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T all wrhon it may concern.’

Be it known that I, Emime J. Guay, a
citizen of the United States, residing at
Lynn. county of Essex, State of Massa-
chusetts, have invented certain new and use-
ful Improvements in Gears, Blanks for
(years, Rolls, &c., and Methods of Manu-
facturing the Same, of which the following
is a specification.

This application is a continuation in part
of my application, Serial No. 123,993, filed
October 5, 1916. : _

The present invention relates to gears and
blanks for gears, rolls, etc., which are made

of that class of material generally known as.

spinnable {extile fibers. !
" Geat blanks constructed of such fibers
aie now manufactured in two principal
ways, as follows: 4

In one case, the fibers are woven into cloth
from which rings or disks are cut, after
which they are piled one on the other in'a
metal holder until the desired thickness is
obtained: The body thus formed is then
subjected to heavy compression, which com-
pression is retained by said holder. Instead
of mounting the woven cloth rings or disks
in a holdér in the manner described, it is
possible for some- classes of work to impreg-
nate the cloth with a binder and depend
solely or partially on it to hold the lami-
nations in a compressed state. Instead of
first cutling the cloth to shape, said cloth
may also be assembled into a laminated
structure from which the disks or rings are
thereafter cut.- :

In the second éase, the blanks are made

‘from what is commonly termed “Dbats ”,

meaning thereby sheets .or bodies of textile
fibers in a more or less.soft and fluffy state.

" These bats are compressed into sheets from
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“which rings or disks ar¢ cut by means of

dies as in the first case. The disks are then
piled one on the other in a holder until the
desired thickness is obtained to form -the
finished blank. The material thus formed
is then subjected to heavy. pressure. which
pressure is retained by suitable means.

Due to the faet that the disks or rings ave
cut out of sheet stock by dies. or other means,
it follows that a cousiderable amount of
stock in the form of tiinunings is-wasted in
the manufacture. 1t ix evident that it costs
money in the first instance to form the eloth
or compressed bats of which these trimmings

are composed, and while in both cases, and
more especially in the case of bats the mate-
fial may be used over again after being suit-
ably treated, it-can only be done at a further
expense. - :

n the old cloth type of gear the fibers ex-
tend at right angles to each other. In the
bat- type of gear some of the fibers run in
the same direction and in parallel planes,
and the remainder at different angles, the
said fibers frequently passing through one
plane to another. In neither case is it pos-
‘sible to definitely locate the positions of
the individual fibers with respect to the teeth
of the finished gear.

One of the objects of my invention is to

improve the method of manufacturing such
blanks whereby loss of stock in the form of
trimmings is avoided. I have discovered
‘that a simple and satisfactory way to do
this is to form the material of which the
blank is composed into a thin flat element.
strip. or strand and subsequently to wind
said.element, strip or strand edgewise on a
drnm to form a helix which is afterward
compressed to the desired degree and held
in said compressed state.

Another object of my invention is to im-
prove the construction of gears and blanks

‘therefor. whereby their strength will be
greatly increased. T have discovered that if

the fibers in a finished gear are definitely
positioned or arranged so”that they extend.
in the same general direction as the finished
teeth, and preferably as the sides of the
“finished teeth. the strength of the individual
toeth. will be very greatly increased.  Owing
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to the fact that each tooth has two sides I -

prefer to so arrange-the fibers that substan-
- tially one-half -of them extend- in the =ane
general direction as one side and the re-
mainder in the same general diveetion as the
other side.  This vesults in making both-
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cides of each tooth alike as regards the rela-

tion of the fibers. To attain the best results
the hody shottld be composed of a Targe mum=.
ber of thin layers, preferably arranged n
helical forni. so that the interlocking or
crossing of the fibers in adjacent-layers will
serve to mutually support them. This fea-
ture is very important in gears designed to
transmit substantial powers. particularly 1t
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high speeds whore the stresses are large.

Having defined the constriiction reguired.
it will be evident that the blank can be
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" line 10 indicates an involute or

manufactured in a variety of ways. A
simple and satisfactory way to carry out the
invention is to. form the stock into a hollow
flattened tube in which the fibers form a fine
pitch spiral,-and subsequently to wind the
tube edgewise on a suitable form or drum.
Such a method permits of positioning the
fibers to give the maximum strength to the
teeth of the finished gears. To enable the
tube to be easily wound on the drum and also
to hold it in place thereon, a small cord or

ccore is located within the tube which serves

as a binding means. This is an important
feature since it greatly adds to the ease
of manufacture. _

