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[57] ABSTRACT 

Apparatus for and method of packaging linear materi 
al such as a glass strand by advancing the linear 
material to a collector and reciprocating the advanc 
ing linear material across a zone while reciprocating 
the zone with increasing and decreasing stroke 
lengths. 

2 Claims, 11 Drawing Figures 
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APPARATUS FOR PACKAGING LINEAR 
MATERIAL 

BACKGROUND OF THE INVENTION o?en 

In certain operations of packaging linear material 
such as the packaging of a bundle of continuous glass 
?laments in a continuous glass ?lament forming opera 
tion, it is customary to collect the bundle of continuous 
glass ?laments or glass strand by a winder accumulating 
the strand as a package on a tubular collector mounted 
on a collet or spindle driven at high rotational speeds. 
Because a strand does not have twist, it does not pos 
sess the integrity of yarn. Consequently, a winder nor 
mally collects a wound strand package with the strands 
disposed in helics that cross each other. If a winder col 
lects a strand into a wound package with successive 
strand turns in adjacent side-by-side relationship and 
extending substantially transverse of its package, the 
adjacent turns tend to become intertangled. The inter 
tangled strand portions give rise to strand breaks upon 
unwinding the package. 
The tapered ends of a wound strand package are 

usually the iones where a strand becomes intertangled. 
A winder packaging strand normally traverses the 
strand lengthwise of a rotating collector both to dispose 
the strands in helics in the building package and to 
build the package with tapered end portions. As a win 
der’s strand traversing apparatus changes direction at 
the end of each of its strand traversing strokes, the 
traversing apparatus slows down and instantaneously 
stops prior to moving in the opposite direction. 
Because the rotating collector continues to advance the 
strand at a substantially steady speed, the slow-down of 
the strand traversing apparatus at the ends of its strokes 
results in a wound package having strand portions or 
turns at the ends of each package being wrapped sub 
stantially parallel to each other or in side~by~side rela 
tionship and being disposed substantially transverse to 
the package- As the package builds on the winder, the 
strand turns at the tapered ends tend to move and at 
times tend to intertangle. This undesirable package end 
pattern inherent in winding provides the zones where 
the strand most ofter traps itself and this trapping 
promotes strand breaks during subsequent package un 
winding processes. 
As the textile industry began to demand larger strand 

packages, increased compressive forces in such 
packages and the more severe taper at the package 
ends due to increased package diameters combine to 
further intermesh strand portions at package ends. Ac 
cordingly, these packages augmented the already dif 
?cult problem of building a wound strand package that 
freely unwinds without strand breaks. Trapped strand, 
especially at tapered end portions of a package, 
presented a signi?cant barrier to the commercial use of 
larger strand packages. 

SUMMARY OF THE INVENTION 
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An object of the invention is improved method of I 
and apparatus for packaging linear material. 

- Another object of the invention is apparatus for and 
method of collecting linear material into wound 
packages, especially larger wound packages, that un 
wind without encountering entanglements causing the 
material to break. 

2 
Still another object of the invention is apparatus for 

and method of collecting a wound package of linear 
material where turns of the linear material at the ends 
of the package disposed substantially transverse of the 
package are displaced from each other. 
These and other objects are attained by apparatus 

advancing linear material from a source to a collector 
and reciprocating the advancing linear material across 
a zone as the apparatus reciprocates the location of the 
zone with a modifying stroke length. 
Other objects and advantages of the invention will 

become apparent as the invention is hereinafter 
described in more detail with reference made to the ac 
companying drawings. - 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevation view of apparatus collect 
ing glass strand in a continuous ?lament glass forming 
operation according to the principles of the invention. 

FIG. 2 is a side elevation view of the apparatus shown 
in FIG. 1. 

FIG. 3 is a somewhat schematic showing of com 
ponents of the apparatus of FIGS. 1 and 2 for collecting 
glass strand according to the principles of the inven 
tion. 

FIG. 4 is an enlarged view of the support and strand 
oscillator arrangement shown in FIGS. 1 and 2. 

FIG. 5 is a view in cross section taken along the line 
5-5 in FIG. 4. 

FIG. '6 is a showing of the support illustrated in FIGS. 
1 and 2 that indicates some possible positions of the 
support. 

FIG. 7 is a somewhat simpli?ed view in perspective 
showing strand traversing apparatus according to the 
principles of the invention. 

FIG. 8 is an enlarged front elevation view of the 
probe assembly shown in FIGS. 3 and 7. 

FIG. 9 is a side elevation view partially in section 
showing an enlarged portion of the probe unit shown in 
FIG. 8. ' . 

FIG. 10 is a somewhat simpli?ed showing of an elec 
trical control arrangement operating according to the 
principles of the invention. 

