
July 1937B ulletin  434

Improving the Farm Wagon
W i l l ia m  P . K i n t z l e y  a n d  D u d l e y  P .  C r a ig

R u b b e r - t ir e d  W agon  E q u ip p e d  W ith  B ed fo r  T r a n s p o r tin g  H ay

Colorado State College 
Colorado Experiment Station 

Fort Collins



f-1
 H

I

COLORADO STATE COLLEGE
FO R T  COLLINS, COLORADO

STATE BOARD OF AGRICULTURE

H. B. DYE, P re s id e n t............... M anzanola
J. W. GOSS', V ice-P ree.................... Pueblo

THOMAS J. W A R R E N .........Fort Collins
O. E. W E B B ....................................... Milliken

Ex-O fficio

MRS. MARY H. ISHAM..............B righton
RO B ER T F. R O C K W ELL............. Paonia
JO H N  J . DOW NEY........................... Cortez
J. P. M oKELVEY.............................La J a ra

S GOVERNOR T E L L E R  AMMONS 
( P R E S ID E N T  CH A RLES A. LORY

O F F IC E R S  OF E X PE R IM E N T  STATION

C H A RLES A. LORY, M.S.. LL.D ., D .Se.........................................................................P residen t
E. P. SANDSTEN, P h .I) ........................................................................................................... D irector
L. M. TA Y LO R............................................................................................................................. Secretary
ANNA T. B A K E R ..........................................................................................................E xecutive Clerk

E X PE R IM E N T  STATION STA FF

A g ro n o m y
Alvin K ezer, A.M., Chief A gronom ist 
D avid W. R obertson, Ph.D ., A gronom ist 
R obert G ardner, M.S.. A ssociate (Soils) 
W arren  H. L eonard , M.S., A ssociate 
D w ight Koonce, M.S., A ssociate 
L. A. B row n, Ph.D ., A ssociate 
R o b ert W hitney , B.S., A ssis tan t (Soils) 
O tto Coleman, B.S., A ssistan t 
R alph W eihing, Ph.D ., A ssis tan t

A nim al Investiga tions
G eorge E. M orton, M.S., in C harge 
H. B. O sland, M.S., A ssociate 
.John O. Toliver, M.S., A ssistan t 
R. C. Tom. M .S\ A ssistan t

B o ta n y
L. W. D urre ll, Ph.D ., in C harge
A nna M. Lute, A.B., B.Sc., Seed A nalyst
B ruce J . T horn to n , M.S., A ssociate
E. W. Bodine, M.S., A ssociate
C. G. B a rr , Ph.D ., A ssociate
A. O. Sim onds, Ph.D ., A ssistan t
W. A. K reu tzer. M.S'., A ssistan t

C hem istry
J. W. T obiska, M.A., in C harge 
E a rl D ouglass, M.S., Associate 
C. E. Vail, M.A., A ssociate 
E a rl B alls, B.S., A ssistan t

C ivil E n g in e e r in g
E. B. H ouse, M.S.. in C harge
A. R. L egau lt, B.S., T estin g  E ngineer

M ech an ica l E n g in e e r in g
E. M. M ervine. M.E., A gr. E ngineer, 

IT. S. D. A.

E n to m o lo g y

C harles R. Jones, Ph.D ., in Charge 
M iriam  A. Palm er, M.A., M.S., A ssociate 
Leslie B. D aniels, M.S., A ssociate

R ange an d  P a s tu re  M anagem ent
E. W. Nelson, M.S.. in Charge

Hom e Econom ics
In g a  M. K. Allison, M.S., in Charge 
M ark A. Barm ore, Ph.D ., Research 

A ssociate

H o rticu ltu re
A. M. B inkley, M.S*., in Charge 
E. P. Sandsten, Ph.D ., H o rtic u ltu ris t 
C arl M etzger, M.S., Associate 
George A. Beach, B.S., A ssistan t 
Louis R. B ryan t, Ph.D ., A ssistan t 
L. E. Evans, M.S., A ssistan t 
H erm an  Fauber, B.S., A ssistan t 
R alph Manuel. B.S'., A ssistan t

Irr ig a tio n  Investiga tions
R alph L. P a rsh a ll, B.S., Sr. I rr ig . E ngr., 

U. S. D. A., in Charge 
Carl R ohw er, B.S., C.E., Assoc. I rr ig .

E ngr., U. S. D. A.
W. E. Code. B.S., A ssociate

P atho logy  an d  B acteriology
I. E, Newsom, D.V.M., in Charge 
H. W. Reuszer, Ph.D ., Associate 

