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The present invention relates to improved apparatus for 
depositing filamentary material in an orderly arrangement 
to permit the same to be withdrawn in a uniform man 
ner and without entanglement. 

In general, the mode of collecting strand or filamentary 
materials, either as a self-supporting package or in car 
tons for transport, is dependent upon two primary con 
siderations; namely, the provision of a compact package, 
and one which permits the filamentary material to be 
withdrawn uniformly and without entanglement. While 
various proposals have been made for attaining both of 
the above-mentioned objects, complete satisfaction has 
not been achieved from the standpoint of the resulting 
package formation or the simplicity of the apparatus re 
quired. For example, folding the filamentary material 
into neat and uniform overlapping layers often results in 
a loose package formation in which the filamentary mate 
rial becomes packed and tangled during transit. Alter 
natively, employing conventional equipment to secure a 
compact bundling of the filamentary material inost usu 
ally is achieved at a sacrifice in the ease with which the 
material may be subsequently withdrawn. Accordingly, 
a primary object of this invention is to provide an im 
proved apparatus for collecting filamentary material as a 
compact package from which the filamentary material may 
be easily and uniforniy withdrawn. 
Another object of the invention is the provision of a 

simple and improved apparatus for progressively arrang 
ing filamentary material into a series of superposed layers, 
with the filarinentary material of each layer extending along 
a sinuous path. 
A still further object is to provide an apparatus for 

folding filamentary material into a series of superposed 
layers, with the material of each layer disposed in lapped 
arrangement, and with the laps of adjacent layers ex 
tending at substantially right angles to each other. 
These and other objects and advantages of the invertion 

will be apparent from the following description and ac 
companying drawing in which: 
FiGURE 1 is a front view of a portion of the apparatus 

of the present invention; 
FIGURE 2 is a top view of the apparatus shown in 

FIGURE 1; 
FIGURE 3 is a right side view of the structure shown in 

FIGURE 1; 
FIGURE 4 is a diagrammatic view illustrating cooperat 

ing carns for effecting concomitant oscillation of a filamen 
tary material guide means in accordance with a desired 
pattern; and - 
FIGURE 5 is a plan view of adjacent layers from a 

finished package showing the lap arrangement of the 
filamentary material. 

In general, the apparatus of the present invention is 
designed to progressively arrange filamentary material 
into a series of superposed iayers, with the filamentary 
material of each layer being apped or piaited and with 
the laps of adjacent layers extending at substantially 
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right angles to each other. Depositing the filamentary 
material along this predetermined pattern is achieved 
by passing the same through a guide means which is piv 
otally mounted within a support frame for movement 
about a horizontal axis. The support frame is in turn 
mounted for pivotal movement about a horizontal axis 
disposed at substantially right angles to the pivot axis 
of the guide means. A pair of rotatable plate cams are 
operatively connected with the guide means and Support 
frame for alternately oscillating the same at high and low 
frequencies during substantially equal portions of each 
revolution of the cams. The plate cams are substantially 
identical in size and shape but are disposed 180 out of 
phase so that both the guide means and support frame 
are simultaneously oscillated at different frequencies. 
The teachings of the present invention are adapted for 

use with materials in a variety of forms, such as yarns, 
threads, and tows, which are included within the terms 
“strand' and “fiiamentary material' used throughout the 
description and claims. 
With reference to the drawing, the apparatus of the 

present invention is disposed over a collection conveyor 
or receptacle packaging station by a suitable supporting 
framework including side plates 3 and 5 which are 
bolted at 7 to structural channel sections i9. Bearings 
23 are fixed to the lower ends of the side plates 3 and is 
and pivotally receive trunnions 23 which project from op 
posite sides of rectangular support frame 25. A strand 
guide member 27, which includes a downwardly extend 
ing elongated funnel 29, is pivotally mounted within the 
frame 25 by trunnions 3 which extend along an axis at 
substantially right angles to the axis of trunnions 23. 
A rotatable plate cam 33, acting through a translating 

slide mechanism, indicated generally at 33, and a link 37, 
serves to oscillate the strand guide member 27 about the 
trunnions 3; and thus move the center line of the funnel 
29 between positions as indicated by broken lines 38 in 
FIGURE 1. The side mechanism 35 is movably mounted 
on a rod 39 projecting from the slide plate 13 and in 
cludes a slide block 4 disposed between the bifurcated 
arms of a slide yoke 43. A follower roll 45 is carried by 
the slide yoke 43 and is resiliently urged into engage 
ment with the periphery of the cam 33 by a compression 
spring 47 which is interposed between the side plate E3 
and the slide yoke 43. The cam 33 is keyed to a drive 
shaft 49 which is carried by a bracket 51 and, as more 
fully described hereafter, is provided with a periphera 
contour which will effect oscillation of the strand guide 
member at desired frequencies. The link 37 is connected 
at one end to the slide block 41 by a pivot pin 53, and 
is in the form of a yoke having arms 55 which are in 
turn pivoted at 57 to lugs 59 formed integrally with and 
depending from strand guide member 27. 

