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6 Claims. (C1. 192-107) 
ers, the resulting strip of material is either rolled This invention relates to friction elements and 

more particularly to composition friction ele 
ments of which those employed in the brakes and 
clutches of automotive vehicles and the like are 
exemplary. 
Composition friction elements are customarily 

compounded from a mixture of asbestos or other 
fibrous material, friction-controlling and im 
parting ingredients and a bond. In the main the 
bond has been either of such nature that it was 
converted into cured state in the finished friction 
elements by being subjected to heat and pressure 
or by being subjected only to heat in a suitable 
oven or the like. Those friction elements em 
bodying a bond cured by heat and pressure are 
usually more or less rigid and of such configura 
tion as to fit a particular support and such ele 
ments usually possess sufficient innate strength 
as not to require reinforcement. However, those 
friction elements embodying a bond that is cured 
by being subjected only to heat in an oven or 
the like are usually sufficiently flexible to enable 
them to be fitted onto various sized or shaped 
Supports, and it has been customary, to insure 
that such a friction element will possess sufficient 
strength to withstand the stresses to which it is 
subjected when being fitted to a support and 
while in use on the support, to incorporate a re 
inforcement in the element, a wire mesh backing 
usually being employed for this purpose. In its 
more specific aspects my invention relates to fric 
tion elements embodying a wire mesh Or like re 
inforcement and a bond that is cured by being 
subjected only to heat. 
One convenient Way of producing friction ele 

ments of the character to which this invention 
primarily pertains is to intermix the desired CO 
stituents and to introduce these intermixed con 
stituents or ingredients into the hopper of a roll 
ing machine of the character disclosed, for ex 
ample, in Smith Patent No. 1920,023, patented 
July 25, 1933. In a machine of this character the 
ingredients are fed from the hopper to the bite 
between a pair of forming rollers. A continuous 
strip of wire mesh backing or the like is fed 
through the bite between these rollers and as the 
strip advances to the bite between the rollers, the 
intermixed ingredients are introduced thereunto 
so that as the backing and the intermixed in 
gredients pass through the bite between the roll 
ers the ingredients are compressed and packed 
into the interstices or other openings in the strip 
which therefore affords a backing. As the back 
ing with the intermixed ingredients packed 
thereonto passes from the bite between the roll 
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into suitable coils of predetermined length or it 
is divided into relatively short strips. There 
after such coils or strips are converted into fric 
tion elements by usually being placed on suitable 
trays or the like and then being passed through 
a continuous oven to be subjected to tempera 
tures and for a period of time suitable for effect 
ing cure of the bond for the other constituents or 
ingredients. 
Inasmuch as the backing customarily employed 

in friction elements made in the aforesaid or an 
equivalent manner is usually metallic while the 
intermixed ingredients affording the body of the 
elements are mainly asbestos and other organic 
or inorganic materials, such composition body 
and the metallic backing usually have different 
coefficients of expansion. Furthermore, as stat 
ed, the cure of the bond of such elements is usu 
ally effected by heat in the absence of pressure 
wherefore the elements are not held to a deter 
mined configuration during cure of the bond. 
Hence if the composition body and the metallic 
reinforcement expanded unevenly during the 
cure of the bond by heat, the element may warp 
as by bowing transversely of the longitudinal ex 
tent of the strip-like form thereof. When fric 
tion elements are so warped, it is necessary to 
Subject them to pressing and grinding operations 
So as to provide a flat wearing face thereon 
transversely thereof, and sometimes it has been 
necessary to grind away an appreciable portion 
of the composition body to afford such a flat 
Wearing face. This is objectionable, among other 
reasons, because it reduces the thickness and 
consequently the life of the elements. 

Furthermore, in the uses to which composition 
friction elements are put they are often subject 
ed to heat for comparatively short operative pe 
riods intermediate of which the elements may 
cool and by reason of such heating and cooling, 
which may vary over rather widely separated 
temperature differences, and even though the 
elements are firmly secured to suitable supports, 
it has been observed that the elements display 
a tendency to curl away from the supports there 
of, especially at the edges thereof... This dis 
rupts the desired flat operative faces on the ele 
ments and subjects such curled portions to great 
er wear than the other portions thereof, thus re 
ducing the useful life of the elements. Such 
curling of the elements is otherwise objectionable 
for it may, by way of example, impair the ad 
justment between the parts with which the ele 
ments are associated and give rise to objection 
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2 2,354,889 
able vibration in Such parts so as to cause them 
to be noisy. 
Thus the primary object of my invention is 

to enable the production and use of composition 
friction elements embodying a metallic reinforce 
ment, such as a wire mesh backing, in Such a 
way as to reduce objectionable warping or curling 
thereof to a minimum. 

