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TRACTOR COSTS AND RATES OF PERFORMANCE
Source of Dats

‘ The operators of 21 tractors submitted records of the cost of operating
their tractors and of the amount and kind of work done by them during the year 1936
to the Minnesota Agricultural Experiment Station, These records were obtailned from
ms, On six of these farms, two tractors were used, Only 18 of the 21 records
the use of a tractor for a full calendar year as some of the tractors were
ased during the year, The distribution of the tractors by makes and models was .
'pllows: Case Model CC, 1; Case, Model L, 23 Farmall 20, Y4; Farmall 3C, 1%
mick~Deering, Model 10-20, 2: McCormick-Deering, Model 15-30, 13 McCormick-
ng, Model F-12, 2; John Deere, Model A, 2; John Deere, Model D, 2; John Deere,
3l GP, 33 and unspecified, 1, The years in which these tractors were purchased
d from 1928 to 1936, Five were purchased prior to 1930 and 7 in 1935 and 1936,
hverage years of use per tractor prior to 1936 were two and one~half, The aver~
stimate of the operators as to the total 1ife of these tractors was ten and
alf years, Seven tractors were equipped with rubber tires, The average estim-
atedilife of these was six years, These records were mupervised and tabulated
Jointly by the Divisions of Agricultural Engineering and Agricultural Economics,

Cost of Tractor Operation

The cost per hour of operating these tractors is shown in Tableg 1 and 2,
Cnly |tractors for which records for the full calendar year were available are in-
cludﬁd in these tables, The separation into two-plow and three-plow tractors is

or less arbitrary, It is based in part on the rating of the tractor and in
partion the number of plows used, Two-boitom plowsg were used with all but two of .
the fractors licled in Table 1 and three-hottom plows with all listed in Tatrle 2,
Fuel and lubricanis wa ¢ chzrged at the purchase price, Man labor spent in servic-
ing mnd repairing was charged at 25 cents per hour, 4&nnual depreciation was determ~
ined||by dividing the purchase price of the tractor by the farmer's estimate of the
dr of years it would last, Interest is charged at the rate of six per cent on
Hverage value of the tractor in 1936, Costs are shown for each individual
tizctior for 1936, Average costs are also shown for both size groups in 1936 ‘and
the tractors for which records were kept in 1933, 1934 and 1935,

‘ There is a wide variation among different tractors in each of the items
st, To a considerable extent, this reflects differences among the operators in
abllity to handle their tractors economieslly and to provide adequate work for
them,| To a lescer extent it reflects chance differences such as variations in fuel
gp in different localities and the irregularity with which repairs and over=-
havlihg are necessary, Fuel is the most varlable item of operating costs, The
amount of fuel per hour varied from 1,0 to 2,0 gallons per hour for the two-plow

tractprs and from 1 .9 to 2.5 galloas for the tlir se-plow tractors, There was also
a varfation in the k1nd of fuel used and in the vrice of each of the three fuels,
Gasoline was usad exelusively as fuel for gix tizzators, distillate was used except
in sthrting for six, kerosens for two, and various combinations of fuel for the
otherp, The average price per gallon of these three fuels was gasoline 12,2 cents,
kerogpne 9,2 cents, and distillate 8,5 cents, The average fuel cost per hour for
the iiree~plow tractors uging gasoline was one—-third higher than those using

distillate or kerosene, The difference was almogt altogether a price difference as
there was little difference in number of gallons used per hour, Of the total fuel
47 per cent was distillate, H} per cent gasoline, and 10 per cent kerosens,

The fixed charges per hour varied relatively more among different tractors
than #id the operating costs, This variation is largely due to differemces in the
nunbgP of hours of work annuslly for which the tractors were used, In guneral, the
13?@3? the number of hours of work annually the lower the fixed charges oer hour,
Thera|is also some variation in the operators' estimates of the length of life of
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ai ferent tractors, Since this was used as a basls for the depreciation charge,
th pe variations in the operators! judgment are roflected in the fixed chqrges

I Amount pnd Kind of Work Done Annunlly

: The annunl hours of use of the tractors included in Tables 1 and 2 are
’n in Table 3, The threc-plow tractors are used for belt work somewhsnt more
are the two-plow tractors, Silo filling, threshing, corn shredding, corn
l1ling, and feed grinding were the common belt operations, More power could be
ndvantageously for these operations than could be supplied by the smaller
traptors, On tho other hand, it wns impossible to utilize the capacity of the
e tractors to good ndvantnge at many drawbar operations, Ninety-seven per cent
the tractor-drawbar work is done on the home farm but only 71 per cent of the
work,

