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This invention relates to the crimping or simi-
lar distorting of ' textile fibrous material in the
form of filaments; yarns, tows, staple fibers, or
the like, . o

It is an object of the invention to provide a 5
method of progressively crimping yarn. and the
like and simultaneously pressing the distorted or
deformed yarn and the like to set the crimping
or distortion therein permanently. ’

A further object of the invention is to provide 10
& novel apparatus adapted to effectively carry out
the method. ' ‘

Further objects and advantages will be appar-
ent from the description, drawings and the ¢laims.

In the drawings, illustrative of the invention,

Figure 1 is an elevational cross-sectional view
of the device taken on line I—I of Figure 2, )

Figure 2 is a cross-sectional view taken on line
II-—II of Figure 1, : : ) :

Figure 3 is a face view of a modified pressure
plate, and .

Figure 4 is an elevational view showing the
arrangement of the modified pressure plates.

The method of this invention involves the forc-
ing of lengths of the yarn or the like into a sub-
stantially circular or spiral form and substantial-
ly continuously reducing the effective radius of
the arc subtended by the length of yarn, where-
by the reduction in the effective length causes
crimping and distortion of the yarn. A further
feature of the invention involves pressing the
yarn with repeatedly increased force applied sub-
stantially at right angles to the plane of the
spiral or circular ares.

. A suitable form of apparatus for practicing the
invention is shown in the drawings. As shown
therein, a bed-plate 2 is provided with a pair of
bearings 3 and 4 for supporting a drive shaft 5
having keyed to each of its ends the gears 6 and
1. Two other bearings 8 and 9 are fixed to the
bed-plate 2 for supporting the hollow shafts 10
and Il respectively. A gear 12 keyed to “he shaft
-10 meshes with the gear 6 while the gear 13 keyed
to the shaft Il meshes with the other gear 7 on
the drive shaft 5. The bearings 8 and 9 are so
arranged upon the bed-plate 2 that th2 axes of
the shafts {0 and 1l are slightly misaligned an-
gularly. Upon the adjacent ends of the shafts
10 and I1 there are provided pressure plates 14
and 15 whose opposed faces 16 and {7 are frusto-
conical in shape, the cones having a relatively
small altitude extending longitudinally of the
shafts 10 and I1. The angular misalignment of
the shafts 10 and I'f may be adjusted so that the
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pressure plates {4 and 15 have a portion of their 55.
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(Cl1. 19—66)

opposed surfaces (6 and 1T in substantialiy paral-
lel relationship along an apicad line as shown
at A in the drawings or so that there is more
space between the plates near their centers where
the yarn is most crimped and crowded. The pres-
sure plate 15 is fixedly mounted on shaft 11 while
the other pressure plate 14 is keyed to the other
shaft t0. There may be employed resilient means,
such as springs 18 and 19 guided on pins 20 and
2| threadedly engaging the bearing 8 at 22 and
23, to press a slidable collar 24 against the pres-
sure plate f4. The pressure exerted by the springs
may be varied by adjusting the set-screws 26 and
26.

A bearing 27 upon the bed-plate 2 is provided
with a shaft 28 for rotatably supporting a disc
29 so that a portion of its periphery extends into
the gap 30 between the pressure plates at its
widest opening.

‘A bearing 31 is supplied upon the bed-plate 2 -
for supporting a pipe 32 with clearance within
the hollow bore 33 within the shaft i4. .

In operation of the device, yarn 34 or the like
Is supplied between the pressure plates 14 and
15, as shown diagrammatically in Figure 2, at
the widest opening of the gap therebesween as
the pressure plates are rotated at the same speed.
As the freshly supplied yarn enters under the
disc 29, it is pressed radially inwardly, and it

30 in turn presses the previously wound arcs of the

yarn inwardly. This effect is in turn cransmit-
ted through each concentric winding so that the
innermost winding is continuously forced into
the bore 8% of the shaft 10 through which it is

85 blown outside the device by a blast of air sup-

plied through the pipe 32. :
The yarn or the like may be supplied to the
machine in the dry form or somewhat softened

by means of water, steam, or a suitable plasti-

cizer therefor. The blast of air or other fAuid
used to force the distorted yarn out of the de-
vice may be heated to harden the crimped or. dis-
torted yarn by assisting the volatilization of the
softening agent from the yarn. Alternatively,
the air may contain suitable chemical compounds
for effecting hardening, stiffening, or setting of
the distorted yarn.