In the manufacture of these blanks many
different kinds of textile fibers may be used
which are capable of being spun; for ex-
ample, cotton, flax, hemp, ramie, wool and
silk. As cotton is relatively cheap and has
been found satisfactory for the purpose, it
will be described as the material used, but it
is understood that reference is made thereto
as an illustration and not as a limitation of
the invention. By experiment and practical
use I have ascertained that sliver, z. e. tex-
tile fibers formed into a fleecy strand, and
preferably made from what is ordinarily
known as'a poor grade of cotton can advan.
tageously be -employed; for example, that
which in the textile arts is known as “waste
from'the picker.” 'Such material has rela-
tively short fibers, generally less than an

inch in length, It is spinnable, but is com-

monly used only in the cheapest kinds of
garments. When such sliver is used it is
preferable to have its fibérs at least twice as
long as the finished gear teeth, if the best re-
sults are to be obtained.

In the accompanying drawing which is
illustrative of my invention, Figure 1 is a
diagrammatic view showing the general and
preferred relation of the fibers to the finished
gear teeth; Fig. 2 shows the means employed
in forming the fibrous material into g flat-
tened tube; Figs: 83 and 4 show the means

for winding the flattened tube into a helix;

Fig. 5 shows a part of the press for com-
pressing the helix; Fig. 6 is a partial sec-
tional view of a finished gear; Fig. 7 shows

~a gear in elevation; Fig. 8 shows a modifica-

tion in which a ribbon of woven material
with the fibers extend substantially at right
angles to each other is.employed instead of
sliver; Fig. 9 shows another form of ribbon
or tube in which the threads extend at acute
angles to the sides thereof, and Fig. 10 shows
a ribbon or tape wound on a former prepara-
tory to winding it into a helix.
. Referring first to Fig. 1 which illustrates
in a diagrammatic manner the general rela-
tion of the fibers to the gear teeth, the heavy
single curve
%ear tooth of the Brown & Sharpe type.
he invention is also applicable to other
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shapes of teeth, for example to the double
curved gear teeth. The sides of these gear
teeth form an angle of 144 degrees which is
the standard. That is to say, a plane tan-
gential to the face of the tooth af the pitch
line and perpendicular to the plane of pres-
sure makes an angle of 14} degrees with a

70

plane passing diametrically through the -

axis of the gear and coinciding with said
face of the tooth at the pitch line. In some
special cases this angle may vary from the
standard. The lines 11 indicate the fibers in
one of the thin elementary layers which it
will be noted extend in the same general di-
rection as one side of the tooth, and the
dotted lines 12 indicate the fibers in the next
thin elementary layer which follow the same
general direction as the opposite side of
the tooth. The fibers in the third thin layer
will correspond in angular position to the
fibers in the first layer, and the fourth to the
second and so on. o

It will be noted that the fibers in this fig-
ure are somewhat curved from end to end.
This is due to the edgewise winding of the
flattened tube on the drum in one of the
steps of the process, as will appear later.
In defining the relation of the fibers to the
angle of the finished gear teeth, I do not
mean that this is mathematically accurate,
because owing to the nature of the material
it would hardly be possible to gét this exact
relation, but for all ‘practical purposes the

angles of the fibers correspond to the angles

of the teeth. v
It is also to be noted that in each ‘tooth

there is a very large number of relatively

long fibers which are not only securely an-
chored in the tooth itself by other relatively
long fibers but are also sectirely anchored
in the body below the root of the tooth in a
similar manner. As a resalt of this each
tooth is very strong and is therefore capable
of withstanding heavy stresses and shocks
in a tangential direction without breaking
or deflecting which is of the utmost impor-
tance. o

In Fig.2 is shown means for carrying out
the first step. in the process. 13" indicates
a_metal former for making the tube. Since
the tube is flattened it is desirable to make
the former approximate the shape and size
of the finished tube. On this account the

former is made, relatively wide and thin.

The width of the former should be chosen
with regard to the. desired radial
fibrous material on the finished blank. In gen-
eral it may be stated that the radial depth of
said material should be substantially greater
than the height of the finished gear teeth.
The thickness of the former is
by mechanical considerations. Extending
lengthwise of the former is a core: 14 which
can advantagecusly be made of silk because

-of its strength for a given small cross-sec-

depth of
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. ‘move toward each other. - To prevent the ele- .
ment. froin bulging outwardly a ring 24 is .
provided which closely surrounds the pe-
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tisnal area. Small wire may also be used.
The sliver or strand 15 is wound around the
former and the core. One or more strands
or slivers may be wound at a time, two be-
ing shown in said figure.

