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The Experiment Station
University of Nebraska College of Agriculture
W. V. Lambert, Director, Lincoln, Nebraska

Department of Agricultural Engineering NEBRASKA TRACTOR TEST NO. 528
Dates of test: October 19 to October 22, 1954
Manufacturer: JOHN DEERE WATERLOO TRACT-

S OR WORKS OF DEERE MANUFACTURING ‘ JOHN DEERE 70 DIESEL
COMPANY, WATERLOO, IOWA i
Manufacturer’s rating: Not rated
BELT HORSEPOWER TESTS FUEL, OIL and TIME Diesel ‘FUC]'.(.:CtaI'lC NOSO
(rating taken from oil company’s typical inspection
Crank Fuel Consumption Water Temp Deg F - data): Weight per gallon 7.045 Ib OIL SAE 20:
N shaft used : inches of to motor 2.434 gal; drained from motor 2.311 gal
'In:' m“:l“‘ ::‘:'ﬂ ":hl:’r wl::u c:’:‘l Air mercury Total time motor was operated 44 hours.
CHASSIS Type Tricycle Serial No. 7017500 Tread
:I'ESTS B & C—100% MAXIMUM LOAD—TWO HOURS width rear 60” to 88” front 85/16” and 12 1/16”
* 1504004 | P50 g 0i00- F - 0557 500 [ 229:003 Wheel base 91” Hydraulic control system direct
TEST D—RATED LOAD—ONE HOUR engine_drivc with throw out lever Advertised spgcds
44.14 | 1126 | 2491 | 1772 | 0398 [ 0.00 [ 153 | 49 | 28975 g‘gg f_lrsl: ffsmond 33-525th]13r<{t 4'Snf°u3t'h 651 zf;/ftf}
TEST E—VARYING LOAD—TWO HOURS (20 minute runs; last line average) fre TH® rom 1125 Belt speed 3792 for Clumch
44.06 1125 2.487 17,72 0.398 e e Gl st o R multiple dry disc operated by hand lever Seat up-
3403 1242 0.830 3.65 1.931 T BT F e R e holstered seat with back rest Brakes internal expand-
23.14 1182 1559 | 14.84 | 0475 R P Ly [T U e i};lg shotc koperétzt! b¥ two foolt.pedal_shEg\aalizedd o
ower take-off direct engine drive with independen
49.73 i 2,623 17.62 | 0.400 .. | 160 | 48 | ... clutch Steering aided by hydraulic power steering.
11.84 1209 1.120 10.57 | 0.666 TR s 2 o | e T AR : ;
33.82 1157 | 2.010 | 16.83 | 0.419 I B G L B o ? E,NGH“TESM?lic IIIOhn70DlC7C;‘(:)0DESCLI’(r¥1p§ 2 cyhmtle‘;
orizontal Serial No. rankshaft mounte
2760 oA L SEsDs 1!0;122%9}3 ‘(A 0.14)61 l U'OO) |_151 | 49 28.975 crosswise Head I Lubrication pressure Bore and stroke
t Dynamometer, 6%” x 6%” Rated rpm 1125 Compression ratio 16
Eng rpm. |[1123 |1073 |1019 970 | 916 | 867 | 816 770 |716 | 668 to 1 Displacement 376 cu. in. Port diameter valves
Lb-ft. 259.4| 295.1| 302.8| 309.8| 313.3| 314.1| 314.1| 318.5]319.4]|316.8 mlet_f2-061216xbéust 1.653 Soverm;rt vtzimable ‘specg
g T centrifugal Ignition system battery Starting system
Dyn rpm. [1019 | 969 | 918 | 871 | 820 | 772 | 724 | 680 |630 |58+ volt battery Air cleaner oil washed wire mesh Muff-
ler was used Oil filter replaceable impregnated paper
DRAWBAR HORSEPOWER TESTS element Cooling medium temperature control therm-
Slip Fuel Consumption Water | Temp Deg F | _ ostat Fuel filter brass wire screen in sediment bowl