B acterio log ist
F ra n k  T horp , J r ., D.V.M., Ph.D.,

Assoc. P a th o lo g ist
A. W. Deem, D.V.M., M.S., A ssistan t 

P o u ltry
H. S. W ilgus, J r ., Ph.D .. in Charge

R u ra l Econom ics an d  Sociology
L. A. M oorhouse, M.S., in C harge 
R. T. B urdick , M.S.. Associate 
G. S. K lem m edson, M.S., Associate 
D. N. D onaldson, M.S., A ssociate 
Olaf F. L arson, M.S., Associate 
R. C. W hitney , M.S., A ssistan t

E d ito ria l Sendee 
Ja m es R. Miller, E d ito r



Improving the Farm Wagon
W i l l i a m  P .  K in t z l e y  a n d  D u d l e y  P .  C r a i g *

Use of rubber tires on farm vehicles for road service is not new, 
but the practice of converting old farm wagons into rubber-tired 
wagons for use only on the farm is unusual. The purpose of this bul­
letin is to describe a method of low-cost improvement of the horse- 
drawn wagon for general farm use, with explanation of the simple 
construction necessary, to the end that this improvement may be used 
more extensively by Colorado farmers.

William P. Kintzley, farm manager for the Colorado Experi­
ment Station at the Colorado State College of Agriculture and 
Mechanic Arts, made this change on six old wagons, the wooden, 
steel-rimmed wheels of which were in bad condition. The original 
purpose, therefore, was to replace the worn-out wheels and so lengthen 
the useful life of the wagon.

The first parts of farm wagons to become unserviceable are the 
wheels, the skeins, and the wearing parts of the axles. The automobile 
axles and wheels used as replacements under the plan described here 
should outwear several wagon frames under the low-speed condi­
tions met in farm use. If the increased length of the useful life of 
the wagon and the decreased cost of maintenance were the only ad­
vantages realized, they alone would justify the slight expense re­
quired.

Advantages of Rubber Tires

However, other advantages of the rubber-tired wagon over the 
conventional wagon have become evident with use. The rubber tires 
being of small diameter as compared to wooden wheels, the box or

F ig u re  1.—Axle and wheels as purchased  from second-hand dealer, w ith  tie 
rod removed.

•F orm erly  in charge  of M echanical E ngineering  Section, Colorado E xperim ent 
S ta tio n ; died M arch 1937.
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F ig u re  2.—P a r t  of com pleted re a r  ax le  of w agon. Note ex tra  U -bolt bolted to 
autom obile  axle, also s tra p  from  stee rin g -ro d  knuck le to autom obile axle, and s tra p  
from  au tom obile  ax le  to w agon hound. A fter construction  of th is  f irs t  wagon a t the 
College F arm , it w as found m ore p rac tica l to d ispense w ith the  s tra p  from  the s te e r­
ing knuckle to the  U -bolt and  to cut the stee rin g  rod as described in the text of the 
bulletin .

rack bed is lowered, thus resulting in greater convenience in prac­
tically all farm use. The difference in draft is very greatly in favor 
of the rubber-tired wheels and can be appreciated fully when a 
comparison is made of the two types of wagon on the same haul. 
This advantage is emphasized in use on soft, muddy ground and in 
plowed fields.

Often alfalfa stands are damaged by hard tires cutting through 
the sod, sometimes to a depth of several inches. Rubber-tired wheels 
under the same load will leave only slight depressions, with no cutting 
of the sod. Over soft earth, the draft required by the original hard- 
tired wagon becomes excessively high, while the pull required by the 
rubber-tired wagon does not differ greatly from that required on a 
hard road. “ Old Dobbin’’ certainly will appreciate the easy-pulling 
qualities of the rubber-tired wagon.

At times on the farm it is convenient to hitch the wagon to a 
motor car, rather than to use horses. Heavy loads can be transported 
about the farm in this manner without undue strain on the motor
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car, whether it be a truck or a passenger car. It should be noted, 
however, that in some instances in Colorado members of the State 
Highway Courtesy Patrol have questioned whether such use of the 
wagon upon state highways does not place it in the trailer class, 
requiring a license. Although the state motor vehicle supervisor has 
held to the contrary, it may be well to have an understanding with 
traffic officers in the farmer’s community before using the wagon 
upon highways.

Parts to Be Used

In transforming an old farm wagon to the rubber-tired type, it 
is necessary to provide two second-hand front axles with wheels, also 
tires and tubes to fit the wheels. Two U-bolts similar to those used 
to clamp the sand bolster and the main axle are required.

