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.traversing distributor. _ ' 
fly” is a relatively simple operation. In the simplest case, 
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The present invention relates generally to apparatus 
for collectlng strands, and more particularly to apparatus 
for collectmg an advancing ?exible strand in an over 
lapping succession of loops of a substantially constant 
size within a rotating container. 

In the manufacture of various types of conductors for 
the communications industry, it is usually necessary to 
perform a succession of manufacturing operations in 
volving running lengths of strand or ?lamentary material 
of one type or another. During most of the several manu 
facturing operations, a relatively long length of the strand 
produced in one operation is taken up, for example, by 
winding the strand on a take»up reel or by distributing the 
‘strand loosely into a take-up receiver, such as a barrel. 
The take-up member, such as the reel or barrel, is then 
transported to another location and the strand is with 
drawn therefrom as feed or supply to a subsequent strand 
working operation. 

In many applications, the strand or ?lament is of 
a ?exible or elastic nature, such as polyvinyl-chloride 
jacketed cordage used in the manufacture of the spring 
cords of a modern telephone handset. It is hereby pro 
posed to take up strand material, particularly ?exible 
strands such as polyvinyl-chloride jacketed cordage, in 
the form of loosely packed loops in a rotating take~up 
barrel. Preferably, the barrel has a relatively large 
volume so as to hold a long length of the strand emerg 
ing from one operation for ultimate conveyance to a 
subsequent strand-working operation, where the strand 
accumulated .in the barrel may be withdrawn. This form 
of barrel take-up is simpler and more convenient to use 
than a conventional take-up reel, and is preferred in many 
cases where a ?exible strand is involved. 

Reel take-ups generally require a variable-speed, closely 
controlled, relatively high speed drive for the reel, a syn 
chronized, traversing distributor for the strand, and care 
fully controlled and expensive changeover equipment if 
'a high-speed strand is to be shifted from a full reel to 
an empty reel “on the ?y.” 
The barrel take-up herein proposed obviates or simpli 

‘?es most of the problems just mentioned and results in 
an economical and easy-to—operate take-up system. The 
barrel is designed to rotate at a relatively slow speed 
compared to the speed of the strand or the speed which 
would be required for a take-up reel. For example, the 
barrel may rotate at a speed of about 3 rpm. in taking 
up a strand advancing at about 300—500 feet per minute. 
Further, the barrel rotates at a constant speed throughout 
the collection operation. In contrast with this, the pe 
ripheral speed of the winding surface of a take-up reel 
must be substantially equal to the strand speed and 
the rotational speed must be slowed throughout the take 
up operation as the winding surface of the reel builds up 

with ‘the strand. . _ 
Also, the barrel take-up described herein requires no 

In addition, changeover “on the 

an empty barrel is merely being placed on the barrel 
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rotating means displacing a ‘full barrel so that a length 
of the strand extends between the top of the full barrel 
and the bottom of the empty barrel. 
An object, therefore, of the invention is to provide 

new and improved apparatus for collecting strands. 
Another object of the invention is to provide apparatus 

for collecting an advancing ?exible strand in an over 
lapping succession of loops of a substantially constant 
size within a rotating container. 
A more speci?c object of the invention is to provide 

apparatus for taking up a ?exible cordage, such as poly 
vinyl-chloride jacketed cordage, advancing at speeds of 
the order of 300-500 feet per minute, in a rotating take 
up barrel in the form of an overlapping succession of loops 
which build up in a series of layers within the barrel and 
have a substantially constant diameter throughout the 
collection operation, which diameter is substantially equal 
to the radius of the barrel. ’ 
An apparatus, illustrating certain features of the in 

vention, may include means for delivering a ?exible strand 
downward into a rotating container so that the strand 
forms an overlapping succession of loops which build 
up in depth within the container, and means for moving 
the container end, at least, portions of the delivering 
means relatively apart at a rate designed to maintain a 
substantially constant distance between the last point 
of contact of the strand with the delivering means and 
the level of the strand within the container. 

Preferably, a collapsible guide tube is provided for 
directing the advancing strand vertically downward into 
the container, with means provided for collapsing 
the tube during the collection operation at a rate 
designed to maintain a substantially constant distance 
between the lower end of the tube and the level of the 
strand within the container. The collapsible guide tube 
may consist of two guide blocks aligned vertically and 
having a helical spring secured therebetween, coupled 
with means for moving the lower guide block toward the 
upper guide block during the collection operation. 

