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10 Claims. (C. 192-107) 
This invention relates to improvements in fric 

tion-disks or facings and methods of making the 
Sale, 
One object of this invention is to provide im 

proved friction-disks having maximum resistance 
to the various stresses to which such friction. 
disks are subject while in use. 
Another object of this invention is to provide 

improved friction-disks which can be manufac 
tured at lower cost than other disks possessing 
similar mechanical properties. 
Another object of this invention is to provide 

an improved method of making friction-disks. 
With the above and other objects in view, as 

will appear to those skilled in the art from the 
present disclosure, this invention includes all fea 
tures in the said disclosure which are novel over 
the prior art. 
In the accompanying drawings, in which cer 

tain ways of carrying out the invention are shown 
for illustrative purposes: 

Fig. 1 is a side elevation of a fragment of a 
length of a woven member or band of textile-base 
material, used for making friction-disks in ac 
Cordance With this invention; 

Fig. 2 is an edge elevation of Fig. 1; 
Fig. 3 is an enlarged cross section on line 3-3 

of Fig. 2; 
Fig. 4 is a view similar to Fig. 1 after the band 

shown in Fig. It has been treated or impregnated 
with binding material; 

Fig. 5 is a side elevation of a fragment of a 
length of a braided band or. member of textile 
base material, which may be used for making 
friction-disks in accordance with this invention; 

Fig. 6 is a schematic view illustrating the rolling 
or Spirally winding up of a treated band of mate 
rial to form a "biscuit” which is subsequently to 
beformed into a friction-disk; , 

Fig. 7 is a side elevation of a biscuit made in 
accordance with the process illustrated in Fig. 6; 

Fig. 8 is a central vertical sectional view 
through a pair of dies and a biscuit just prior to 
the dies being forced together; 

Fig. 9 is a view similar to Fig. 8 after the dies 
have been forced together, the dies preferably 
being heated to convert the biscuit into a rough 
pressed friction-disk; and 
Fig.10 is a perspective view of a finished fric 

tion-disk or facing. 
In the following description and claims the 

various parts and steps are identified by specific 
names for convenience, but they are intended to 
be as generic in their application as the prior art 
will permit. 
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Referring to the drawings, a length of material 
such as the band or member or Web 20, after 
being treated with suitable binding material 
which is preferably heat-hardenable, is Spirally 
wound and formed into a friction-disk or facing 
or ring for clutches and the like, as will be more 
fully hereinafter set forth. The band 20 is made 
in the form of a flattened tube by loosely Weaving 
together a plurality of warp strands 2 and a 
continuous generally-helical weft strand 22. 
Preferably, a plurality of interior or central 
strands 23 extend through the tubular outer 
woven portion formed of the interwoven strands 
2 and 22 in order to increase the bulk of the 
band. The strands 2, 22 and 23 may be of the 
same or different sizes and are preferably formed 
of asbestos which may contain a certain portion 
of cotton or other strengthening fibre and, pref 
erably, the strands have wire cores 24 of brass or 
other suitable metal. As is illustrated by the en 
larged sectional view in Fig. 3, the Warp strands 
2 are spaced sufficiently apart and so loosely in- ; 
terwoven with the weft strands 22 as to produce 
the flattened tube illustrated, having a width con 
siderably greater than its thickness. The band 
or web 20 is next impregnated with Suitable fric 
tion binding treatment, preferably of a type which 

. . will give a strong bonding action under heat and 

30 
pressure. Figs. 1, 2, 3 and 4 are made substan 
tially proportionally true to Scale from an actual 
Sample, - 