He D;:,' m ‘ii,.::;; d:i‘u Gal | Hphr| 1Ib “:ld Cotle ihches o€ and 2 replaceable impregnated paper elements.
R R Sk ey - B sl e et STARTING ENGINE Make John Deere Type 4
% cylinder “V” Bore and stroke 2” x 1% ” Displace-
- TESTS F & G—100% MAXIMUM LOAD ment 18.85 cu in Rated rpm 5500 Ignition battery
o 36.08 | 6189 | 2.19 | 1125 | 15.85 | ... .. Not Recorded ..... | 135 | 56 | 29.150 Starter 6 volt-battery.
4450 | 4941 | 3.38 | 1125 | 835 | ..... Not Recorded .. ... | 160 | 53 | 29.005 :
44.57 | 3687 | 453 | 1125 | 586 ..... Not Recorded ... 160 | 53 | 29.005 et R e G
45.09 | 2589 | 6.53 | 1124 | 430 | ..... Not Recorded ... .. 158 | 53 | 29.005 )
44.04 | 1840 | 898 | 1126 | 3.05 | ..... Not Recorded ... .. 156 | 50 | 28.990 bREMf]“:thS A“]tfst,t;fsu[lts i detem:;gﬁd from
observed data and without allowances, additions or
42.71 | 1243 | 12.88 | 1126 | 155 | ..... Not Recorded ... .. 158 | 53 | 28.990 R CR e s R
TEST H—RATED LOAD—TEN HOURS—3rd Gear pumps as set by the manufacturer and data from
3479 | 2831 | 4.61 | 1125 | 4.33 | 2.204 | 15.78 | 0.446 | 0.00 | 154 | 61 | 28.991 these tests were used in determining the horsepower
TEST J—OPERATING MAXIMUM LOAD—3rd Gear g) b[t; d]S:VCl((‘)pcl:ll in tcsl;(D and H, ;’espe'ct}':vclhy. Tests
4242 [ 3584 | 444 [ 1126 [ 750 [ ... .. Not Recorded ... | 158 | 55 | 29.180 i Il PR WS vl G ame
TEST K-—OPERATING MAXIMUM LOAD—3rd Gear i
T ey o e v G R L T i o Not Recorded .. ... | 157 | 60 | 29.180
TIRES, WHEELS AND WEIGHT
Tests F, G, & H Test J Test K
Rear wheels
Type Cast iron Cast iron Cast iron HORSEPOWER SUMMARY
Liquid ballast 800 b each None None
Added cast iron 140 Ib each None None 3 Drawbar . . Belt
. 1. Sea level (calculated) maximum
T o horsepower (based on 60°F and
No. and_size Two 13-38 Two 13-38 Two 12-38 20027 HG) 4566 51.49
Ply 6 6 6 ¢ .
Air pressure 16 1b 12 1b 12116 o 2. Observed maximum horsepower
Front wheels (tests F and B) 44.57 50.40
Type Pressed steel Pressed steel Pressed stecl 3. Seventy-five per cent of calcula-
Liquid ballast None None None ted maximum drawbar horsepower
Added cast iron Rione None None and eighty-five per cent of calcula-
Front tires ted maximum belt horscp_ower
No. and_size “Two 6.00-16 Two 6.00-16 Two 6.00-16 R B e e o i
Ve Ply 4 4 4 We, the undersigned, certify that this is a true
Air pressure 28 1b v hagih S| o e T and correct report of official tractor test No. 528.
Height of drawbar 18% inches 19 inches 18 inches : L. F. LARSEN
Static weight Engineer-in-charge
Rear end 6683 1b 4803 1b 4754 1b C. W. SMITH
Front end 2170 1b 2159 1b 2150 1b ;; W. HURLBUT
Total weight as tested .Blzér}glfqﬁ S D
with operator 9028 1b 7137 1b 7079 1b Engineers e

e T e N B B e S« S L RN e S Che e R T AL



EXPLANATION OF TEST REPORT

TEST A: The manufacturer’s representative operates the
tractor for a minimum of 12 hours using light to heavy draw-
bar loads in each gear.