FIG. 11 illustrates a modi?ed support and strand 
oscillator arrangement according to the principles of 
the invention. ' 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

While the method and apparatus of the invention are 
particularly valuable in processes of forming ?laments 
of heat-softened ?ber-forming mineral materials such 
as glass where apparatus combines individual ?laments 
to form a textile strand prior to collecting the strand as 
a wound package, the method and apparatus may be 
used to package other linear material such mono?la 
ments or multi?lament linear material of other ?ber 
forrning materials such as nylons, polyesters and the 
like. Thus, the use of glass is only an example to explain 
the operation of the invention, the invention having 
utility in other textile operations including processing 
yarn, cord, roving and the like. 

FIGS. 1 and 2 show a process of forming continuous 
glass ?laments from heat-softened glass where the ap 
paratus combines the glass ?laments into two textile 
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strands. Each of the strands collects as a wound 
package. FIGS. 1 and 2 illustrate a container or a 
feeder 10 that holds a supply of molten glass. The ar 
rangement may connect the container 10 to a 
forehearth that supplies molten glass from a furnace or 
may connect to other means for supplying glass such as 
marbles that a melter or other means associated with 
the container 10 reduces to a heat-softened condition. 
At the ends of the container 10 are terminals 12 that 
connect to a source of electrical energy to supply heat 
by conventional resistance heating to the glass held in 
the container 10 to maintain the glass at proper ?ber 
forming temperatures and viscosities. The container 10 
has a bottom 14 with a plurality of ori?ces or 
passageways for delivering streams 16 of molten glass 
from the container 10. As shown, the openings com 
prise a plurality of depending ori?ced projections or tu 
bular members 18. _ 

The molten streams 16 are attenuated into individual 
continuous glass ?laments 20 and are combined into 
two bundles or strands 22 and 23 by gathering shoes 24 
and 25 respectively located below the container 10. 
While one may protect the ?laments 20 by applying 

only water to them, it is desirable in most instances to 
apply sizing liquid or other protective coating material 
to the ?laments. Nozzles 27 and 28 may be located 
near the bottom 14 to spray water onto the ?laments 
20, preferable prior to combining with ?laments into 
the strands 22 and 23. Normally the arrangement pro 
vides an applicator 30 supported within a housing 31, 
as shown in FIGS. 1 and 2, to apply sizing liquid or 
other coating material to the ?laments 20. The applica 
tor 30 may be any suitable means known to the art such 
as an endless belt that moves through sizing or coating 
liquid held in the housing 31. As the ?laments 20 pass 
across the surface of the applicator 30, some of the 
liquid on the applicator 30 transfers to them. 
The strands 22 and 23 collect as wound packages 36 

and 37 respectively on a winding machine 40. Strand 
traversing apparatus moves the advancing strands 22 
and 23 back and forth lengthwise of the packages 36 
and 37 as the strands wind on a collector such as tubes 
34 and 35 telescoped over a spindle or collet 42, which 
is driven in rotation on the winder 40. 
While the apparatus of the invention illustrates ‘a 

process of attenuating two glass strands, one may em 
ploy the invention with one or more units of linear 
material such as strand, yarn, roving, and the like from 
other sources. 
The strand traversing arrangement moves the ad 

vancing strands 22 and 23 back and forth lengthwise of 
the collecting tubes 34 and 35 to distribute the advanc 
ing strands on their respective collecting tubes as the 
winder 40 builds the packages 36 and 37. The motion 
given to the strands by the traversing arrangement is a 
combination of movement from rapidly reciprocating 
the strands across a zone, movement from more slowly 
reciprocating the zone or location of the rapid 
reciprocating strand motion and movement from vary 
ing or changing the stroke length of the slower 
reciprocating motion. As shown, oscillators 44 and 45 
rapidly reciprocate the strands. A movable support as 
semblage 46 carrying the oscillators 44 and 45 on the 
winder 40 moves to more slowly reciprocate the loca 
tion of the oscillators. Means within the winder 40 
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4 
operates to vary the stroke length of the slower 
reciprocating motion. 
A motor/clutch arrangement mounted within the 

housing 43- of the winder 40, through an appropriate 
drive system, controls both the speed of the oscillators 
44 and 45 and the rotating speed of the collet 42. In the 
embodiment shown, a constant speed electrically ener 
gized motor 48 provides a drive for the rotor of an as 
sociated eddy current clutch 49. The clutch 49 includes 
the driven rotor and an output shaft 51. The clutch 49 
uses magnetic forces to transfer torque from the driven 
rotor to the output shaft 51. A belt 52 transfers the 
rotational energy of the motor’s output shaft 51 to a 
collet drive shaft 53 located above the shaft 51 in the 
housing 43. The driven shaft 53 rotates the collet 42. 
As more clearly seen in FIGS. 1 and 3, the oscillators 

