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In correcting the camber of the front wheels of auto 
mobiles having conventional “knee action,” it is custom 
ary to bend the upper portions of the support arms on 
which the wheels are mounted. Such bending is usually 
accomplished by engaging a known arm-bending tool 
with the support arm of any wheel which is off camber 
and operating said tool by means of a hydraulicram. 
When increasing camber, necessitating that the tool 

be swung toward the wheel, it has been customary to 
place the base of the ram against the pivot shaft of the 
lower control arm or some other available part of the 
car chassis. When decreasing camber, however, necessi 
tating that the tool be swung away from the wheel, a 
rather complicated ram operated pull mechanism has 
been heretofore used to pull upon the lower end of the 
tool, this mechanism being anchored to some available 
part of the chassis. ‘ 

In either case, there is danger of unduly straining the 
chassis part upon which the ram reacts while acting to 
bend the support arm, as a great deal of force is required 
for two reasons. First, the resistance of the arm to bend 
ing must be overcome. Second, as arm bending occurs, 
the wheel tire must actually slide laterally on its sup 
porting surface, inwardly if camber is being increased 
and outwardly if camber is being decreased. 
The present invention aims to overcome danger of in 

jury to chassis parts while bending the support arm, to re 
lieve the bending tool of a great deal of strain and to ac 
complish the bending operation more easily. 

In carrying ‘out the above end, another object is to im 
prove upon the old method by transmitting the reaction 
thrust of the ram to the lower portion of the wheel in a 
direction to laterally slide said wheel portion as dictated 
by the arm bending operation. Thus, the ram will not 
react against any chassis parts vulnerable to injury. 
Moreover, as both the thrust of the ram and the reaction 
thrust thereof cooperate to the single end of camber cor 
rection, said correction may be performed more easily 
and with less strain on the tool than heretofore. 
A further object of the invention is to provide a novel 

method for increasing camber with the aid of the bend 
ing tool, the ram, and a pull member, said method com 
piising the steps of engaging said tool with the support 
arm, engaging the pull member with the lower portion 
of the wheel and extending it inwardly beyond the bend 
ing tool, interposing the ram between the bending tool 
and the inner end of the pull member, and operating said 
ram to inwardly move said pull member and outwardly 
push upon the tool. 
A still further object is to provide a novel method for 

decreasing camber with the aid of the bending tool, the 
ram and an abutment member, said method comprising 
the steps of engagingsaid tool with the support arm, plac 
ing said abutment member against the inner side of the 
lower portion of the wheel, interposing said ram between 
said tool and said abutment member, and operating said 
ram to" simultaneously push outwardly on said abutment 
member and inwardly on said tool. 
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Another object is to provide a novel and advantageous 

pull member for cooperation with the ram in inwardly 
sliding the lower portion of the wheel when increasing 
camber. 
Yet another object is to embody the pull member in 

the form of a yoke having pivotally connected said arms 
provided with abutments at their free-ends to abut the 
outer side wall of the wheel tire, adjacent the wheel sup 
porting surface. Thus, the yoke may be readily opened 
and closed to facilitate application and removal thereof 
and the abutments will act directly on the tire to inward 
ly slide the latter. 
A further object is to provide a novel abutment to en 

gage the inner side wall of the wheel tire, adjacent the 
wheel supporting surface, to receive the outward thrust 
of the ram as the latter forces inwardly on the arm 
bending tool to decrease camber, thereby sliding the lower 
portion of the‘ tire outwardly as required. 
A still further object is to provide comparatively simple 7 

and inexpensive yet highly effective and advantageous 
construction. 

In the drawings: 
Figure 1 of the accompanying drawings is a fragmen 

tary front elevation of a wheel and its “knee-action” 
mounting means, showing the arm-bending tool, the. 
wheel sliding yoke and the ram operatively related to in— 
crease camber. 

Figure 2 is a top plan view of the wheel sliding yoke 
of Figure 1. ' 

Figure 3 is a fragmentary side elevation as 
by line 3-—3 of Figure 1. 
Figure 4 is a view similar to Figure l but showing 

the arm-bending tool, the ram and the tire-engaging abut 
ment operatively related to decrease camber. 

