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This invention relates to improved leaf springs. 
More particularly it relates to wear and spacer 
elements adapted for use in composite leaf 
springs. v 

This application is a continuation in part of 
applicant’s prior co-pending application for Leaf 
spring structures, Serial No. 28,663, ?led June 2'7, 
1935. 
In this prior co-pending application is disclosed 

a leaf spring structure in which two substantial 
ly co-extensive primary leaves are used. In or 
der to permit relative sliding movement longi 
tudinally between these two substantially co-ex 
tensive leaf members, one of them is interrupted 
at its longitudinal central portion to form two 
separate sections, and is provided with means‘ 
for guiding the separate sections during longi 
tudinal movement. Means are provided for per 
mitting a substantial variation in the effective 
length of one of these primary leaf members with 
respect to the leaf element with which it is as 
sociated. While the invention in the prior co 
pending application referred to above is directed 
primarily to a leaf spring structure, the present 
invention is directed more particularly to a wear 
plate and spacing member adapted for use with 
the type of composite spring element illustrated 
and described in this prior co-pending applica 
tion. 

It is a general object of the present invention 
to provide a spacer member adapted for guiding 
the longitudinal movement of the adjacent ends 
of a" two piece primary leaf spring element. 
By reference to the prior co-pending applica 

tion referred to above, it will be appreciated that 
substantial advantages obtain from the use of 
a composite primary leaf spring member in con 
nection with the type of leaf springs referred 
to. It will be appreciated that the thickness of 
the primary leaf, which mainly in?uences the 
flexure properties of the spring, particularly 
within initial limits of de?ection thereof, must 
be sulf?cient to hold the bushings, which anchor 
the spring ends, against turning in‘ their respec 
tive eyes, and suf?ci'ent to prevent buckling of 
the main leaf when the spring is subjected to 
normal load. It will further be appreciated‘ that 
the thickness of the main leaf must be predeter 
mined to sustain the maximum permissible stress 
to which the spring may be subjected. It has 
been found, and the above mentioned prior co~ 
pending application contemplates the provision 
of a leaf spring construction in- which the main 
or primary leaf is provided with eyes at each of 
its ends and has a composite body portion formed 

(Cl. ‘267-447) 
of a‘pair or more of longitudinally disposed nested 
leaves; 

It will be appreciated that inasmuch as these 
leaf members making up the primary leaf of the 
spring structure‘ are anchored at their ends at 
the same point, that as flexure of the spring as 
a whole takes place it is necessary that some lon~ 
gitudinal movement be permitted between the 
members or the inherent advantages of the com 
posite construction are lost. In order to provide 
for such longitudinal movement, the lower of 
these two primary leaf members is interrupted 
in its longitudinal central portion to form a pair 
of separate sections and is provided with means 
for guiding the adjacentends of these sections 
during relative longitudinal movement, and also 
with means for preventing frictional wear of the 
adjacent ends of these sections from acting di 
rectly on the adjacent primary leaf member as 
relative movement between the leaves takes place. 

’ .It is a general object of the presentinvention 
to provide a wear plate adapted for use with leaf 
springs of this type, which serves the purpose 
of accurately guiding the adjacent ends of the 
leaf sections with which the wear plate is associ 
ated, and at the same time absorbs the frictional 
wear of the ends of these end members. 

Still a further object of the‘ present invention is 
to provide a wear plate construction adapted for 
use in. composite springs of this type which serves 
to space the leaves above and below the leaf sec 
tions with, which the wear plate is associated in 
order that longitudinal movement of the adja 
cent ends'of the leaf may take place relatively 
freely. . ‘ 

Still another object of the invention consists in 
the provision of a wear plate construction which 
not only serves to absorb the wear of the adjacent 
ends of the leaf sections with which it is associat 
ed‘, but also serves to maintain the ends of these 
leaf sections in predetermined longitudinal align 
ment. ‘1 

Yet ‘another object of the present invention 
consists‘in therprovision of a Wear plate of this 
general type in which channels are provided at 
the sides of the wear plate and spacing members 
are locked within the channels in order that the 
wear'plate not only serves to absorb the wear, 
but also serves to provide means for spacing the 
adjacent leaves of the spring structure with re 
spect to the leaf sections within which the wear 
plate is mounted. 
Yet another object of the present invention 

consists in the provision of a wear plate construc 
tionuof the type described above, in which the 
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2 
physical structure of the wear plate is such that 
?exing of the spring will not cause any undue 
distortion of the wear plate per se. 
Yet another object of the invention consists in 

the provision of spacing members associated with 
the wear plate, and the provision of means for 
permanently locking the spacing members 
thereto. 
Many other and further objects and advan 

tages of the present invention will become appar 
ent by reference to the accompanying drawing, 
wherein: 

Fig. 1 is a side elevation of a leaf spring em 
bodying the improved spacing member and wear 
plate showing the spring utilized for the purpose 
of interconnecting one of the chassis sills of an 
automobile with the axle thereof. 

Fig. 2 is an enlarged side elevation with por 
tions broken away showing a leaf spring embody 
ing the improved spacing element. 