: Some information concerning the number of days tractors are used and the
houis of tractor usc per dny is presented in Table 4, There is n wide range among
ferent tractors in both of these ltems, Most of the days & tractor ls used, it
erated only a portion of the day, Only 27 per cent of the days of tractor
were of sufficient length to be considered full daysof work, Apparently, the
btora were used much below thelr maximum capaclty, One of the advantages of the
@tor over horses is that it can be operated 24 hours a day if necessary, Only
of the tractors included in this study were operated as many ns 12 hours a day
time during the yesr and of the total work days for nll of them less then
r cent were 12 hours or more in length, It sppears that the potential 2U~hour
service of tractors is not gencrally needed or at least not utilized,

]@ Rate of Troctor Perfor ce

M The rate at which various operations were poerformed with these tractors
is ghown in Tables 5, 6, 7 and 8, The rate of performing drawbar operntions varied
;£hthe gsize of implement used, the kind and condition of the soll, the size and

o of field, the distonce travelled to work, and the yield of crops, Undoubted~
ly, |[the rate for tillage operations varied somewhat with the amount of overlapping
dnse of such items as disking, harrowing, and field cultivating, In case of
grinding, the output was expressed in bushels but the kind of grain was not
spedified, In these cases, the weight per bushel was estimated at 4O pounds, It

is gquite npparent that the proportion of the enpnelty of the tractor utilized for
bell operations varies widely, These tables include all tractors for which records
are nvailable for any portion of the year, They do not include minor opcrations

hich no output is recorded or which are performed by only one tractor or under
ditions that very widely from farm to farm, Average rates of performance in 1933,
1938 nnd 1935 are shown in comparison with the 1936 nvernge rate,

1 Use of Data

i . These summaries should be useful to the individual tractor operator for
purEDses of comparison with his own figures, They should peint out cost items in
i

economies might well be ndopted, They should also Indicnto to some degree,
lpast, the effectiveness with which he is securing a satisfactory rate of per-
form’ ce, Furthermore, they may suggest the possibilities of usling the tragctor for

eno h to utilize the cnpacity of the trnctor to best ndvantage, In some ¢nses, full
Bzntion of the cnpneity of the trnctor may be secured by using a combinntion of
two fmplements at the same time, Two operations may be performed nt the same time

~t tery little ndditional expense since none of the items of tractor cost except

fuell would be materially ~ffected by the henvier lond and the rate of travel would
probmbly be about the sams,
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Tabvle 1

Cost per Hour of Operating Two-Plow Tractors in 1936 with Averages for 1973, 193M4a_:pd 1935

~ Irgctor mumber:

Operating Cost:

Fuel $,173 $,193 $,142 $,129 $,169 $,156 $,119 $,154 $,149 $,162 $,161 $,153 $,137 $,154 $,141
Iubricants .033 032 038 034 038 043 032 054 031 029 ,029 ,03 ,031 ,050 ,037
Labor ,Ou8 032 ,007 0% 015 ,011 021 ,030 ,035 ,016 ,010 019 014 018 019
Cash repairs ‘_36 J08 - 016 01k L0037 023 ,L093 100 _ - - ogﬁ; 026 028 025
Total «290 .365 187 193 ,236 ,213 ,195 ,331 ,315 ,207 ,200 ,°uN 208 ,250 222
Fized Charges: ) , ‘ '
Depreciatione% JA31 301 497 .332 .egé ;121 175 121 114 130 096 212 159 214 233
Interest at on avg, value 022 028 ,173 143 0O L068 015 ,007 027 .026 037 ,060 056 066 ,082
Total o1 329 670 485 267 ,209 ,L190 ,(128 141 1 133,272 ;215 280 31
Total cost per hour J56 694 857 678 503 U2z 385 W59 U6 373 (333 516 23 530 538
" Hours of work per year 229% 184% 2313 252 3503 589%F 694% 755% 879% 9512 1190% 574 728‘ 516 587
Labor & Materials per 100 Hours: |
Servicing, hrs, g0 80 2,7 5.8 36 Lo 48 58 43 44U 4o u4g U5 55 5,1
Repairing, hrs, 11,3 4,9 = - 2% - 37 6,2 9,7 2,2 - 29 1,1 1,1 3.1
Fuel: Gasoline, gal, 128,7 90 4 118,8 99,2 39,3 73,0 15,7 27.9 16,5 35,2 g.,2 B4 25,0 Lo,0 54,0
Kerosene, gal;l - 02 6 - 6 "'u - 117o6 3309 6- - - 15 E 305 35.0 220
Distillate, gal, -1 - - 1654 79,8 - 16 11,6 _95,0
Total 128,7 193,0 118,8 99,2 24,7 152,82 133,3 121,1 183, 175 2 180 .7 12 10,1 170,0 12
Cylimiex‘ 011' gal. u’as 507 1605 u'oo 6.”‘ 809 505 893 )4'05 3'_8 uog 6 8 3 9 79 5 8
Pransmission oil, gal, 1,3 - - - W1 - 1,0 1,0 1,7 1,1 R SO** -
Grease, lb, - - - 2 143 - Yo 3,3 5,7 2,6 1,8 3.2% 3, 2**16 1**12 g+