As the flattened tube 16 is made it is pro-
gressively pushed off of the former and is
then - wound edgewise. on the drum 17 to
form a helix, said drum being rotated by
any suitable means. The drum has a flange
18 at its lower end which supports the first
turn of the helix 19. In this operation the
core 14 is first attached to the drum, as at
20, Fig. 4, and the drum started. into mo-
tion. The speed of the drum should be such
as ‘i receive the tube as fast as it is made:
The core being attached at one end and being
fed forward under suitable tension binds
each turn of the helix to the face of the
drum, thereby holding it in position. This
operation can be facilitated by exerting a
slight endwise pressure on the upper -turn
by means of the plate or plates 21 which also
act as a guide to maintain the sides of the
turns perpendicular to the axis of the drum,
said plate or plates being held against rota-
tion, but being capable of moving longitudi-
nally of the drum. Since the plates act on
the flattened tube after it leaves the former
they also serve asa means for further flat-
tening and consolidating the material by
exerting a certain amount of pressure there-
on. . After a helix of sufficient length to
form a finished blank has been wound on
the drum, it is removed by pushing the
saine endwise off of the drum, after which
the helix, which for convenience may. be
called an element, is mounted on a steel
evlinder of substantially the same diameter
for further treatment. The drum 17 may
be made of thin sheet metal since the stresses
on it are small, bui it ean be made of steel
or other strong material in- which case the

‘element may not have to be removed for

further treatment. o

After the element is formed the next step
is to comipress it. This may be done in a
hydraulic or other press. Owing to the
presence of the same amount of fiber in the
region of the inner diameter or bore as at
the periphery, it follows that the axial
length at the bore will be somewhat greater
than that of the periphery, assuming a uni-
form compression which is highly desirable.
This necessitates the use in the press of op-
positely beveled rings 22 upon which pres-
sure is exerted. 23 indicates a -cylinder

which may be thé drum 17 if strong encugh

and properly constructed, if not_-another
cylinder is employed. This has to with-
stand ‘a heavy pressure tending to collapse
it when the opposing parts of the press

ripheral faces of the element and the bev-

eled rings 22. To state the matter another

way, the ring and cylindrical member con-
fine the element against change of shape in
planes perpendicular to the axis during the
compressing or consolidating operation.
In the press the element is subjected to a
sufficient preliminary pressure to materially
compress or consolidate it. In a blank com-
posed of cotton sliver about eight inches in
diameter- a pressure of about five tons per
square inch of surface of the element will
be sufficient.  Such a pressure will reduce the
length of a helix from fourteen inches to
about one and one-quarter inches. After

‘the pressure is removed the elasticity of the

fibers will cause the helix to expand to an
axial length of about three inches.

The next step is to put one or more ele-
ments in a holder or clamp, in which they
are retained under a moderate pressure,
after which the elements are subjected to
the action of a softening agent, such as
water for example. The purpose of this
is to soften the fibers so that they can be
consolidated to a greater degree without
causing injury to the individual fibers, par-
ticularly at the points where said fibers cross
eéach other.
time required in this operation it is best

done in an ordinary vaeuum tank where

about one-half hour will suffice. I find it
desirable to compress the fibrous material
to a .greater or less extent before subject-
ing it to the action of the softening agent,
but in some cases it may be found desirable
to reverse these operations. _

In some cases it will be found advanta-.
geous to add a small amount ef binder to the

water, the purpose being to cause the fibers:

to have a slight adhesion which is useful in
handling the elements. This binder has no
effect- as a binding agent on the finished
product, because the final pressure -is such
as to substantially drive it all out of the

To decrease the amount of .
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material. My experience has dernonstrated -

that the less binder used the better. Am-
monia_shellac will form a suitable binder if
used- in the proportion of three one-hun-
dredths of onb per cent. by weight to that
of the water used as the softening agent.
When' the material is immersed in the

softening agent it is under'a moderate pres-
sure, the amount of which is not material.-

It js desirable, however, to limit it to such
a pressure- as will. permit the necessary
amount of liquid to freely penetrate the

fibers to soften them without there being"

s
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any substantial excess which would have

to be removed: later. .
-The next.step is to remove the elements
and subject them to sufficient pressure which
may be approximately the final pressure to
drive out substantially all of the softering
agent and the binder, and then to subject

126
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them to a di‘jfing temperature. This drying
may be done in a hot oven after the retain-
ing clamp has been removed, It is also de-

sirable to keep the elements in a hot dry’

place until used to prevent them from ab-

~ sorbing moisture from the atmosphere:

