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NEBRASKA TRACTOR TEST 723 - ALLIS-CHALMERS D-12 GASOLINE 
T h e U n i v e r s i t y of N e b r a s k a A g r i c u l t u r a l E x p e r i m e n t Stat ion 

W . V . L a m b e r t , D i r e c t o r ; L i n c o l n , N e b r a s k a 

P O W E R T A K E b O F F P E R F O R M A N C E 

Hp 
Crank 
shaft 
•peed 
rpm 

Fuel Consumption Temperature Degrees F 
Hp-hr Air Air 

Gal Lb per per gal Cooling wet dry 
per hr hp-hr medium bulb bulb 

Barometer 
inches of 
mercury 

M A X I M U M P O W E R A N D F U E L C O N S U M P T I O N 

Rated Engine Speed—Two Hours 
28.56 1650 2.339 0.497 12.21 185 70 75 28.830 

V A R Y I N G P O W E R A N D F U E L C O N S U M P T I O N — T W O H O U R S 
25.50 1733 2.076 0.494 12.28 178 69 74 

0.97 1944 0.929 5.814 1.04 162 68 72 
13.38 1819 1.502 0.682 8.91 168 67 73 
28.57 1650 2.298 0.488 12.43 182 70 75 

6.84 1861 1.176 1.044 5.82 166 71 76 
19.59 1776 1.824 0.565 10.74 172 71 76 

Av 15.81 1797 1.634 0.627 9.68 171 69 74 28.830 

D R A W B A R P E R F O R M A N C E 

Draw-
Hp bar 

puU 
Ibi 

Speed 
miles 

per 
hr 

Crank SUp ^^'^ Coniumpuon Hp.,,,. Temp. Degrees F 
shaft of Gal Lb per Cool- Air Air 
speed drive per per gal ing wet dry 
rpm wheels hr hp-hr med bulb bulb 

Barometer 
inches of 
mercury 

V A R Y I N G D R A W B A R P O W E R A N D F U E L C O N S U M P T I O N W I T H B A L L A S T 

Maximum Available P o w e r — T w o Hours—3rd Gear 
23.56 2057 4.29 1651 6.18 2.196 0.566 10.73 160 58 73 28.738 

7 5 % of Pull at Maximum P o w e r — T e n Hours—3rd Gear 
20.37 1640 4.66 1753 4.19 1.981 0.590 10.28 147 47 54 29.020 

50% of Pull at Maximum P o w e r — T w o Hours—3rd Gear 
13.79 1074 4.81 1785 2.74 1.608 0.708 8.58 143 60 78 28.660 

M A X I M U M P O W E R W I T H B A L L A S T 
19.69 4041 1.83 1736 14.59 1st Gear 143 43 50 29.130 
24.70 2858 3.24 1651 9.58 2ncl Gear 160 51 57 28.800 

24.86 2188 4.26 1651 6.94 3rd Gear 162 51 57 28.800 
22.09 737 11.24 52 64 28.790 

M A X I M U M P O W E R W I T H O U T B A L L A S T 
22.37 1961 4.28 1731 14.30 3rd Gear 168 48 53 28.905 

V A R Y I N G D R A W B A R P U L L A N D T R A V E L S P E E D W I T H B A L L A S T — 3 r d Gear 
Pounds pul l 2200 2300 2400 2400 2350 2250 
horsepower 24.9 23.3 21.8 18.6 15.7 12.6 
Miles per hour 4.3 3.8 3.4 2.9 2.5 2.1 

L R E S , B A L L A S T and W E I G H T 

Rear tires 
Ballast 

Front tires 
Ballast 

— N o , size, ply & psi 
— L i q u i d 
•—Cast i ron 

N o , size, ply & psi 
— L i q u i d 
— C a s t iron 

Height of drawbar 
Static weight •—Rear 

•—Frrtnt 
Total weight with operator 

With Ballast 

T w o 11-24;6;14 
282 lb each 
700 lb each 

T w o 5.00-15;4;36 
35 lb each 

236 lb each 

21 inches 
3833 lb 
1441 11) 
544'i Ih 

Without Ballast 

T w o 11-24;6;12 
N o n e 
N o n e 

T w o 5.00-15;4;36 
None 
None 

22 inches 
1870 11) 
900 lb 

2945 lb 

Department of Agricultural Engineering 
Dates of Test: October 13 to October 20, 1959 
Manufacturer: A L L I S - C H A L M E R S M A N U F A C T U R ­

I N G C O M P A N Y , M I L W A U K E E , W I S C O N S I N 
Manufacturer's Power Rating: Not rated 

F U E L , O I L and T I M E Fuel regular gasoline Octane 
No A S T M 84 Research 92 ( ra t ing taken from oil 
company's typical inspection data) Specific gravity 
converted to 6 0 ° 7 6 0 ° 0.7292 Weight per gallon 6.070 
lb Oi l S A E l O W - 3 0 A P I service classification M L . 
M M , M S , D C ; , and D M T o motor 0.981 gal Drained 
from motor 0.975 gal Transmission and final-drive 
lubricant S A E N o 2 0 W Type engine crankcase oil 
Total time motor was operated 39 hours. 