Instead of making the flattened tubular band 
ior Web by a weaving process, any other mode of 
loosely interlacing the strands may be employed, 
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such as making the band or web 25 illustrated in 
Fig. 5 by means of braiding together a series of 
exterior strands 26 to form a flattened tube. 
Central or interior longitudinal strands 27 may 
be employed in a similar Way to that shown and 
described concerning the Woven band or Web 20. 
The braided band or web 25 will, of course, be 
impregnated with Suitable friction binding treat 
ment before being used to make a friction-disk. 
Inasmuch as the mode of making a friction 

disk from the bands 20 and 25 are essentially 
identical, a description will only be given of mak 
ing a friction-disk from the band or Web 20. 
As is schematically illustrated in Fig. 6, a pre 

cut definite length of band 20 is wound in a spiral 
in any suitable way, as about a mandrel 28, to 
provide a number of layers or convolutions in the 
form of a ring, after which a loop of adhesive pa 
per 29 or other suitable binding means can be 
passed around the free ends 30 and 3 of the band 
20, forming the coils of the "biscuit" or ring 32, 



2 
to temporarily prevent the coils or convolutions 
of the biscuit 32 from unwinding or becoming 
displaced. 

she biscuit 32 is then placed between the pair 
of heated dies 33 and 33, as shown in Fig. 8, 
Whereupon the dies are forcibly brought together 
in a direction. Which may be said to be axial or 
parallel to the axis of the biscuit, to the position 
shown in Fig. 9, with the result that the binding 
treatEnent, which is usually of a hard rubber or 
synthetic resin base, which is heat-hardenable, 
is softened by the heat to a pasty condition, and 
tha entire biscuit is crushed down to form a uni 
tary annular ring-like rough-pressed friction 
disk 35 which includes irregular outer and inner 
flash portions 36 and 37. Whether the binding 
or bonding treatment is of the rubber or syn 
thetic resin or other type, the heat which is ap 
plied first causes the treatment to soften up to a 
pasty condition and then brings about a chemical 
action which hardens the treatment so that the 
entire disk becomes a unitary mass with the 
strands extending through the mass. After the 
grough-pressed disk 35 has the flash portions 36, 
3 trimmed off and is ground on both inner and 
outer edges and , both opposite faces, a finished 
disk such as 38 illustrated in Fig. i0 is produced. 
By having the Width of each convolution con 

siderably greater than its thickness, it is possible 
to employ a biscuit 32 whose width or height be 
tween the dies 33 and 36 is considerably greater 
that the depth of the annular die-cavity 39 in 
the over die 33, thus permitting the employ 
ment of a biscuit 32 whose radial thickness is 
St:bstantially less than the radiai width of the 
die-cavity 89, so that the biscuit 33 can be read 
ily placed in the die-cavity 39 without, having to 
it, it carefully between the inner and outer radia 
Walls of the die-cavity, thus permitting of the 
rapid Kaanufacture of friction-disks at mininnum 
cost. 
By having the strands of the tube sufficiently 

loosely interlaced, a flattened tube is produced, 
and the binding treatment is, able to readily and 
thoroughly penetrate or impregnate the band or 
Web, and the open construction formed by the 
loosely-interlaced strands aid in bringing about 
ar, advantageous interlocking between the 
strands of adjacent convolutions in the com 
pieted friction-disk. 
The invention. Inay be carried out in other 

specific ways than those herein set forth without 
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departing from the spirit and essential charac 
teristics of the invention, and the present em 
bodiments are, therefore, to be considered in all 
respects as illustrative and not restrictive, and all 
changes coming within the neaning and equiv 
alency range of the appended claims are intended 
to be embraced therein. 

I claim: 
. A friction-disk formed of a spirally-wound 
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member comprising strands loosely interlaced , 
and forming a flattened tube of considerably 
greater Width than thickness, the strands of the 
member having been treated with heat-harden 
able binding material prior to the member being 
spirally wound, the side edges of the flattened 
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tube forming the side edges of the convolutions of 
the Spirally-wound member, and the spirally 
Wound member having been subjected to heat 
and axial pressure to cause the spirally-wound 
Elember to form a unitary disk. . 
2. A friction-disk formed of a spirally-wound 

member comprising strands loosely interwoven 
and forming a flattened tube of considerably 
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greater width than thickness, the strands of the 
member having been treated with heai-harden 
able bindirag raterial prio to the neither being 
spirally wound, the side edges of the flattened 
tube forning the side edges of the convolutions of 
the spirally-wound member, and the spirally 
Wound member having been Subjected to heat 
and axial pressure to cause the spirally-wound 
menoer to for a unitary disk. 

