June 24, 1969 J. P. KIERONSKI ETAL 3,451,640
' YARN GUIDE ASSEMBLY

Filed Sept. 28, 1967

o FIG.3
12
——26b 14 —11¢
I — = 3
18-+ '256 422b _ Q
| 26a-L P /| 225 |
G i
Spyyn i omw T
26 b3 \F
,'
INVENTORS.

JOHN P KIERONSKI &
HARRY B. MILLER

Pl e By P

their ATTORNEYS



United States Patent O

3,451,640
Patented June 24, 1969

1CC

1

3,451,640
YARN GUIDE ASSEMBLY
Jobn P. Kieronski, Whitinsville, and Harry B. Miller,
Hopedale, Mass., assignors to Whitin Machine Works,
Inc., Whitinsville, Mass., a corporation of Massachusetts
Filed Sept. 28, 1967, Ser. No. 671,312
Int. CL. B635h 57/28

U.S. Cl 242—158.3 1 Claim

ABSTRACT OF THE DISCLOSURE

A yarn guide assembly for use in the traverse mech-
anism of a winding machine comprising a pair of spaced-
apart, elongated slide bars having grooves facing each
other and constituting parallel slide tracks and a stide
element having flange portions received in the tracks on
the slide bars for sliding movement. A yarn guide pro-
jects from one side of the slide element in a direction
generally perpendicular to the plane defined by the axes
of the slide bar grooves, and a cam follower projects from
the slide element in the other direction.
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Background of the invention

This invention relates to a yarn guide of the type used
in the traverse mechanism of a winding machine.

In winding yarn (or other thread-like elements) into
a roll or so-called “package,” the yarn is moved back and
forth across the length of a rotating take-up roll by a
traverse mechanism to produce a cylindrical, conical or
other desired shape of package. One type of traverse mech-
anism is composed of a drum cam having an endless cam
groove of appropriate shape to build the desired roll and
a yarn guide assembly constituted by a fixed rod parallel
to the roll, a tubular guide piece carried by the rod and
provided with a yarn guide element, and a cam follower
suitably connected to the guide piece.

Although the slide rod type of traverse guide assem-
bly is quite small and generally weighs only a few ounces,
their operation at high speeds can create extremely high
forces at the reversal points of the cam grooves. At these
points, the moving parts of the traverse mechanism are
rapidly decelerated in one direction and accelerated in the
other direction.

The force acting on the cam and reacting against the
cam follower at any given point is a function of the mass
of the moving parts of the mechanism and the accelera-
tion of those parts relative to the cam surface. The ac-
celeration, in turn, is a function of the operating speed
and the shape of the cam groove. Although slight reduc-
tions in the weight of the moving parts of the rod type
of guide can be made where a particular design is found
to create excessive forces, the sizes of those parts cannot,
of course, be reduced below those providing a minimum
strength to endure the operating loads that they must
carry. Moreover, the geometry of the cam surface is gen-
erally determined and fixed by the requirements of pro-
viding a specific movement of the yarn across the rotat-
ing surface of the package to maintain uniformity and
prevent excessive build-up at the ends of the roll. There-
fore, any major reductions in the forces at the cam re-
versal points must generally be made by reducing the
operating speed of the mechanism.

Summary of the invention

There is provided, in accordance with the present in-
vention, a novel and improved yarn guide assembly which,
although it can be used advantageously in any traverse
mechanism, is particularly adapted to high speed traverse
mechanisms and affords higher operating speeds with a
given cam design than have heretofore been practicable
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with the rod-type traverse guide assembly. More partic-
ularly, the yarn guide assembly of the invention is em-
ployed with a rotating drum scroll cam of the type con-
ventionally used in a traverse mechanism and comprises
a pair of spaced-apart, elongated slide bars having paralle!
track formations, such as, for example, grooves facing
each other. A slide element having slide-following por-
tions received for sliding movement on the track forma-
tions of the slide bars carries a yarn guide element on one
side and a cam follower on the other side of the path of
movement.

The slide bars can be spaced relatively close to each
other, and thus the slide element can have a size and
weight considerably less than the size and weight of the
tubular guide used in a rod-type of guide assembly with-
out any reduction in strength. A further advantage of the
closely spaced slide bars and the slide element is that the
dimension in a direction generally radially of the drum
cam can be minimized, thus making it possible to minimize
the size and length of the cam follower shaft with a con-
sequent further reduction in weight. In other words, the
cam can be located closer to the yarn guide point, and
the sizes of all of the moving parts can be reduced ac-
cordingly.

In a preferred embodiment of the invention, the slide
element is composed of (1) a body in the general form
of a flat plate, each of two opposite edges of which are
formed to match the slide formations of the slide bars and
are received for sliding movement along the slide bar,
(2) a flange projecting from one face of the body and
carrying the yarn guide element, and (3) a cylindrical
shaft extending from the other side of the body. The cam
follower has a cylindrical hole and is mounted for piv-
otal movement on the shaft, the follower preferably be-
ing of a type that is slidable along the groove. A preferred
form of cam follower is that described and shown in co-
pending application Ser. No. 647,023 for “Cam Mech-
anism,” filed June 19, 1967, which is assigned to the as-
signee of this application. .