*One-plow tractor not included in averages,
**pverage of farms reporting,
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Table 2

Cost per Hour of Operating Three-Plow Tractorsin 1936 with Averages for 1933, 1934 -nd 1935
' Averages

Operating Cost!

Fuel $.,336  $.348  $,299 $.247 $.272  $,237 $,187 $,275 $.246 $,256 $,160
Iubricants 023 053 069  ,012 045  ,085 032,045 041 057 ;036
Labor ,017 _ogo ,008 Nolo! ,&a;u 'O5é .o21 ,028 ,016 ,—Oﬁe ,015
Cash repairs =295 067 = 2010 ‘E 13 039 086 039 045 fozﬁ
Total 631 538 376 .23 38 559 .29 Bk 32 380 e

Fixed Charges: -
Depreciation JA32 307 .363 .2ho 245 221 ,216 289 Jo54 308 227

Interest at &% on average value 180 166 120 ,072 11k ouE 039 098 099 110 075
502 n 183 2 255 118

Total _ T3 J12 359 . 387 353 302

Total Gost per Hour 1,193 1,011 .89 585 743 823 534 821 695  .798 546
Hours of work per year 2313 o742 344 4395 Y3 560% 606+ 41y 564 406 664

Labor and Materials per 100 Hours:.

Servicing, hrs, 2.8 8,1 3.2 1.3 5,9 5.5 5.9 L7 4.5 5.4 45
Repairing, hrs, 4,0 19,8 - .6 3.7 15,0 2.3 6.5 1,8 3.2 1,5
Fuel: Gasoline, gal, 275.2 285,0 24Cc,7  189,2 43,8 11,0 27,7 153.,2 135,1 83,0 17,0
Kerosene, gal, - - - - - - 180 4 25,8 17,1 65,0 -
Distillate, gal, - - 11,6 - 250,56  2°”K,0 - 73.9 123,0 201,0

Total 275.2 285,0 252,53 189,2 2943 266,0 208,1 252,9 287,9 271,0 218,0

Cylinder oil, gal, 2.3 7.6 13,1 1.5 7.6 11,6 5.4 7.0 8.0 9.7 7.5
Pransmission oil, gal, b 1,8 - J3 - .6 1,2 6 - - -

Grease, 1b, 3,2 - - 1,7 - 5.3 4.0 2.0 6,3 19,3* 20,1*

*Average of farms reporting,

-
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Table 3

Home and Custom Work

Trméi%'tor

Amount of Drawbar and Belt Work per Tractor and Proportion of

Hours of Work Hours Custom Tork Per cent Custom Work
nygwgr Drowbar Belt Total Drawbar Belt Total Drawbar Belt Total
| E— .

h Two-Plow Tractors
hl9§ 22 9 22 L9 0 4 2 - 22
3122 1613 20% 1sg§ 6§ 0 Zg ﬁ - i
1152 231; 0 231 0 0 0 - - -
2112 2015 50% 252 3 0 3 1 - 1
1112 264 86 3502 0 0 0 - - -
1012 4805 109 Kg 41 2 43 9 2 7
2132 671 233 69u§ 0 0 0 - - -
k122 716% 3% 15 3% 5 5 - 13 1
1082 6sg§ 1913 87 68 98 166 10 51 19
1@6? 750% 20lz  951% 0 31% 31% - 16 3
2192 979 21ly 11903 16 1165 1353 2 57 11
Avgl hours U488 86 574 - - - - - -
Pergentace 85 15 = = - = 3 27 6
| Three~Plow Tractors ,
30173 3 2cn3 2313 0 96 96 - 4g 41
1033 eo§§ 6@2 e7h§ 2313 3 56 11 g 20
1153 1675 177 pUARS 0 605 60% - 3L 18
2017 439% 0 ﬁagi 9% 0 9% 2 - 2
2123 327% 1143 1 13 Lo 555 4 37 13
2183 3772 18% 56 2?% 32 5 7 17 11
2133 5695 35% 60 0 0 0 - - -
Avg, hours 303 111 ik - - - - - -
Pergé ptage 73 27 - = - Y 34 12
S All Tractors
Ave, §ihours 116 96 512 - - - - - -
Percentage g1 19 - - - - 3 30 8
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Table 4