On the wagons changed over at the College Farm, second-hand 
front axles of several makes of trucks and passenger cars have been 
used. The axles must be of the type having two bearing surfaces and 
U-bolt holes for the original springs to which the wagon gear can be 
bolted. The holes in the bearing surfaces are so spaced that they 
accommodate the U-bolts without any change. The truck axle is 
preferable to the passenger-car axle if heavy loads are to be car­
ried. This is because the truck wheel takes a truck tire that is more 
sturdily built than the passenger-car tire.

However, the passenger-car axles, wheels, and tires are satisfac­
tory for ordinary loads, and since this type of axle is more common

F ig u re  3.—R ear view of com pleted rea r  axle. N ote tw o e x tra  U -bolts w hich 
fasten  wagon gear to autom obile axle.
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than the truck axle in automobile junk yards and second-hand shops, 
its price, as well as that of the necessary tires, will be less.

Automobile tire dealers have an almost unlimited supply of 
used tires that have been deemed unsafe for automobile use under the 
high-speed conditions of highways. Casings which have received con­
siderable wear may give satisfactory service on farm wagons. Such 
tires can be bought at moderate prices. The casings used on wagons 
on the College Farm have been of the 6:00x20 or 5:50x20 sizes.

If a passenger-car axle is used, it must be selected with wheels 
to accommodate popular-sized tires. The rim should not exceed 20 
inches in diameter, as the low-pressure tires with their greater sur­
face area on the ground are better than the old type of high-pres­
sure tires. The carrying capacity of a casing is controlled by the 
volume of air and not by the pressure.

There will be very little wear on tires due to actual service of 
the farm wagon. The deterioration of the rubber will occur mostly 
during periods when the wagon is not in use.

As an illustration of the slight wear to which tires are subjected 
in farm use, the following- typical example may be considered: A 
wagon is used to move 100 tons of hay from stacks to feedlots, haul­
ing 2 tons to a load for a distance of 2 miles, which is an excessive 
distance on most farms. This would mean 50 trips, a total of 100 
miles under load. Considering this low mileage and the extremely 
low speed, the wear in a month of such service would be negligible 
in comparison with even a day’s wear on such tires in ordinary motor­
trucking service. Hence, even a badly worn tire will give satisfac­
tory service under a farm wagon for a long period.

In changing over several wagons at the College Farm, the cost 
of the necessary parts has been approximately $25 for each wagon. 
These parts included the axles, bolts, straps, and used tires and tubes. 
One progressive farmer of Larimer County, Colo., who changed a 
wagon to the rubber-tired type and is enthusiastic over its advan­
tages, made the change at a cost of approximately $15.

Making the Change

In transforming a worn-out farm wagon to the rubber-tired 
type, the axles to be used should be thoroughly cleaned. It is ad­
visable to remove the wheels, pack them with grease, and replace them 
on the axles. Broken cotter pins should be replaced. The rod by 
which the steering knuckle is connected to the steering mechanism 
should be cut by means of a hack saw. The cut ends of this rod are 
flattened, and holes are drilled in them at correct locations to reach
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F ig u re  4.—Com pleted w agon w ith  rack and bed removed.

the U-bolt clamp on the axle, tying the wheel in a permanent posi­
tion. If the wheel alignment is not correct at the time of assembling 
the wagon, adjustment may be made by taking the rod ends from 
the U-bolt and screwing up the threads to the desired position.

The wagon wheels are removed and the metal guard (skein) of 
each is removed from the axle. Each end of the wagon axle is sawed 
at an angle to fit the automobile axle. Two U-bolts, one near each 
end, clamp the main wooden axle and the sand bolster to the automo­
bile axle. For this construction see figures 2 and 3.

To strengthen the built-up axle gear, an iron strap is connected 
from the bearing surface of the automobile axle to the hound of the 
original wagon gear. Two straps are used on each axle, one from 
each end of the axle. The same construction is used on the rear 
axle. These straps stiffen the axle gear and keep the built-up axle 
in a vertical position. This construction is illustrated in figure 2.

Finally, the complete gear should be given a protective coat of 
paint.

The cover illustration and figure 4 show one of the wagons that 
has been transformed into a rubber-tired wagon under the super­
vision of Mr. Kintzley. It should be noted that no changes have been 
made other than those absolutely necessary to attach and properly 
support the two automobile axles. Further advantages could be 
gained by changing the rack to lower the bed of the wagon at least 
six inches. This would not interfere with the operation of the wagon.

Automobile springs should be omitted from the wagon. If they 
are used, high loads will easily tip over.