In-passing through the device, the yarn or the
like is formed into a roughly circular or spiral
arc which, after one revolution of the pressure
plates, is forced into a roughly circular area hav-
ing a shorter effective diameter so that a redue-
tion of the effective circumferential length of the
yarn is necessitated. This is a cumulative proc-
ess as a given length of the yarn is progressively
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forced radially inwardly along the pressure plate
‘surfaces.. While this progressive compression
proceeds, glven radial sectors of the pressure
plates {4 and I8 approach each other as they
proceed from the area adjacent the disc 29 to
the region A where they make their closest ap-
proach and then they separate as they proceed
from the point of closest approach to that ad-
jacent the disc 29. The repetition of this ap-
proach and recession effectively enhances the
working and distortion of the yarn or the like and
further improves the permanency of the distor-
tion as it is progressively produced in the yarn
throughout the cycle of operations that take
place while it is between the pressure plates. The
maximum pressure of the plates against the yarn
is controlled by adjusting nuts 25 and 26.

The pressure plates shown in Figures 1 and 2
present smooth frusto-conical faces but modified
forms of face may be employed. For example,
the pressure plates may have plane faces arranged
somewhat out of parallelism, or converging radial
grooves 36 (Figures 3 and 4) of wavy character
may be provided upon the faces of the pressure
plates 37 and 38 corresponding to the plates {4
and 15 in Figures 1 and 2. Alternatively, one of
the pressure plates may be provided with a flat
plane surface for bearing against a frusto-conical
surface of the other pressure plate one or both
of which may be smooth or grooved. Similarly
one plate may have a concave conical surface ad-
jacent which the other pressure plate having a
convex conical surface of the same or of slightly
greater altitude may operate.

Other forms of apparatus may be employed for
performing the method. For example, one of the
pressure plates may be held stationary, while the
other pressure plate is rolled against the tow be-
tween the plates without rotation about a point
centrally of its pressure surface. In thisarrange-
ment, the points of nearest approach of the two
pressure plates move continuously around the
plates in circular paths. In this case, yarn or
the like is forced between the plates at the widest
opening therebetween, and thus the insertion of
the yarn into the device involves a winding oper-
ation in which successive portions of the arc are
fed between the pressure plates as they cpen. A
disc corresponding to the disc 29 may rotate in a
planetary orbit about the pressure plates with
the portion of its periphery entrant between the
pressure plates following just behind the point of
insertion of the yarn as winding causes that point
to move about the pressure plates.

While the drawing illustrates a form of the in- ;

vention in which frusto-conical plates having
straight apicad lines are used, it is equally pos-
sible to employ plates presenting somewhat con-
vex _surfaces. Such. plates may be juxtaposed
more closely along one pair of opposed lines than

at other lines in their surfaces, thereby providing

for the repeated variation of pressure laterally of
the wound yarn.

-As stated above, the yarn or the like to be
treated may be in a dried unmodified form or it

may be softened. It may also contain either in-

corporated therein or in a form of a coating such
materials as pigments, fillers, dyes, lakes, fire-
retardants, de-electrifiers, sizes or lubricants, such
as are commonly employed in the particular
fibers, yarns, filaments, etc. The yarn or the
like may be made of any suitable natural or arti-
ficially produced fibrous material, such as cotton,
wool, viscose, cellulose acetate, etc. Likewise, it
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may be in the form of continuous or discontinu-
ous filaments and it may be of any denter.

In the claims, the expression “textile fibrous
material” is intended generically to Include the
various forms of the filaments contemplated by
the invention, examples of which are indicated
in the preceding paragraph. This expression is
further intended to exclude woven fabrics, the
invention contembplating such fibrous materials as

‘tow, yarn, individual continuous filaments, un-

woven fibers, etc., suitable for subsequent manu-
facture into textile fabries.

While preferred embodiments of the invention
have been disclosed, the description is intended
to be illustrative only, and it is to be understood
that changes and variations. may be made with-
out departing from the spirit or scope of the in-
vention as defined by the appended claims.

“What I claim is:

1. In a method of crimping textile fibrous ma-
terial, the steps of winding said material generally
concentrically into a substantially flat annular
winding and reducing the effective diameter of
the - convolutions of sald material whereby the
circumferential crowding of said material causes
distortion thereof.

2. In a method of crimping textile fibrous ma-
terial, the steps of winding said material generally
concentrically into a substantially flat annular
winding and reducing the effective diameter of
each convolution of the material in said winding
by progressively forcing said convolutions into
the space occupied by each smaller convolution
adjacent thereto whereby the longitudinal crowd-
ing of said material causes distortion thereof.