10
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~ After the elements have been thoroughly
dried each is placed in its final holder, as
shown in Fig. 6. This comprises a mem-
ber 25 which has a web 26 and an integral
flange or shrond 27. A second member is
provided which has a tapered cylindrical
portion 28 that makes a-good fit with the
periphery ‘of the member 25. It also has a
Hlange .or shroud 29 between which and the
flange 27 the element 30 is clamped. To
coplete the hub-a flanged member 81 is
pravided which is bolted or otherwise se-
cured- to the web 26. In assembling, the

20 ‘miember 25 is mounted in a horizontal posi-

tiomr in a press and the element placed in:
.position thereon. Abeve this is placed the

- second member and the final pressure is ap-
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plied.in the ordinary manner. In practice I

find that a pressure of ten tons per square
inch of face is satisfactory for the purpose,
but the amount can be varied to siiit the

requirements. - By the various pressure steps

in the process herein outlined, a cotton sliver

helix fourteen inches long and about eight

inches in' diameter is reduced to one inch in
the finished gear. While the members of the
holdet and the gear are under the final pres-

" sure the end face 32 of the member 25 is
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rolled over the corner of the flange 29 of the
second member to unite the parts of the
holder. This rolling can be done by a suit-
able tool in the same press.in which the gear
is assembled. A fter the parts of the holder
have been united the pressure on-the cotton
will be somewhat decreased for the reason
that the parts of .the metal holder which
before were neutral are now under tension
and hence have stretched a little: Also be-

‘cause the fibers have taken-more or less of a
- ¥“set” during the manufacturing operations.

It is to be noted that the flanges 27 and

29 are inclined toward each other, 4. ¢., are_
- slightly cored. .This inclination will vary
50

with different sizes of gears and bears a
definite relation to the difference between

-.the inner and outer diameters of the ele-

" 55
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.ment. This arrangement has two purposes,

first to provide the necessary space for the

fibrous material. so that the pressure will be
~uniform throughont, and second to anchor

it against the effects of centrifugal force.
The additional space between the sides of

_the-inner edges over that hetween the sides

at the outer or peripheral edges is made
necessary by reason of the fact that the sime

amount of fibrous material is present at both’

points  which differ in diameter. - Theo-
reticallv some slight allowance shonld be

made for the presence of the core 14, but"

cow
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since it is very small, and since the turns
of the core in the finished gear do not all
fall in the same cylindrical plane, its pres-
ence may be disregarded. Ifowever, if a
heavier core or one less compressible is
employed, some slight allowance should be
made, as it is important to have as nearly

“uniform pressure as possible over the entire

sides of the gear. It is also important to
Liave smooth faces on the flanges since any
substantial increase of pressure at any loeal
point is liable to injure the genr at this
particular ‘point. By making the shrounds
slightly conical they are able to! withstand

heavy axial pressure. because the metal is

placed in tension. ,
It ‘is to be particularly noted that the

textile material is held under such compres-

sion by the end flanges or shrouds 27 and
29 and the cylindrical portion 28 that the
nse of auxiliary retaining devices, such. as
keys, screw-threaded studs, and rivets, is
avoided. In other words, the combined ar-
rangement is such that the torque or power
exerted by or on the teeth is transmitted
directly to the gear carrying shaft 33, there-
by greatly simplifying and reducing the cost
of construction.

" When, for any reason, it is desirable to

make up a gear from a number of elements,
the inclined faces théreof will be cut away
leaving both sides parallel to each ofher ex-
cept the outside faces on the end elements

which are left inclined! for the purpose of
~anchoring- the material in the holder.

After the material is mounted in the

“holder as above described, it may be ma-

chined the same as any metal gear. Tigs.
6 and 7 show a .gear, the teeth of which are
cut-in the flanges or shrouds 27 and 29; as
well as in the fibrous material, but it is not
intended that the:metal shrouds shall ‘en-
gage the companion. gear. The teeth in
some cases will be cut straight and in other
cases on a spiral, depending - upon the use
to which the gear is to be put. _

It will be noted, owing to the formation
of the element from a flattened tube wound
into_a helix, that the fibers in the finished
product are arranged in. turns or layers,
each turn or layeér being composed of two
elementary lavers, Of the fibers in these
clementary lavers, one-half are slightly m-
clined in one direttion to
plane and the remginder in the opposite di-
rection at the samie angle, said angles sul-

“stantially colnciding with the angles and
csides of the. finished gear teeth.

