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ABSTRACT OF THE DISCLOSURE

This invention concerns a gripping device that includes
a body having a central bore and a plurality of flexible
filaments secured in the central bore. The flexible fila-
ments form a bow-net and the narrow end of the bow-net
is extended to form a bundle of filaments. The gripped
object enters the gripping device through the bow-net and
a uniform radial clamping force is exerted over the pe-
riphery of the gripped object as it is allowed to move
axially. Provision is also made for damping out any
vibratory effects generated by any irregularities in the
diameter of gripped object as it moves through the fila-
ment bundle. Preferably the gripping device is adapted
to rotate and is especially useful in spinning textile fibers
into threads.

e —— T ————

This invention relates to a clamping or gripping de-
vice. More particularly, it relates to a radially clamping
device that allows axial sliding movement of the clamped
object and is especially useful in the spinning of textile
threads.

There are a number of radially clamping devices found
in the art, in particular those found in lathes and drilling
machines; these clamps are intended to immobilize the
gripped object angularly but do not enable it to slide
axially.

There are also clamps that allow sliding motion in
particular clamps in which the clamping member includes
one or more elastic or movable blades. Such clamps do
not exert a radial force that is uniformly distributed. At
best, the clamping member includes at least three elastic
or movable blades that are arranged regularly about the
axis of the clamp so that they each exert a force on the
gripped object which is directed towards the axis of the
clamp, i.e., radially, but which is localized within a lim-
ited azimuth; the total clamping force is thus not uni-
formly distributed over the entire periphery of the gripped
object. Such clamps are, therefore, ill-suited to grip deli-
cate objects such as textile threads.

Briefly described, this invention includes a gripping
device wherein the clamping member comprises a plu-
rality. of wear-resistant filaments regularly distributed
about the axis of the main body and arched to form a
bow-net of circular cross-section whose narrow end is
extended to form a bundle, and a resilient sleeve sur-
rounding the bundle and made of deformable material
having a high elastic damping coefficient.

One object of this invention is to provide a gripping de-
vice that distributes a uniform radial pressure over the
periphery of the gripped object.but also slows axial move-
ment of the gripped object.

Another object of this invention is to provide a device
that is especially suitable for twisting a roving of fibers
into a thread.

Another object of this invention is to provide a grip-
ping device that damps out vibrations in the clamping
members caused by irregularities of the gripped object
as it moves axially.

One advantage of this invention is its suitability for
the electrostatic spinning process as described in copend-
ing U.S. patent application Ser. No. 564,845,
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Still other objects and advantages will be apparent from
the description that follows, the drawings, and the claims
herein,

In the drawings:

FIG. 1 is a sectional view of part of the gripping de-
vice taken through the central axis.

FIG. 2 is a sectional view along the line 2—2 of
FIG. 1.

FIG. 3 is a sectional view along the line 3—3 of
FIG. 1.

FIG. 4 is a sectional view similar to that of FIG. 3
but with a gripped object in the gripping device.

FIG. 5 is a sectional view similar to that of FIG. 1
but showing the gripping device being used as a twisting
member for spinning textile fibers.

Referring to FIG. 1, the gripping device includes a
cylindrical body 21 having an axial bore 12 and a clamp-
ing member 13 force-fitted into a hollowed-out portion
14 of bore 12. The clamping member 13 includes a plu-
rality of filaments numbering sixteen in the illustrated
example, such as filaments 1%5q, . . . , 18e, . . ., 15i,
which are uniformly distributed about the axis 16 of
the body 1. Each of these filaments is arched to form a
meridian curve of a bow-net 17 whose end is extended
to form a bundle 18. A sleeve 26, made of deformable
material having a high elastic damping coefficient, is
slipped over the bundle 18. The sleeve material is, for
example, a natural foam, rubber, a synthetic foam or the
like. The outer diameter of the sleeve 20 and that of its
axial hole 21 are selected so that when the sleeve 20 is
forced into the housing 14, against the bottom upon
which it bears through the intermediary of a washer 19,
the deformable material or sleeve 20 clamps the bundle
18. The ends of the filaments (154-15i) at the open side
of the bow-net 17 are anchored to an inlet crown 22
having a conical profile 23 whose apex is directed toward
the interior of the bow-net 17. This anchoring consists,
in the illustrated example, in threading the ends of the
filaments (15a-15{) into oblique holes in the periphery
of the crown 22 and keeping themin position by a fixa-
tive. Thus the end of filament 15a is threaded intc oblique
hole 24a and this end is immobilized by a drop of solder
25a. An internal groove 26 is provided to increase the
free length of the filaments (134-15i) adding to their
flexibility.

Although the ends of the filaments (154-15i) forming
the large diameter part of the bow-net 17 are evenly
distributed in a single row, as may be seen in FIG. 2,
the filament portions forming the bundle 18 are clustered
in several superimposed layers, as can be seen in FIG. 3.

