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with the claims made for it by the manufacturer. Upon appli­
cation, temporary permits arc issued before tractor s are tested to 
companies who offer to submi t their tractors for test. These 
temporary permits are good until the tests are made and after 
that the permanent permit s will be issued for tra ctor s which 
pass thru the test successfull y . 

(3) That a service station with full supply of replaeement 
part s for each model of tractor shall be maintained wit hin the 
confines of the State and within reasonable shipping distance of 
customers. 

EFFECT OF THE LAW ON TRACTOR SALES 

The tractor purchaser is not in a position individually to 
make tests to show whether or not a tractor comes up to the 
claims made for it. One of the difficultie s in purchasing a 
tractor has been the fact that horse-power rating s have not always 
been true indications of tractor capacity . Some manufacturer
ha vc overra tcd their tractors ; others ha vc underrated. The re-
sult has been that farmers have sometimes secured tractor s too 
larg e or too small for the work to be done, and have also secured 
machinery too large or too small for the tractor. Th e result s of 
tractor tests under the new tractor law will give tractor pur-
chasers the information they need regarding horse-power capacity 
of tractors . Manufacturers' rating s will no doubt also be changed 
in some instances so that ratings will become more nearly 
standardized. 

Th e tra ctor pur chaser should see that the manufacturer or 
dealer from "Whom the purchase is made is provided with the 
proper permit for sale. Aft er the tests are made, tractor farmers 
will no doubt find it profitable to make a study of the result s of 
tests. 

Dealers should secure the required permit thru the manu­
facturer of the tractor. The temporary permit i s not in any respect 
a certificate of merit in the tractor; but the permanent permit, 
issued after the test i s made, will show that in the test the tractor 
came up to the advertised claim s made for it by the manufacturer. 

Result s of tractor tests should be of considerable value to 
tra ctor dealers and salesmen. It is to be expected also that deal­
ers and manufactur ers of good tra ctors will be benefited by the 
fact that buyers will have greater confidence in tractors which 
successfully pass thru tests at the University Farm. 

It should be kept clearly in mind that these tests are not 
competitive. It is not the purpose of the tests to show any one 
tractor as being the best. Noprizes, medal s, or a wards of any 
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kind will be given other than a statem ent of the performance of 
each tractor under test . 

II. RU LES FOR OFF ICIAL TRACTOR TESTS 

1. Outli ne of T est. The board of tractor test engineers has 
adopted the · following outline to be followed in the official tests 
under the law: 

The complete test will consi st of the following part s : 
(a) Draw bar work at from one-third load to full load for 12 

hour s. Thi s test give s opportunity for the tractor to "limber up." 
(b) Brake hor se-power test at rated load and rated speed 

for two hour s. Thi s test will show whether or not the tractor 
will carry it s rated load on the belt; al so show fuel consumption 
at rated load . 

(c) Brake hor se-power t est at load varying from maximum 
to no load with all engine adju stment s as in test (b) for one 
hour. Thi s will show fuel consumption and speed cont rol on 
varying load. 

( d) Brak e hor se-power test at maximum load for one hour 
with governor set as in test (b) and carburetor adju sted to give 
maximum. power. Thi s will show the maximum hor se power of 
the tractor on the belt. 

( e) Brake hor se-power test at one-half load for one hour 
with governor set as in test (b) and carburetor adjnsted for most 
economical operation at one-half load. Thi s test will show fuel 
consumption at one-half load . 

(£) Drawbar hor se-power test at rated load for ten hours. 
This test will be 111.ade on a half-mile cinder track and will show 
whether or not the tractor wi ll carry its rated drawbar load con­
tinuou sly; also show fuel consumption on clrawbar work. 

(g) Maximum drawbar hor se-power test. This test will be 
a seri es of short run s with an increa se of load for each rnn until 
the engine is overload ed or the drive whe els sJip excessively. 

(h) :Miscellaneou s. This may include investigation of 
work on incline s, turning rad ius, effectivene ss of brakes, or any 
other featur e of the tractor which may seem to require special 
observation. 

(i) Tractor s will be nnder observation for endurance thru­
out the comp lete test as outlined above. 