Figure 5 is a perspective view of tire-engaging abut 
ment member shown in Fig. 4. 
The drawings illustrate the preferred construction of 

the mechanical features of the invention and while the 
disclosed construction will be rather speci?cally described, 
it is to be understood that variations may well be made. 
Also, it is to be understood that while the method steps 
may be more expeditiously carried out with the aid of 
the speci?c mechanical elements shown, said steps may 
well be performed with the aid of other apparatus. 

in the drawings, a conventional knee-action mounting 
for the right front wheel W of an automobile has been 
shown to aid in disclosing the invention. The vertical 
support arm A is pivoted to the upper and lower control 
arms U and L and the Wheel spindle is pivotally mounted 
on said support arm A by the usual knuckles K and king 
pin P. However, the invention may also be practiced 
with the more modern front wheel suspension in which 
the support arm is connected by ball joints with the con 
trol arms and in which said control arm rigidly carries 
the wheel spindle. 

indicated 

To increase camber (Figure 1) according to the pres-' 
ent invention, an arm-bending tool 10, a ram 11 and a 

. wheel-sliding pull member 12 are employed, each of any 
adequate form. The arm-bending tool 10 is shown of the 
construction disclosed in U. S. Patent 2,431,291 issued 
November 18, 1947, to H. Wochner. This tool em 
bodies a head 13 having two lugs 14 and 15 to embrace 
the upper end portion of the support arm A, said head 12 
being rotatively adjustable to one position (Figure 1) for 
increasing camber and to another position (Figure 4) 
for‘ decreasing camber. 
To increase camber (Figure 1) the lower end of the 

tool is forced by the ram 11 toward the wheel W. This 
action bends the upper portion of the support arm A in a 
direction to swing the wheel spindle downwardly, thereby 
moving the lower portion of the wheel inwardly. During 
this wheel movement, the tire T must ‘slide inwardly upon 
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its supporting surface. Thus,vthe resistance of the support 
arm A to bending and the resistance of the tire T to sliding 
must both be overcome, and, heretofore, this has re 
quired a great deal of force and has placed- great strain 
on the tool 10. The present invention however slides 
the ‘tire inwardly by pulling upon the‘ lower portion of 
the wheel While the tool 10 is being operated to bend 
the arm A. The bending operation may thus be‘ more 
easily performed and the tool 10 is relieved of a great deal 
of strain. Moreover, when increasing camber with the 
present invention the ram 11 reacts against the pull mem 
ber 12 and not ‘against some chassis part which might be 
injured thereby. 
To decrease camber (Figure 4) the lower end of the 

tool 10 is forced by the ram 11 away from the wheel W, 
thus bending the upper portion of the‘ control arm A 
in- a direction to upwardly swing the wheel spindle. Here 
also, the tire T must slide laterally on its supporting 
surface but outwardly instead of inwardly. Consequently, 
great force has heretofore been required to overcome the 
resistance of the arm A to bending and the resistance 
of the tire T to sliding and severe strain ‘has been placed 
on the tool 10. However, the present invention slides 
the tire outwardly by directly pushing against the lower 
portion of the wheel W while the tool 10 is being operated 
to bend the arm A. The‘ bending operation may be thus 
more easily accomplished and here again, the tool is 
relieved‘ of a great deal of strain. Moreover, when de 
creasing camber with the present invention, the ram 11 
reacts against the wheel W and not against any chassis 
part which might be injured by the reaction. 
The pull member 12 (Figures 1 to 3) is preferably in the 

form of a yoke to embrace the lower portion of the wheel 
W. This yoke comprises a front side arm 16 and a rear 
side arm 17, said arms being straight in side view for 
the greater part of their lengths but being preferably 
upwardly curved somewhat at their outer ends. In plan 
view, the arms 16 ‘and 17 converge from points near 
their outer ends, toward their inner ends. These arms 
16 and 17 have inwardly directed inner ends 18 which are 
pivotally connected at 19, said ends 18 forming an abut 
ment 20 against which to place the ‘base of the ram 
11. The outer ends of the arms 16 and 17 are provided 
with wheel abutments 21 which are preferably integral 
therewith, said abutments 21 being adapted to abut the 
lower portion of the outer side wall of the tire T adjacent 
the tire supporting surface. To prevent injury to the tire, 
the abutments 21 are transversely curved into substantial 
conformity with the transverse curvature of the tire. 