Other objects and advantages of the invention will ap 
pear from the following detailed description of a speci?c 
embodiment thereof, when read in conjunction with the 
appended drawings, in which: 

Fig. 1 is a front elevation of a strand~collection ap~ 
paratus embodying the invention, with portions broken 
away to reveal structural details, and showing the posi' 
tion of a strand guide near the beginning of a collec 
tion operation; 

Fig. 2 is a top plan view of the apparatus illustrated 
in Fig. 1; 

Fig. 3 is a view of a portion of the apparatus illus— 
trated in Fig. 1, but showing the position of the strand 
guide near the end of the collection operation; 

Fig. 4 is an enlarged vertical section, taken generally 
along the line 4—4 of Fig. 3 in the direction of the arrows 
and illustrating details of a mechanism for moving the 
strand guide, and 

Fig. 5 is a plan view of the strand collected within a 
container according to the invention, being taken gen 
erally along the line 5-—5 of Fig. 3 in the direction of 
the arrows. 

Referring now in detail to the drawings, and in par 
ticular to Figs. 1 and 2., an apparatus is shown for col 
lecting a ?exible strand 10 in an overlapping succession 
of loops 11-—11 (Fig. 5), which build up in depth within 
a rotating container, such as a circular take-up barrel 12 
which rotates about its central axis “A.” Fig. 1 illustrates 
,the barrel 12 near the start of the collection operation, 
while Fig. 3 depicts a portion of the barrel 12 nearly 
?lled with the strand loops 1ll—11 at the end of the 
operation. Preferably, the strand 10 is ?exible in nature, 
such as polyvinyl-chloride jacketed‘ cordage, and is ‘sup 



‘the letter “h.” 

3 . 
plied continuously from a previous strand-working opera 
tion indicated to be off the page to the right of Fig. 1, 
such as a plastics extruder. 
Means are provided, such as a conventional belt-type 

capstan designated generally by the numeral 13, for 
advancing the strand 1% from the previous operation and 
for discharging the strand downward along a vertical 
axis “B” toward the barrel 12. Means are provided, such 
as a collapsible guide tube designated generally by the 
numeral 14, for guiding the advancing strand from the 
capstan 13 into the rotating barrel 12 mounted therebe 
low. The capstan 13 and the guide tube 14, together, 
constitute means for delivering the strand downward into 
the rotating container. 

It has been found that when a ?exible strand 10 is 
delivered downward, preferably vertically downward, into 
engagement with a rotating ?at surface, such as the bot 
tom of the barrel 12, the strand 10 will naturally form 
itself into a succession of generally circular loops 11-11 
as the strand contacts the bottom of the barrel 12. If 
the line of delivery “B” is displaced from the axis of ro 
tation “A” of the barrel 12, then the succession of strand 
loops 11-11 will overlap each other and extend around 
the bottom of the barrel 12. A preferred pattern of dis 
tribution is illustrated in Fig. 5, wherein the strand loops 
11-11 have a diameter approximately equal to the radius 
of the barrel 12. 
As the barrel 12 rotates through a second revolution, 

the strand loops 11-11 then formed are deposited on top 
of the loops 11-11 formed around the bottom of the 
barrel 12 during the ?rst revolution. Thereafter, the 
overlapping loops 11-11 build up in depth within the 
barrel 12 in a series of layers until the barrel 12 is ?lled, 
substantially as indicated in Fig. 3. After the barrel 12 
‘has been ?lled to a desired depth, an empty barrel may 
be substituted therefor and the operation repeated. With 
this arrangement, the strand 10 may be collected in a 
continuous succession of barrels Without interrupting the 
capstan 13 or the previous operation. 
The size or diameter of the strand loops 11-11 is 

primarily a function of three factors: (1) the nature of 
the strand '10, having particular regard to its ?exibility; 
(2) the speed of advancement or delivery thereof into 
the barrel 12; and (3) what is termed the “unsupported 
fall-distance” of the strand 10, by which is meant the 
distance between the last point of contact of the strand 
with the delivering means (the lower end of the guide 
tube 14 in the embodiment shown) and the level of the 
strand within the container. The unsupported-fall-dis 
tance is represented in the drawings, Figs. 1 and 3, by 

The ?rst two factors, the nature and 
speed of the strand 10, are generally dictated by the 
previous process and ‘may be regarded as substantially 
constant for any one system; whereas, the fall-distance 
“h” may be regulated to accommodate the particular 
strand, having regard to the nature and speed thereof, 
to enable collection of the strand 10 in the form of loops 
11-11 of preselected size to enable the most convenient 
distribution in the barrel 12. 