It has been observed that the degree of Warping 
or bowing of friction elements that occurs during 
the cure of the bond thereof, as aforesaid, and 
the objectionable curling of the elements during 
use thereof, are almost directly proportionate to 
the width of the element transversely to the lon 
gitudinal extent of the substantially strip-like 
form thereof, which is to say, the greater the 
width the more pronounced the warping or curl 
ing. Hence, still another object of this inven 
tion is to so arrange composition friction ele 
ments or the like that, in the event any Warping 
or bowing thereof is occasioned during the Cure 
of the bond included therein or in the event there 
is a tendency for the elements to curl during 
use thereof, a plurality of relatively restricted 
bowed or arc-shaped portions will arise in contra 
distinction to a relatively protracted Single bowed 
or arc-shaped formation and thereby, since each 
of the plurality of bowed or arc-shaped forma 
tions will be of relatively restricted size, reduce 
in the aggregate the degree of warping or bow 
ing, as a result facilitate affording a flat opera 
tive wearing face on the elements and also there 
by assure that the elements will not detrimentally 
curl away from the Supports therefor during uSe 
thereof. 
Since warping and curling of a composition 

friction element arises primarily from a differ 
ence in the coefficients of expansion of the cont 
position body and the metallic reinforcement 
thereof, still another object of this invention is 
to enable limited unequal expansion of the body 
and backing by rendering one or the other sub 
stantially discontinuous transversely of the ele 
ment and more specifically it is an object of this 
invention to divide either the composition body 
or the metallic reinforcement into at least Sub 
stantially independent Sections longitudinally of 
the element. 

It is essential, in order to insure safe operation 
of a friction element in use that the reinforce 
ment be prevented from separating transversely 
of the element and hence while in Sone en 
bodiments of my invention the reinforcement 
may be divided into Substantially independent 
sections transversely of the element, it is never 
theless a further object of my invention to So 
arrange the backing and the element that Sep 
aration thereof transversely therealong will be 
prevented. It is to be observed that if the back 
ing of a composition friction element be divided 
into independent sections and such an element 
is secured to a support therefor by having rivets 
or the like passed through Such independent Sec 
tions then, in the course of the use of the ele 
ment, there may be such an unequal distribution 
of the stress which arises during use of the ele 
ment that the composition body might be rup 
tured or otherwise damaged. Moreover, it has 
been observed, when composition friction ele 
ments are made by having the backing therefor 
passed between a pair of rollers effective to pack 
the composition body onto the backing, that the 
backing is subjected to a twisting action which 
can only be effectively resisted if the stresses of 
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of the element. By way of example, if two inde 
pendent Strips were passed between a pair of 
packing rollers to have a composition body packed 
thereonto, there would be a tendency for the strips 
to advance at unequal Speeds and this would re 
Sult in. twisting of the element longitudinally of 
the Strip-like form thereof. Thus, it is a further 
object of this invention to insure that stresses 
effective on the backing of a composition friction 
element during the manufacture or use thereof 
S. be distributed uniformly throughout the back 

g. 
A yet further object is to divide the backing 

for a composition friction element into such sub 
stantially independent sections that objectionable 
Warping or curling of the element may be avoided 
but at the same time to prevent objectionable 
relative movement of such sections toward and 
away from each other, and an ancillary object is 
to interconnect substantially independent sec 
tions of a composition friction element backing by bridging portions arranged at intervals along 
the extent of such sections. 