In use the outer end of the yoke 12 rests on the floor 
or the like supporting the car and the inner end of said 
yoke is sui?ciently elevated to allow the ram 11 to properly 
thrust against the tool 10 and ‘the abutment Ztl. The 
‘thrust of the ram 11 against the tool 10 operates the 
latter to bend the support arm A in camber-increasing 
direction and the reaction thrust of said ram against the 
abutment 20 pulls the yoke 12 inwardly to slide the tire 
T inwardly as required. The pivotal connection 19 per 
mits opening and closing of the yoke 12 to facilitate ap 
plication and removal of said yoke. 
To carry out the present method of increasing camber 

(Figure l) with the aid of the arm-bending tool 10, the 
ram 11 and the pull member 12, the following steps are 
performed. 

(1) Engage the tool 10 with the support arm A; (2) 
engage the pull member 12 with the lower portion of the 
wheel W and extend it inwardly beyond the tool It}; (3) 
interpose the ram 11 between the tool 10 and the inner 
end of the pull member 12; and, (4) operate the ram 
11 to inwardly pull upon the pull member 12 and simul 
taneously outwardly push upon the tool 16. These steps 
result in camber increasing bending of the support arm 
A and simultaneous inward sliding of the tire T on its 
supporting surface, the one being accomplished by the 
thrust of one end of- the ram and the other by the reaction 
thrust of the other end of said ram. 
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Figures 4 and 5 relate to decreasing ‘camber. In these 
views, ‘the tool 1% and ram 11 are the same as before but 
the tool head 13 has been vrotatively adjusted to bend the 
support arm A in the opposite direction from Figure 1 
and the lower end of said tool It) must now be swung away 
from instead of toward the wheel W. The ram 11 is 
utilized to operate the tool 14} and to push outwardly 
against the‘lowe-r portion of the wheel W to slide the 
tire outwardly as required. 
An abutment member 22 is provided to engage the 

lower portion of the inner side wall of the wheel tire T 
and to rest on the wheel supporting surface. This abut 
ment member 22 has a tire seat 23 and a ram seat 24, 
said ram seat facing away from said tire seat. This tire 
seat 23 is curved in substantial conformity with the tire 
curvature and the ram seat 24 is preferably plane ‘and 
inclined as shown. 
To carry out the present method of decreasing camber 

(Figure 4) with the aid of the arm-bending tool 10, ‘the 
ram 11 and the abutment member 22, the following steps 
are performed: (1) Engage the tool 10 with the support 
arm A; (2) place the abutment member 22 against the 
inner side of the lower portion of the tire T; (3) inter 
pose the ram 11 between the tool 10 and abutment mem 
ber 22; and (4) operate said ram ‘to simultaneously push 
outwardly on said abutment member 22 and inwardly on 
said tool 10. These steps result in camber decreasing 
bending of the support arm A and simultaneous outward 
sliding of the tire T on its supporting surface, the one 
being accomplished by the thrust of one end of the ram 
11 and the other by the reaction thrust of ‘the other end 
of said ram. 
From the foregoing it will be seen that novel and ad 

vantageous provision has been made for attaining the de 
sired ends. However, attention is again invited to the pos 
sibility of making structural variations and also to the 
possibility of utilizing apparatus other than that shown to 
aid in performing the method steps. 

I claim: 
1. In a method of correcting the camber of a wheel 

mounted on a support arm and embodying the utilization 
of a ram to operate a support arm bending tool; the step 
of transmitting the reaction thrust of the ram to the lower 
portion of the wheel in a direction to laterally slide said 
wheel portion as dictated by the direction in which the 
support arm is being bent. 

2. In a method of increasing camber of a wheel mount 
ed on a support arm and embodying the utilization of a 
ram to operate a support arm bending tool; the step of 
transmitting the reaction thrust of the ram to the lower 
portion of the wheel in a direcion to inwardly slide said 
lower portion of said wheel. 

3. In a method of decreasing camber of a wheel 
mounted on a support arm and embodying the utilization 
of a ram to operate a support arm bending tool; the step 
of transmitting the reaction thrust of said ram to the 
lower portion of the wheel in a direction to outwardly 
slide said lower portion of the wheel. 

