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TRACTOR COSTS AND RATZIS OF PERFORIAICE*

Source -of Data

Costs and nerformance data covering 32 tractors onerated on 2L farms in 1940
have been submitted to the linunesota Agricultural Experiment Station. The distri-
bution of these tractors by make and model iIs as follows: iicCormick Deering F-12,
4; iicCormick Deering F-14, 1; McCormick Deering F-20, 2; iicCormick Deering F-30, 1;
McCormiclt Deerinz 15-30, 1; ilicCormick Deering H, 33 kcCormick Deering ii, 3; John
Deere A, 3; John Deere B, 2; John Deere GP, 2; Allis Chalmers B, 3; Allis Chalmers
W-C, 3; Allis Chalmers U, 1; Case CC, 1;, Case L, 15 Oliver 70, 1; six of these
tractors were of standard type and twenty—-six of the all-purpose type. Twenty-—
five vere equipped with rubber tires. The average aze of the tractors was L5
years, Four had been used less than one year, two one year, five two years, twelve
three or four years, elght five to ten years, and twvo. over ten years., The average
estinmate of the operators as to the total 1ife of thelr tractor was eleven years
and of the rubber tires, 8 years.

The drawvbar horsepower of these tractors as indicated by the University of
ilebraska tests varied from 9.28 to 28.34. In order to make corparison within com-
narable size growps and between groups, all tractors were divided in 4 groups based
on the official rebraska ratings. The drawbar horsepower ratings of each group
was as follows: Group I, 5.50 to 11.99; Group II, 11.00 to 15.49; Group III, 18.50
to 21.99; and Group IV, 25.00 to 31.Ug, The average drawbar horsepower ratiags of
these groups were: Group I, 9.9; Group II, 15.6; Group III, 19.5; and Group IV,
35.8. The average size of the farms was 272 acres and the rmnge was from 4o to 535
acress Blight farms were under 200 acres in size, 9 were from 200 to 320 acres, and
T were over, 320 acres., The average slze of the 7, farms on vhich 2 tractors were
used ras 365 acres. On three farms no horses worc maintained. On the other 21
farms the average number of work horses was h.5 per farm and of colts, .8.

Cost of Tractor Operation

The averase cost per hour of operating the tractors in each size group is
shorn in table L. Puel and lubricants are charged at the purchase price. HMan
labor spent 1In servicing and repairing is charged at 25 ceats per hour. Annual
depreciatio: is computed by dividing the purchase price of the tractor by the
farmer's estimate of the number of vears it will last. Interest is charged at 6
per cent of the average value of the tractor in 19MO.

The fuel cost per hour varied widely amons; tractors i1 the same slze grop.
The amount of fiel vsed per 100 hours varied from_69 to 157 zallons for Group I,
from 130 to 230 for Group II, from 176 to 172 gallons for Group III, and from 211
to 358 gnllons for Group IV. The voriation in quantity of fuel was in part the
result of differences in the degree to which the fll canacity of the tractor was
vtilized and in part due to efficiency in the use of frel. Differences in the
kind of finel and in the price pald for it caused considerrble variation in cost.
In 1o tractors gasoline vas used exclusively, in & distillats was used except in
starting, aad in 2 both gasoline and distillate were wsed, Oaly oane o»nerator
reported using any kerosene. The average nrice of goasoline reported was 13.5 cents
and. of distillate 8.7 ceats., There was, however, o ranze of from 10.0 to 15.7
cents in the price reported naid for gasoline and of from 7.3 to 10 ceats in'thp
price pald for distillate., The averaze fucl cost ner gallon varicd from & to 1o
cents amons these tractorse. Thesc price differences carscd considerable variatlon

*Tote: Completion of this project was made possidle by wor'zers supplied in Offi-
cial Project Fo. 65-1-71-140, YWork Projects Administration, Sub-»roject
W59, Sponsor: TUniverslty of ifinnesota.
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, Table 1
Average Cost Per Hour of Operating Tractors by Size Groups