Concomitantly with the movement of the funnel 29, 
as described above, a rotatable plate cam 61 serves to 
oscillate the support frame 25 about its trunnions 23. 
The cam 6 is identical to the cam 33 in size and shape 
and is engaged at its periphery by a follower roll 63 which 
is carried at one end of a push or follower rod 65. The 
follower rod 65 is slidably mounted within bearings 67 
which are fixed to the side plate 13, and is pivotally con 
nected at 69 to a pivot block 72. An elongated slot 
73 is formed in the pivot block 71 and receives a pin 75 
which projects from an upstanding lug 77 fixed to the 
frame 25. A spring 79 is interposed between the pivot 
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block 7 and an abutment 3 which is preferably adjust 
ably carried by the side plate 23 to permit the spring 79 
to be compressed or ioaded to a desired degree. The 
pivot block fi and the abutment 81 are each provided 
with guide pins 33 to retain the spring 79 in desired posi 
tioi. 
From the structure described, it will be apparent that 

movement of the push rod 65 and the pivot block 71 to 
the left, as viewed in F3URE 3, causes the eccentric pin 
iS and support frame 25 to pivot in a counterclockwise 
direction about the trurainions 23. During this rove 
inent, the spring 79 is connpressed and thus serves to urge 
the pivot block 73 and push rod 65 to the right when the 
follower roll 63 rides along a notched or valley portion 
of the plate can 62. With this latter movement of th:3 
pivot block '73, the pin 75 and the support fraine 25 are 
urged in a clockwise direction about the trunnions 23 and 
thus the center line of the funnel 29 oscillates between 
extreme positions as indicated in Fig URE 3 by broken 
lines 35. 
A shaft 37 carries the plate cam 61 and is operatively 

connected to the shaft 3S, with conventional drive means, 
not shown, being provided for rotating both of these 
shafts at substantially the same speed. A strand feed roll 
89 is also connected to the drive means and is rotatably 
supported above the funnel 29 by bearings 95 which are 
fixed to the structural channel sections 9. As shown by 
broken lines in FIGURE 2, the periphery of the feed roil 
89 lies along a piane passing through the axis of the trun 
nions 23 and thus a strand passing over the roll 39 will 
be delivered substantially centrally of the funnel 28. 
As heretofore mentioned, the plate carns 33 and 65 are 

of identical size and shape, with their peripheries each 
having a sinuated portion 93 and a smooth arcuate por 
tion s5 which extends eccentrically with respect to the 
axis of the individual cams. The sinuated portions 93 of 
the respective carns 33 and 65 are each designed to impart 
a relatively high frequency oscillation to the strand guide 
member 27 and support frame 25, respectively. Cn the 
other hand, ihe sincoth arctiate portions 95 of the cams 
33 and 6 serve to move he respective guide member 27 
and support frame 25 at a low frequency; namely, through 
one half of an oscillation cycle or a single stroke. 
The cams 33 and 6 are disposed 180° out of phase, as 

showii in FIGURES i, 3 and 4, so as to oscillate the Sup 
port frame 25 and the strand guide member 27 alternately 
at a high and low frequency. Thus, upon rotation of the 
cams 33 and &S, the support frame 23 is oscillated at a 
high frequency by the sinuated portion of the cam 6, 
while the smooth arcuate portion 95 of the cam 33 per 
mits the strand-guide member 27 to simultaneously move 
through a single stroke. With this concomitant move 
ment of the support frame 25 and the strand guide mem 
ber 2, a strand delivered to the funnel 29 will be depos 
ited in a sinucus pattern as illustrated at the left side of 
Fig JRE 5. As the sinuated portion 93 cf the cam 33 
moves into engagement with the slide mechanism 35, the 
smooth arcuate portion 95 of the cam 6: simultaneously 
engages with the follower roll 33 and thus the movements 
of the support frame 25 and strand-guide member 27 are 
reversed from that described above. With the strand 
guide member 27 now being oscillated at a high fre 
quency, the furiael 29 deposits the strand material in a 
sinuous pattern as illustrated at the right side of FIGURE 
5. Since the sinuous strand patterns of the adjacent pack 
age layers extend at substantially right angles to each 
other, it will be apparent that the finished package has 
good stability, yet permits strand withdrawal without en 
tanglement. 
As shown in the drawing, the use of identical plate 