Fig. 3 is a sectional view taken on the line 3-3 
of Fig. 2, showing the improved spacing element 
in plan associated with a pair of leaf sections. 

Fig. 4 is a sectional view taken on the line 4—4 
of Fig. 2 showing the mounting of the adjacent 
ends of the leaf sections with which the spacing 
element is associated. 

Fig. 5 is a transverse sectional view taken on 
the line 5—5 of Fig. 2 showing the manner in 
which the improved spacing element is mounted 
with respect to the tie bolt which secures the 
spring leaves together. 

Fig. 6 is a perspective view of the improved 
wear plate with the spacer elements removed. 
With more particular reference to the drawing, 

it will be appreciated that the spacer element de 
scribed herein is particularly adaptable for use 
with the type of spring described in detail in ap 
plicant’s prior co-pending application referred 
to above. In this type of leaf spring, a composite 
primary leaf is provided which is composed of 
a long leaf section I which extends from end to 
end of the leaf spring as a whole” . and which is 
provided at its ends with eyes 2. These eyes 2 
serve to surround and grip conventional spring 
bushings 3. One of the spring bushings 3 is so 
cured to the vehicle chassis frame side member 
of the automobile with which the spring is asso 
ciated by means of a suitable pivot 4, and the op 
posite end of the leaf member is supported by 
means of a shackle 5, having one end pivoted to 
the frame side member and the opposite end pass 
ing through the bushings 3. 
A second primary main leaf member is provided 

substantially co-extensive with the long leaf sec 
tion I. This member comprises a rear leaf sec 
tion 6 and a front leaf section ‘I. The rear leaf 
section 6 has its end bent concentrically around 
the eye 2 in the rear portion of the long leaf sec 
tion and is adapted to lie in nested relation with 
respect thereto. The forward leaf section 1 has 
a similar eye 9 formed concentrically with the 
eye 2 in the forward end of the primary leaf 
structure, and also surrounds the bushing 3 in the 
forward end thereof. 
As is conventional in the alt, the long leaf sec 

tion may have nested on the upper side thereof, a 
rebound plate l0 and the composite primary 
spring leaf may have on the lower side thereof 
a plurality of nested supporting or reinforcing 
leaves ll of gradually decreasing length as is 
conventional in the art. These superimposed 
nesting leaves are held in nested relation by 
means of a tie bolt | 2 which extends vertically 
through suitable registering apertures in the lon 
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gitudinal central portion of each of the leaves. 
The spring structure as a whole, as is conven 
tional in the art, may further be retained in 
nested position by means of conventional spring 
clips l3 which secure the auxiliary leaves to the 
primary leaf. The spring as a whole is secured 
to the axle on which it is mounted by means of a 
conventional pair of U-bolts I4 which pass over 
the longitudinal central portion of the spring and 
are bolted directly to the axle, locking the axial 
central portion of the spring in position thereon. 
By reference to the prior co-pending applica 

tion referred to above, it will be seen that the 
leaf sections 6 and 'l are nested with respect to 
the main long leaf section |, and have their 
adjacent ends spaced from one another, substan 
tially, when the spring is in normal position. As 
has been pointed out in ‘this prior co-pending 
application, the pivoted end of the spring is sub 
jected to more distortion than the shackled end 
thereof, and it is preferable to pivotally attach 
the longer leaf section '| 1to the pivotal mounting 
rather than to the shackled mounting in order to 
increase the strength of the structure as a whole 
and reduce the likelihood of failure. 
By reference to Figs. 3 and 4, it will be seen 

that the leaf section ‘I has its end of substantially 
reduced width and is provided with a longitu 
dinally disposed slot, in this end portion, which 
slot serves to permit the passage of the tie bolt l2, 
and to permit of limited longitudinal movement 
of the leaf sections with respect to the bolt. The 
leaf section 6 likewise has its end I? of equally 
reduced width and normally lies in spaced rela 
tion to the adjacent end of the leaf section ‘l. 
The improved spacing element and Wear plate 

