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NEBRASKA TRACTOR TEST 970 - INTERNATIONAL FARMALL 856 DIESEL 

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

Fuel Consumption Temperature Degrees F 
Crank­

H p shaft Gal L b Hp-hr Air Air Barometer H p 
speed per per per Cooling wet dry inches of 
rpm hr hp-hr gal medium bulb bulb 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 

100.49 2400 

R a t e d E n g i n e S p e e d — T w o H o u r s 

6.632 0.460 15.15 181 62 75 28.990 

94.29 

S t a n d a r d P o w e r T a k e - o f f S p e e d (1000 r p m ) - O n e H o u r 

2072 6.047 0.447 15.59 184 62 75 28.960 

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 

88.57 2485 5.953 0.468 14.88 176 63 75 

0.00 2652 2.148 170 61 72 

46.00 2582 4.003 0.607 11.49 172 62 73 

100.96 2400 6.598 0.456 15.30 180 63 75 

23.17 2618 3.060 0.921 7.57 171 62 74 

67.67 2537 4.890 0.504 13.84 174 63 75 

A v 54.40 2546 4.442 0.569 12.25 174 62 74 28.945 

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

Hp 
Draw- Speed 

bar miles 
pull per 
lbs hr 

Crank­
shaft 
speed 
rpm 

Slip 
of 

drivers 
% 

Fuel Consumption 

Gal 
per 
hr 

Temp Degrees F 
Barom-

L h Hp-hr Cool- Air Air eter 
per per ing wet dry inches of 

hp-hr gal med bulb bulb 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 

87.17 

M a x i m u m A v a i l a b l e P o w e r — T w o H o u r s — 8 t h G e a r (1st H i - T A ) 

7127 4.59 2399 8.68 6.641 0.531 13.13 162 44 53 28.843 

7 5 % o f P u l l a t M a x i m u m P o w e r — T e n H o u r s — 8 t h G e a r (1s t H i - T A ) 

70.60 5398 4.90 2502 6.35 5.525 0.545 12.78 161 56 60 28.630 

50% o f P u l l a t M a x i m u m P o w e r — T w o H o u r s — 8 t h G e a r (1st H i - T A ) 

49.68 3649 5.11 2540 4.24 4.583 0.643 10.84 158 37 43 28.760 

M A X I M U M P O W E R W I T H B A L L A S T 

72.71 9417 2.90 2464 14.98 5 t h G e a r ( 3 r d L o - T A ) 164 54 65 28.700 

84.84 8315 3.83 2400 10.15 6 t h G e a r ( 3 r d L o - D D ) 164 45 56 28.850 

86.05 8074 4.00 2405 9.88 7 t h G e a r ( 4 t h L o - T A ) 162 45 56 28.850 

88.70 7213 4 .61 2403 8.43 8 t h G e a r (1st H i - T A ) 165 45 56 28.860 

87.77 6250 5.27 2400 7.23 9 t h G e a r ( 4 t h L o - D D ) 160 46 56 28.870 

89.95 5589 6.03 2403 6.51 10th G e a r (1st H i - D D ) 160 46 56 28.870 

90.09 5391 6.27 2399 6.07 11 th G e a r ( 2 n d H i - T A ) 162 45 55 28.880 

88.88 4077 8.18 2400 4.35 12 th G e a r ( 2 n d H i - D D ) 160 45 55 28.880 

88.85 2982 11.17 2401 3.66 13 th G e a r ( 3 r d H i - T A ) 160 45 55 28.880 

82.94 2154 14.50 2397 2.72 14 th G e a r ( 3 r d H i - D D ) 160 45 55 28.880 

M A X I M U M P U L L W I T H O U T B A L L A S T 

66.02 8448 2.93 2481 14.93 5 t h G e a r ( 3 r d L o - T A ) 158 54 69 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 -
(1s t H i - T A ) 