When the unsupported-falldistance "h” is relatively 
large, for instance if there were no guide tube 14 disposed 
between the capstan 13 and the barrel 12, the diameter 
of the loops 11-11 is quite large; whereas, the loop 
diameter becomes progressively smaller as the distance 
“it” decreases. It will be seen that if the strand 10 were 
delivered from a ?xed point such as the capstan 13 into 
the barrel 12, the ?rst layer of the strand loops 11-11 
would have a relatively large diameter, while the diam 
eter would become progressively smaller as the strand 
loops build up ‘in depth within the barrel 12 and the un 
supported-fall-distance becomes gradually smaller and 
smaller. 

It has been observed that collection in the form of 
loops of a variable size is very ine?‘icient with regard to 
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the amount of strand that can be collected in a given 
size of barrel. Further, distribution in uneven layers 
will result causing tangling and uneven pay-01f from the 
barrel when it is subsequently used as a strand supply. 
A very e?icient distribution of the strand loops 11-11 
into the barrel 12 may be accomplished by initially regu 
lating the unsupported-fall-distance “It” so that the strand 
loops 11-11 have a diameter about equal to or slightly 
less than the radius of the barrel 12, as illustrated in 
Fig. 5, and then maintaining the unsupported-fall-distance 
“h” constant during the entire collection process so that 
the size of the strand loops 11-11 is maintained sub 
stantially constant. ' 

In a similar manner, any other desired constant loop 
diameter may be provided by initially setting the distance 
"11” at the value required and then maintaining this value 
constant as the level of the strand builds up within the 
container. The step of maintaining the unsupported-fall 
distance constant may be accomplished, simply, by mov-. 
ing the barrel 12 and the point at which the strand begins 
to fall unsupported (the lower end of the guide tube 14) 
relatively apart at a rate designed to maintain the dis 
tance ‘71” substantially constant. This movement may be 
accomplished either by moving the barrel 12 downward 
or by moving at least the lower end of the guide tube 14 
upward, and may be accomplished either by hand, regu 
lating the distance “it” by inspection, or by various 
mechanisms. - 

Referring now to the preferred apparatus illustrated 
in Figs. 1 to 4, inclusive, for practicing the methods of 
the invention, the capstan 13 includes a positively driven 
‘drum 16 and a taut belt 17 passing around a 90° portion 
of the periphery of the drum 16 and also around portions 
of the periphery of each of three idler sheaves 18, 19 
and 21. The strand 10 is passed in conventional fashion 
between the belt 17 and the drum 16, being gripped 
therebetween for advancement as the drum 16 is rotated. 
The capstan drum 16 is mounted for rotation at the 

front of a supporting frame 22, which in turn is mounted 
cantilever-fashionon a main supporting standard 23. As 
best seen in Fig. 2, the drum 16 is driven by a motor 24, 
which is supported on a platform 26 secured in turn to 
the frame 22. The motor 24 drives a shaft 27 of the 
drum 16 through the intermission of a belt-and-pulley 
transmission, designated generally by the numeral 28. 
The capstan 13 may be the means for advancing the 

strand 10 through the previous operation or, conveniently, 
the previous operation may be equipped with a separate 
advancing means. In this latter instance, the capstan 13 
operates to collect the already advancing strand at the 
same rate it is being delivered and deliver the same down 
ward into the barrel 12. The' capstan motor 24 is prefer 
ably a torque motor synchronizing the speed of the drum 
16 with the previous advancing means. 
The idler sheaves 18, 19 and 21 are mounted for free 

rotation at the front of the supporting frame 22 and 
rotate freely as the belt 17, being advanced by the fric 
tional contact with the drum 16, advances therearound. 
'lhe idler sheaves 18 and 21 are so positioned, as viewed 
in Figs. 1 and 3, that the strand 10 passes in a generally 
horizontal direction from the previous operation to the 
drum 16 and is discharged therefrom vertically down 
ward along the line “B” toward the barrel 12 mounted 
therebelow. 