44 and 45 are driven by the rotational energy supplied 
to the collet drive shaft 53 through a drive arrangement 
including a speed reduction mechanism 58 and a 
winder drive portion within the support 46. 
A belt 61 connects the drive shaft 53 with the input 

shaft 62 of the speed reducing mechanism 58. A belt 63 
connects the output shaft 64 of the speed reducing 
mechanism with an oscillator drive shaft 66 that con 
nects with the winder drive portion within the support 
46 to move the oscillators 44 and 45. 
As shown, the winder 40 locks together the speed of 

the collet 42 and the oscillators 44 and 45 in a 
predetermined ratio. One may change the ratio through 
careful use of various sized sheaves and the like. 
Moreover, one can change the ratio by modifying the 
speed reducer, e. g., speed reducing mechanism 58. 
The oscillators 44 and 45 are of the “spiral wire" 

type disclosed in US. Pat. to Beach, No. 2,391,879 and 
include a pair of substantially spirally shaped compli 
mentary cam members carried by a rod member of 
traverse shaft 70. As more clearly shown in F IG. 4, the 
oscillator 44 includes cam members 72 and 74; in the 
case of the oscillator 45 the cam members are 76 and 
78. As the oscillators 44 and 45 rotate on the traverse 
shaft 70, each of the oscillators rapidly reciprocates its 
engaging strand across a zone extending generally 
lengthwise of its respective collector on the collet 42. 
The drive system within the support 46 rotates the 

oscillators 44 and 45 by rotating the traverse shaft 70. 
Referring more particularly to FIG. 4 one can see that 
the oscillator drive shaft 66 extends through a horizon 
tal carrier tube 80, which is movably mounted on the 
winder 40. The oscillator drive shaft 66 can move 
lengthwise with the carrier tube 80 by means of a spline 
arrangement that permits the shaft 66 to move back 
and forth along its axis of rotation with the motion of 
the carrier tube 80 and still be driven in rotation. As il 
lustrated, the axis of rotation of the shaft 66 lies along 
the longitudinal axis of the carrier tube 80. A bearing 
82 provides a rotational mounting for the shaft 66 in 
the support 46. Within the assembly 46, a belt 84 trans 
fers the rotational energy of the drive shaft 66 to a shaft 
86 extending parallel to the drive shaft 66. Shaft 86 
mounts for rotation in bearings 87 and 88. A belt 92 
transfers the rotational energy of the shaft 86 to a drive 
whirl 94 that mounts for rotation in bearings 96. The 
drive whirl 94 engages the traverse shaft 70 at one end 
and rotates it, the whirl 94 and the shaft 70 being 
suitably connected. As illustrated, the shaft 70 has a 
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square end portion 97 that mates with a reversed 
recessed portion 98 of the drive whirl 94. 
As the winder 40 collects the strands 22 and 23 to ' 

build the packages 36 and 37 respectively, the winder 
40 reduces the speed of the collet 42 and oscillators 44 
and 45 together in a selected manner to maintain sub 
stantially constant linear strand speed, which keeps the 
diameter of the attenuated ?laments 20 substantially 
uniform. Because the speed of the collet 42 and 
traverse shaft 70 mechanically lock together in drive at 
the drive shaft 53, they are regulated together by the 
speed of the output shaft 51. The speed reducing 
mechanism ?xes their speeds together in a ?xed ratio. 
As mentioned herein, one may change the ratio by 
varying the size of- sheaves or with variations in the 
speed reducing mechanism 58. Also, one may use 
separate drive systems regulated together to provide 
speed reduction to the collet 42 and the traverse shaft 
70. 
One may reduce the rotational speed of the output 

shaft 51 in various ways. One such way employs the 
motor/clutch arrangement disclosed where the speed 
of the motor 48 remains substantially constant 
throughout the buildup of the packages and the ar 
rangement reduces the electrical flux in the eddy cur 
rent clutch to reduce the speed of the output shaft 51 in 
a selected manner. The greater the flux density (mag 
netic force) the larger is the percent of the motor’s out 
put rotation speed (the input side of the clutch) that 
transfers to the output shaft 51. As the package in 
creases in diameter, the ?ux density in the clutch 49 
collapses at a selected rate through a control device or 
programmer. The programmer may be of the character 
disclosed and described in US. Pat. No. 3,109,602. 
The support means or assembly 46 provides substan 

tially in?nite adjustment for the oscillators 44 and 45 
and includes a rearward unit 110 and forward unit 112, 
each of which moves about a separate axis spaced from 
the collet 42 and packages 36 and 37. 
The rearward unit 110 is normally mounted on the 

housing 43 of the winder 40. The unit 1 l0 mounts at its 
rearward portion on the carrier tube 80 that extends 
horizontally from within the winder 40. The tube 80 ex 
tends into the unit 110, which has its axis of rotation 
along the axis of the tube 80. The arrangement permits 
unit 1 10 to move about the longitudinal axis of the car 
rier tube 80. 
The forward unit 1 l2 mounts on the forward portion 

