University of Nebraska - Lincoln

DigitalCommons@University of Nebraska - Lincoln

Historical Circulars of the Nebraska Agricultural

Experiment Station Extension

12-1919

The Nebraska Tractor Law and Rules for Official Tractor Tests

L. W. Chase
E. E. Brackett
0. W. Sjogren
C. K. Shedd

Follow this and additional works at: https://digitalcommons.unl.edu/hcnaes

b‘ Part of the Agriculture Commons, and the Bioresource and Agricultural Engineering Commons

This Article is brought to you for free and open access by the Extension at DigitalCommons@University of
Nebraska - Lincoln. It has been accepted for inclusion in Historical Circulars of the Nebraska Agricultural
Experiment Station by an authorized administrator of DigitalCommons@University of Nebraska - Lincoln.















i §

NeBraskA Orrician Tractor TrsTs 5)

kind will be given other than a statement of the performance of
each tractor under test.

II. RULES FOR OFFICIAL TRACTOR TESTS

1. Ouwtline of Test. 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 consist of the following parts:

(a) Drawbar work at from one-third load to full load for 12
hours. This test gives opportunity for the tractor to “limber up.”

(b) DBrake horse-power test at rated load and rated speed
for two hours. This test will show whether or not the tractor
will carry its rated load on the belt; also show fuel consumption
at rated load.

(¢) Brake horse-power test at load varying from maximum
to no load with all engine adjustments as in test (b) for one
hour. This will show fuel consumption and speed control on
varying load.

(d) Brake horse-power test at maximum load for one hour
with governor set as in test (b) and carburetor adjusted to give
maximum power. This will show the maximum horse power of
the tractor on the belt.

(e) DBrake horse-power test at one-half load for one hour
with governor set as in test (b) and carburetor adjusted for most
economical operation at one-half load. This test will show fuel
consumption at one-half load.

(f)  Drawbar horse-power test at rated load for ten hours.
This test will be made on a half-mile cinder track and will show
whether or not the tractor will carry its rated drawbar load con-
tinuously ; also show fuel consumption on drawbar work.

(g) Maximum drawbar horse-power test. This test will be
a series of short runs with an increase of load for each run until
the engine is overloaded or the drive wheels slip excessively.

(h) Miscellaneous. This may include investigation of
work on inclines, turning radius, effectiveness of brakes, or any
other feature of the tractor which may seem to require special
observation.

(1) Tractors will be under observation for endurance thru-
out the complete test as outlined above.

2. Numbering Official Tractor Tests. Kach complete tractor
test will be given a number (arabic numeral being used) and
these numbers will run serially from one up, in the order in
which tests are started. Iach part of the test will be numbered
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with the serial number of the complete test of which it 1s a part
and the letter used for that part of tlw test in the “Outline of
Test.” For instance, the “limbering up” run on the first tractor
tested will be test No. 1a: the ten-hour drawbar test on that same
tractor will be test No. 1f. In case it is necessary for any reason
to repeat any part of a test, the letter “R” will precede the orig-
inal test number; that is, the ten-hour dmwl)m test on the first
tractor, if repeatetl, would be numbered R1f. If repeated a
second time the number would be RRI1f. When two or more
dynamometer charts are used in one drawbar test, the charts will
be numbered serially with arabic numbers following the test
number and separated from the test number by a hyphen; for
example, 1f-1, 1f-2, 1f-3, ete. The successive runs in test (g)
will be numbered 10° 1, 1g-2, 1g-3, ete. If it is necessary to re-
peat the whole series of runs in test (g), the number will be
Rlg-1, Rl1g-2, ete. If a complete test is repeated, it will be given
a new serial number.

TESTING EQUIPMENT AND METHODS AND CONDITIONS OF TESTS
IN DETAIL

3. All tractors will be delivered for test to the University
IFarm, Lincoln, Nebraska.

4., Fuels. All tests will be made on the lowest orades of
fuels sold thruout Nebraska on which the tractor manu facturer
claims that his tractor will operate; that is, if the manufacturer

claims that his tractor will operate only on gasoline, it will be
tested on the lower grades of gasoline sold within Nebraska. If
the manufacturer claims that the tractor will operate on two or
more distinet fuels (for instance gasoline and l{er()fsene) it will
be tested on the least volatile of these fuels, that is, kerosene.
If the manufacturer so desires, the tractor will also be given test
(b), par. 1, on the other fuel or fuels on which the tractor is
claimed to operate.

Fuels w111 be supplied by the University and charged to the
manufacturer at current prices.

All fuels will be tested and measured in accordance with
par. 9.

5. Lubricants. Manufacturers will be asked to specify the
kinds and grades of lubricant to be used on the different parts
of each tractor tested. These lubricants will be supplied by the
University dnd charged to the manufacturer at current prices.

All engine oils will be tested and measured in accordance
with par. 9.
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6. Manufacturers’ Representatives and Tractor O perators.

The tractor manufacturer will furnish an ample number of

trained operators with his tractors when they are being tested.
During the “limbering up” run, (a) par. 1, the manufacturer’s

operator will operate the tractor and give necessary instructions
to operators employed by the Umvermty who will have charge of
the tractor in tests (b), (¢), (d), (e), (f), (g), and (h), par. 1.
The operator employed by the manufacturer should be present at
all times during the test to see that the tractor is operated accord-
ing to instructions and that the test is fair in every way to the
tractor.