During the collection operation, the barrel '12 is placed 
on a turntable 29 for rotation therewith, as illustrated 
in Fig. 1. The turntable 29 is preferably located, with 
respect to the position of the capstan drum 16, so that 
the line of descent “B” of the stand 10 is o?set from 
the axis of rotation “A” of the barrel 12 by a distance 
substantially equal to one-half of the radius of the barrel 
12. With this alignment and with the unsupported-fall 
distance “11” set so that the loop diameter is approxi 
mately equal to the radius of the barrel 12, each loop 
11 will lie in an area of the bottom of the barrel 12 



5 
between the center thereof and" the inner vertical‘ wall 
thereof and the overlappingvloops Ill-1'1 will occupy 
an. annular area on the bottom of the barrel‘ 12 having 
zizwidth approximately equal' to the radius of the barrel 

The turntable 29 is rotatably mounted on a suitable 
support33lf and is driven through. a-‘belt-and-pulley trans 
mission, ‘designated generally by the numeral 32, from 
a-_ suitable motor 33. The turntable 29 and the‘support 
31.,are preferably mounted within a pit in the factory 
?oor, ‘so that. the upper surface of’ the turnable 29 is at 
?oor levelinrorder to facilitate the substitution of a full 
barrel-for an empty barrel. A particularly advantageous 
turntable structure is disclosed in my copending appli 
cationtSerial No; 748,745, ?led" on July 15, 1958 and 
entitled “Apparatus for Unloading an Article“ from a 
Turntable.” , 

That application discloses’ a‘ turntable having trimmed 
oifl edges disposed so that portions‘ of the barrel over 
hang the turntable on opposite sides thereof. A plurality 
of short rollers are mounted‘ in two parallel lines, nor 
mally positioned‘ below the level of the turntable. When 
it is desired'to unload a full‘ barrel from the turntable, 
the turntable is stopped‘ in an oriented position wherein 
the overhanging portions of the barrel overlie the rollers, 
whichra're then elevated to lift the barrel off of the turn 
table and tilted to ‘facilitate discharging of the full barrel. 
The spacing between successive loops 11-11 and the 

amount of: the strand 10 collected in each layer are 
functions of the speed of rotation of the barrel as com 
pared to the speed, of advancement of the strand. This 
speed-‘ratio is not critical but, in‘ general, it may be said 
that‘the barrelj rotates rather slowly as compared‘ to the 
speed of advancement of the strand 10. For example, 
in taking up polyvinylchloride jacketed cordage, if the 
strand is advancing at'a speed’ of the order‘of 300-500 
feet per minute, then‘ the barrel may‘ conveniently be 
rotated at about 3 r.p.m.; however, the optimum speed 
ratios for vany given situation are best worked out empir 
ically. The speed ratio may be regulated manually by 
adjusting the speed of the turntable motor 33 or by any 
suitable synchronizing mechanism. 
The collapsible guide tube 14 includes a helical spring 

34, which is secured at its upper end to a stationary 
guide block 35 and at its lower end to a movable guide 
block 36, each of the guide blocks 35 and 36 having a 
central strand-receiving bore 37 formed therethrough. 
The upper, stationary guide block 35 is secured by means 
of an arm 38 to the front of the supporting frame 22 
in a ?xed position near, but below, the capstan drum 16 
so that the central bore 37 is directly in line along the 
delivery axis “B” with the strand 10 leaving the capstan 
drum 16. With this alignment, the upper guide block 
35 directs the strand 10 down through the center of the 
helical spring 34, which in effect constitutes an adjust~ 
able tubular guide for the strand 10. 
The lower, movable guide block 36 is secured by 

means of a rod 39 to the lower end of a vertically mov 
able carriage 41 for vertical reciprocation with respect 
to the upper guide block 35. The length and position 
of the supporting rod 39 are designed so that the central 
bore 37 of the lower guide block 36 is in vertical align 
ment along the delivery axis “B” with the bore 37 of the 
upper guide block 35, as illustrated in Figs. 1, 3 and 4. 
With this aligned construction, the strand 10 passes ver 
tically downward through the entire collapsible guide 
tube 14, including the upper block 35, the spring 34 and 
the lower block 36, even though the lower block 36 is 
moved with the carriage 41 toward or away from the 
upper block 35. 
As best illustrated in Fig. 2, the carriage 41 is received 