of the rearward unit 110 and, as illustrated, includes 
two connected longitudinal members-117 and 118 and 
end holders 119 and 120 respectively. As shown, the 
longitudinal members 117 and 118 are tubular mem 
bers rotatably mounted on a common axis. As seen in 
FIG. 4 the longitudinal member- 117 extends from the 
left side of the rearward member 110. The drive shaft 
86 is in the longitudinal member 117. The longitudinal 
member 118 is a shorter unit and extends from the 
rearward unit 110 to the right as shown in FIG. 4. in the 
embodiment shown there is no drive apparatus as 
sociated with the tube 118. Securely mounted at the 
outer ends of the members 117 and 118 are the end 
holders 119 and 120 respectively. The holders 119 and 
120 move with the member to which they are secured. 
Each holder is elbow shaped, i.e., extends along the 
length of its associated member then turns to extend 
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6 
laterally from such member. As shown, the holders 119 
and 120 make a right angle turn. The belt 92 and drive 
whirl 94 are in the holder 1 19. 
The end holders 119 and 120 support the shaft 70 at 

both ends. As one end the shaft 70 engages the drive 
whirl 94 that is within the holder 119. The other end 
engages a member 122 that has recess 121 for receiving 
the end of the shaft 70. The member 122 rotatably 
mounts in bearings 123 that are within the holder 120. 
The members 117 and 118 are connected for move 

ment together. As shown in FIG. 4 a bridge means in 
cluding a long shell connector 126 ?xed to the inward 
end of the do not 1 17 and a shorter shell connector 128 
?xed to the inward end of the member 118. Bolt 129 
joins the shell connectors together. clamps. Matching 
surround 
The support 46 includes means for keeping the 

cooperatively associated units 110 and 112 in rigid 
relationship to maintain the oscillators 44 and 45 in 
desired position relative to the collet 42. An example of 
a clamping arrangement is shown in FIGS. 4 and 5. As 
illustrated, there are.three clamping zones comprising 
three clamps 134, 135 and 136. These clamps are lon» 
gitudinal members with ?anges extending along their 
lengthwise edges, e.g., flanges 137 and 138 for the cap 
clamps 134 and 136 respectively as shown in FIGS. 4 
and 5. Each of the cap clamps includes the concave 
portion extending on one surface along its length that 
?ts lengthwise over the associated longitudinal member 
or tube that it clamps. Matching concave portions are 
fashioned in the rearward unit 110 along its lengthwise 
edge surfaces. In the forward edge surfaces are concave 
portions for longitudinal members 117 and 118; the 
rearward edge surface of the unit 110 has a concave 
portion for the carrier tube 80. When the members 
117, 118 and the tube 80 are in position as shown in 
FIG. 5 with the matching concave portions of the 
member 110 and the cap clamps located to substan 
tially surround them, there forms an effective gripping 
or clamping arrangement tightened in position by bolts 
129 piercing the ?anges of the cap clamps and that 
thread into the unit 110. Because the cap clamps do not 
close the circle-like passageway formed by the 
matching concave portions of the unit 110 of the cap 
clamps, a space remains between them as shown in 
FIG. 5. Increased pressure on the various members may 
be accomplished by threading the bolts 139 more 
tightly into the unit 110. When one ?xes all cap clamps 
tightly against their associated members, a rigid sup 
port assembly 46 ensues that holds the oscillators 44 
and 45 in desired position. 
The cooperatively associated and connected units 

110 and 112 more to a substantially in?nite variety of 
operating positions. As shown in FIG. 6, the rearward 
unit 110 moves about its axis located at its rearward 
position. Such axis lies along the longitudinal axis of the 
carrier tube 80 and the oscillator drive shafts 66, such 
axes being spaced from the collet 42. The forward unit 
112 moves about a separate axis extending in the 
direction parallel to the axis of the unit 110. Such axis 
lies on the axis common to the members 117 and 118 
and also is spaced outwardly of the collet 42. 
The rearward unit 110 can move freely 360 degrees 

about its axis. Because of the nature of its connection 
to the rearward unit 110, the forward unit cannot move 
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at a full 360 degrees about its axis. For example, the 
operation in one embodiment provides the forward unit 
112 the movement about its axis upwardly from a 
horizontal position 1 17° and movement from the 
horizontal position downwardly 54°, such movement 
being a total movement of l7 1". 
The winder 40 reciprocates the support 46 

lengthwise of the collet 42 and includes means for vary 
ing the stroke length of the reciprocating motion im 
parted to the support 46. Three components within the 
winder 40 cooperate to reciprocate the support 46 with 
varying stroke lengths. These components are a ball 
screw assembly 140, a clutch unit 142 and a probe as 
sembly 144. The ball screw assembly 140 and the 
clutch unit 142 form a drive arrangement moving the 
support 46; the probe assembly 144 controls the stroke 
length of the reciprocating motion imparted to the sup 
port 46. 
As more clearly seen in H0. 7 the ball screw as 