cans 33 and SS permits the formation of a strand package 
of substantially rectangular cross-section. it will be 
understood, however, that the peripheral shape of the 
plate cams may be-changed from that illustrated to vary 
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A. 
either the sinuous pattern of the strand or the cross 
sectional shape of the package, or both. For example, 
tie strand laps may be disposéd closer or further apart 
inerely by varying the spacing between the projections 
on the sinuated portion 93 of one or both cams. Further, 
by providing one can with a smooth arcuate portion 93 
of increased length over that illustrated on the drawing, 
and the other cam with a sinuated portion 93 of corre 
sponding length, the strand may be deposited into a pack 
age of rectangular cross-section. 

While preferred embodiments of the invention have 
been shown and described, it is to be understood that 
changes and variations may be made without departing 
from the spirit and scope of the invention as defined in the 
appended claims. 

cairn: 
1. Apparatus for depositing a strand along a predeter 

mined pattern including a fixed supporting structure, a 
frame mounted on the supporting structure for pivotal 
movement about a first axis, strand-guide means mounted 
on the frame for pivotal movement about a second axis, 
means for oscillating said frame and strand-guide means 
in alternating relation at different frequencies, said last 
mentioned means including a cam, means for rotating 
said cam whereby said frame is oscillated at a high fre 
quency during part of each revolution of the cam and at a 
low frequency during the remainder of such cam revolu 
tion, a second can operatively connected with said strand 
guide means, and means for rotating said cams at a sub 
stantially uniform rate. 

2. Apparatus as defined in claim 1 wherein said cams 
each include an eccentric peripheral portion for effecting 
osciliation of said frame and strand-guide means at a high 
frequency during part of each revolution and at a low 
frequency during the remainder of such revolution, said 
cams being mounted in out of phase relationship whereby 
Said high and low frequency oscillaticn of said frame and 
Strand-guide means is effected in alternating relation. 

3. Apparatus for depositing a strand along a predeter 
mined pattern including a fixed supporting structure, a 
frame mounted on the supporting structure for pivotal 
movement about a first axis, strand-guide means mounted 
on the frame for pivotal movement about a second axis, a 
pair of substantially identical plate cams for oscillating 
said frame and strand-guide means alternately at a high 
frequency during one-half revolution of said cams and 
at a low frequency during the remainder of such revolu 
tion, lineans for rotating said cams at a substantially uni 
form rate, can follower means engaging with the periph 
ery of one of said cams and connected to said frame, sec 
ond can follower means engaging with the other of said 
carns and connected to said strand-guide means, said cams 
being mounted in 180° out of phase relationship whereby 
said high and low frequency oscillation of said frame and 
Strand-guide means is effected in alternating relation. 

4. Apparatus as defined in claim 3 wherein the periph 
eries of said plate cams are shaped to oscillate one of 
said frame and strand-guide means through a single stroke 
while the other of said frame and strand-guide means is 
oscillated through a plurality of strokes whereby the 
strand is deposited along a sinuous path. 

5. Apparatus as defined in claim 3 wherein said first 
Inentioned follower means includes a follower rod mount 
ed for slidable movement relative to said fixed supporting 
structure and having one end engaging with the periphery 
of one of said cams, a pivot block connected to the op 
posite end of said follower rod, a slot disposed along a 
vertical plane passing through said first axis, a pinfixed 
to said frame and projecting into said pivot block slot, 
and resilient means acting on said follower rod for 
maintaining the same engaged with said one cam. 

6. Apparatus as defined in claim 3 wherein said second 
follower means includes a block.mounted for movement 
relative to said: fixed supporting structure, a follower roll 
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operatively connected with said block and engaging with reciprocating said follower means through a single stroke 
the periphery of said other cam, and a yoke connected during the remaining portion of each cam revolution. at one end to said slide block and pivotally mounted to 
said strand-guide means. 

7. Apparatus as defined in claim 3 wherein said plate 5 References Cited in the file of this patent 
cams are each formed with a peripheral portion shaped UNITED STATES PATENTS to reciprocate the respective follower means through a 
series of uniform strokes during substantially one-half 965,561 Butler ----------------- July 26, 1910 
revolution of the cams, and a smooth peripheral portion 2,468,834 Nash ------------------ May 3, 1949 
extending eccentrically of the respective cam axis for 10 2,604,687 Broden ---------------- July 29, 1952 