Size group T , T : II1I v

Dravbar horsepo&ér. 18.50 - 24,99 25.00'; 31,19

5.50 = 11.99 12,00 - 18,u4g

Iumber tractors 9 12 2 3
Operatiig costs
Fuel $.130 4,183 $.219 - §. 294
Libricants .029 018 031 .027
Labor .010 .010 016 .029
Cash repairs .019 .039 072 036
Total 188 .250 « 338 . 386
Fixed charges :
Dapreciation Jllu2 184 ' 275 321
Interest at 6% on _ o : )
average value 078 JOFH 167 - 127
Total .220 ., 258 U2 U8
Total cost per hour 408 503 . 780 SBMI

Range in cost per hour 273 - .u9i .303 — .81k O15 = w9l3 gk 1,108
- ug5 S 6u3 306 36Y

287 - 738 387 - 921 197 -~ L4 185 - 696

Hourg of work wer year
Range in hours of work

Lobor & materials per 100 hours

Servicing, hours 3,9 3.3 2.9, 6.7

Repairiag, hours o3 9 3e3 L,56

Fuel, gasoline, gal. 78.6 72.3 183.9 293,2
distillate, gal. - 26,9 97.0 - -
kerosene, gal. ~ .5 - -

Total 105.5 169.9 183.9 293.2

Cylinder oil, gal. b1 e [ 3.9 3.7

T - 1.0

Grease, lbs, . 3.1

i1n fuel costs among different tractors., Therc was also a lorge variation in repair
costs since some tractors may require very little repalrs 1n a particular year
while others may need a comnlete overhauling. :

The averave cost of operating the tractors in each size grovwp is shown., There
vas, however, a wide range in costs among the tractors in each .:roup. The range in
total cost per hour and in hours worked annually is shown *un table 1. One of the

important factors affecting cost per hour 1s the number of honrs a tractor is used
anaually. This 1s indicated in table 2., The operating cost per hour 1s fairlycon-—
stent but fi xed chargces decrease as the hours of annual wuse iIncrease.
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L Table 2 D
Efféct of Annual Hours of Use on Cost Per Hour for Group IT Tractors

Under 500 hrs, 500~700 hrs, Over 700 hrs.

no
—
Ul

iumber of tractors

Operating costs, cents pef hour 33503 2%.8 22.9
Tixed charges, cents per hour Lh,0 25,3 18.0

Total 77.3 50.1 §0.9
Operatin~ costs, & of total : 43 hg . ‘ 6
Fixed charges, % of total 57 . 52. - R

Amount and Kind of Work Done by Tractors

The average hours of use per tractor in 190 vwios 530, The average and rancse
for each sizc gronp are shown 1in table 1. One farmer vsed nxls tractor only 197 .
hours in 1SH0 whereas another nsed his 921 hours. ifost of the tractors were vsed
for both belt and dravbar work, The distribution of total tractor hours in 1S40
into these two classes 1s shown in table 3. - The smaller tractors were used some-
what wmor~ for custom work than were the larger ones. Belt work represented a rela-
tively larger proportion of the work for which the tractors in Group IV were uv.secl.

Table 3 _
Distribution of Annual Hours of York Per Tractor

Home work Custom work All work
Groun Dravbar Belt Total Dravbar 3Belt Total Drawvbar Belt Total
Hours
I 390 33 423 61 2 53 L51 35  Lgh
II 525 50 515 50 17 67 575 . 67 6k2
III 215 23 239 g ~ g ool 232Uy
Iv 285 L6 398 = 8 8 286 ?# 340
Avg, all 354 33 392 29 7. 3 380 dr Log
Percentvages
I 80,2 6.8 87.0 12.7 . .3 13,0 92.8 7.2 100.0
II 81.8 7.8 89.6 7.8 . 2.6 10.4 89.6, 10.4 100.0
III 87.5 9.3 96.8 3.2 £, 2 90.7. 9.3 100.0
CIv gl 13.5 016G 0 . 2,4, 2. g4.1  15.9 100,0
Avg, 2ll . g3.h 9,3 92,7 6.,0° 1.3 .. T3 9.3 10.7 100.0
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One of the advantages of tractor power over animal pover 1s the fact that the
tractor can be used continuously for nearly 2l hours a day if necessary. However,
the farmers supnlying the information on which this Teport is based seldom put in
long work days with their tractors. The average hours of tractor use per day was
5¢3 hours per tractor for the days they were actnally in wse., On oily & ner cent
of the days on which the tractors were in use were they operated 10 or more hours
per day. These facts are shown in table Y4, Tractors in Grovp I and II were used
more days per vear than were those in Groops III and IV,