shown in perspective in Fig. 6 is preferably 
formed of relatively hard, stiff sheet steel in 
which the grain of the metal runs transversely 
to the length of the plate as a whole in order to 
prevent rupture or cracking of the sheet along 
the folded portions, particularly during forming 
thereof. This wear plate has a central body por 
tion 20 and is bent to form channels 2| on each 
side thereof. These channels 2| have suitable 
slots 22 out in their outer side and bottom walls 
to permit reasonable longitudinal flexing of the 
wear plate as a whole without material ?aring 
or distortion of the side walls of the channels 
thereof. The longitudinal ends of the main body 
portion 20 of this wear plate are provided with 
longitudinally extending tabs 23, which extend 
beyond the terminal ends of the channels 2| in 
order to prevent localization of the stresses ap 
plied on the wear plate in a de?nite transverse 
area thereof. The wear plate is provided with a 
suitable aperture 24 in its longitudinal central 
portion through which the tie bolt I2 is adapted 
to pass in order to anchor the plate in nested 
relation with the spring leaves with which it is 
associated. It will ‘be seen by reference to the 
drawing that the channels 2| have their outer 
walls crimped inwardly and it is preferable that 
a portion of ‘these walls adjacent at least one end 
of the channel be slightly ?ared outwardly so as 
to facilitate the entrance of the corresponding 
spacing key 25 thereinto during assembly there 
with. It is further noted that the keys 25 are 
substantially trapezoidal in cross-section and it 
will be appreciated that as these keys are snapped 
into the channels, the crimped outer walls will 
grip ‘them ?rmly and prevent longitudinal as 
well as transverse movement of the keys with 
respect thereto. 
By reference to Figs. 2, 3 and 4, it will be seen 
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that when the wear plate and spacing keys are 
mounted in position on the adjacent ends of the 
leaf sections 6 and 1, the effective vertical thick 
ness of the keys 25 and the channel in which they 
are mounted is slightly greater than the thick 
ness of the leaf sections 6 and l with which they 
cooperate. It will, therefore, be seen that these 
key elements serve to provide spacing means be 
tween the spring leaves above and below these 
leaf sections and facilitate relative longitudinal 
movement of the adjacent ends of the leaf sec 
tions 6 and 1. ’ 

Further, it will be appreciated that the main 
body portion 20 of the wear plate serves to ab 
sorb all abrasive wear which the adjacent ends 
of the leaf sections 6 and 1 might normally im 
pose upon the main long leaf spring element I. 
This plate 20 serves to protect the long leaf ele 
ment from the wearing action of the ends of the 
auxiliary spring leaves as they move longitudi 
nally as the result of ?exure of the spring as 
a whole. 'Further, it will be appreciated that 
the channels formed integrally on either side of 
the main body section of this wear plate, to 
gether with the keys 25 locked therein, serve to 
provide longitudinally disposed guideways in 
which the adjacent ends of the leaf ‘sections 6 
and 1 may move longitudinally and yet be main 
tained in aligned, nested relation with respect 
to the remainder of the spring leaves with which 
they are associated. 

It will be understood that the speci?c embodi 
ment of the invention illustrated and described 
herein is merely illustrative of one of the many 
forms which the inventive concept disclosed may 
take. Other and further modi?cations of the 
invention falling within the scope of the sub 
joined claims will be apparent to those skilled in 
the art. 
What is claimed is: r 

1. A spacer element adapted for use in com 
posite leaf springs comprising a preformed. sheet 
metal stamping having the grain of the metal 
running transversely thereof. 

2. A spacer element adapted for use in com 
posite leaf springs comprising a body portion and 
channel members formed integrally therewith at 
the lateral sides thereof, said channels being slot 
ted to permit longitudinal ?exure. 

3. A spacer element adapted for use in com 
posite leaf springs comprising a sheet metal body 
portion having a pair of longitudinally disposed 
channels presented in the same direction at the 
sides thereof formed integrally therewith, the 

3 
grain of the metal running transversely thereof. 

4. A spacer element adapted for use in com 
posite leaf springs comprising a sheet metal mem 
ber having longitudinally disposed integrally 
formed channels at the sides thereof and keys 
disposed in said channels. 

5. A spacer element adapted for use in com 
posite leaf springs comprising a sheet metal mem 
ber having longitudinally disposed, integrally 
formed channels at the sides thereof, the grain 
of the metal running transversely of said mem 
ber and keys disposed in said channels. 

6. A spacer element for use in composite leaf 
springs comprising a sheet metal member having 
longitudinally disposed integrally formed chan 
nels at the sides thereof and keys locked in said 
channels. 

7. A spacer element for use in composite leaf 
springs comprising a sheet metal member having 
longitudinally disposed, integrally formed. chan- 
nels at the sides thereof and keys in said chan 
nels, said channels being crimped to lock said. 
keys in position. 

8. A spacer element for use in composite leaf 
springs comprising a sheet metal body portion 
having longitudinally disposed, integrally formed 
channels at the sides thereof, and keys disposed 
in said channels, said keys being of trapezoidal 
cross-section whereby crimping of said channels 
serves to lock said keys in position. 

9. A wear plate for use in composite leaf springs 
comprising a body portion having a pair of chan 
nels integrally formed at the sides thereof, said 
channels presented in the same direction, said 
body portion being substantially longer than said 
channels. 

10. A wear plate for use in composite leaf 
springs comprising a body portion having chan 
nels integrally formed at the sides thereof, said 
body portion having longitudinally extending tabs 
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ends of said channels. 

11. A wear plate for use in composite leaf 
springs comprising a body portion having chan 
nels integrally formed at the sides thereof, said 
‘channels being ?ared at their end portions to 
facilitate the insertion of keys therein. 

12. A spacer element adapted for use in com 
posite leaf springs comprising a body portion and 
channel members formed integrally therewith at 
the lateral sides thereof, the bases of said chan 
nels lying in the same’ plane and substantially 
parallel to the body portion of said element. 

WILLIAM H. WALLACE.‘ 
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