Tt will
also be noted that the fihers extend at acute
angles to cach other as well as to diametral
planes.  Each half of & turn. or elementary
layer, in the particular element deseribid

~and composed of cotton sliver is. approxi-
“mately eight one-thousandths of an inch in -
thickness, there beinig about sixty layers or.

a divmetral
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complete turns in the helix in a completed
gear or blank one inch thick. These figures,
as well as those regarding pressures, are
given as illustrations and not as limitations
of' my invention, since different sizes of the
finished product may require somewhat dif-

" ferent treatment.
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tnder a

By careful test I have found that a gear
constructed as herein described is not only
very much stronger than a gear made ac-
cording to the old methods, but shows less
wear. As a matter of fact-the gears are
fully as strong as the best grades of cast
iron and withstand shocks much better.
Moreover they are quiet in operation. In
a given test my improved sliver gear and one
made of spinnable textile fiber by an old

process were tested under similar conditions.

of load and speed. The old type gear at
the time it broke in service showed a wear

of .024’" on the teeth, while my improved:

gear showed a wear on the teeth of only
.006’’ and was apparently as good as before,
except for the slight wear. . Another test
showed that the teeth in a gear made by the
old process having a one inch face broke

ressure. Q‘% 1000 lbs., while with my
improved gear having teeth of the same size
they withstood a pressure of 1600 Ibs.

In some cases the presence of the core 14
in fthe finished blank may be undesirable.
Where this is so, the blank may be held in
a suitable clamp and the core and the fibers
immediately surrounding it removed by a
suitable cutting operation.

In the description thus far is disclosed
the construction of a blank made from un-
woven material as it represents the most
highly developed form of the invention.
In its broader aspect, however, my invention
is not limited to the use of sliver or other
unwoven material since certain substantial
ndvantages, due to avordance of loss: in
trimmings and increased. strength, may be
had by using woven material in the form of
tape or ribbon or liollow. flattened tubing.
The tape or ribbon may be formed in any
suitable manner, as, for example, is shown
in Figs. 8 and 9. In Fig. 8 certain of the
threads extend longitudinally and the re-
mainder at right angles thereto. In Fig. 9
the material is so woven or braided that
the threads are inclined to the edges of the
body. In carrying out this form of the in-

vention the tape, if suitably formed, may be
y

directly wound edgewise ori the drum 17, or
it may first be wound on a former into a
flattened tube, as in the case of the sliver
blank and described in connection with Fig.
2 and then wound on the drum. ‘
There-is, however, one. différence in the
tube thus formed over that previously de-
scribed. In Fig. 2 the turns are, practically
side By side with only such over-

lap as occurs due to the soft nature of the

a
material used. In the case of the tape or
ribbon 34 there is a substantial overlap, as
shown in Fig. 10, and for a particular pur-
pose. As the flattened tube is wound edge-
wise on the drum the outer portions, or
edges, of the turns move slightly on each

other to compensate for the difference in
length between the circumference of the

drum and that of the wound body. The

material also stretches more or less in this
operation and if it is loosely woven the
stretch may of itself be sufficient to-effect
this compensation. When tape of the
character shown in Fig. 8 is employed, it is
evident that the longitudinal threads in
adjacent elementary layers will cross each
other at acute angles and thus interlock;

also that said threads are interlocked by the.

cross-threads which in turn cross and inter-
lock with other cross threads in adjacent
layers. It will also be evident that the
threads on the outside of each turn of the
helix will cross and interlock with -those
in adjacent turns, and in this manner the

teeth of the finished gear will be strongly.

supported. With: the material formed as
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shown in Fig. 9 there is also interlocking of

the fibers as above described. but the rela-
tive position of the fibers is different. Ir-
respective of the way the helix is formed the
subsequent treatment of it may advanta-
geously be the same as those outlined for the
sliver blank. . '

In the beginning of this spécification, ref-
erence was made to a type of gear made
of layers or laminations of cloth in which
the several layers are held together solely
by the action of a binder. My improved
method of manufacture, in so far as it re-
lates to the formation of the several layers
or laminations, is-also applicable to gears,
rolls, etc., of this character. Owing to the
gresence of the relatively large amount of

inder necessary in a blank of this character,

it will generally be preferable to avoid the
intermediate pressure step ‘and to subject
the helix to its final pressure after being
impregnated. In this manner all danger
from injury to the fibers due to pressure
when the binder is in a more or less har-
dened state will be avoided. | ‘
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My invention has been described more

particularly in connection with gears hav-
ing peripheral teeth, but it is evident that
it is also applicable to gears having iiternal

120

teeth. The only essential difference in the .

manufacture is that the holder will have

to be-different shape and will surround the

" fibrous body. In machining the blank the '

inner ends of the fibers and the core 14 will

126

be removed instead of being retained, as in .

the peripheral tooth type of gear.