- 8 th G e a r 

P o u n d s p u l l 7213 8001 8453 8811 9027 9144 8951 

H o r s e p o w e r 88.70 85.97 80.61 72.46 63.22 52.73 41.47 

C r a n k s h a f t speed r p m 2403 2131 1911 1667 1430 1181 945 

M i l e s p e r h o u r 4 .61 4.03 3.58 3.08 2.63 2.16 1.74 

S l i p of d r i v e r s % 8.43 9.88 10.68 11.60 12.25 12.51 12.12 

T I R E S , B A L L A S T a n d W E I G H T 

R e a r t i r e s - N o , s ize, p l y & p s i 
B a l l a s t - L i q u i d 

C a s t i r o n 
F r o n t t i r e — N o , s ize, p l y & p s i 

B a l l a s t — L i q u i d 
C a s t i r o n 

H e i g h t o f d r a w b a r 
S t a t i c w e i g h t w i t h o p e r a t o r — R e a r 

F r o n t 
T o t a l 

W i t h B a l l a s t W i t h o u t B a l l a s t 

T w o 18.4-38; 8; 16 T w o 18.4-38; 8; 16 
850 l b e a c h 
N o n e 
T w o 7.50-16; 8; 40 
N o n e 
N o n e 
18 i n c h e s 
9120 l b 
2915 I h 
12035 I h 

N o n e 
N o n e 
T w o 7.50-16; 8; 40 
N o n e 
N o n e 

181/2 i n c h e s 
7420 l b 
2870 l b 
10290 l b 

D e p a r t m e n t o f A g r i c u l t u r a l E n g i n e e r i n g 
D a t e s o f T e s t : A p r i l 15 to A p r i l 30, 1968 
M a n u f a c t u r e r : I N T E R N A T I O N A L H A R V E S ­

T E R C O M P A N Y , C H I C A G O , I L L I N O I S 
F U E L , O I L a n d T I M E F u e l N o 2 D i e s e l 

C e t a n e 52.4 ( r a t i n g t a k e n f r o m o i l c o m p a n y ' s 
t y p i c a l i n s p e c t i o n d a t a ) S p e c i f i c g r a v i t y c o n ­
v e r t e d to 6 0 V 6 0 ° 0 .8371 W e i g h t p e r g a l l o n 
6.970 l b O i l S A E 30 A P I s e r v i c e c l a s s i f i c a t i o n 
M S , D G , D M , D S T o m o t o r 2.092 g a l D r a i n e d 
f r o m m o t o r 1.413 g a l T r a n s m i s s i o n a n d f i n a l -
d r i v e l u b r i c a n t I H H y - I r a n F l u i d T o t a l t i m e 
e n g i n e w a s o p e r a t e d 45 h o u r s . 

E N G I N E M a k e I n t e r n a t i o n a l D i e s e l T y p e 
6 c y l i n d e r v e r t i c a l S e r i a l N o 2 U 0 0 6 2 8 4 C r a n k ­
s h a f t m o u n t e d l e n g t h w i s e R a t e d r p m 2400 B o r e 
a n d s t r o k e 4 . 3 2 1 " x 4 . 6 2 5 " C o m p r e s s i o n r a t i o 
16 to 1 D i s p l a c e m e n t 406.9 c u i n C r a n k i n g 
s y s t e m 12 v o l t e l e c t r i c ( t w o 6 -vo l t b a t t e r i e s ) 
L u b r i c a t i o n p r e s s u r e A i r c l e a n e r t w o stage d r y 
type w i t h a u t o m a t i c d u s t u n l o a d e r u s i n g re ­
p l a c e a b l e p l e a t e d p a p e r e l e m e n t O i l f i l t e r f u l l 
o w s c r e w - o n r e p l a c e a b l e c a r t r i d g e O i l coo l e r 
e n g i n e c o o l a n t h e a t e x c h a n g e r for e n g i n e o i l , 
r a d i a t o r f o r t r a n s m i s s i o n a n d h y d r a u l i c o i l F u e l 
f i l t e r one p r i m a r y a n d one f i n a l f u e l f i l t e r u s i n g 
r e p l a c e a b l e s c r e w - o n c a r t r i d g e s M u f f l e r w a s u s e d 
C o o l i n g m e d i u m t e m p e r a t u r e c o n t r o l t h e r m o ­
stat . 