The slide element may be formed in one piece, prefer-
ably of a moldable material, and the yarn guide element
may be a separate part secured to the slide element by
molding it in place. Advantageously, the body of the
slide element is generally rectangular and elongated in
the direction of sliding movement, the longer edges of
the body having a cut-out portion defining a pair of longi-
tudinally spaced-apart projections or flanges which are
received by and slide along the slide bar formations. The
cut-outs further reduce the weight of the slide element -
while providing flanges of an appropriate length for the
guiding surfaces to provide stability.

For a better understanding of the invention, reference
may be made to the following description of an ex-
emplary embodiment, taken in conjunction with the
figures of the accompanying drawings, in which:

FIG. 1 is a view in end cross-section of a portion of
a traverse mechanism embodying the yarn guide as-
sembly, the moving parts of the guide assembly, how-
ever, being shown in elevation for greater clarity;

FIG. 2 is a top view in cross-section through a por-
tion of the traverse mechanism of FIG. 1, the moving
parts again being shown in elevation and the view being
taken generally along the lines 2—2 of FIG. 1 and
looking in the direction of the arrows; and

FIG. 3 is a front elevational view of the mechanism
of FIGS. 1 and 2, the guide bars, however, being shown
in phantom to enable a clearer illustration of the slide
and cam follower elements.

Description of an exemplary embodiment

Referring to the drawings, the traverse mechanism
includes a rotating drum scroll cam 10 having an end-
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less cam groove 12 extending helically around the drum
between reversal points 12« (only one of which is shown,
see FIG. 3). Formed in the base of the cam groove 12
is a keel groove 14 which, as is described in greater
detail below, is traversed by a keel on the cam follower
element which guides the cam follower across a cross-
over (not shown) in the groove 12. Where the particular
form of cam groove does not have a cross-over, then
the keel groove 14 is not needed. The drawings illus-
trate only the segment of the cam 10 and its cam groove
12 and keel groove 14 in the region of the cam groove
reversal 12a. In this region, the keel groove 14 is some-
what wider than it is in the helical parts of the cam

10

groove 12 so as to allow for the curvature and a slight -

amount of cocking of the cam follower with respect to
the instantaneous axes of the grooves 12 and 14.

The drum cam 10 drives a yarn guide assembly 16
which is composed of a pair of spaced-apart, elongated
slide bars 18 and 20, only portions of which are shown
in the drawings. The slide bars are suitably fastened to
fixed parts of the machine, and each is provided with a
track formation in the form of a groove 18a and 20q,
respectively. The bars 18 and 20 are spaced relatively
close to each other equidistant from a radial axial plane
of the cam 16 and are, of course, mounted so that the
axes of the grooves 18a and 20a are parallel to each
other and parallel to the axis of the cam 10,

The guide element 22 includes a body 22a generally
in the form of a rectangular plate. The longer edges
22b and 22¢ of the plate are formed, in cross-section
(FIG. 1), to match the shapes of the slide bar groves
18a and 20a (see FIG. 1), and each includes a cut-out
22b" or 22¢’ subdividing the edges 225 and 22c¢ into
spaced-apart segments, the segments constituting the
track-follower portions of the slide element 22 and being
slidably received in the slide bar grooves.

Projecting rearwardly toward the axis of the cam 10
is a cylindrical shaft 24 which receives a cam follower
element 26, the cam follower 26 having a hole 28 of a
size affording pivotal movement of the follower 26 on
the shaft 24, The follower 26 includes a main cam-fol-
following portion 26a of a width substantially equal to
the width of the cam groove 12 and somewhat elongated
in the direction of the axis of the cam groove 12 and
a keel portion 265 extending down from the base of
the main follower portion 26a. The keel portion 26b
is substantially narrower and longer than the main cam-
following portion 26a and projects into the keel groove
14 of the cam. Throughout the major part of the rota-
tion of the cam 10, the follower 26 is guided along the
slot by engagement of one or the other of the side
faces 26¢ or 264 of the portion 26a with the co-engag-
ing wall of the cam groove 12. ]

As the cam rotates and with the follower 26 in a
position where it moves from right to left, with respect
to FIG. 3, the right face 26d of the follower engages
the right wall of the cam groove 12 until the point where
the reversal portion 12a of the groove begins and the
follower is decelerated in the leftward direction. In the
position illustrated in FIG. 3, the cam follower is ap-
proximately at the center of the reversal portion 124 at
the left end of the cam 10, and in this position and in
the following approximately 180° of rotation of the
cam 10, the left face 22¢ of the follower engages the
left wall of the groove 12.