Fumber of Days Tractors Are Operated and Hours of
_Tractor Work Per Day

Traai{ftor Distribution by Days According to Hours of Work per Total Average
number Under 2 - 334 L - 5% E - T% g - 9% 10 and days hours

" 2 hours  hours hours hours hours - over operated  per day
Y191 20 2l 9 9 6 - 65 3.5
1033 11 Pl 19 11 4 - 71 i,g
2123 23 29 28 22 5 2 109 4.1
3122, 6 9 15 9 3 - L2 Lu
1012 38 27 18 32 13 5 133 4.8
1082 31 45 35 4o 22 12 185 4.9
2112 6 13 11 12 5 L 51 4.9
2132 o8 31 19 26 30 L 138 5.0
1112 9 14 12 13 12 6 66 5.4
3013 1 17 Y 7 6 6 41 5.6
2133 19 19 11 14 27 13 103 5.9
1062 12 34 31 29 41 13 160 5.9
2183%, g 20 17 14 18 15 92 6,1
1153 - 9 11 10 23 1 54 6,4
201%. 3 7 14 30 13 2 69 6.4
Yiz2 11 16 18 32 27 14 118 6,U
1152 - 3 10 6 16 - 35 6.6
2192 L 13 20 a7 34 53 151 1.9
Averpge 1 20 17 19 17 g gl LR
Peréxg’ ntage 1 21 18 20 18 9 100 -




Table §

Size of Implement and Acres Covered per Hour for Drawbar Operations with Two-Plow Tractors
in 1936 with Averages for 1933, 1934 and 1935

Operntiont Plowing Dislting Harrowing Harrowing Field Seeding
Size Acres Size Acres “Spiketooth , Springtooth Cultivator Grain

Tractor No, Size _ Acres Size  Acres Size  Acres Size  Acres_
4191 1-18" JH*  glgingle 3,23 201 7.24 gt 3,31 7! 2,50 - -
3122 o-14m 98 - - 10! 3.33* g1 2.75 - - - -
1152 - - - - 20! 5,26 - - 93!  2,ug - -
0112 o-1hn .68 7'tandem 1,69 - - - - - - - -
1112 3-14r 1 og - - 20! 10,40 gt 3,04 - - - -
1012 o-1Ln .66 8'tandem 2,61 26! 5,71 7! 1,59 - - - -
2132 2-14r 71 - - 22! 9.3 - - 9t 2,8 W 3,59
Y122 o-1hn 59  8lsingle 3,06 201 7.1 - - 75! 1,87 - -
1082 2-14n 68 15'single 3,44 201! 5.75 - - - - 10! 3,36
1062 o-1hn .85 llitgingle 5,50 20! 10,88 gt . 4 07 - - - -
2192 e-14m 72 1l'single 3,99 231 7.00 7! 1,57 - - 10! 3,79 !
3192 o-1hn J7JO  1ll'single 2,56 231 6,36 71 1,66 - - 10! 3,11
2112 3-14m 1 28* 15'gingle 4,67 20t 13,76 gl g,hz - - 111 4 o5 !

- 1 ! 017
2182 3-16Y 1,04 9'tandem 3,60 20! 7.79 113! 2.77 - - 11! 3,22
Average 1936 T3 R 8,05 3,14 2,2 3.52
Average 1935 .83 3,21 7.87 3,44 2,99 2,84
Average 1934 .83 3,21 7.5 2.97 2,58 3.33
Average 1933 85 3,30 8,02 - 2,60 3,32

*Not included in average,
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Cutting Picking Mowing

Operation: Cutting ~ Planting

' Grain_ Corn Corn Corn Corn Hay
Tractor No, ~_Size Acres Size Aores Siz.e Lcres ize Acres Size dores = Size Acres
4191 gr 2,34 - - o-row 2,13 - - - - - -
3122 - - - - - - l-row 57 - - - -
1152 gt 2.0k - - 2-row 2,00 l-row 1,73 - - - -
2112 8! 1,70 - - - - - - - - - -
1112 gt 2,00 - - - - - - l-row 1,00 - -
1012 - - 2-row 1.65 2T OW 2,40 l-row .87 - - 7! 2.03
2132 - - Yorow 2,37 2-row 1,78 - - 1-row .73 A 2.97
Y1op 7! 1,69 - - 2=row 1,91 - - - - - -
1082 g1 1,64 3-Trow 2,72 F~row 3,02 l-row .85 l-row .78 - -
1062 10! 2.05 - - 2-row 2.9 l-row 1,00 2-row 1,25 - - t
2192 10! 2.715 - - 2-row 2.27 l-row 1,00 2-row 1,73 - - xR
3192 - - - - - - 1-row W92 - - - - t
2112 g1 2,00 - - 2-row 2,38 l-row .97 l-row 1,00 - -
2182 10t 2.35 - - 2-row 2.39 - - l-row 1,00 - -
Average 1936 2,06 2,25 2,35 .99 1,07 2,50
Average 1935 1,92 2,60 2,60 1,12 .92 2,33
Average 1934 1,97 2.1 2,19 1,33 1,03 2,58
Average 1933 1,h5 2.73 2,29 82 .80 -