4. In a method of correcting the camber of a wheel 
mounted on a support arm, with the aid of an arm bend 
ing tool, a pull member and a ram; the steps of engaging 
the tool with the support arm, engaging the pull mem 
ber with the lower portion of the wheel and extending it 
inwardly beyond the bending tool, interposing the ram 
between the bending tool and the inner end of the pull 
member, and operating said ram to inwardly move said 
pull member and outwardly push upon the tool, thereby 
increasing camber. 

5. In a method of correcting the camber of a wheel 
mounted on a support arm, with the aid of an arm bend 
ing tool, an abutment member, and a ram; the steps of 
engaging said tool with said support- arm, placing said 
abutment member against the inner side of the lower por 
tion of the wheel, interposing said ram between said tool 
and said abutment member, and operating said ram to 
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simultaneously push outwardly on said abutment mem 
ber and inwardly on said tool, thereby decreasing camber. 

6. In an apparatus for bending the support arm of a 
wheel to correct camber, an arm bending tool engaged 
with the support arm to increase camber when forced 
toward the wheel, a pull member engaging the lower 
portion of the wheel and extending inwardly from the lat 
ter, said pull member having a ram abutment spaced in 
wardly from the lower end of said tool, and a ram inter 
posed between said ram abutment and said lower end of 
said tool; whereby operation of said ram will pull the 
lower portion of the wheel inwardly and simultaneously 
push the lower end of the tool outwardly, thereby increas 
ing camber. 

7. In an apparatus for bending the support arm of a 
wheel to correct camber, an arm bending tool engaged 
with the support arm to decrease camber when forced in- _ 
wardly away from the wheel, an abutment member p'osi— 
tioned against the inner side of the lower portion of the 
wheel, and a ram interposed between said abutment mem 
ber and the lower end of said tool; whereby operation of 
said ram will push the lower portion of the wheel out 
wardly and simultaneously push the lower end of the tool 
inwardly, thereby decreasing camber. . 

8. In an apparatus for increasing‘ the camber of a 
wheel, an elongated pull member having abutment means 
at one end to abut the outer side of the lower portion of 
the wheel, said pull member also having a ram abutment 
at its other end, said ram abutment facing the aforesaid 
abutment means. 

9. In an apparatus for increasing the camber of a 
wheel, an elongated pull yoke to embrace the lower por 
tion of the wheel and extend inwardly therefrom, the 
outer end of said yoke having abutment means‘to abut 
the outer side of the lower portion of the wheel, the inner 
end of said yoke having a ram abutment facing the afore 
said abutment means. 

10. In an apparatus for increasing the camber of a 
wheel, an elongated pull yoke to embrace the lower por 
tion of the Wheel and extend inwardly therefrom, said 
yoke comprising a front side arm and a rear side arm, 
means pivotally connecting the inner ends of said side 
arms with each other, two Wheel abutments rigidly se 
cured to the outer ends of said side arms respectively, 
said wheel abutments projecting toward each other to 
abut the outer side of the lower portion of the wheel, and 
a ram abutment rigidly secured to the inner end of at 
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least one of said side arms, said ram abutment facing said 
Wheel abutments. 

11. In an apparatus for increasing the camber of a 
Wheel, an elongated pull yoke to embrace the lower por 
tion of the wheel and extend inwardly therefrom, said 
yoke comprising a front side arm and a rear side arm, 
said side arrns having inwardly directed inner ends piv 
oted together and providing a ram abutment, and two 
wheel abutments rigidly secured to the outer ends of said 
side arms respectively, said Wheel abtuments projecting 
toward each other to abut the outer side of the lower 
portion of the wheel. 

12. A structure as speci?ed in claim 8; said abutment 
means being adapted to abut a portion of the outer side 
wall of the wheel tire and being transversely curved in 
substantial conformity therewith. 

13. A structure as speci?ed in claim 10; said Wheel 
abutments being adapted to abut a portion of the outer 
side Wall of the wheel tire and being transversely curved 
in substantial conformity therewith. 

14. In an apparatus for decreasing the camber of a 
wheel, an abutment member for disposition at the inner 
side of the Wheel upon a surface supporting said wheel, 
said abutment member having a tire seat curved to en 
gage a portion of the inner side wall of the wheel tire,,said 
abutment member also having a ram abutting seat fac~ 
ing away from said tire seat. 
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