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[57] ABSTRACT 
A device for changing the axle orientation in a balance 
beam suspension operates by introducing a variable 
axial eccentricity between an axle carrier and the beam 
hanger to vary the amount of yaw on the axle to enable 
the wheels on the axle to be oriented in alignment with 
the vehicle axis. 

8 Claims, 4 Drawing Sheets 

16 
24 

25 
21 

22b 

23 



US. Patent July 12, 1994 Sheet 1 of 4 Re. 34,659 



US. Patent July 12,1994 Sheet 2 of4 Re. 34,659 

2' 24 

mm’, 

//// 
22° 22b 

/// /4 40 'III 40 §E: 
48 

FIGZA 

FIG. 2B 



US. Patent July 12, 1994 Sheet 3 of 4 Re. 34,659 

21 F as 

__n\ nm_ 

oN_ 

C 

lllllllllllllllllill'ld‘llll. llllnllll llllllll‘ llllqalnlllvl I" 
/ _ 0 , O . u 

_ O O O . 0 _ 

‘ | I I l | ' I ll. ‘IllulllhlJlI-HHH lllll '- ‘I! ll Ill. 



US. Patent July 12, 1994 Sheet 4 of 4 Re. 34,659 

FIG.4 



Re. 34,659 
1 

APPARATUS TO VARY AXLE ORIENTATION 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

This application is a continuation application of appli 
cation Ser. No. 07/344,482, ?led Apr. 12, 1989, now 
abandoned, which is a continuation application of appli 
cation Ser. No. 07/116,584, ?led Nov. 4, 1987, now 
abandoned. 
The present application relates to a device used to 

vary the orientation of axles in heavy vehicles. In par 
ticular, the present application relates to axle orienta 
tion in bogie axled vehicles which include a balance 
beam, or walking beam suspension. 

Balance beam or walking beam suspension systems 
are also known in the art as "Hendrickson" suspensions 
because the system was pioneered by the Hendrickson 
family and is still marketed worldwide by a group of 
companies of the same name. The term "balance beam 
suspension" will be used hereinafter. 

In a balance beam suspension, a pair of parallel vehi 
cle axles are pivotally connected together by a pair of 
equalizer beams which extend at right angles to the 
axles. The equalizer beams are in turn pivotally con 
nected to the body of the vehicle. The equalizer beams 
are therefore oriented in a direction parallel to the lon 
gitudinal center line of the vehicle chassis. For a num 
ber of reasons it is possible that one or both of the axles 
in a balance beam suspension are not oriented perfectly 
square to the longitudinal or center line of the vehicle‘s 
chassis, which results in wheel misalignment. 
Poor wheel alignment is highly undesirable, causing a 

vehicle to “crab” requiring constant driver correction. 
It can result in up to 50% loss in tyre life for steering 
wheels through scrubbing, increased fuel consumption 
due to increased rolling resistance, increases load on 
steering geometry with consequential added repair 
costs and increased driver fatigue. The conventional 
practice to realigning an axle in a balance beam suspen 
sion is cut off the axle saddle bracket which provides 
the pivotal connection between the equalizer arm and 
the axle, reposition the axle such that it is oriented cor 
rectly with respect to the chassis and then to reweld the 
axle saddle bracket. Skilled addresses will immediately 
recognize that the cutting and welding of vehicle parts 
that are subject to cyclic loadings and which were not 
designed with such a practice in mind is highly undesir 
able, notwithstanding any degree of skill with which the 
cutting and welding is carried out. However, apart from 
this existing practice, there is no solution available to 
correct axle orientation in balance beam suspension 
systems. 

According to the present invention there is provided 
an axle alignment device for a balance beam suspension 
system comprising: 

an axially extending sleeve which is engageable in an 
equalizer beam end bushing, 

a pair of adaptors, each having a first longitudinally 
extending part which is engageable in a respective 
end of said sleeve and each having a second longi 
tudinally extending part which is engageable in a 
respective beam hanger of an axle saddle bracket 
associated with said end bushing; 
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2 
wherein said ?rst and second parts of said adaptors 

are axially eccentric. 
The present invention will now be described by way 

of example with reference to the accompanying draw 
ings, in which: 
FIG. 1 is an elevation of one form of a balance beam 

suspension; 
FIG. 2A is a cross-sectional elevation view of a pre 

ferred embodiment of the present invention; 
FIG. 2B is a cross-sectional plan view of one pre 

fcrred embodiment of the present invention of FIG. 2A; 
FIG. 3 is an elevation view illustrating the effect of 

the present invention regarding the relative relocation 
of components in the suspension system of FIG. 1; and 
FIG. 4 is a schematic plan view showing the effect of 

the present invention on axle orientation. 
FIG. 1 shows one form of a balance beam suspension 