A. still further object to utilize a substantially 
continuous backing in a composition friction ele 
ment and to so divide the composition body there 
of into Such substantially independent sections 
that objectionable warping or curling of the ele 
ment may be avoided. 
Other and further objects of the present in 

vention will be apparent from the following de 
Scription and claims and are illustrated in the 
accompanying drawing which, by way of illus 
tration, shows preferred embodiments and the 
principles thereof and what I now consider to be 
the best mode in which I have contemplated ap 
plying those principles. Other embodiments of 
the invention embodying the same or equivalent 
principles may be used and structural changes 
may be made as desired by those skilled in the 
art Without departing from the present invention 
and the purview of the appended claims. 

In the drawing, 
Fig. 1 is a fragmentary elevational view of the 

Wearing face of a composition friction element 
embodying one form of my invention and in 
Which a part of the composition body is broken 
away to disclose the wire mesh reinforcement in 
cluded in this friction element; 

Fig. 2 is a longitudinal sectional view taken sub 
stantially on the line 2-2 on Fig. 1; 
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Fig. 3 is a transverse sectional view taken sub 
stantially on the line 3-3 on Fig. 2; 

Fig. 4 is a fragmentary elevational view of a 
Wearing face of a friction element embodying 
age; form of my invention; and 

ig. 5 is a transverse sectional vi awa tially on the line 5-5 on Fig. 4. View taken sub 
Referring to the accompanying drawing, the 

friction element illustrated in Figs. 1, 2 and 3 
includes a composition body C having a wire 
mesh reinforcement R. embedded in the back 
thereof. Since my invention is primarily useful 

those instances where the bond of the com 
position body C is to be cured to final state by 
heat in the absence of pressure, the Composi 
tion body may advantageously include as the 
pond thereof a vegetable drying oil such as pure. 
ly polymerized but not otherwise changed lin 
seed oil, although it will be understood that a 
wide variety of other vegetable drying oils and 
the like may be employed as the bond. Further 
more, the bond may be afforded by an oil modi 
fied phenol aldehyde resin or by an intermixture 

such action are dissipated across the entire Width 75 of a suitable vegetable drying oil and a phenol ed 
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2,354,889 
aldehyde resin or the like, the use of a resin of 
the aforesaid character as the bond Or the in 
clusion of such resin as a part of the bond usul 
ally affording a friction element embodying great 
er innate strength than that possessed by a 
friction element having only a vegetable drying 
oil as the bond thereof. In any event, however, 
the bond employed is desirably of such a nature 
that it may be converted to a final cured state 
by being subjected to heat in the absence of pres 
Se. 

It will be understood that the composition body 
may be compounded from a wide variety of in 
gredients such as asbestos or other fibrous ma 
terial, friction-controlling and imparting ingredi 
ents and a bond. A typical formula which may 
be followed in compounding a composition body 
of the aforesaid character is the following, where 
in all parts are indicated by weight: 

Parts 
Asbestos ---------------------------------- 65 
Pulverized pyrobituminous material.--------- 20 
Purely polymerized and not otherwise chemi 

cally changed linseed oil------------------ 15 
Sulphur ---------------------------------- 3 
Solvent ----------------------------------- 7 
In compounding friction elements according to 

the foregoing formula, the oil which affords the 
bond is dissolved in the solvent, which may be 
a petroleum thinner such as petroleum naphtha, 

efficients of expansion thereof. 
O 
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having an end point not substantially greater 
than 400°F., and thereafter the asbestos, the pull 
verized pyrobituminous material, which may be 
bituminous coal, and the sulphur are introduced 
into the dissolved bond and are thoroughly in 
termixed until a uniform dispersion of the bond 
throughout the other ingredients is attained. 
Thereafter the mixture is formed into suitable 
shapes as by being introduced into the hopper of 
a rolling machine of the character disclosed, for 
example, in the aforesaid Smith Patent No. 1,920,- 
023, and as the mixture is fed to the bite between 
the forming rollers in a machine of this charac 
ter it is packed onto the wire mesh backing as 
R, as this is fed through the bite between the 
rollers, the backing in such an instance being af 
forded in the form of a continuous strip. After 
passage from the bite between the rollers, the 
continuous strip afforded by the composition body 
packed onto the wire mesh or equivalent backing 
may be rolled into suitable coils of, for example, 
about twenty-five feet in length and from ten 
to twenty-four inches in diameter or the con 
tinuous strip may be divided into relatively short 
strips of, for example, from six to fifteen inches 
in length. Such coils or short strips are there 
after desirably passed through a continuous oven 
for a period of about eighten hours to be sub 
jected to gradually increasing temperatures from 
about 180° F. to 325 F. to convert the bond to a 
solid state, the inclusion of Sulphur, as Specified 
in the foregoing formula, being for the purpose 
of sulphurizing the oil to assist conversion there 
of into a solid state. 