C H A S S I S T y p e s t a n d a r d S e r i a l N o 10970 S - Y 
T r e a d w i d t h r e a r 5 6 " to 94 f r o n t 5 0 " to 7 4 " 
W h e e l base 104.8" C e n t e r o f g r a v i t y ( w i t h o u t 
o p e r a t o r o r b a l l a s t , w i t h m i n i m u m t r e a d , w i t h 
f u e l t a n k f i l l e d a n d t r a c t o r s e r v i c e d f o r o p e r a ­
t i o n ) H o r i z o n t a l d i s t a n c e f o r w a r d f r o m center -
l i n e of r e a r w h e e l s 2 8 . 6 " V e r t i c a l d i s t a n c e a b o v e 
r o a d w a y 37 .7 " H o r i z o n t a l d i s t a n c e f r o m c e n t e r 
of r e a r w h e e l t r e a d 0 " to the r i g h t / l e f t H y d r a u ­
l i c c o n t r o l s y s t e m d i r e c t e n g i n e d r i v e T r a n s m i s ­
s i o n se lec t ive gear f i x e d r a t i o w i t h p a r t i a l r a n g e 
o p e r a t o r c o n t r o l l e d p o w e r s h i f t i n g A d v e r t i s e d 
speeds m p h h r s t I 14 second 1^4 t h i r d I S 4 f o u r t h 
214 f i f t h 314 s i x t h 4 s e v e n t h 4 1 ^ e i g h t h 434 
n i n t h 51/2 t e n t h 6 e l e v e n t h 614 t w e l f t h 814 t h i r ­
t e e n t h 11 f o u r t e e n t h 14 f i f t e e n t h 143^ s i x t e e n t h 
I8.34 r everse first 214 second 3 t h i r d 3 f o u r t h 4 
fifth 5(4 s i x t h 7 s e v e n t h 7(4 e i g h t h 9 ) 4 C l u t c h 
s i n g l e p l a t e d r y d i sc o p e r a t e d b y foot p e d a l 
B r a k e s d r y disc h y d r a u l i c a l l y p o w e r a c t u a t e d b y 
t w o foot p e d a l s S t e e r i n g h y d r a u l i c w i t h p o w e r 
assist T u r n i n g r a d i u s (on concre te s u r f a c e w i t h 
b r a k e a p p l i e d ) r i g h t 114" l e f t 114" ( on c o nc r e te 
s u r f a c e w i t h o u t b r a k e ) r i g h t 1 2 3 " l e f t 1 2 3 " 
T u r n i n g space d i a m e t e r (on conc re te s u r f a c e 
w i t h b r a k e a p p l i e d ) r i g h t 2 4 1 " l e f t 2 4 1 " (on c o n ­
crete s u r f a c e w i t h o u t b r a k e ) r i g h t 2 6 0 " l e f t 2 6 0 " 
B e l t p u l l e y 1101 r p m at 2400 e n g i n e r p m d i a m 
1 1 " face 7 .5" B e l t speed 3170 f p m P o w e r t a k e ­
off 539 or 1014 r p m at 2100 e n g i n e r p m . 

R E P A I R S a n d A D J U S T M E N T S N o r e p a i r s 
or a d j u s t m e n t s . 

R E M A R K S A l l test r e s u l t s w e r e d e t e r m i n e d 
f r o m o b s e r v e d d a t a o b t a i n e d i n a c c o r d a n c e w i t h 
the S A E a n d A S A E test code. 

F i r s t , second, t h i r d a n d f o u r t h gears w e r e n o t 
r u n as i t w a s necessary to l i m i t the p u l l i n fifth 
gear to a v o i d excess ive w h e e l s l i p p a g e . F i f t e e n t h 
a n d s i x t e e n t h gears w e r e n o t r u n as t h e y e x ­
ceeded 15 m p h . 

W e , the u n d e r s i g n e d , c e r t i f y t h a t t h i s is a t r u e 
a n d c o r r e c t r e p o r t of o f f i c ia l T r a c t o r T e s t 970. 
L . F . L A R S E N 

E n g i n e e r i n C h a r g e 
G . W . S T E I N B R U E G G E , C h a i r m a n 
J . J . S U L E K 
D . E . L A N E 

B o a r d of T r a c t o r T e s t E n g i n e e r s 

T h e University of Nebraska Agricultural Experiment Station 
E . F . Frolik, Dean; H . W . Ottoson, Director; L i n c o l n , Nebraska 



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 production model equipped for com­
mon usage. Power consuming accessories can be discon­
nected only when it is convenient for the operator to do 
so in practice. Additional weight can be added as ballast 
if the manufacturer regularly supplies it for sale. T h e 
static tire loads and the inflation pressures must conform 
to recommendations in the T i r e Standards published by 
the Society of Automotive Engineers. 

