

D W r SDW /T
Corn 1/4 350 B 73.0
Oats 1/4 24 | 4.3
Hay 1/4 100 J 17.8
Fertilizer 1/4 5 B 1.0
Manure 14 200 asd 50.0
Straw 1/4 40 o 7.1
Sum 153.2
Sum of Farmstead Work:
G W r GW/r
Grind corn 8 140 B85 1179
Load manure 2 200 50 80
Sum ﬁh_é_
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Deter mine the amount of power which is optimum, Equation
15.5, using the summations obtained in the tabular solution

2
hp? =928+ ——(153.2+125
P 20.4( 9
hp = 32.65

|f aload factor of about 0.95 Isused , the tractor needed would
have about 34 maximum PTOHP. The purchase price would be

34 x 120 =$4080

The fixed costs for an estimated 500 hrs. of use per year would
be

0.17x4080
500

=$1.40/ hr

The individual implements may be selected by using the $1.4
value as T In the optimum width equation . The range In
W|dths for a minor dlfference In cost of $5 (d) Is obtained by
210 ILy of
the tractor to puII therﬁr‘mhm*Si%*éff Hﬂﬁ%hfféﬂf?ﬁ Eifi ) e




The individual implements may be selected by using the $1.4
value as T In the optimum width equation . The range In
widths for a minor difference in cost of $5 (d) is obtained by
applying (W1,2) equation . We then can check the capability of
the tractor to pull the optimum size of implements . The
optimum size s, ranges , those sizes actually chosen, and the
hours of annual use are shown in the table below.

Optimum Size ol Tractor:
Implement - Range Bize Belocted Hours Required
Plow 4.6 3.0 - 5.4 4= 14 55
Disk 14.5 12.3 - 17.1 . 100
Harros 16.3 197 - 35.1 § - 3" sections 10
Planter 8.8 T.1 - 10.9 4- " 18
Drill 4.9 3.7 -85 6* 18
Cultivator 13.7 11.7 = 16.1 4= 30" 44
Mower (alone) 10.7 B9 - 12.8 T 12
Conditioneé F, wilh moweér i | 65 -9.1 7 AL
Rake 19.3 BS5-125 7 47
Baler - 4.9 - 8.2 [= T L]
L=
404
"Limited to tractor capabality
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ay Jualaall Gt aldes ¢l B dlgid Al G ABlall Clua g XS
HP.hr /Ton . <laa g il g p© 5 Jraadl) g ol jall Jia Slasl)

0.0 O ) B8 g 3 gal) JAEAles ga i Al A Jariuy M) JAY) slaY) g -
e ) Ablwal Jgiia (gl JS0 Ay plhaa ¢ 95 2 A8l (e Aol | (e

gaadl aaatl aadiiiad) N Jilae 09Sy Liall 5 a8l Lasdl aadioall i) -
oda B el \A g el Aailly 4 glad) ARIKEY JAIES Jaxd Gua WO JiAY)
Aadl) ol dqiiall diaal¥) dae o) ApaS 0S8 5 Sl Glaad) s Al
Alall oda B 4 ghudd) ABIKH) g 4iCan 441 JB] LAY 4y gllaall

Ac=Fc% P+ hoursused (RMP + L+O+F+ KAVY )
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YEARLY COSTS
40 - : - .
- = =- ACCUMULATED

\ | cosTs

TOTAL COST PER YEAR IN % OF PURCHASE PRICE

END OF YEAR

Fig. 4.6. Time of replacement, where yearly costs equal

accumulated cosis, @ Il
—_ L4
[ " h
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PER ACRE

ACCUMULATED COST

‘ ‘— REPAIRS CONSTANT WITH USE

| | i I

200 400 &00 BOO 1000 200 1400 1600
TOTAL LIFE , ACRES

Fiag. 4.7, Etfect ol repair costa on sccumslaleg costs
g
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A 4 dional) 4Gl ) pals 433 o aaiad cul ) 8N oda e 4l aslallyg
leta) oy Al 41V g saall

AR (e Aad B N Jgaash Bish o8 ok JDaY) g il 5okl sl
LAY 0dgn o yall Allual) Jana £ g8 Ao duidne ddiay Gl adling g ¢ 3aa

Alal) 098 Lasie (Alua + &Dla) ) AY 4 jad) 44kl aaas 400l 48Mal)
Juaxin) ga dpuliia
Total costs = Fc + Rcx
Where:
Fc = Fixed costs
C =repair costs/ unit
X = number of unitsof machine use
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1AL A Aluall Jara Lgad 3135 AN cY Leha g (Say 5 AT ABNe
St o LaS Ll Sy YY) 0dgd A Jad) AGICY) Alala
Total..costs= FC+ RCX + R,CX?