This serves as a period for limber up, general observation
and adjustments. Adjustments that are permissible include
valve tappet clearance, breaker point gap, spark plug gaps,
clutch and others of a similar nature. No new parts or acces-
sories can be installed without having mention made of it in
the report.

No data are recorded during this preliminary run except
the time that the engine is operated.

BELT HORSEPOWER TESTS

TEST B: The throttle valve is held wide open, and the
belt load on the dynamometer is adjusted so that the engine
is at the rated speed recommended by the manufacturer. Car-
buretor, ignition timing and manifold adjustments are all set
for maximum engine power.

This test is designed to determine maximum belt horse-
power of the tractor at rated speed and to measure fuel con-
sumption at the maximum power on the belt.

TEST C: For tractors with carburetors the best fuel econ-
omy does not always occur when the engine develops maxi-
mum power at rated speed. Test C is intended to allow the
manufacturer’s representative to select a more economical fuel
setting even though there is a slight loss of power. This more
practical carburetor setting is used in all later tests except test
F. The throttle valve is held wide open and load adjusted to
give rated rpm. Tests B and C are the same for diesel tractors
which have an altogether different fuel system.

TEST D: The throttle control lever is set so that the gov-
ernor will maintain rated engine speed when rated load is
applied. Rated load is 85%, of 100%, maximum, as obtained in
test B, corrected to standard conditions.

This rating is somewhat less than the maximum belt horse-
power in order that the operator may have a certain amount
of reserve.

TEST E:

Varying load serves to show the range of engine speeds
when the engine is controlled by the governor during the fol-
lowing varied loads of 20 minutes each: rated load, no load,
Y% rated load, maximum load at wide open throttle valve,

Y% and % rated load.

The average result of this test shows the average power
and fuel consumption. Since the average tractor is subjected
to varying loads, these data serve well in predicting fuel con-
sumption and efficiency of a tractor in general use.

Torque, Ib-ft at dynamometer, is obtained with wide open
throttle and sufficient load is applied to give several readings.

DRAWBAR HORSEPOWER TESTS

In all drawbar tests the pull exerted by the tractor is trans-
mitted by a hydraulic pressure cylinder to a recording instru-
ment in the test car. All tests are made on the same dirt test
course which is maintained by grading, sprinkling and rolling

so that it remains very nearly the same throughout the season.
The same tires, wheels and weights are used for all tests except
J and K.

TEST F: A drawbar test, the results of which are used to
determine the rated drawbar horsepower in test H. The car-
buretor is set to develop maximum power as in test B. The
rated gear recommended by manufacturer as plow gear is
used in this test. The drawbar load is adjusted to give rated
engine speed. -

TEST G: Maximum drawbar horsepower is determined in
each gear when the carburetor is set for fuel economy as in
test C. The throttle valve is held wide open and the load is
applied so that the engine runs at rated engine speed.

When operating in low gear it is not uncommon for the
tractor to develop less drawbar horsepower than in rated gear
because of excessive wheel slippage. When excessive wheel
slippage occurs the load is reduced until slippage approaches
16%,. When the load is reduced it is necessary to operate the
tractor engine at part throttle and control engine speed by
governor action.

TEST H: Intended to test the ability of the tractor to run
continuously for 10 hours at rated drawbar horsepower and
to determine the fuel consumption during that time. Rated
drawbar horsepower is 75%, of 100%, maximum drawbar horse-
power (Test F), corrected to standard conditions.

When operating at rated load the throttle control lever is
set to maintain rated engine speed. This rating is less than
maximum drawbar horsepower in order that the operator may
have a certain amount of reserve.

TEST J: The tractor is operated in rated gear with all added
weight removed. This test shows the effect of the removal of
added weight on the performance of the tractor when com-
pared with test G .

Removal of wheel weights generally increases wheel slip-
page and decreases drawbar horsepower.

TEST K: Similar to test ] except that the smallest tires
and lightest wheels offered by the manufacturer are used.
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