sembly 140 includes a rotatably mounted longitudinal 
member 146 having outside threads 148 and a bridge 
member 150. The longitudinal member 146 cannot 
move lengthwise and extends parallel to the carrier 
tube 80. The bridge member 150 connects the carrier 
tube 80 and the longitudinal member 146. At one end 
the bridge 150 securely holds the carrier tube 80. At its 
other end the bridge member 150 threadingly engages 
the longitudinal member 146. The other end of the 
bridge 50 includes a threaded passageway through 
which the longitudinal member 146 extends. Because 
the longitudinal member 146 cannot move lengthwise, 
the threads 148 move the bridge member 150 along the 
length of the longitudinal member 146 as the member 
rotates. When the bridge member 150 moves 
lengthwise on the threaded longitudinal member 146, it 
carries the carrier tube 80 with it. When one rotates the 
longitudinal member 146 in one direction, the bridge 
member 150 moves towards one end of the member 
146; when one rotates the longitudinal member in the 
opposite direction, the bridge member 150 moves 
towards the other end of the longitudinal member 146. 
Accordingly, altematingly rotating the longitudinal 
member 146 reciprocates the support means 46. 
. The clutch unit 142 rotates the longitudinal member 
146 either direction. The probe assembly 144 causes 
the clutch unit 142 to alternate the direction it rotates 
the longitudinal member 146. 
The clutch unit 142 includes an input section 152 

and an output section 154. The input section includes a 
continuously running electric motor 156, which may be 
a variable speed motor, and an input shaft 158. The 
motor 156 rotates the input shaft 158 through a belt 
160 connecting the output shaft 161 of the motor 156 
with the input shaft 158. The input section 152 further 
includes a spur gear 162 rotatably mounted on the 
input shaft 158, an electromagnet 164 adjacent to the 
spur gear 162 and ?xed on and rotating with the input 
shaft 158 and a pulley 166 also ?xed on the shaft 158. 
Upon being electrically energized, the electromagnet 
164 engages the spur gear 162 to hold that gear for 
rotation with the input shaft 158. 
The output section 154 of the clutch unit 142 is 

driven by the input section 152 and includes a rotatably 
mounted output shaft 168 that connects with the lon 
gitudinal member 146 at a coupling 169. The output 
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section 154 further includes a spur gear 172 ?xed on 
the output shaft 168, and electromagnet 174 ?xed on 
the output shaft 168 and a pulley 176 adjacent to the 
electromagnet 174 rotatably mounted on the output 
shaft 168. The spur gears 162 and 172 are disposed in 
meshing relationship. The pulleys 166 and 176 oppose 
each other and communicate through a belt 178 con 
necting the two pulleys. Upon being electrically ener 
gized, the electromagnet 174 engages the pulley 176 to 
hold it for rotation with the output shaft 168. 
By electrically energizing the electromagnets al 

ternately the winder 40 rotates the output shaft 168 
?rst in one direction and then the other direction. 
When energizing only the electromagnet 174 the pulley 
176 becomes ?xed on the output shaft 168. The rotat 
ing input shaft 158 drives the output shaft 168 through 
the belt 178 connecting the pulleys 166 and 176. Under 
such conditions the spur gear 162 merely idles on the 
input shaft 158. When energizing electromagnet 164, 
the spur gear 162 becomes ?xed on the rotating input 
shaft 158 and drives the output shaft 168 in the op 
posite direction through the meshing spur gear 172. 
Under such conditions the pulley 176 idles on the out 
put shaft 168. 
One can employ suitable means to vary the speed of 

the output shaft 168, and hence the rpm of the longitu 
dinal member 146. For example, if one uses a variable 
speed motor as the motor 156, one needs only to vary 
the speed of the motor to change the rpm of the lon 
gitudinal member 146. 
The probe assembly 144 controls the stroke length of 

reciprocating motion imparted to the supported means 
46 by controlling electrical power to the electromag 
nets 164 and 174. The probe assembly 144 includes 
probe units 180 and 182, an electrically conductive 
probe spring 183, a drive arrangement and a cooperat 
ing support arrangement carrying the probe units 180 
and 182, an electrically conductive probe spring 183, a 
drive arrangement and a cooperating support arrange 
ment carrying the probe units 180 and 182. The vdrive 
arrangement includes an electric motor such” as a 
stepping motor 184 which can be a SLO-SYN 
synchronous motor manufactured by the Superior 
Electric Company, and a drive pinion 186 rotated by 
the motor 184 through a belt 188 connecting the out 
put shaft 189 of the motor 184 with the drive pinion 
186. One can operate the winder 40 with the motor 184 
either energized or not energized. 
As more clearly seen in FIG. 8, the probe support ar 

rangement as shown includes two spaced apart parallel 
extending rods 192 and 194 that carry the probe units 
180 and 182. The rods 192 and 194 have outside 
threads 196 and 198 respectively. As shown, the 
threads 196 are left handed threads and the threads 
198 are right handed threads. 