It will be understood that friction elements 
embodying the present invention may be com 
pounded in a wide variety of ways other than 
that hereinabove described to include a composi 
tion body as C and a reinforcement as R for 
my invention is primarily effective during the 
cure of the bond of the friction elements into a 
final solid state and during the use of the ele 
ments. It has been explained hereinabove that a com 
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position body as C and a reinforcement as R. 
usually have different coefficients of expansion 
and as a result when coils or short strips, as 
aforesaid, or the like are subjected to heat in 
the absence of pressure, for example, in the man 
ner herein above explained, the composition body 
as C and the reinforcement as R may expand 
unequally by reason of the difference in the co 

As explained 
hereinabove, this has heretofore resulted in warp 
ing of coils or short strips, as aforesaid, or the like 
and usually such warping has been in the form 
of bowing of the coiled or strip material or the 
like transversely of the longitudinal extent of 
such a relatively elongated friction element. 

Furthermore, as explained hereinabove, in the 
uses to which composition friction elements are 
put they are often subjected to heat for compara 
tively short operative periods intermediate of 
which the elements may cool and by reason of 
Such heating and cooling, which may vary over 
rather widely separately temperature differences, 
and even though the elements are firmly secured 
to Suitable supports, it has been observed that the 
elements display a tendency to objectionably curl 
aWay from the Supports to which they are secured 
in the use thereof and thereby impair the opera 
tion of the parts with which they are used or 
else this may cause the elements to wear unevenly 
and thereby shorten the useful life thereof. 

I have found, however, that objectionable warp 
ing and curling, of which that above explained is 
typical, may be reduced to a substantially un 
objectionable minimum if the reinforcement R is 
divided into substantially independent sections 
as by having portions of the transversely extend 
ing strands ST thereof, and desirably also por 
tions of the longitudinally extending strands SL, 
thereof, interrupted in the medial part of the re 
inforcement to thereby afford openings as O in 
the medial part of the reinforcement. I prefer, 
however, to provide openings as O in the rein 
forcement R at intervals rather than to divide the 
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reinforcement R into wholly independent sec 
tions. Hence, at intervals along the medial part 
Of the longitudinal extent of the reinforcement R. 
the strands ST and SL are not cut away whereby 
What, in effect, are webs W are provided interme 
diate openings as O so that what, in effect, are 
substantially independent sections, into which 
the reinforcement R is divided by the provision 
of Openings as O, are interconnected at intervals 
by the webs as W. 
The provision of interconnections as the webs 
W at intervals along the longitudinal extent of 
the reinforcement as R. prevents separation of the 
Substantially independent sections into which the 
reinforcement is divided by the provision of open 
ings as Otherein, and this enables a backing as 
R to afford a degree of reinforcement substan 
tially equal to that afforded by a backing not hav 
ing openings as O included therein. I have ob 
Served that if a reinforcement as R is divided into 
Wholly independent longitudinally extending sec 
tions, there is a tendency for the composition 
body of the friction elements to separate, as by 
cracking, in alignment with the separation be 
tween the independent sections of the reinforce 
ment which obviously might give rise to a dan 
gerous condition during use of the friction ele 
ments as where the elements are secured to the 
brake shoes of the brake couple of an automotive 
vehicle or the like. However, I have found that 
Webs as W or equivalent interconnection effec 
tively prevent such tendency of the composition 
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4. 
body to crack or otherwise separate inasmuch as 
stresses to which the backing and element may 
be subjected are uniformly distributed and there 
by safe operation of the friction elements is as 
Sured. 