As has been previously pointed out my im-

proved blanks are particularly intended for
gears in which at times the tangential

130
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stresses and strains are very great. It is
evident that if the blank will stand up for
such purposes it will also stand up for other
purposes, especially where the strains and
stresses are less. For example the blanks
may advantageously be mused ag friction
rollers for various purposes; in which case
the pressure 'is substantially all in a radial
direction. Where the surface which codp-
erates with the roller or blank is wider than
the textile fiber filler face, the end shrouds
or flanges should be cut away slightly so that
their diameter will be slightly less than that
of the filler face to prevent the shrouds from
engaging said surface. Owing to the fact
that the énds of the fibers are presented to
the periphery of the finished roll, the coeffi-
cient of friction of the r¥oll will be high which
is of course a desirable characteristic for
such devices.

I am able to get a greater amount of
spinnable fibers into a given space with the
same compression pressure than was possi-
ble with the prior constructions with the re-
sult that the gear teeth are substantially
stronger and more durable, This 1s due to

the improved arrangement of the fibers with -

respect to each other. - I may also use higher
pressures than with the prior constructions
without, injury to the fibers.
to greatly decrease the amount of stock re-
quired over prior constructions without,
however, sacrificing any of the necessary
and desirable qualities of the gear. - Specifi-
cally, it requires about three times as much
stock to make a cotton bat gear as it does
one of my improved spirally wound gears
of the same diameter and working face.

I believe it is broadly new with me in the
manufacture of blanks of the character de-
scribed from spinnable textile fibers to form
said fibers into a relatively-thin body either
in an unwoven or woven state and to wind
said body edgewise into a Lelix; to definitely
locate or. position the individual fibers in
the layers and to wind the layers in such
manner that the fibers in layers approxi-
mately follow the shape of the finished gear
teeth, and at the same time cross or inter-
lock with those in the adjacent layers; and
also to wind the material into a flattened
tube, which tube is subsequently wound
into a helix, said layers, however formed,
being subsequently compressed and retained
in said staté by any suitable means. -

What T claim as new and desire to secire

by Leétters Patent of the United States is—

1. The method of manufacturing blanks

which comprises winding a eylindrical body
from loose textile fibers, smid fibers being
arranged to extend generally in a radial di-
rection from the center to the.outside of said

body, and subjecting the body thus formed

to pressure to consolidate it. . o
2. The-method of manufacturing blanks

I am also able .
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which comprises winding a cylindrical body
from loose unwoven textile fibers, said-fibers
being arranged to extend generally in a ra-
dial direction from the center to the outside
of said body and in predetermined definite
positions with respect to- each other, and
subjecting the body thus formed to pressure
to consolidate it. '

3. The method of manufacturing blanks
which comprises forming textile fibers into
a shiver, winding said sliver into a narrow’
strip with fibers extending crosswise there-
of, assembling the material into cylindrical
form with the fibers occupying definite po-
sitions with respect to each other, and sub-

_jecting the body to and confining it under

pressure.

4. The method of manufacturing blanks
for gears, rolls, etc., which comprises form-
ing textile fibers into a long, narrow strip,
winding said strip into a cylindrical body,
said fibers being arranged to extend out-
wardly from the axis of said body and at
different angles so that the fibers cross each
other, and mounting the body in a holder
under compression. -

5. Themethod of manufacturing blanks for
gears, rolls, etc., which comprises forming a
cylindrical body of loose textile fibers, said:
fibers being arranged to extend outwardly
from the axis of the body and at different
angles so that the fibers cross each other,
subjecting the body thus formed to the ac-
tion of a softening agent, driving out the
agent by the application of pressure, and
mownting the body in a holder under its
final compression. '

6. The Jiiethod of manufacturing blanks
for gears; rolls, etc., which comprises wind-
ing a cylindrieal body of thin narrow lay-
ers of textile fibers, said fibers in each layer
extending crosswise of each layer and also
outwardly from the axis of the body, those.
in certain layers extending at different an-
gles from those in the remaining layers so
that the fibers in different layers cross, and
mounting the body in a holder under com--
preéssion. . _ : _

7. The method of manufacturing blanks
for gears; rolls, etc., which comprises forin-
ing a relatively narrow strip of loose textile
fibers, arranging the strip in layers to form
a cylindrical body, the fibers In successive
Iayers extending at acute angles to each

_other and to planes passing diametrically

througli the axis of the body whereby the
fibers in the different layers overlap, and
subjecting the body thus formed to pressure.