When the cam 10 is designed to make two revolu-
tions for each complete back and forth traverse of the
yarn guide assembly 16, as in the embodiment illus-
trated in the drawings, the cam groove 12 will have a
cross-over (not shown) and thus the keel groove 14 is
provided to guide the follower through the cross-over
where, as is well understood by those skilled in the art,
the cam groove 12 is interrupted and there is no cam
surface for the main follower portion 26a to engage.

The embodiment of the follower illustrated in the
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drawings conforms to the principles of the cam follower
described in the copending application of John P.
Kieronski entitled, “Cam Mechanism,” filed June 19,
1967, as mentioned above. Briefly, the cam-following
faces 26¢ and 264 of the cam follower are curved, and
the minimum curvature of the faces is greater than the
maximum curvature of any point along the cam groove
12, This construction provides a significant reduction
in compressive or contact stresses at the line of contact
between the follower and the cam groove 12. Accord-
ingly, the follower is capable of enduring higher loads
and therefore higher operating speeds.

Extending from the front face of the guide element 22
is a flange 22f which is disposed generally in a radial-
axial plane of the cam 10. The flange 22f supports a yarn
guide element 30, which is made of, for example, a
ceramic material and is in the form of a flat plate having
tapered edges converging toward a tip 30a formed with
a slot 305.

The slide element 22 should be made of a low-friction
material, such as nylon, and where the material can be
molded or cast, the yarn guide element 30 can be molded
or cast in place. The main body portion 22a, the shaft
24 and the flange 22f can readily be formed integrally
regardless of whether the slide element is cast and then
machined or ground or is machined from a block of ma-
terial. When the yarn guide element 30 is cast in place,
it includes an elongated hole 39¢ which becomes filled
with the material and is thereby firmly secured in place
on the slide member 22,

In operation, the cam drum 10 is rotated and drives
the cam 26, slide element 22 and yarn guide 30 longi-
tudinally back and forth. As the guide changes direction
at the reversal points 12« of the cam groove 12, the mov-
ing parts of the guide assembly, that is, the yarn guide
element 30, the slide element 22 and the cam follower
26, are subjected to high acceleration relative to the
groove 12, thus creating forces of relatively high magni-
tude. Because the moving parts of the mechanism are of
minimum size and weight, owing to the novel and im-
proved structural features of the assembly, the forces are
nonetheless minimized for a given acceleration. As a re-
sult, the speed of operation of the mechanism can be
quite high without exceeding the strengths of the ele-
ments. Despite the higher operating speeds and the
ability of the mechanism of the invention to sustain them,
the guide mechanism operates with good stability of the
guide element 22, which is enhanced by the relatively
large span between the segmented guide flanges con-
stituted by the edges 22b and 22c of the slide element
body 22b. The grooves 18a and 20a of the slide bars 18
and 20, respectively, maintain the slide element 22
in proper orientation in all axes.

The forming of the slide element 22 as an integral
member composed of the shaft 24 carrying the cam fol-
lower and the flange 22f carrying the yarn guide ele-
ment 30 eliminates the need for the connections that
would be required if the parts of the guide were separate.
As mentioned previously, the construction of the mecha-
nism, particularly insofar as it embodies slide bars guid-
ing the slide element along a guide space between them,
enables the location of the slide element 22 and the
varn guide element 30 very close to the drum 10, there-
by minimizing the sizes and thus the weights of these
parts.

The above described embodiment of the invention is
intended to be merely exemplary, and those skilled in
the art will be able to make numerous variations and
modifications of it without departing from the spirit and
scope of the invention. All such variations and modifica~
tions are intended to be included within the scope of the
invention as defined in the appended claim.

We claim:

1. A yarn guide assembly for use with a rotating drum
scroll cam in a traverse mechanism and having a low
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weight and size and being thus adapted for high speed
operation without creating correspondingly high forces
upon acceleration comprising a pair of closely spaced-
apart elongated slide bars having parallel slide grooves
facing each other; a one-piece molded or cast slide ele-
ment having (1) a body in the general form of a flat
plate straddling the space between the slide bars, the body
being elongated in a direction longitudinally of the slide
bars and the longer edges being received in the slide
grooves for sliding movement therealong, and the body
having notches formed in the said longer edges to define
longitudinally spaced slide segments, (2) a narrow elon-
gated flange projecting from one face of the body and dis-
posed with its longer dimension aligned with the longer
axis of the body, and (3) a cylindrical shaft projecting
from the other face of the body in a direction opposed
to the flange; a yarn guide carried by the slide element,
the yarn guide being a platelike element disposed with its
major plane substantially perpendicular to the slide ele-
ment body and aligned with the slide element flange and
being embedded in the slide element flange for joinder
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to the slide element, and a cam follower having a cy-
lindrical hole, the hole receiving the slide element shaft
for rotation of the cam follower thereon as the cam
follower is traversed by the cam.
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