3. In a method of crimping textile fibrous ma-
terial, the steps of distributing the material in a
generally spiral configuration, applying pressure
against said material at approximately right
angles to the plane thereof and reducing the
effective diameter of each convolution of the
material in said spiral by progressively forcing
said convolutions into the space occupied by each
smaller convolution adjacent thereto whereby the
longitudinal crowding of said material causes dis-
tortion thereof. .

4. In a method of crimping textile fibrous ma-
terial, the steps of continuously winding said

- material generally concentrically into a substan-
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tially annular winding, pressing the external pe-
riphery of said winding radially inwardly, apply-
ing pressure substantially at right angles to the
plune of said winding, and removing said material
from the internal periphery of said winding.

5. In a method of crimping textile fibrous ma-
terial, the steps of continuously winding said
material generally concentrically into an annular
winding, pressing the external periphery of said
winding radially inwardly, pressing said material
substantially at right angles te the plane of said
winding, repeatedly varying the latter pressure
against said material, and removing said material
from the internal periphery of said annular wind-
ing. :
6. In a method of crimping textile fibrous ma-,
terial, the steps of continuously winding said
material generally concentrically into an annular
winding, pressing the external periphery of said
winding radially inwardly, applying various pres-
sures laterally of sald annular winding and con-
tinuously shifting said various pressures as a
unit circularly around said annulus, and remov-
ing said material from the internal periphery of
said annular winding. o

7. In an; apparatus of the class described,
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means for winding a textile fibrous material gen-
erally concentrically into an annular winding,
means for pressing the external periphery of said
winding radially inwardly, means for pressing
said material substantially at right angles to the
plane of said winding, means for repeatedly vary-
ing the latter pressure against said material, and
means for removing the material from the inter-
nal periphery of said annular winding.

8. In an apparatus of the class described, a
member having a pressure surface, a second
member having a pressure surface facing the
surface of the first-mentioned member tilted
somewhat from parallelism, means for feeding a
textile fibrous material to an outer convolution
of an annular winding thereof between said
members means for rotating said surfaces about
axes somewhat out of alignment, means for press-
ing the outer convolution of the winding inward-
ly and means for removing the internal covolu-
tion of said winding of material from between the
two members.

9. In an apparatus of the class described, a
rotatable plate, a second rotatable plate having
" a conical surface facing the first plate, said plates
being arranged in close proximity with their axes
somewhat out of alignment, means for feeding a
textile fibrous material into the divergent space
between said plates, and means for rotating said
plates about their axes,

10. In an apparatus of the class described, a
rotatable plate having a conical surface, a second
rotatable plate having an annular surface of
frusto-conical shape arranged in close proximity
and facing toward the conical surface of said
first plate, said plates being arranged on axes
somewhat misaligned, means for feeding a tex-
tile fibrous material into the space between said
plates at their external peripheries, and means
for rotating said plates about their axes.

11, In an apparatus of the class described, a
plate having a conical surface, a‘ second plate
-having an annular surface of frusto-conical
shape in close proximity to and facing toward
the conical surface of said first plate in such a
manner that one apicad line of one surface is
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substantially parallel to the adjacent line of the
other surface while the other opposed apicad
lines diverge, means for feeding a textile fibrous
material into a divergent space hetween said
plates, and means for rotating said plates about
their axes.

12, In an apparatus of the class described, two
hollow shafts end to end with their axes slightly
misaligned angularly, two annular pressure plates
mounted on the adjacent ends of said shafts,
said plates having frusto-conical surfaces ar-
ranged in substantially parallel relationship
along one apicad line and with the other apicad
elements in divergent relationship, means for
feeding a textile fibrous material between said
plates at their external peripheries at a diver-
gent space, and means for rotating said shafts
with said plates about their axes,

13. In an apparatus of the class described, two
hollow shafts end to end with their axes slightly
angularly misaligned, two annular pressure plates
mounted on the adjacent ends of said shafts,
said plates having frusto-conical surfaces ar-
ranged with one apicad element in each surface
in substantially parallel relationship and with
the other apicad elements in divergent relation-
ship, means for feeding a textile fibrous mate-
rial between said plates at their external periph-
eries at a divergent space, means for rotating
said shafts with said plates about their axes, and
means for removing said fibrous material from
the internal periphery of said plates through
one of said hollow shafts, said last-mentioned
means comprising means for blowing air through

5 the other hollow shaft.

14. In an apparatus for crimping textile fibrous

. material, means for winding said material into
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a plurality of generally. concentrically arranged
and substantially co-planar convolutions, means
for applying pressure laterally of said winding,
and means for progressively forcing each of said
convolutions into the space occupied by each
smaller convolution adjacent thereto whereby

-the circumferential crowding of said material

causes distortion thereof.
ALVIN LODGE.