8 The method of manufacturing blanks
for gears, rolls, ete.; which comprises form-

ing a cylindrical body of loose textile fibers

arranged in thin layers, the fibers in succes-
sive layers extending at acute angles to each
other and the planes.passing diametricallv
through the ‘axis of the body whereby the
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fibers forming the different layers overlap,
subjecting the body to the effects of a soften-
ing agent and then to pressure to consolidate
the fibers and drive out said agent, and
mounting the body in a holder under com-
pression. | »

9. The method of manufacturing blanks
for gears, rolls, etc., which comprises wind-
ing spinnable textile fibers into an elongated
element in which said fibers form a fine

pitch spiral, winding the element into the.

form of a helix, and mounting the helix in
a holder under compression. _

10. The method of manufacturing blanks
for gears, rolls, etc., which comprises wind-
ing spinnable textile fibers into an elongated
element in which said fibers form a fine
pitch spiral, winding the element into the
form of a helix, subjecting the helix to the
action of a softening agent, driving out said
agent by the application of pressure and
heat, and mounting the helix in a holder.un-
der compression. T

11, The method of manufacturing blanks
for gears, rolls, etc., which comprises wind-
ing textile fibers around a core, mounting
said fibers on a holder and temporarily con-
fining them in place by the core, and finally
subjecting . the fibers to and confining them
under pressure.

12. The method of manufacturing blanks
for gears, rolls, ete., which comprises loosely
winding, spinnable textile fibers around a

core in a manner to form a flattened fine

pitch spiral, winding it edgewise on an an-
nular form with the core under tension to
retain the fibers, subjecting the.body to pres-
sure to consolidate it, and confining the body
in a compressed state. :

-13. The ‘method of manufacturing blanks
for gears, rolls, etc., which comprises loosely

winding textile: fibers about a core to form-

a tube, winding it'on a drum to form a helix

. with-the core under tension to hold the turns

45

in place, subjecting the helix to the action of
a softening agent, consolidating the-helix
to drive out sald agent, mounting the helix
in a holder under compression, and finishing

" the blank.
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14. The method of manufacturing blanks
for gears, rolls, etc., which comprises form-
ing a cylindrical body of loose textile fibers
around a temporary support, said fibers ar-
ranged to extend outwardly from the axis of
the body and at different angles so that the
fibers cross each other, subjecting the body
to the action of a softening agent, removing

the body from its temporary support and

subjecting it to the action of -pressure and
heat to drive out said agent, and mounting
the body in a permanent support under com-
pression. o

15. The method of manufacturing blanks
for gears, rolls, etc., which comprises wind-
ing Joose textile fibers around a former and

7

core and then winding the fibers and core to
form a evlindrieal body, said fibers being
arranged to extend outwardly from the axis
of the body and at different.angles so that
the fibers cross each other, confining the body
against change of shape in a plane perpen-
dicular to its axis, subjecting the same to
axial pressure to consolidate the fibers, and
confining the same in a compressed state.

16. The method of manufacturing blanks
for gears, rolls, etc., which comprises form-
ing a cylindrical body of loose unwoven tex-
tile fibers, all of ‘said fibers being arranged
to extend outwardly from the axis of the
body and at different angles so that the
fibers cross each other. impregnating the
body with a binder, confining the body
against change of shape in a plane perpen-
dicular to its axis and subjecting the body
to heavy axial pressure to consoliclate 1t and
drive out the excess binder.

17. The method of manufacturing blanks
for gears. rolls, etc., which comprises loosely
winding textile fibers around a core, wind-
ing the fibers and -core around a temporvary
support to form a helix, subjecting the helix
to end pressure to consolidate the’ fibers,
subjecting the helix to the action of a soften-
ing agent, and then to the action of pres-
sure and lieat to further consolidate it and
drive out said agent, removing its temporary
support, and mounting the body in a perma-
nent-holder under compression.

18. 'As an article of manufacture, » blank
for gears, rolls, etc., comprising a consoli-
dated body formed from narrow, edgewise
wound ribbon of unwoven textile fibers, the
trend of said-fibers being in general ouc-
wardly from the axis of the body. :

19. As an article of manufacture, a blank
for gears, rolls, etc., comprising a consoli-
dated body formed of thin, edgewise wound
layers of unwoven textile fibers, said fibers
being arranged to extend outwardly, those in’
one layer crossing those in the adjacent lay-
ers. :

20, As an article of manufacture, a blank
for gears, rolls, etc., comprising a consoli-
dated body formed from an edgewise, heli-
cally wound ribbon of textile material, the
fibers in the different turns of the helix ex-
tending outwardly from the axis of the body,

‘those in one side of each turn of the helix

crgssing those in the other side of another
turn. ‘

91. As an article of manufacture, a gear,
comprising a wound body of loose textile
fibers which are arranged in layers, said
fibers extending outwardly from the axis of
the body and at. different angles so that the
fibérs cross each other in the teeth and are
securely anchored in the body below the
teeth, and a metallic holder in which said
body is retained under compression.