E N G I N E Make A l l i s - C h a l m e r s Type 4 cyl inder 
vertical Serial No 10-1251-S Crankshaft mounted 
lengthwise Rated rpm 1650 Lubrication pressure Bore 
and stroke 3Vs" x 3 % " Compression ratio 7.75 to 1 
Displacement 138.7 cu in Carburetor size % " Igni­
tion system battery Cranking system 6 volt battery 
Air cleaner oil washed wire screen Muffler was used 
Oil filter replaceable cotton waste cartridge Cooling 
medium temperature control thermostat. 

C H A S S I S Type standard Serial No 1)12-1123 Tread 
width rear 5 2 " to 7 9 % " front 4 7 % " to 7 2 ' V i 6 " 
Wheel base 7 8 % " Center of gravity ( w i t h o u t oper­
ator or ballast, w i t h m i n i m u m tread, w i t h fuel tank 
fi l led and tractor serviced for operation) Hor izonta l 
distance forward f r o m center-line of rear wheels 
21"Iw" Ver t ica l distance above roadway 3 0 " H o r i ­
zontal distance from center of rear wheel tread 0 " 
to the r ight or left Hydraulic control system direct 
engine drive Advertised speeds mph first 2.0 second 
3.5 third 4.5 fourth 11.4 rcvcr.sc 3.5 Belt pulley d iam 
8 " face 5 % " rpm 1220 Belt speed 2555 fpm Clutch 
single plate dry disc operated by foot jx;dal Brakes 
internal expanding shoes o]->erated by two foot pedals 
Power take-off 538 rpm at 1650 engine rpm Steering 
no j )owcr assistance Turning radius (on concrete 
surface w i t h brake applied) right 1 1 4 " left 1 1 7 " 
(on concrete surface without brake) r ight 1 2 8 " left 
1 3 1 " Turning space diameter (on concrete surface 
w i t h brake applied) r ight 2 4 0 " left 2 4 6 " (on con­
crete surface wi thout brake) r ight 2 6 7 " left 2 7 3 " . 

R E P A I R S A N D A D J U S T M E N T S No repairs or 
adjustments. 

R E M A R K S A l l test results were determined from 
observed data obtained in accordance w i t h S A E and 
A S A E test code. 

W e , the undersigned, certify that this is a true and 
correct report of off ic ial Tractor Test N o 723. 

L . F . L A R S E N 
E-nginecr-in-Charge 

L . W . H U R L B U T 
G . W . S T E I N B R U E G G E 
J . J . S U L E K 

Board of Tractor 
Test Engineers 



EXPLANATION OF TEST REPORT 

G E N E R A L C O N D I T I O N S 

E a c h tractor is a product ion model equipped for c o m m o n 
usage. P o w e r c o n s u m i n g accessories can be disconnected only 
w h e n it is convenient for the operator to do so i n practice. A d ­
di t iona l w e i g h t can be added as ballast i f the m a n u f a c t u r e r 
regular ly supplies it for sale. T h e static tire loads a n d the i n ­
f lat ion pressures must c o n f o r m to recommendat ions i n the T i r e 
S tandards publ ished by the Society of A u t o m o t i v e E n g i n e e r s . 

P R E P A R A T I O N F O R P E R F O R M A N C E R U N S 

T h e engine crankcase is dra ined a n d ref i l led w i t h a meas­
ured a m o u n t of n e w oil c o n f o r m i n g to specifications i n the 
operators m a n u a l . T h e f u e l used a n d the maintenance opera­
tions must also c o n f o r m to the publ ished i n f o r m a t i o n del ivered 
w i t h the tractor. T h e tractor is then l imbered-up for 12 hours 
on d r a w b a r w o r k i n accordance w i t h the manufac turer ' s pub­
l ished recommendat ions . T h e manufac turer ' s representative is 
present to m a k e appropriate decisions regarding mechanica l ad­
justments . 

T h e tractor is equipped w i t h approximate ly the a m o u n t of 
added ballast that is used d u r i n g m a x i m u m d r a w b a r tests. T h e 
tire tread-bar height must be at least 6 5 % of n e w tread height 
prior to the m a x i m u m power r u n . 