Table 6

Size of Implement and Acres Cuversd per Hour fnr Drawbar Operations of Three~Plow Tractors
in 1935 with Averases for 1933. 1934 and 1935

Operation: Plowing _Disking Harrowing Harrowing Field Seeding Cutting Cultivating Picking
Size Acres Size Acres Spiketooth Spriagioosh Cultivating = _Crain Grain Corn Corn
Tractor No, ' Size Acres Size Acres Siue Acres Size Acres Size Acres Size acres Size Acres
1033 3-14m 1 41 10'* Lk co - - 11" 455 - - - - - - - - - -
1153 3-16% 1,32 g'* 2 65 - - - - 10t 3,57 - - - - ~ - - -
2013 3-14r 117 - - 26t 10,20 12' L4 63 - - 12t 3,22 g' 2,28 2-row 2,02 = -
2123 314" 1,13 15Tk 734 - - - - &t 2,77 - - 10! 2,55 - -  perow 1,76
2183 3-16" 1,32 17'™* 5,01 20' 6,00 113! 3,51 - - - - 10 2,50 - - - -
2133 3-16" 1,31 10'™ 3,33 - - - - - - - - - - p-row 1,87 -~ -
Average 1936 1,28 L 47 8,10 4,23 3,17 3,22 2 1,95 1,76
Average 1935 1,10 3,46 6,98 3,16 3,04 3,64 2.19 1,92 1,1y
Average 1934 1,22 3.33 8,62 3,71 3,25 4. 00 2,12 1,69 1,14
Average 1933 1,36 3,16 -~ - 7,11 3.52 1,70 2,17 .99

*Indicates tandem,
**Indicates single,
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Table 7

of Two~Plow Tractors

Size of Implement and Rate of Performance per Hour of Belt Operations

Grinding Feed Shellinge Corn Filling Silo Threshing
Mill Pounds Type Busghels Tons Size  Bushels
tor No, per hour per hour per hour per hour
- - - - 9.6 21ht-33" 52,0
- - - - 6,2 - -
8" dburr 889 C‘ylo 37.9 507 - =
105"burr 2121 cyl, 95,0 - oon-38t g2 8
: 10" burr 1281 - - - - -
e Hammer 1825 Cyl, 90,0 - - -
Y1pd g" burr 1735 - - 6.3 - -
108 10" burr 2270 - - - 26m-46n 60,5
1064 10" burr 1978 Cyl, 97.3 7.7 oon-38" 69,1
2193 10" burr 1992 - - Lo 28"-50"  103,3%
3194 10" burr 1853 - - ogn-5ON 1L 3
ellii 105"burr 2630 Cyl, 68,9 - - -
2184 Hammer 3267 - - 5.6 . 2&M-50" 79,5
Avenage 1976 1986 77.8 b4 74,5
Average 1935 1786 68,8 8.1 82,5
Average 1934 1544 50,4 g.1 76.6
Averpee 1933 205k 93,0 8.1 128,
*Notll included in average,
i Table 8

"

of Three~Piow Tractors

Size of Implement and Rate of Performance per Hour of Belt Operations

rtion: Grinding Feed Shellinz Corn Filling Threshi Shredding Corn
| Mill Pounds Type Bushels Silo Size Bushels Type Bushels
i per per Tons per per per
apor No, hour hour _hour Lour hour
3013 2171 - - 5.9 3om-BUn 192 2 lLeroll 18,4
1033 1280 - - 11,0 - - - -
1153 262 - - 18,1 egm-lem 1733 L.roll 53,9
2123 409 cyl, 90,5 5.6 ogn.l6®  109,8 - -
2183 3677 - - 7.2 pgr-50" 1215 - -
2133 1636 Cyl, 95.3 - - - - -
Aver 2580 92,9 9,6 131,7 36,2
Averg 2146 83,8 10,2 102,3 27.8
Avery 1666 104, 10,2 73.3 -
Avers 1889 160,0 124 138.0 -