2. N um bering Official Tra ctor T ests. Each complete tractor 
test will be given a number ( ar abic numeral being used) an d 
the se number s will run seria ll y from one up, in the order in 
which test s arc started . Each part of the test will be nrnnb ered 
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with the serial numb er of the complete test of which it is a part 
and th e lett er used for that pa rt of the test in the "Outline of 
Test." For inst an ce, the "limbering up" run on the first tracto r 
tested will be test No. la; th e ten -hour drawbar test on that same 
tra ctor will be test No. lf. In case it is necessary for any r eason 
to repeat an y part of a test, the letter "R" will pr ecede the orig­
inal test numb er; that is, th e ten-hour drawbar test on th e first 
tractor, if r epeated , would be numbered Rlf . I f repeated a 
second tim e the number would be RR1f. When two or mor e 
<lynamorneter char ts are used in one drawba r Lest , th e char ts wi ll 
be numbe red seriall y with arabic numbers followjng the t est 
numb er and sepa rat ed from th e t est number by a hyp hen ; for 
exampl e, lf-1, lf- 2, 1 f-3, etc. Th e successive run s in test (g ) 
will be numbered lg-1, lg-2, lg-3, etc. If it is necessary to re­
peat the whole ser ies of runs in test (g), the number will be 
Rlg -1, Rlg -2, etc. If a compl ete test is repcatecl, it will be given 
a new seria l numb er. 

TESTING E QUIPMENT AND MET H ODS AND CONDITIONS OF TESTS 
IN DETAIL 

3. All tractors will be delivered for test to th e University 
Farm, Lin coln, Nebra ska. 

4. Fu els. All tests wil11 be mad e on the lowest grades of 
fuels sold thruont Nebraska on which th e tractor manufacturer
claim s tha t hi s tractor w.ill operate; that is, if the manufa ctur er 

,claims that hi s tractor will operate only on gasoline, it will be 
tested on th e lower grades of gasoline sold within Nebraska. I f 
th e manufacture r claim s that the tracto r willopera te on two or 
more di sti nct fnels ( for instance ga soline and kero sene) it will 
be tested on the least volatile of the se fuels, that is, kerosene. 
I f th e manufacturer so desir es, the tractor will also be given test 
(b), par . 1, on th e oth er fuel or fuels on which th e tra ctor is 
claimed to operat e. 

Fuels wi ll be supplied by th e U niversi ty and charged to the 
manufacturer at cnrr ent pr ices. 

All fnels will be t ested and measur ed in accordrrnce wi th 
pa r . 9. 

5. Lubricants. Manufacturers will be asked to specify th e 
kind s and grades of lubricant to be used on th e different part s 
of each tra ctor tested . The se lubri cant s will be supplied by the 
University and charg ed to the m an nfactur er at current prices . 

A ll engine oils will be tested and measured in accorda nce 
with pa r. 9. 
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6. Manufacturers' R epr esentati ves and Tractor Operators.
The tractor manufacturer will furni sh an ampl e nnmb er of 
trained operator s with his tractors when they are being te sted . 
During the "limb ering up" run, (a) par. 1, the manufactur er' s 
operator will operat e the tractor and give necessar y in struction s 
to operator s employed by the Univer sity who will have charg e of 
th e tractor in t ests (b), (c), (d), (e), (f), (g), and (h), par. 1. 
The operator employed by the 111anufacturer should be pre sent at 
all time s during th e te st to sec that the tractor is operat ed accord ­
ing to in stru ction s and that the test is fair in every way to the 
tra ctor. 

R epr esentative s of manufacturer s ar e wel come to be pre sent 
during th e te st but non e of them will handle the tractor nor an y 
testing equipment during th e te st excepting by a uthority from 
th e engin eer in charg e or some p er son designated by him. 

If the manufacturer ha s more than one repre sentative pr esent 
during th e te st , he shall designate one of them as hi s offtcial repr e­
sentativ e. 

7. B elt T ests. Th ese te st s will be mad e with a Sprague 
electri c clynamom eter of 150 H. P. capa cit y . Thi s dynamom eter 
will be <lri ven thru an ext ension shaft mounted on SKF ball 
beari ngs and carrying a paper pulley 10" in diameter and 12" 
fac e (manufa ctured by the Rockwood Mfg, Co. , Indianapoli s, 
Ind.). Th e tractor will be belted to thi s pulley. 

Th e following belt s ar c suppli ed by th e U11iver sity : 
1- 5" singl e fir st quality leather belt, 50 ft. long. 

5-ply "Glide" fri ction surfac e rubb er belt , 60 ft. long 
(manufactur ed by Good year Tir e and Rubb er Co. , Akron , Ohio). 

1- 8" 4-p ly "Klingtite -friction surfac e rubb er belt 80 ft. 
long (manufactur ed by Goodyear Tire & Rubb er Co., Akron , 
Ohio) . 

1- 10" 5-ply "Gandy " stitched canva s belt J 00 ft . long 
(manufactured by th e Gand y Belting Co., Baltimore, 1Haryland). 

Th e tra ctor manufacturer may select an y of the belt s men ­
tion ed above , or ma y supply hi s own belt if he desir es to do so. 

Tr ac tors will be given credit only for the power deliver ed 
to the dynamometer. 

8. Drawbar tests will be made on a half -mil e cind er tra ck. 
Thi s tra ck is not level but ha s several short grade s none of whi ch 
is gr eat er than 3½ per cent. The condition of th e tr ack will be 
kept as nearly uniform as po ssible by dragging , rolling, and 
sprinkling when necessary . 