. . Table U
umber of Davs Tractors Are Operatéd and Hours of Tractor Work Per Day
Total
Under 2-3 3/4 4-5 3/4 6.7 3/4 g-9 3/U 10 hours days Av, hrs.
Group 2 _hrs. hrs, hrs. hrs. hrs, and over operated per day
I 25 20 16 16 15 10 103 b7
II 17 26 20 25 18 12 118 5+5
I 11 12 8 - 10 - 8 3 52 5e9
IV 17 20 12 8 10 e 1 5.1
Ave, all 17 20 < 1L 15 13 7 36 5.3
Per Cént Distribution
I 25 19 15 15 ° 1 10
II 1L 22 17 21 15 10
III 21 23 15 19 15 06
IV 2h 28 17 L1, 14 0%
Avg. all 21 23 16 17 15 8

The distridbutlon of tractor work by months for drawvbar and belt work by size
crovns 1s shown in table 5, Iliore than half of the b 1t rork done with the small
tractors is nerformed in March and April. This is largely feed grindinz. Most of
the beltwork for which the large tractors nre nsod is threshingand silo filliag.
These operations are performed in July and Augoust. Dravbar work 1s distributed

through the months from Anril to October inclusive with little being done the rest
of the year.

Table 5
Percentage Distribution of Tractor Work by konth and Size Grouns
Group I 10 tractors Grouvp II 12 tractors Groups III & IV 10 tractors

Belt Drawbar Total Belt Drawbar Total Belt Drawbar Total

Janvary 5.1° R .9 3.5 .1 L8y .1 1.2
February * 8.3 .6 12 4.5 i} 5 9.3 3 1.5
liarch 19.8 " T 2.1 Ls .1 © .5 8,2 ol .8
April 30,4 11.9 13,3 3,7 12,2 11.4 0 1.5 17.4 15.k
liay 3.8 18.8 ' 17.6 3.2 15.3 15.0 1.5 18.1 15.9
Jnne 1.3 14,9 13.9 257 1.8 1%3.6 2,0 10.0 7.0
July 2,2 - 20,0 1847 .5 15.3 15.5 3.8 17,3 15:5
Ansust 63 8,2 2.0 .2 3.2 11.4 a2kl 9.l 11.L
September 348 13.5 12.8  15.8 12.2 12.6 27.5 8.5 11.0
October 8.1 2.0 8.0 7.2 15.1 4.3 Lk 14,3 13.0
Tovember 3.8 o3 5 5.1 o2 9 7.8 -l 1,1
Total 100,0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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The monthly distribution of all tractor work divided ianto belt and drawbar
work and into custom and home work is shown in Qable_6.f,jhreshing and silo filliz:
are the princinal custom operations,and this work is-nerformed in August and Sep-—
tember, OCnstom drawvbar work i1s largely done durlng the months from Juae to October
inclusive. Only 7 per cent of all tractor work is done from Movember 1 to the end
of Harch, This iIs largely belt work such as feed grinding and .wood sSawving.

Table 6
Percentage Distribution of Tractor by lioanths
. Custom . Home - Total work

Belt Drawbar  Total  3elt Drawbar Total ~  Belt Drawbar  Total

January 3 i U " 6.8 e o8 565 .2 o/
Fedbruary 242 - i 1.9 3 S 6.5 32 S
Hafch bl | 1.0 9.5 3 1.1 3.5 3 1.0
April 22 .5 4.2 11,3 14,0 13,8 943 13.1 127
Yay A 6.3 §e2 346 18.5 17.3 2.9 . 17.4 15.0
June .3 14,9 12.0 2.6 13.9 12.9 2.2 14,0 12,8
July - 23,3 18,8 4.8 17.3 16,3 3.8 17.9 15.6
Aueust 574k 10.5 1.5 20.9 8.2 9.2 28.7 g.h 10.L
September  25.2 10.8 13.6 13.5 12.1 12,2 16.0 12.0 12,4
October 1.3 2045 16,8 8.2 11.8 11.5 6.7 12.7 12,1
Tovember 3.3 8.0 1:2 3.8 3,0 3.2 7.8 o5 3.5
December 265 D .S 7.0 .2 o5 5.0 .2 .8
Total 100.0. 100,0 100.0 100.,0 100.0  100,0  100.0 100.0  100.0