10. Only those features relevant to the present invention 
will be discussed hereunder and the wheels 11 of the 
vehicle as shown by dot-and-dash outlines are included 
in order to clarify the following description. A pair of 
bogie axles 12a, 12b are each connected on opposite 
sides of respective differential housings 13a, 13b by 
saddle brackets 14a, 14b to opposite ends 15a, 15b of an 
equalizer beam 16. Only one equalizer beam 16 is illus 
trated but it should be remembered that the entire ar 
rangement illustrated is duplicated on the opposite side 
of the differential housings 13a, 13b. Because the equal 
izer arm is relatively stiff and is allowed to at least par 
tially rotate about pivot point 17, the system tends to 
equalize the loads acting on the two axles 12a and 12b. 
The present invention relates to the connection of the 
axle saddle brackets 14a and 14b to the equalizer beam 
ends 15a and 15b respectively. 

Referring to FIGS. 2A and 2B, it can be seen that the 
present embodiment comprises an axially extending 
sleeve 20 which is illustrated engaged in the beam end 
bushing 21 of an equalizer beam 16. Adapters 22a, 22b 
are each engaged in a respective end of the sleeve 20 by 
way of ?rst longitudinally extending part 23 and are 
also each engaged in respective hangers 24 of a saddle 
axle bracket by way of second longitudinally extending 
part 25. In FIG. 2B the axis of symmetry of the ?rst 
parts 23 of the adaptors is shown as 30 while the axis of 
symmetry of the second parts 25 is shown as 31. These 
axles are eccentric to each other by an amount e. 
The conventional connection of an axle saddle 

bracket 14a or 14b with a respective equalizer beam end 
15a or 15b concentrically aligns the end of the saddle 
bracket with the respective equalizer beam end. In con 
trast a saddle bracket connected to an equalizer beam 
end using the present embodiment is offset from the 
conventional concentrically aligned position by an 
amount equal to the eccentricity e, as shown in exagger 
ated form in FIG. 3. 
As illustrated in FIG. 3, connection of the axle saddle 

bracket 14a to the end 15a of the equalizer arm 16 has 
effectively shifted the axle saddle bracket 14a away 
from the pivot point 17 by an amount e relative to the 
original position illustrated in FIG. 1. Clearly, the pres 
ent embodiment could be used to relocate the saddle 
bracket 14a towards pivot point 17 by an amount e as 
easily as the relocation away from the pivot point 17 
illustrated in FIG. 3 by simply rotating the adaptors 
through 180'’. 

Referring to the exaggerated diagram of FIG. 4. it 
can be seen that relocation of an axle saddle bracket 14 
by an amount e results in a change in orientation of an 
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axle from a ?rst orientation shown by the solid line 41 to 
a second orientation shown by the broken line 42. Be 
cause the wheels 11 are rotatably fixed in the axles, it 
will be apparent to skilled addresses that the embodi 
ment of the present invention will be useful in correct 
ing poor alignment of rear wheels in a balance beam 
suspension which results from poor axle orientation. 

Referring back to FIGS. 2A and 28 it can be seen 
that in the preferred embodiment there is included an 
axially extending bolt 40. The preferred embodiment is 
assembled and the bolt 40 tensioned, urging the adap 
tors into the sleeve 20. The second longitudinally ex 
tending parts 25 of the adaptors are compressed against 
the ends of the sleeve 20. Although this compressive 
bearing does not occur around the entire sleeve (see 
FIG. 28) it does at least occur at the top and bottom of 
the sleeve (see FIG. 2A). Therefore, upon assembly, the 
preferred embodiment forms a compressively pre 
stressed integral unit. 
Embodiments of the present invention have adaptors 

which further comprise an annular ?ange 48 to abut 
against the outer surfaces of the axle saddle bracket 
hangers 24 and prevent dislocation of the inventive 
apparatus in an axial direction. In the preferred embodi 
ment this ?ange is substantially circular in shape but has 
one flat surface 49 as can be seen from FIG. 3. This 
enables a simple spanner to engage the adaptor. Thus 
the device can be assembled and the adaptors can then 
be rotated to a position which relocates the axle saddle 
bracket 14a in the desired direction. As noted above, 
rotation of the adaptors through 180° compared to the 
orientation illustrated in FIG. 3 would relocate the axle 
saddle bracket 14a toward the central pivot point 17 by 
an amount e instead of away from same as illustrated. 
Furthermore, because the ?at surface 48 can be manu 
factured in the same position on all adaptors, it can also 
provide an external visual indicator that the adaptors 
are installed correctly. A tack weld between the adap 
tors and hanger of the saddle bracket will ensure that 
the device of the present invention does not slip while in 
use. 