The operation of the gripping device thus formed is
fairly straightforward. As soon as a long object of circular
cross section, such as rod 27 (FIG. 4) is introduced into
the bow-net 17, it moves the filaments (154-15i), form-
ing the bundle 18, apart and the filaments (154-15i) exert
a radial gripping force that is evenly distributed over the
entire periphery of the object or rod 27. This gripping
force, which is due to the inherent elasticity of the fila-
ments (154-15/) and to the elasticity of the material
forming the sleeve 20, angularly immobilizes the object
27 in relation to the body 11 of the gripping device, but
enables the object 27 to slide axially without great ef-
fort. If rod 27 is to slide at high speed in the gripping
device, irregularities in its diameter could generate vibra-
tions within the group of filaments (154-15i) and make
the apgular immobilization of the rod 27 unstable. In
order to inhibit these vibrations, the sleeve 26 is made
of a material having a high elastic damping coefficient.

The threads or filaments (154-15i) forming the bow-
net 17 and bundle 18 are made of a material having both
good flexibility and good resistance to wear. This is nec-
essary in order that they do not deteriorate due to the
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axial sliding motion of the gripped object 27. A good

material for the filaments (154-15i) is, for example, steel
or glass.

Various constructional variants can be adopted with-
out affecting the concept of the clamp. For example, in-
stead of the groove 26, an individual recess can be pro-
vided at the inlet of each hole. The groove or recess is,
however, optional and it can be dispensed with if the
flexibility of the filaments (154-15i) is sufficient.

The fixing of the filament ends by solder such as 25a
can be replaced by fixing with a drop of glue, in particular
when the inlet crown 22 is of nonmetallic material, for
example, of synthetic material or of wood.

The gripping device as described is particularly well
suited to being used in spinning to twist a plurality of
textile fibers intended to form a thread. The gripping
device in this case is positioned in the path of the fibers
and is driven at high rotary speed about its axis 16. This
is shown in FIG. 5 where the gripping device 30 can be
seen to be secured by the shoulder 35, the thread 36,
and the nut 37 to a pulley 31 which is rotated by a belt
32 actuated by a motor (not shown). The gripping device
is placed in the path of a group of fibers, there shown
in the form of a roving 33. This roving 33 enters the
bow-net 17, moves the bundle 18 apart, which by its
radial gripping action renders the fibers axially fixed
with respect to the body 11 that is secured to pulley
31, and leaves the gripping device 30 through the bore
12 in the form of a twisted thread 34. To prevent the
fibers which protrude from the surface of the thread
34 from hooking the ends 38a . . ., 38 ..., of the
filaments 15z . . . , 15i . . . , forming the bundle 18,
these ends 38a . . . , 38i . . . are bent outwardly against
the bearing washer 19. This arrangement, moreover, en-
ables the whole clamping member 13 to be withdrawn as
a unit, this being useful if provision has to be made for
the rapid replacement of the clamping member to adapt
it to the production of threads having different diameters.
" It will be understood of course that while the forms
of the invention herein shown and described constitutes
the preferred embodiments of the invention, it is not in-
tended herein to illustrate all of the possible equivalent
forms or ramifications of -the invention. It will also be
understood that the words used are words of description
rather than of limitation, and that various changes, -such
as changes in shape, relative size, and arrangement of
parts may be substituted without departing from the spirit
and scope of -the invention herein disclosed.

What is claimed is:

1. A gripping device for radially clamping an object
while allowing sliding motion, comprising:

(a) a body having a central bore; and

(b) a plurality of flexible filaments arranged to:form

a bow-net at one end and a bundle at the other end,
said filaments positioned in sajd central bore and
attached to said body at said bow-net end, whereby
the gripped object enters said bow-net and is held
axially immobile with respect to said body by uni-
form pressure of said filaments on the periphery of
said gripped object and allowed to slide along the
axis of said body.

2. A gripping device for radially clamping an.object
while allowing sliding motion, comprising:
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(a) a body having a central bore;

(b) a plurality of flexible filaments distributed about

~ the axis of said central bore, said filaments being
arched to form a bow-net of circular cross-section
having the narrow end extended to form a bundle;
and

(c) a resilient sleeve surrounding said bundle, said
resilient sleeve being a deformable material having
a high elastic damping coefficient.

3. A gripping device for spinning textile fibers into
threads, said gripping device exerting a radially clamping
force while allowing sliding motion, comprising:

(a) a cylindrical body having an axial bore;

(b) at least one radially acting clamping member se-
cured within said bore including a plurality of fila-
ments regularly distributed about the axis of said
cylindrical body and arched to form a bow-net of
circular cross-section, the narrow end of said bow-
net being exfended to form a bundle of said fila-
ments;

(c) a resilient sleeve surrounding said bundle of fila-
ments, said resilient sleeve being a deformable ma-
terial having a high damping co-efficient; and

(d) means for rotating said cylindrical body thereby
twisting a plurality of fibers entering said bow-net
into a thread.

4. A gripping device for spinning textile fibers into
threads, said gripping device exerting a radially clamping
force while allowing sliding motion according to claim 3
wherein said filaments at the end of said bundle of fila-
ments are bent in a radial direction.

5. A gripping device for radially clamping an object
while allowing sliding motion, comprising:

(a) abody having a central bore;

(b) a plurality of flexible filaments arranged to form a
bow-net at one end and a bundle at the other end,
said filaments positioned in said central bore and at-
tached to said body at said bow-net end; whereby the
gripped object enters said bow-net and is held axially
immobile with respect to said body by uniform pres-
sure of said filaments on the periphery of said gripped
object and allowed to slide along the axis of said
body; and

(¢) means for urging each said filament of said bundle
-toward the axis- of said central bore.
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