B E L T O R P O W E R T A K E - O F F P E R F O R M A N C E 

M a x i m u m P o w e r a n d F u e l C o n s u m p t i o n . T h e m a n u f a c ­
turer 's representative makes carburetor, fue l p u m p , igni t ion a n d 
governor control settings w h i c h r e m a i n unchanged throughout 
a l l subsequent r u n s . T h e governor a n d the m a n u a l l y operated 
governor control lever is set to provide the high- idle speed 
specified by the m a n u f a c t u r e r for m a x i m u m power . M a x i m u m 
power is measured by connect ing the belt puUy or the power 
take-off to a dynamometer . T h e dynamometer load is then 
g r a d u a l l y increased u n t i l the engine is operat ing at the rated 
speed specified by the m a n u f a c t u r e r for m a x i m u m power . T h e 
corresponding f u e l consumpt ion is measured. 

V a r y i n g P o w e r a n d F u e l C o n s u m p t i o n . S i x di f ferent horse­
power levels are used to show corresponding f u e l consumpt ion 
rates a n d h o w the governor causes the engine to react to the 
f o l l o w i n g changes i n dynamometer l o a d : 8 5 % of the dyna­
mometer torque at m a x i m u m p o w e r ; m i n i m u m dynamometer 
torque, % the 8 5 % torque; m a x i m u m p o w e r ; % and % ol 
the 8 5 % torque. Since a tractor is general ly subjected to vary­
i n g loads the average of the results i n this test serve w e l l for 
predic t ing the fue l consumpt ion of a tractor i n general useagc. 

D R A W B A R P E R F O R M A N C E 

A l l engine adjustments are the same as those used i n the 
belt or power take-off tests. I f the m a n u f a c t u r e r specifies a d i l 
fcrent rated c r a n k s h a f t speed for d r a w b a r operations, then the 
position of the m a n u a l l y operated governor control is changet'. 
to provide the high- idle speed specified by the m a n u l a c t u i c ! 
i n the operat ing instruct ions. 

V a r y i n g P o w e r a n d F u e l C o n s u m p t i o n W i t h Ba l las t . T h e 
v a r y i n g power r u n s are made to show the effect of speed-con­
trol devices ( eng ine governor, automatic transmissions, etc.) 
on horsepower, speed a n d fue l consumpt ion . T h e s e runs arc 
made a r o u n d the entire test course w h i c h has t w o 180 degree 

turns w i t h a m i n i m u m radius of 50 feet. T h e d r a w b a r p u l l is 
set at 3 di f ferent levels as f o l l o w s : ( 1 ) as near to the p u l l at 
m a x i m u m power as possible and st i l l have the tractor m a i n ­
tain the t ravel speed at m a x i m u m horsepower on the straight 
sections of the test course; ( 2 ) 7 5 % of the p u l l at m a x i m u m 
p o w e r ; a n d ( 3 ) 5 0 % of the p u l l at m a x i m u m power . P r i o r to 
1958, f u e l consumption data (10 hour test) were s h o w n only for 
the p u l l obtained at m a x i m u m power for tractors h a v i n g torque 
converters a n d at 7 5 % of the p u l l obtained at m a x i m u m power 
for gear-type tractors. 

M a x i m u m P o w e r w i t h Bal las t . M a x i m u m power is measured 
on straight level sections of the test course. D a t a are s h o w n for 
not more t h a n 12 di f ferent gears or travel speeds. Some gears or 
travel speeds m a y be omitted because of h i g h slippage of the 
tract ion members or because the t ravel speed m a y exceed the 
safe- l imit for the test course. T h e m a x i m u m safe speed for the 
N e b r a s k a T e s t Course has 'oeen set at 15 miles per hour . T h e 
slippage l i m i t s have been set at 1 5 % and 7 % for pneumatic 
tires and steel t racks or lugs, respectively. H i g h e r slippage 
gives w i d e l y v a r y i n g results. 

M a x i m u m P o w e r W i t h o u t Bal las t . A l l added ballast is re­
moved f r o m the tractor. T h e m a x i m u m d r a w b a r power of the 
tractor is determined by the same procedure used for getting 
m a x i m u m power w i t h ballast. T h e gear (or travel speed) is 
the same as that used i n the 10-hour test. 

V a r y i n g P o w e r a n d T r a v e l Speed w i t h Ba l las t . T r a v e l speeds 
corresponding to d r a w b a r pulls beyond the m a x i m u m power 
range are obtained to show the " l u g g i n g a b i l i t y " of the tractor. 
T h e r u n starts w i t h the p u l l at m a x i m u m power ; then addi­
t ional d r a w b a r p u l l is applied to cause decreasing speeds. T h e 
r u n is ended by one of three condit ions ; ( 1 ) m a x i m u m pul l 
is obtained, ( 2 ) the m a x i m u m slippage l i m i t is reached, or ( 3 ) 
some other operating l i m i t is reached. 

F o r addi t ional i n f o r m a t i o n about the N e b r a s k a T r a c t o r 
T e s t s w r i t e to the D e p a r t m e n t of A g r i c u l t u r a l E n g i n e e r i n g , 
U n i v e r s i t y of N e b r a s k a , L i n c o l n , N e b r a s k a . 

A l l i s - C h a l m e r s D - 1 2 C a s o l i n e 
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