I The probe units 180 and 182 include small spur drive 
gears 202 and 204 respectively. These gears 
threadingly engage one of the rods and mesh with the 
drive pinion 186. As shown, the gear 202 is on the rod 
192 and the gear 204 is on the rod 194. As the drive 
pinion rotates, it rotates the gears 202 and 204 on their 
respective threaded rods and accordingly each gear 
moves its respective unit on the support arrangement. 
As shown, the probe units 180 and 182 are identical 

except for the spur drive gears 202 and 204. Each 
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probe unit 180 and 182 includes an electrical conduc 
tive probe, i.e. probes 210 and 211 respectively. FIG. 9 
more clearly shows the construction of probe unit 180 
that includes end wall portions 206 and 208, the elec 
trical conductive probe 211 and a spacer 212. Each 
side wall portion includes appropriate openings 
through which the threaded rods 192 and 194 and drive 
pinion 186 extend. 
The probe spring 183 is on the bridge 150 of the ball 

screw assembly 140 between the probes 210 and 211 
and in alignment to contact the probes as the bridge 
150 moves on the longitudinal member 146. The probe 
spring 183 and the probes form part of an electrical 
switching arrangement that controls electrical power to 
the electromagnets 164 and 174. When the probe 
spring 183 contacts the probe 210, the contact between 
them causes a circuit to supply electrical power to the 
electromagnet 164. When the probe spring 183 con 
tacts the probe 211 the switching arrangement inter 
rupts electrical power to the electromagnet 164 and 
supplies electrical power to the electromagnet 174. 

In operation, movement of the support 46 reverses 
when the probe spring 183 contacts one of the probes. 
As the output shaft 168 of the clutch unit 142 rotates 
the longitudinal member 146 of the ball screw assembly 
140 in a direction to move the bridge member 150 and 
the probe spring 183 towards one of the probes, the 
bridge member 150 moves the carrier tube 80 and 
hence the support 46 with it. Upon contact between a 
probe and the probe spring 183, electrical power 
changes from one of the electromagriets to the other 
electromagnet. Because the rotating direction of the 
output shaft 168 and the longitudinal member 146 
reverses, movement of the bridge member 150 on the 
longitudinal member 146 also reverses and accordingly 
support 46, and carrier tube 80, move in the opposite 
direction. As the bridge member 150 moves in the op 
posite direction, it brings the probe spring 183 into 
contact with the other probe. The switching arrange 
ment changes electrical power-to the electromagnets 
and the cycle repeats itself to reciprocate the support 
46. 

FIG. 10 shows a simple probe assembly switching ar 
rangement for use in alternating electrical current 
between the electromagnets 164 and 174. The arrange 
ment shown in FIG. 10 uses a latching relay 213 that in 
cludes coils 216 and 217 and a switching arm 214 
pivotally mounted at its midlength 215. The arrange 
ment supplies electrical current from a suitable source 
to the relay 213 at L,. The probe spring 183 is electri 
cally grounded. As the probe spring 183 moves into 
contact with the probe 210, electrical current ?ows 
from L1 to ground through the coil 216, the probe 210 
and the probe spring 183. As the current ?ows through 
the coil 216 the coil becomes energized and solenoid 
forces pull the switching arm 214 to close a switch as 
“A” to energize the electromagnet 164, which is elec 
trically grounded. Current flows from L, to ground 
through the electromagnet 164. As the probe spring 
183 breaks contact with the probe 210 and begins mov 
ing towards the probe 211, a permanent magnet 218 
holds the arm 214 to keep the switch at “A” closed and 
the electromagnet 164 energized. As the probe spring 
183 moves into contact with the probe 211 electrical 
current ?ows from L1 to ground through the coil 217, 
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10 
the probe 211 and the probe spring 183. As current 
flows through the coil 217 the coil becomes energized 
and solenoid forces overcome the force of the magnet 
218 and pull the switching arm 214 to close a switch at 
"B” to flow current from L1 to the electromagnet 174, 
which is electrically grounded. The dashed lines in 
dicate such a condition. As probe spring 183 breaks 
contact with the probe 211 and begins moving back 
towards the probe 210, a permanent magnet 219 holds 
the arm 214 to keep the switch at “B” closed and the 
electromagnet 174 energized. The cycle repeats. 
The distance between the probes 210 and 211 deter 

mines the stroke length imparted to the reciprocating 
support 46. When the motor 184 is not operating the 
probes 210 and 211 remain at a ?xed distance and the 
support 6 reciprocates with a constant stroke. When 
the motor 184 drives the pinion 186, the distance 
between the probes 210 and 211 changes and the sup 
port 46 reciprocates with a varying stroke length. A 
number of commercially available controls and 
switching can be used to cause the stepping motor 184 
to move its output shaft 189 first in one direction and 
then the other to change the direction of rotation of the 
pinion 186 to modify the distance between the probes 
210 and 211 in a selected manner both towards and 
away from each other. For example one can use a com 
mercial reversible variable speed drive, denoted by the 
reference numeral 185, such as a SLO-SYN Adjustable 
Speed Drive, type ST250B-1015, manufactured by the 
Superior Electric Company, together with a repeat 
cycle timer, denoted by the reference numeral 187, 
such as the type manufactured by the Eagle Signal Divi 
sion of the E. W. Bliss Company. The timer 187 actu 
ates the reversing switches of the drive 185. The drive 
185 such as the SLO-SYN Adjustable Speed Drive in 
cludes a pulse generator section that can vary the speed 
of the stepping motor 184. 
The drive and support arrangement moves the 