Desirably the WebS as W are kept as Small as 
possible so as to permit independent expansion of 
the sections into which the reinforcement as R. 
is divided by the provision therein of openings as 
O, for this, I have observed, reduces warping and 
curling of composition friction elements during 
the cure of the bond and use thereof to a substan 
tially unobjectionable minimum. 
Another embodiment of my invention is illus 

trated in FigS. 4 and 5 and in this form of my 
invention the reinforcement Rd. is continuous 
both longitudinally and transversely of the fric 
tion element which includes a composition body 
Ca that desirably is of the character hereinabove 
described. In this instance, however, the compo 
sition body Ca has a longitudinally extending kerf 
or slot K formed therein midway between the side 
edges thereof which extends into the composition 
body C from the operative or wearing face there 
of to the reinforcement as Rd. included therein. 
I have observed that such division of the compo 
sition body into such substantially independent 
longitudinally extending sections also insures that 
any tendency of the composition friction elements 
to warp during the cure of the bond included 
therein, and curling of the elements during use 
thereof, to a substantially unobjectionable mini 
mum, for in this instance the sections of the com 
position body may expand independently when 
the elements are subjected to heat, and it is this 
that enables the aforesaid desirable results to be 
realized. Furthermore, a friction element of this 
character is effectively reinforced for the rein 
forcement as Rd. included therein is continuous. 
While I have illustrated and described selected 

embodiments of my invention, it is to be under 
stood that these are capable of variation and 
modification and I therefore do not wish to be 
limited to the precise details set forth but desire 
to avail myself of such changes and alterations 
as fall within the purview of the following claims, 

I claim: 
1. A relatively elongated friction element com 

prising a composition body and a reinforcing 
back having unlike coefficients of expansion, said 
back being divided into Substantially independ 
ent Sections longitudinally thereof to thereby 
minimize the effects of unequal heat induced ex 
pansion and contraction of Said body and back, 
Said sections being interconnected at Spaced in 
tervals therealong only by relatively narrow 
webs. 

2. A relatively elongated friction element com 
prising a composition body and a reinforcing 
back having unlike coefficients of expansion, said 
back having longitudinally extending slots 
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2,354,889 
formed therein at spaced intervals therealong 
to thereby divide the back into substantially in 
dependent Sections which extend longitudinally 
thereof but which are interconnected only by 
relatively narrow webs intermediate said spaced 
slots to thereby minimize the effects of unequal 
heat induced expansion and contraction of Said 
body and back. 

3. A relatively elongated friction element com 
prising a composition body and a reinforcing 
back having unlike coefficients of expansion, said 
back Comprising substantially independent sec 
tions longitudinally thereof and including rela 
tively small webs which are the interconnection 
paSods!p augeq Sq9A pies 'suogoas pies ueeAqaq 
at Spaced intervals along the Sections whereby 
the sections are held against movement relative 
to each other and the body and yet are effective 
to minimize the effects of unequal heat induced 
expansion and contraction of Said body and back. 

4. A relatively elongated friction element com 
prising a composition body and a metallic re 
inforcing back, said body and back having un 
like coefficients of expansion, said back having 
longitudinally extending but discontinuous slots 
formed therein at Spaced intervals longitudinally 
therealong to thereby divide the back into Sub 
Stantially independent sections longitudinally 
thereof to thereby minimize the effects of un 
equal heat induced expansion and contraction 
of Said body and back, there being only rela 
tively narrow webs in said back between said 
slots which interconnect said sections to each 
other. 

5. A relatively elongated friction element.com 
prising a composition body and a metallic re 
inforcing back, Said body and back having un 
like coefficients of expansion, said back compris 
ing. Substantially independent sections longi 
tudinally thereof and including only relatively 
Small webs to interconnect such sections at 
Spaced intervals whereby the sections are held 
against movement relative to each other and the 
body and yet are effective to minimize the effects 
Of unequal heat induced expansion and contrac 
tion of Said body and back. 

6. A relatively elongated friction element com 
prising a composition body and a wire mesh re 
inforcing back embedded in said body, said body 
and back having unlike coefficients of expansion, 
and Said back having longitudinally extending 
slots therein extended between relatively narrow 
WebS that interconnect said sections at intervals 
whereby the back is divided into substantially 
independent sections that are held against move 
ment relative to each other and the body by said 
WebS but which are effective to minimize the ef 
fects of unequal heat induced expansion and 
contraction of said body and back. 

HARVEY J. LIDKEA. 
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