The specific types of operations for which the different types of tractors
vere "1sed are shown in table 7. -For cultivating, i1t is impracticable to use imple~
ments large enouvgh to utilize the fiall power of the Group IV tractors,

Table 7

Percentage Distribution of Hours of Tractor Use by Size Groups
Tractor size groups Averace
I II III Iv all
4 4 2 g tractors
Plowing and preparing seedbed* - 43l 34,8 5544 9.0 u37,1
Seedi gk * Te 1 B 2 li,0 5.8 L5
Cultivating rowr crops 15.2 14.3 13.2 7.8 12.6
Harvesting cropsi** *17.1 2545 13,3 20,1 19,0
Miscellaneous 14,7 10.9 LG 11.5 10.4
Threshin:, filling sllo, and
corn shredding - 5.8 2.9 2.9 542
Grinding feed 2.3 3,1 L1 4 345
Miscel laneous 4.2 el 245 1.1 1.6
6.5 9.3 3¢5 15.8 10.3

*Includes 1n addition to plowine chiefly disking, snriagtooth-harrowing,
aad field cultivating.
*¥*¥Includes seeding of small grain and row crons.
*#*%Tcludes hay, grain, and corn harvest.

(VA B~ }
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A coiparison of the hours of use for tractors of differcnt tvwmes or differ-
°ntly equipped is shown in table 8. Tractors with stecl wheels are used relatively
nore for belt than for dravbar work., The same 1's true of the standard type of trac—
tor as compared vith the all-purpose type. The standard.tpe of tractors ié used
only to a limited extent for cultivating row crops, but this operation constitutes

16 mer cent of all the worl done by the all-purnose tractors as measured in terms
of hours of work.

. . ‘Table & :
Perceantage Distribution'of{ﬁoﬁfé of Tractor Use by Types of Tractors
‘ e Tyoes of tractors -
. . ‘& , . Tractors with All- Standard

.  Rubber Stecl ' purpose type
tires wheels type’

Plowing and seedbed preparation* 36,5 55,0 L b 3.1
Seeding** ’ 5.0 2.2 %, 1 29
Qultivatiny row crops lﬁ.O 12.1 ' 15.8 8.8
Harvestins crongk** 25.5 12.6 21.9 19.1°
iscellaneovs ' 7.1 '.é 6.6 14,3

Totel drawbar 88,2 a3, 91.8 79.2
Threshins, filling silo, and ~ g

shreddins corn ' 2.6 10.0 27 104
Grindiag feed 3.2 348 2.8 523
Mlscellaneous 6.0 2.6 2.7 5l

Total belt 11.8 16.4 8.2 20.8

*Inclvdes in addition to plowing chiefly diskring, springtooth-harrowing, snilte-
tooth~harrowing, and field cultivating.
**Includes serding of small grains and rov crops.
*¥**Includes hay, grain, and corn harvest.

Rate of Tractor Performance

The average rate of- accomplishment per hour for each size group Dy operations
1s' shown in table 9, TFor some operatlons, .such as plowing and seedbed preparatlon
at vhich the tractor is lilely to be loaded .fairly near to its capadity, the accom—
nlishment increases with the size .of the tractor. Tor such operations as cuttling
corn vherc the size of imnlement was too small to need wore power than that fur-
nished by tractors in the smallest size group, the rate of cerformance did not in-
crease with the size of the tractor., Tractors in the largest size group were 10t
generally used for the lighter operations vhere i1t was difficult to utilize thelr
1111 capacity,

v
4

.
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Table 9
Rate of Tractor Accomplishment Per Hour for Specific Operations