probes 210 and 211 either towards or away from each 
other, depending upon the direction of rotation. given 
to the drive pinion 186 by the motor 184. Accordingly, 
the stroke length of the moving support 46 changes, i.e. 
either increases or decreases in length, at both ends. 
While one can operate the apparatus to progressively 
decrease or increase the stroke length throughout a 
package build, the apparatus is normally operated by 
reciprocating the support 46 with decreasing and in 
creasing stroke lengths. One can vary the rate of 
change in stroke length by varying the speed at which 
the stepping motor 184 rotates the drive pinion 186. 
One can adjust the frequency output of the pulse 
generator section of the drive 185 to vary the speed of 
the motor 184. 
One can easily modify the probe assembly 140 to 

move only one probe and the rate of change of that 
probe’s location. Moreover, one may vary the probe as 
sembly to move the probes together in the same 
direction, either equal or unequal distances and to 
move the probes at the same or different speeds. 

It is possible to operate the winder 40 and vary the 
distance between the probes only during a portion of 
the time the packages collect. The time during which 
the winder 40 varies the stroke length of the support 46 
can be a relatively short time or a greater portion of the 
time the packages collect. 
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1.1 . 

Referring to FIG. 3, an operator, in operating the ap 
paratus, locates the oscillators 44 and 45 at a desired 
position relative to the collet 42 and closes a switch 220 
of a control box 222 to‘ provide electrical power to the 
winder 40 from a suitable electrical source supplied to 
I.2 and La. When the switch 220 closes, the motor 48 
energizes; however, the clutch 49 does not energize 
until the operator closes a foot operated switch 224, 
whereupon the collet 42 begins to rotate. Next the 
operator wraps the strands 22 and 23 on the collet 42 
outwardly of the sleeves 34 and 35. When the collet 42 
and oscillators 44 and 45 attain proper speeds, the 
operator moves the advancing strands 22 and 23 to en 
gage the oscillators. Collection of the packages 36 and 
37 begins. 
As the packages build, the speed of the collet 42 and 

the traverse shaft .70 progressively reduces by action of 
the programmer through controlled collapse of the ?ux 
density in the clutch 49. Because the speeds of the col 
let 42 and oscillators 44 and 45 reduce together as the 
packages enlarge in diameter, the strands maintain a 
substantially constant linear speed throughout the build 
of the packages. 
As the strands 22 and 23 advance to their respective 

collectors, ‘the oscillators 44 and 45 reciprocate the 
strands 22 and 23 respectively to reciprocate them 
across a zone to distribute the strands on their collec 
tors. Further, the winder 40 reciprocates the zone with 
increasing and decreasing stroke lengths by reciprocat 
ing the support 46. _ 
As the winder 40 reciprocates support 46 with a 

changing stroke length modi?ed at both ends to ter 
minate the strokes at different locations, the traversing 
apparatus more fully disperses the turn around regions 
of the strands 22 and 23 at the ends of their respective 
packages. Such a traversing action lays the strand turns 
that are more transversely oriented on a package onto 
strand turns more longitudinally oriented on the 
package, accordingly precluding end zones comprising 
parallel strand turns in side-by-side touching relation 
ship. Of course, if the winder 40 operates to modify the 
support stroke at one end only, dispersing the strand 
turn around regions occurs only at one package end. 
When the winder 40 completes the packages 36 and 

37, suitable break means stops the collet 42. FIG. 3 il 
lustrates an air operated disc brake arrangement for 
stopping the collet 42 where an air operated cylinder 
moves clamps 230 to engage a disc 232 located on the 
collet drive shaft 53. Upon completion of the packages 
the clamps 230 engage the disc 232 to stop rotation of 
the collet 42, electrical power being concomitantly 
broken to the eddy current clutch 49. 
When the collet 42 stops, the operator removes the 

completed packages 36 and 37 and places new forming 
sleeves or collectors on the collet. 