The degree of axle orientation can be varied in a 
number of ways using the present invention. For exam 
ple, depending on suspension geometry, a selection may 
be made of a variety of adaptors with differing eccen 
tricities to obtain an optimum reorientation. Also, it 
should be noted that the relocation of only one axle 
saddle bracket has been described above. It would also 
be possible to relocate the axle saddle brackets on oppo 
site sides of a differential housing in opposite directions. 
This could be done where the relocation of a single 
bracket is not sufficient to obtain the desired axle orien 
tation. 
From the foregoing it will be clear to skilled address 

ees that the present invention can be varied, adapted or 
otherwise modi?ed without departing from the broad 
scope of the invention as hereinbefore described. 

I claim: . 

1. An axle alignment device for a balance beam sus 
pension system, said axle alignment device comprising: 

an axially extending sleeve engageable in an equalizer 
beam and movably insertable within a sleeve of a 
bushing, said axially extending sleeve having two 
ends; 

a pair of adaptors, each adaptor having a ?rst longitu_ 
dinally extending part of circular transverse cross 
section. said ?rst longitudinally extending part 
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being rotatably engageable within a respective end 

4 
of said axially extending sleeve and each adaptor 
having a second longitudinally extending part of 
circular transverse cross-section rotatably engage 
able within a respective beam hanger of an axle 
saddle bracket associated with said bushing, the 
longitudinal dimension of said second longitudi 
nally extending part being no more than the thick 
ness of the respective beam hanger; 

said second longitudinally extending part of each 
adaptor being axially eccentric relative to its re 
spective ?rst longitudinally extending part and 
relative to said axially extending sleeve; and 

a control tension member including a bolt extending 
axially through both adaptors and said axially ex 
tending sleeve, and a nut secured to said bolt to 
apply a force to each of said adaptors to urge said 
second longitudinally extending part of each of 
said adaptors into compression against a different 
one of said two ends of said axially extending 
sleeve to form a compressively prestressed unit. 

2. The device of claim 1 wherein each said second 
part is of larger diameter than each said ?rst part. 

3. The device of claim I wherein each adaptor in 
cludes an annular ?ange contiguous with said second 
part to abut an outer surface of said respective saddle 
bracket hanger to prevent dislocation of said axially 
extending sleeve in an axial direction and to simulta 
neously compress against the respective saddle bracket 
hanger with the compression of the second longitudinal 
extending part against the two ends of the axially ex 
tending sleeve. 

4. The device of claim 3 wherein each adaptor in 
cludes a planar surface in said annular ?ange to allow 
engagement of said ?ange by a tool and also to act as an 
indicator of the relative disposition of said ?rst and 
second parts when said device is installed. 

5. An axle alignment device for a balance beam suspen 
sion system, said axle alignment device comprising: 

axially extending sleeve means for engagement as a part 
of a bushing, said axially extending sleeve means 
having two ends,‘ 

a pair of adaptors, each adaptor having a first longitudi 
nally extending part of circular transverse cross-sec 
tion, said ?rst longitudinally extending part being 
rotatably mounted within a respective end of said 
axially extending sleeve means and each adaptor 
having a second longitudinally extending part of cir 
cular transverse cross-section rotatably engageable 
within a respective beam hanger of an axle saddle 
bracket associated with said bushing. the longitudinal 
dimension of said second longitudinally extending 
part being no more than the thickness of the respective 
beam hanger; 

said second longitudinally extending part of each adap 
tor being axially eccentric relative to its respective ?rst 
longitudinally extending part and relative to said 
axially extending sleeve means,‘ and 

a control tension member including a bolt extending 
axially through both adaptors and said axially ex 
tending sleeve, and a nut secured to said bolt to apply 
a force to each of said adaptors to urge at least one of 
said second longitudinally extending part of said 
adaptors and said respective beam hangers into com 
pression against said axially extending sleeve means to 
form a compressively prestressed unit. 

6. The device of claim 5, wherein each said second part 
is of larger diameter than each said ?rst part. 
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7- The device ofclaim 5, wherein each “14PM? includes men! of said ?ange by a lool and also to act as an indicator 
an annular ?ange contiguous with said second part to abut . . . . . 

. . the relative dis smon o and ms: and second rts an outer surface ofsazd respective saddle bracket hanger. of 1,0 I s f Pa 
8. The device of claim 7, wherein each adaptor includes when said device is installed 

a planar surface in said annular ?ange to allow engage- 5 ' " ‘ " " 
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