3. A friction-disk formed of a spirally-wound 
member comprising strands loosely braided and 
forming a flattened tube of considerably greater 
width than thickness, the strands of the member 
having been treated with heat-hardenable bind 
ing material prior to the member being spirally 
Wound, the side edges of the flattened be form 
ing the side edges of the convolutions of the spi 
rally-Wound. Inernber, and the spirally-Wound 
member having been subjected to heat and axial 
preSSure to case the spirally-Wound member to 
form a unitary disk, 

4. A fiction-disk formed of a spirally-wound 
member comprising interior strands, and ex 
terior strands loosely interlaced and forming a 
flattened tube of considerably greater width than 
thickness, the Strands of the member, having 
been treated With heat-hardenable binding na 
terial prior to the member being spirally wound, 
the side edges of the fiattened tube forming the 
side edges of the convolutions of the spirally 
wound member, and the spirally-wound member 
having been subjected to heat and axiai pres 
sure to cause the spirally-wound inneber to form 
a unitary dis. 

3. A fiction-disk formed of a spirally-wound 
member COrprising interior strands, and ex 
terior Strands closely interwoven and forming a 
flattened tube of considerably greater width than 
thickness, the strands of the member having eel 
treated with heat-hardenable binding materia. 
prior to the member being spirally Wound, the 
side edges of the fiattened tube forming the side 
edges of the convolutions of the spirally-wound 
member, and the spirally-wound member having 
been Subjected to heat and axial pressure to cause 
the spirally-wound member to form a unitary 
disi. 

6. The method of making a friction-disk com 
prising: providing a member comprising strands 
loosely interlaced and forming a flattened tube of 
considerably greater width than thickness, the 
strands of the Inenber having been treated with 
heat-hardenable binding material; spirally wind 
ing said treated member into disk-like form, with 
the side edges of the flattened tube forming the 
side edges of the convolutions of the spirally 
Wound member; and subjecting the spirally 
Wound Emember to heat and axial pressure to 
callse the spirally-wound member to form a uni 
tary disk. 

7. The method of making a friction-disk com 
prising: providing a member comprising strands 
loosely interWoven and forming a flattened tube 
of considerably greater width than thickness, the 
strands of the member having been treated with 
heat-hardenable binding material; spirally wind 
ing said treated member into disk-like form, with 
the side edges of the flattened tube forming the 
side edges of the convolutions of the spirally 
Wound member; and subjecting the spirally 
Wound member to heat and axial pressure to 
cause the Spirally-wound member to form a 
unitary disk. 

8. The method of making a friction-disk com 
prising: providing a member comprising strands 



2,240,858 
loosely braided and forming a flattened tube of 
considerably greater width than thickness, the 
strands of the member having been treated with 
heat-hardenable binding material; spirally wind 
ing said treated member into disk-like form, with 
the side edges of the flattened tube forming the 
side edges of the convolutions of the spirally 
Wound member; and Subjecting the spirally 
wound member to heat and axial pressure to 
cause the spirally-Wound member to form a 
unitary disk. 

9. The method of making a friction-disk com 
prising: providing a member comprising interior. 
strands, and exterior strands loosely interlaced 
and forming a flattened tube of considerably 
greater width than thickness, the strands of the 
member having been treated with heat-harden 
able binding material; spirally Winding said 
treated member into disk-like form, with the side 
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edges of the flattened tube forming the side edges 
of the convolutions of the spirally-wound nem 
ber; and subjecting the spirally-wound member 
to heat and axial pressure to cause the spirally 
wound member to form a unitary disk. 

10. The method of making a friction-disk com 
prising: providing a member comprising interior 
strands, and exterior strands loosely interwoven 
and forming. a flattened tube of considerably 
greater width than thickness, the strands of the 
member having been treated with heat-harden 
able binding material; spirally winding said 
reated member into disk-like form, with the side 
edges of the flattened tube forming the side. 
edges of the convolutions of the spirally-wound 
member; and subjecting the spirally-wound 
member to heat and axial pressure to cause the 
spirally-wound member to form a unitary disk. 

GUSTAV WALTERS. 