29, A gear having its body portion com-

70

80

85

90

95

100

105

110

115

-120

125

130




.10

15

20

25

- 30

35

40

45

50

55

respect to the teeth.

posed of wound compressed spinnable tex-
tile fibers which cross each other in the teeth
and in the body below the teeth, the trend
of said fibers being generally in a radial di-
rection. - _ :

23. A gear comprising a toothed body
composed of a consolidated mass of unwoven
spinnable textile fibers in which said fibers
are Iclleﬁnitely positioned with respect to the
teeth. = \ - :

24. A gear comprising a toothed body
composed of a consolidated mass of unwoven

spinnable textile fibers in which said fibers

are arranged in thin interlocking layers,
said fibers being definitely positioned with

25. A gear comprising a toothed body
composed of layers of unwoven spinnable
textile fibers consolidated into.a dense mass
with the fibers in adjacent layers interlock-

ing, those in certain of the layers approxi-

mately following the shape of one side of
the teeth and in other layers that of the
opposite side of the teeth. :

26. A gear having a toothed body com-
prising unwoven spinnable textile fibers
which are definitely positioned with respect
to the teeth, and a metallic holder in which
said fibers are held under pressure in a com-
pact mass, - :

27. A- gear having ‘a toothed body com-
prising

layers being positioned to correspond gen-
erally to the side faces of the gear teeth,
28. A gear having a toothed body com-
prising unwoven spinnable textile fibers in
thin interlocking spirally arranged layers,
the fibers in said layers being positioned to
correspond generally to the side faces of

the gear teeth, and a metallic holder in

which the layers are held.under
pressure, _ :

29. A gear comprising a toothed . body of
compressed textile fibers, said fibers being
arranged in‘ thin layers and ‘extending out-
wardly from the axis of the.gear and at
different angles so that the fibers in ad-
jacent layers cross each other, and a metallic
holder which forms a hub and has ‘end

heavy end

flanges that hold the body of the gear under

compression, .

30. A gear comprising” a toothed body
formed of a helix of textile fibers, the turns
of said helix being flattened, the individual
fibers in certain of the turns of the helix

] unwoven spinnable textile fibers in
thin interlocking layers, the fibers in said

_ int’_erlockinﬁg
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crossing those in the other turns both in
the teeth and in
and a holder that retains the helix in a com-
pressed state.

31. A blank comprising textile fibers ar-
ranged in the form of a helix having sub-
stantially the same amount of fiber in the
region of its bore as at the periphery, and
a metallic holder which engages the wall
of the bore and also the side faces of the
blank and retains the fibers under substan-
tially uniform compression. =

82. The method of manufacturing blanks
for the purpose described, which comprises
forming a thin element of spinnable textile
fibers, winding the element thus formed into
a helix, and compressing the hélix and hold-
ing it under ¢compression. '

33. The method of manufacturing blanks
for the purpose described from a flat strand
of spinnable textile fibers, which comprises
winding the strand edgewise to form a helix,
and -compressing the helix and holding - it
under compression. : :

84. The method of manufacturing blanks
for the purpose described, which comprises

forming spinnable ‘textile fibers into a thin

flat. element; winding the element thus
formed into a helix, compressing the helix,
and mounting the helix in a holder and re-
taining it under heavy compression.

35. The method of manufacturing blanks

“for the purpose described, which comprises

winding textile fibers into a thin flat element,
winding the element thus formed edgewise
into a helix, and compressing the helix and
holding it under compression.

36. The-method of manufacturing blanks
for the purpose described, which comprises
winding ‘textile fibers into a thin flat ele-
ment, the fibers on one side of the element

g with those on the other side,
winding the element thus formed into a
helix, and mounting the helix in a holder
under compression.

37. A gear comprising: spinnable textile
fibers arranged in thin interlocking layers.
and forming a helix, and a holder therefor
constructed and arranged to hold said fibers
under heavy compression and to directly
transmit pressure between the gear teeth and
its supporting shaft. )

In witness whetfeof, I have hereunto set
my hand this 5th day of N ovember, 1917,

EMILE J. GUAY.

the body below the teeth, .
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