Unit of Size group

accom— I IT TIT IV

nlishment '
Plowin’; Acre «59 .91 .97 1.2L
Dislting L e 58 3,78 7.58 5.64
Sprinztooth-harrowing " 1.89 2.13 2.53 L,m1
Field cultivating _ " 1.61 3.25 4,16 3.64
Spiketooth~harrowing " 6.16 g.09 7.22 3.38
Seedin~ small grain " 2,31 3¢50 2.39 5.80
Plaant ing corn n 1.93 3,45 - -
Cultivating corn n 1.59 2,62 1.67 2.5
Moving hay 1 1,38 3e25 - 3.03
Raking hay " 2,0l 2.19 1. OM 3,66
Harvesting sraia (biader) L 1.51 2.23 1.68 1.64
Windrowin= grain " - 1.84 - 3,01
Harvesting ~rain (combine) " 1.15 1.21 1.25 2.63
Cutting corn "n .20 .79 .85 .90

4=

-
=
i~
]

I
=
@)
no

Pickinz corn "

Grinding feed b, 1311 2312 1716 2267
Threshiny grain Bu. - 98 - 168
Shellia’: corn Bu. o 52 113 124
Tillins silo Ton - 7.12 %.89 8.76

The' r-te of accomplishment iIs cldsely related to the size of implement used.
The number of acres covered per hour with machines of different sizes or widths i
shorn in table 10, The size of implement is, in genernl, proportional to the size
of tractors, However, therc 1s considerable varlation in individvual cases. Plous
varied within the different tractor size grouns as follows: Group I, one 1H-inch
bottom to two ll—inch bottors; Group II and Group III, tuo ll—inch bottoms to three
15-inch bottoms; and Group IV, three 1U—inch bottoms to three 1H-inch bottoms. Since
sneed os uell as size of implement affects the rate of accomplishment, a tractor
pulling a tvo~bottom nlew at high specd may »Hlow as mwch land iIn an hour as another
tractor drawing a three-bottom plow but op-rated at a slower snheed. For thils
reason, there was considerable variation in the rate of operation of the same sized
nachines, Some farmers secured a capaclty load for their tractors by wsing larger
implements whereas others vsed smaller machines but opernted at a higher speed.

2}
In many cases a 11 load was secured for the larger tractors by pulliang two immle-
ments at one time, ewchh as a plow and a harrow, or a disk and a wacker, o rate

of performance is shovm for these mixed op-rations., The dota in table 9 and

table 10 cover only cases vhere but one kind of immlenent i1s +sed at a time,
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Acres Covered Per Hour with Implements of Dif ferent Sizes

bottoin

1.18 acres
1'47 1t

1.77 "
2,06 M

2'36 1t

1.77 acres

1.91 acres

L,o2 acres

bo3
5.25

'5.63

2.09 acres

2,3 W
1.83% acres
1.13 écres

1.%50 acres

LU acres

.50
.78

|
n

9!
10!
11!
11k
121

- g -

Table 10

Plowing
3_.1L5_u
3=-151
‘Disking
2:55 acres
2.95 n
3,24 n
3.3 1
3, 5)_; il

Springtooth-Harrowing

a1
g1

2.3 acres

Tield Cultivating

74
g1

2.39 acres
2.54 1

Spiketooth-Harrowing

181
20!

201 !

21!

L 1

Seedins Small Grain

gt 2.59 acres
S 10! 25,99 g
Planting Corn
U roy 3.65 acres

Cultivatingz Corn

2 row

2.26 acres
Moving By

2.00 acres

2-16" bottoms

L.

13!
1l
15!
16!
18!
20!

10!

114

oot

231
25

eyl

121

Lh

7!

.#9 acres
1.16 ¢
133 -®

3.83 acrcs
L.z oo
Lup v
k72 ®
5.31 "
5.90 1

2,65 acres
ol it

7.7% acres
8.09 K
8.80 "
9’15 "

2,80 acres
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Table 10

Acres Covered Per Hour with Implements of Different Sizes

(continued)

Harvestinge Grain - Biander

1.33 acres gr 1.78 acres
L.p5 ¥ 10! 2.22

Harvesting Corn -~ Binder

1 row 84 acres

Picking Corn

]

1 row .65 acres 2 row

1,33 acres