FIG. 11 illustrates a modified support 236 and oscil 
lator arrangement for use with the winder 40. 
The oscillator arrangement provides fast reciprocat 

ing motion to the strands 22 and 23 similar to the fast 
reciprocating motion provided by the oscillators 44 and 
45. The oscillator arrangement includes strand guides 
240 and 242 and a cylindrical cam 244 rotatably 
mounted on a fixed support shaft 246 in a tubular hous 
ing 248 that is on the support 236. The cylindrical cam 
244 extends parallel to the collet 42 and possesses two 
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separate sets of identical cam grooves 250 and 252. 
The strand guides 240 and 242 engage the grooves 250 
and 252 respectively through cam followers 254 and 
256 on the guides. As the cylindrical cam 244 rotates 
the strand guides 240 and 242 reciprocate along a 
guide slot 258 running lengthwise in the tubular hous 
ing 248. The dashed lines S and S’ indicate the stroke 
made by the reciprocating strand guides 240 and 242. 
This arrangement normally provides longer reciprocat 
ing strokes than the spiral wires 44 and 45. Thus in this 
arrangement one can more easily reciprocate a strand 
across a longer zone. initially engage 

} As shown, each of the strand guides 240 and 242 
have a slot beyond which extends extension portions 
241 and 243 respectively. As the guides 240 and 242 
initially engage a moving strand, the strand moves 
along the side of a guide and into a slot, the extension 
portion precluding movement away from the slot. 
Thus, the guides 240 and 242 as shown are self thread 
mg. g 

The support 236 provides the same adjustment for 
the traversing arrangement as the support 46 provides 
to the oscillators 44 and 45 on the traversing shaft 70 
and includes a rearward unit 260 and a forward unit 
262. Each of the units move about a separate axis 
spaced from the collet 42. 
The rearward unit 260 movably mounts on the hous 

ing 43 of the winder 40 and mounts at its rearward por 
tion on the carrier tube 80 which extends into the unit 
260. 
The forward unit 262 mounts on the forward portion 

of the rearward unit 260 and includes a support tube 
264 and a holder 266. The support tube 264 extends 
from the right hand side of the forward portion of the 
rearward unit 260 as viewed in FIG. 10 and connects 
with the holder 266, which is similar to the end holder 
120 of the support 46. The tubular housing 248 extends 
from the forward portion of the holder 266 in a 
direction parallel to the collet 42 and the carrier tube 

The support 236 includes means for keeping the 
cooperately associated units 260 and 262 in rigid rela 
tionship to maintain the guides 240 and 242 in desired 
position relative to the collet 42. The support 236 uses 
a clamping arrangement that is of the same type 
described with respect to the support 46 and includes 
cap clamps 268 and 270. When one ?xes these cap 
clamps tightly against their associated members, a rigid 
support assembly 136 ensues that holds the guides 240 
and 242 in desired position. 
A drive system within the support 236 rotates the 

cylindrical cam 244 to reciprocate the guides 240 and 
242. Within the support 236 a belt 274 transfers the 
rotational energy of the drive shaft 66 to a shaft 276 ex~ 
tending parallel to the drive shaft 66. The shaft 276 
mounts for rotation in bearings 277 nd 278. A belt 280 
transfers the rotational energy of the shaft 276 to a 
drive whirl 282 that is rotatably mounted on the fixed ' 
shaft 246 by bearings 284. A bearing 284 holds the 
cylindrical cam 244 at the other end for rotation on the 
shaft 246. The drive whirl 282 connects to the cylindri 
cal cam 244. As illustrated, the whirl 282 and cam 244 
are ?xed together by bolts 286. As the drive whirl 282 
rotates, the cylindrical cam 244 rotates with it to swiftly 
reciprocate the strand guides 240 and 242. 

I claim: 
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1. Apparatus for packaging linear material compris- threads as the rod is rotated, means for rotating the 
ing: rod in either direction, the bridge member being 

aframe; moved towards one end of the rod as the rod is 
a rotatably mounted collector on the frame upon rotated in one direction and being moved towards 
which advancing linear material is wound as a 5 the other ends as the rod is rotated in the other 
package; direction, two movably mounted probes, means 

means for rotating the collector; selectively moving at least one of the probes al 
a support movably mounted on the frame; ternately towards and away from the other probe 
an oscillator on the support for rapidly reciprocating as the linear material is Wound on the collector, 

the advancing linear material to distribute the 10 Contact means on the bridge member between and 
linear material on the collector; and in alignment with the probes to contact the probes 

means for reciprocating the support in a direction as the bridge member moves on the rod, electrical 
generally parallel to the axis of rotation of the col- switching means electrically Connected with the 
lector with a stroke length increasing and decreas- Probes, the Switching means causing the means for 
ing between Selected limits, the means for 15 rotating the rod to reverse the rotational move 
reciprocating the support including athreaded rod ment lmpal'ted to the ted upon contact between 
mounted for rotation about its longitudinal axis, a one of the ptetfes atld the eontaet means 
bridge member Connecting the Support and the 2. Apparatus recited in claim 1 where the means for 
threaded rod, the bridge member being ?xed to selectively moving at least one of the probes includes a 
the support and being mounted on the threaded 20 Variable speed elecmcalmmor 
rod for movement lengthwise of the rod by the * * * * * 
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