O Eua
Cilaall) g Aala¥) Jia Jleria) aa dpuliial) Alal) 48 e e = R1C
L e g

CJlaria) g A2 3 Al Alual) 4818 e e = R2C
¢ A dalaally Lgal At oSay oladll 4813

Cost/ Feddan = FYC + RC + R,CX
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MODEL Z£7

SERIAL NO.

.
L PURCHASE PRICE 222
s  YEAR BEGINS —27% -

DATE PURCHASED.A: " °  AGE WHEN PURCHASED
[ 2 3 4 5 6 7 a8 b 10
YEAR 268 (959 1260 1941 I9¢F 194F 1904 19CE ocC  _IBET
REMAINING VALUE 2560 1280 u3c _\ccé B80 780 <80 &O0F  gic _ass
e e — - m — — - — - - - ——— = = - -=
{0} Depreciation izIo o z e a8 o L 15 i (=1 &
BIsSTI £2o0 E@ 4D oo B@ ]
Mnlﬂf T 1= = oo | 85 iach. &8
(d) Trocior Fﬂ'ﬂip L "*‘JIF.TE e J_,.,;_ﬂ.-!_ﬂ ki
MFesl g O & 3L S T Sk, X —
it Lobor F1 =7 Lk ST - o WL
{g) TOTAL iTBE S8F &7 can 881 sof
USE
(W) Acres or Hours == s iZH  ind 28 oo
COsST
(1] Yeor ﬁbﬂf"wﬁa'lﬂ{ i AL aRmT 48 = ol e
i} Accumuloted Gos [THAL I3 BOIE =mean 4580  Soug
ittt ----
(k) Accumuloted Acres _OC fes BIS 460 78 ] -
or Hra (hy+hy+ - =)
(1) Acoumasated Aweroge = 8a S3 @&l THE 745
or acreslly)

Fig 48 Sampee fa:m machinery cosl record
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Remaining Values of Machines Expressed as
Percentages of Purchase Price for Each Year of Life
(10-yr. life and 10% salvage value assumed

TABLE 4.3

or depreciation methods)

 Method

Straight-line

Sinking-fund®

Double-declin-

ing-balance

Sum-=of-the-

yvears-digits

Actual trade-in

values

Implements
Tractors

*Sinking fund computed on 6% interest compounded
annually.

End of Year
0 1 2 8 4 5 6 7 8 9
100 91 82 73 64 55 46 37 28
100 93 86 78 70 61 52 42 32

il

100 80 64 51 41 33 28 21 17

100 84 69 56 44 35 26 20 15

100 55 48
100 64 58

42 37 32 28
a3 48 43 39

24 21 18 16
45 32 29 26
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Vn=68-4.2n for tractors
Vn=60-4.6n for implements
+ Adll) Adaleally oagaal oSy AccD (S0l DAY
AccD=(100-Vn)P
Y o)l el (P en) ) aladl A a8) 8 SMaY) & Acc.D of dua
 Adiall
L dsgaa 098 PaY) e dluall 180 ¢l A5l Alual) Y axa
-1 LaS Ll (S AdICH) o\ mgsuéq_xﬁugd\ Jdna (68 Al Cilanall
__( )n2h2
2 10,000Acc.hrs Eua

»

(n) el.ﬂ\un‘\.g.d\ﬂ\ luall Wl 4= RccR
( AcC.hrs) 8aaaa duas) 5 Jue cilelu die Ailuall Jra dad A =y
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ACCUMULATED HOURS OF USE, THOUSANDS

Fig. 4.3 Repair raies for tractors
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