Representatives of manufacturers are welcome to be present
during the test but none of them will handle the tractor nor any
toatmn‘ equipment during the test excepting by authority from
the engineer in charge or some person designated by him.

If the manufacturer has more than one I'bpre%entatwe present
during the test, he shall designate one of them as his official repre-
S Oll’mtl\ .

T. Belt Tests. These tests will be made with a Sprague
electric dynamometer of 150 H. P. capacity. This dynamometer
will be driven thru an extension shaft mounted on SKIF ball
bearings and carrying a paper pulley 10” in diameter and 12”
face (mannfa(tumd IW the Rockwood Mfg. Co., Indianapolis,
Ind.). The tractor will be belted to this pulley.

The following belts are supplied by the University:

1—5" single first (111d]ltv leather belt, 50 ft. long.

1—6" 5- ])lv “Glide” friction surface rubber belt, 60 ft. long
(manufactured by Goodyear Tire and Rubber Co., Akron, ()1110)

1—8” 4-ply “Klingtite” friction surface rubber belt 80 ft.
long (manufactured bv Goodyear Tire & Rubber Co., Akron,
Ohlo)

1—107 5-ply “Gandy” stitched canvas belt 100 ft. long
(manufactured by the Gandy Belting Co., Baltimore, Maryland).

The tractor manufacturer may select any of the belts men-
tioned above, or may supply his own belt if he desires to do so.

Tractors will be given ecredit only for the power delivered
to the dynamometer.

8. Drawbar tests will be made on a half-mile cinder track.
This track is not level but has several short grades none of which
1s greater than 3% per cent. The condition of the track will be
l(gpt as nearly uniform as possible by drageging, rolling, and
sprinkling when necessary.

To provide a drawbar load which can be kept constant
during a test and which can be adjusted to suit different sizes of
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tractors, a dynamometer car or loading machine will be used.
This loadmw machine will consist of an Illinois tractor chassis
with a Sprague electric generator mounted in place of the engine
and driven b\' power from the drivewheels of the machine as it is
pulled by the tractor under test. The drawbar load can be
adjusted by adjusting the electric load taken from the generator.
This loading machine will have a capacity up to about 30 draw-
bar horse power. Ior larger tractors, additional loads will be
pulled behind the loading machine.

The drawbar pull will be registered by a Gulley traction
dynamometer (manufactured by the Burr Co., (‘hampaltrn, I11.),
which will be attached between the tractor and the dynamometer
car.

9. Measuring Fuel, Oil, and Water. The quantity of fuel
used in each part of the test (except a, par. 1) will be determined
by weight and the quantity reduced to gallons at 60° F. For
brake tests a tank will be placed on a scale and set at the same
height as the tank on the tractor. IFuel will be drawn from this
tank on the scale duri ing the tests.

For the 10-hour drawbar test either of the following methods
may be used: First method: Iill the tank to a measured level
at the beginning of the test. Fill to the same level at the end of
the test, \\ewlunn' the fuel put in. Second method: Drain the
tank at the I)ogmmnw of the test. Fill the tank, weighing the
fuel put in. Drain the tank again at the end of the test, welglung
the fuel drawn out. One of these methods may be more convmlent
and aceurate with some tractors and the other method with other
tractors.

A sample of each order of fuel received will be tested at the
Mechanical Engineering Laboratories.

The qlmntll\ of o1l used will be determined with standard
gallon, quart, and pint measures, or by weight when more con-
venient. The quantity used in the complete test (see par. 1) will
be determined as accurately as possible. In most cases it will
not be practicable to try to determine the amount of oil used in
each separate part of the test. Samples of all engine oil used
will be tested at the Mechanical Engineering Laboratories. In
the case of recirculating oiling systems the oil will also be tested
at the end of the tractor test or when the oil is drained.

Quantity of water used in each part of the test (except a,
par. 1) will be determined by measuring the height of water in
the radiator or tank at the beginning of the test and filling to the
same level at the end of the test wewluntr the water added. If
necessary in order to secure accurate I'L“-;llltb, the water added

-



[

Nesrasga Orrrcian Tracror Tests 9

will be heated to the same temperature as the water in the
radiator.

RULES AND DETAILED DESCRIPTION OF TESTS
(For outline of tests see par. 1.)

10.  Zest (a) “Limbering 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 adjustments made and of
oil consumption, loads carried, 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 total of approximately 12 hours
actual running time.

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

11. Zest (b) Brake Horse-power Test at Rated Load. The
object of this 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 rated speed, this test
will be made at the greatest load it will carry at rated speed.

The test will begin after the temperature 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 employee of the Univer-
sity.
12. Test (¢) Brake Horse-power Test at Varying Load.
The object of this test is to show fuel consumption 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 follows:

10 minutes at rated load (or load carried in test (b), par. 11).

10 minutes at maximum load.

10 minutes at no load.

10 minutes at 14 load.

10 minutes at 14 load.

10 minutes at 34 load.