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 drained and refilled with a 
measured amount of new oil conforming to specifications 
in the operators manual. T h e fuel used and the mainte­
nance operations must also conform to the published 
information delivered with the tractor. T h e tractor is 
then limbered-up for 12 hours on drawbar work in ac­
cordance with the manufacturer's published recommend­
ations. T h e manufacturer's representative is present to 
make appropriate decisions regarding mechanical adjust­
ments. 

T h e tractor is equipped with approximately the 
amount of added ballast that is used during maximum 
drawbar tests. T h e tire tread-bar height must be at least 
65% of new tread height prior to the maximum power 
run. 

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 Power and Fuel Consumption. T h e manu­
facturer's representative makes carburetor, fuel pump, 
ignition and governor control settings which remain un­
changed throughout all subsequent runs. T h e governor 
and the manually operated governor control lever is set 
to provide the high-idle speed specified by the manufac­
turer for maximum power. Maximum power is measured 
by connecting the belt pulley or the power take-ofi to a 
dynamometer. T h e dynamometer load is then gradually 
increased until the engine is operating at the rated speed 
sjDecified by the manufacturer for maximum power. T h e 
corresponding fuel consumption is measured. 

Varying Power and F u e l Consumption. Six different 
horsepower levels are used to show corresponding fuel 
consumption rates and how the governor causes the en­
gine to react to the following changes in dynamometer 
load: 85% of the dynamometer torque at maximum 
power; minimum dynamometer torque, i% of the 85% 
torque; maximum power, % and ^ of the 85% torque. 
Since a tractor is generally subjectecl to varying loads the 
average of the results in this test serve well for predicting 
the fuel consumption of a tractor in general usage. 

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 in 
the belt or power take-off tests. If the manufacturer speci­
fies a different rated crankshaft speed for drawbar op­
erations, then the position of the manually operated 
governor control is changed to provide the high-idle 
speed specified by the manufacturer in the operating-
instructions. 

Varying Power and Fuel Consumption W i t h Ballast. 
T h e varying power runs are made to show the effect of 

speed-control devices (engine, governor, automatic trans­
mission, etc.) on horsepower, speed and fuel consump­
tion. These runs are made around the entire test course 
which has two 180 degree turns with a minimum radius 
of 50 feet. T h e drawbar pull is set at 3 different levels as 
follows: (1) as near to the pull at maximum power as 
possible and still have the tractor maintain the travel 
speed at maximum horsepower on the straight sections of 
the test course; (2) 75% of the pull at maximum power; 
and (3) 50% of the pull at maximum power. Prior to 
1958, fuel consumption data (10 hour test) were shown 
only for the pull obtained at maximum power for trac­
tors having torque converters and at 75% of the pull 
obtained at maximum power for gear-type tractors. 

Maximum Power with Ballast. Maximum power is 
measured on straight level sections of the test course. 
Data are shown for not more than 12 different gears or 
travel speeds. Some gears or travel speeds may be omitted 
because of high slippage of the traction members or be­
cause the travel speed may exceed the safe-limit for the 
test course. T h e maximum safe speed for the Nebraska 
Test Course has been set at 15 miles per hour. T h e slip­
page limits have been set at 15% and 7% for pneumatic 
tires and steel tracks or lugs, respectively. Higher slip­
page gives widely varying results. 

Maximum P u l l without Ballast. A l l added ballast is 
removed from the tractor. T h e drawbar pull is deter­
mined at slip limits of 15% for pneumatic tires or 7% 
for steel tracks or lugs. T h e tractor is operated at the 
fastest possible travel speed. 

Varying Power and T r a v e l Speed with Ballast. T r a v e l 
speeds corresponding to drawbar pulls beyond the maxi­
mum power range are obtained to show the "lugging 
ability" of the tractor. T h e run starts with the pull at 
maximum power; then additional drawbar pull is ap­
plied to cause decreasing speeds. T h e run is ended by 
one of three conditions: (1) maximum pull is obtained, 
(2) the maximum slippage limit is reached, or (3) some 
other operating limit is reached. 

For additional information about the Nebraska Trac ­
tor Tests write to the Department of Agricultural Engi­
neering, University of Nebraska, L incoln , Nebraska. 

I N T E R N A T I O N A L F A R M A L L 856 D I E S E L 
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