To provide a drawbar load whi ch can be kept constant 
during a test and which can be adju sted to suit differ ent sizes of 
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tractor s, a dynamometer car or loading machine will be used. 
Th is loading machine will cons ist of an Illinoi s tractor chassis 
with a prague elect ri c genera tor mounted in place of th e engine 
and driven by power from th e drivewheels of the machine as it is 
pulled by the tractor under test . Th e clrawbar load can be 
adj usled by adju sting th e electric load tak en from the generator . 
Thi s loading machine will hav e a capacity up to about 30 draw­
bar horse power . For larg er tra ctors, additional load s wiill be 
pu llccl behind the loading machin e. 

The drawbar pull will be reg istered by a Gulley tra ction 
dynamometer (manufactured by the Burr Co., Champaign, Ill. ), 
wh ich will be attached betwee n the tractor and th e dynamometer 
car . 

9. Measuring Fuel, Oil, and Water. Th e quantit y of fuel 
used in each part of the test (except a, par. 1) wi ll be determined 
by weight and th e quantity reduced to gallons at 60° F. For 
brak e tests a tank will be pla ced on a, scale and set at the same 
height as th e tank on the tractor. Fuel will be drawn from thi s 
tank on the scale during the tests. 

For th e 10-hour drawbar test either 0£ the following methods
may be usccl: Fir st method : Fill the tank to a measu red level 
at th e beginning of the test. Fill to the same level at th e end of 
the test, weighing the fuel put in. S econtl method : Drain th e 
tank at the beginning of th e test. Fill th e tank, weighing th e 
fu el pu t in. Drain th e tank again at the end of tho test, weighing 
the fuel drawn out . One of the se n1ethod s may be more con, ·cnient 
and accurate wit h some tractors and th e other method with other 
tractors. 

A sampl e of each order of f11cl received will be tested at the 
M:echani cal Engineering La boratories . 

Th e quantity of oil used will be clelcrminecl with stan dard 
gallon, quart, and pint 1ne asnres, or by weight when mor e con­
venient. Th e quantity used in the complete test (see par . 1) will 
be det ermin ed as accurately as possible. I n most cases i t will 
not be practicable to try to determine th e amount of oil used in 
each sep arat e part of th e test. amples of all engine oi l used 
will be tested at th e Mechanical Engineering Laboratories In 
the case of r ecirculating oiling systems the oil will al so be tested 
at th e end of lh e tractor test or when the oil is drained. 

Quantit y of wat er used in each pa rt of the test ( except a, 
par. 1) wi ll be determin ed by mea suring the height of water in 
th e radiator or tank at the beg inning of the test and filling to the 
same level at the encl of the test, weighing th e water add ed . I £ 
necessary in order to secur e accu rat e result s, the watter added 
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will be heated to the same temperature as the water rn the 
radiator. 

RULES AND DETAILED DESCRIPTION OF TESTS 

(For outline of tests see par. 1.) 

10. Test ( a) "Limb ering up" Run. The principal object of 
this run is to take out the stiffness likely to be found in a new 
machine. Record of any repairs or adju stments made and of 
oil consumption, loads car ried, and actual running time will be 
kept by an observer . 

Tractors in this run will be used to pull drags and rollers 
in maintaining the cinder track and for any other drawbar work 
that may be convenient . 

The loads pulled will be: Approximately one-.third load for 
approximately four hours, approximately two-thirds load for 
approximately four hours, and approximately full load for 
approximately four hours: A tota l of approximately 12 hours 
actual running time. 

The tractor will be operated by an employee of the tractor 
manufacturer. 

11. Test (b) Brake H orse-power Test at Rated Load. The 
object of thi s test is to show whether or not the tractor will 
carry continuously its rated load on the belt and to show fuel 
consumption at rated load

The tractor will be given as nearly as possible its rated load. 
The governor will be set to run the engine at rated speed . If 
the tractor will not carry its rated load at ra ted speed, this test 
will be made at the greatest load it will carry at ratE3d speed. 

The test will begin after the temp eratu re of the cooling fluid 
has become constant. The duration of the test will be two hours 
continuous run with no change in load or in tractor adjustments. 

The tractor will be operated by an emp loyee of the Univer­
sity. 

12. Test (c) Brake Horse-power Test at varying Load. 
The object of this test is to show fuel consumpti on and governor 
control when the load varies. 

All adjustments are to be as in test (b), par . 11. 
The time and loads will be as follow s : 
10 minutes at rated load ( or load carried in test (b), par. 11). 
10 minute s at maximum load. 
10 minutes at no load. 
10 minutes at ¼ load. 
10 minutes at ½ load. 
10 minute s at ¾ load . 