in guides 42-42 for vertical sliding movement along 
the back of the supporting frame 22. A rack 43 is 
secured in a vertical position to the right-hand side of 
the carriage v41, as viewed in Fig. 4, and projects out 
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wardly ‘therefrom in order to mesh with a pinion gear 
44.. The pinion gear 44‘is rotated in either a clockwise 
or a-counterclockwise direction, as viewed in Fig. 4, in 
order to raise or lower, respectively, the carriage 41 and‘ 
thus the movable guide block 36 according to the inven 
tion. 
The lower guide block 36 is elevated during the 

entire collection operation at a rate designed to maintain 
the unsupported-fall-distance between the under surface 
of'th'e‘ lower guide block 36 and the level of the strand 
10‘ in the barrel 12 substantially constant at the value 
“h;” This maybe accomplished, simply and effectively, 
by driving‘ the pinion gear 44 from the capstan motor 
24 through‘ intermediate‘ speed-reduction gearing. 
In the‘ specific embodiment shown in the drawings, 

such‘inter'mediate gearing includes: a small bevel gear 
46" keyed to the opposite end of the drum shaft‘ 27; a 
large bevel gear 47 which meshes with the gear 46 and 
is‘ keyed' to one end of a shaft 48; a circular gear 49 
keyedt to the' other end of the shaft ‘48; a movable cir 
cular gear 51, which is keyed to a slidable shaft 52 and 
is positioned during‘ the collection operation so that the 
movable‘ gear 51v meshes with the gear 49, as shown in 
Figs. 2 and‘ 4; a circular gear 53‘ keyed to a shaft 54 
and disposed so that. the gear 53 meshes with the mov 
able gear’ 51 when that gear is also in mesh with the 
gear 49; and‘ the pinion gear 44, which is also keyed to 
the shaft 54 and drives the rack 43 upward as the capstan 
drum 16 rotates in‘ a counterclockwise direction, as 
viewedgin Figs. 1 and 3, to advance the strand 10. The 
shafts 27, 48, 52 and‘ 54' are all journalled in suitable 
bearing brackets 56-—56, which are mounted on and 
extend upwardly from a horizontal supporting plate 57, 
which in turn‘ is- secured to the frame 22. 
When the ‘barrel 12 has been filled and it is desired ‘to 

substitute an empty barrel therefor, the driving connec 
tion between“ the capstan motor 24 and the rack 43 is 
removed by‘ disengaging the movable gear 51 from be 
tweenfthe‘ gears 49 and 53. This may be accomplished, 
simply, by pushing to the right, as viewed in Fig. 2, on 
a‘handl'e 58" of the slidable shaft 52, which then slides‘ in 
the“ associated bearing‘ blocks 56-56 until gear 51 is 
disengaged. When the driving connection is ‘removed, 
a crank 59 on the shaft 54 is rotated manually in order 
to turn the pinion gear 44 in a counterclockwise direc 
tion, as viewed in Fig. 4, to lower the movable block 36 
back to the starting position and establish the initial 
‘distance “h” for the next collection operation. If de 
sired, any suitable stops may be employed to assist in 
resetting the initial distance “h” at the desired value. 
As indicated by comparing Fig. 1 with 3, the helical 

spring 34 is quite extended near the start of the strand 
collection operation and is quite compressed near the 
end of the operation. This construction is convenient 
and efficient, in that the spring 34 in effect forms a 
tubular guide for the strand 10 over the entire distance 
between the ‘upper and lower blocks 35 and 36 regardless 
of the position of the lower guide block 36. 

It will be obvious that this invention is not limited to 
the speci?c details described in connection with the above 
embodiment of the invention, but that various modi?ca 
tions may be made without departing from the spirit and 
scope thereof. 

Although the illustrated construction utilizing the col 
lapsible guide tube 14 is highly preferred, since the 
strand is always guided over substantially the entire dis 
tance between the capstan drum 16 and the point of re 
lease, it will be realized that various other guiding or 
delivering mechanisms might be employed, at least the 
lower end of which would be movable upward during the 
collection operation in order to maintain the distance “h” 
substantially constant. For example, it might be neces 
sary in the case of very ?ne strands to mount the ad 
vancing means, such as nip rollers, within the barrel at 
the start of the operation and then slowly withdraw the 
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nip rollers from the barrel as the collection operation ' 
proceeds. In this instance, no guide member would be 
utilized, and the nip rollers would be mounted on a mov 
able carriage for vertical movement with respect to the 
barrel 12. 

’ What is claimed is: 
1. Apparatus for collecting an advancing ?exible strand 

in a rotating container, which comprises a collapsible 
guide tube through which the strand advances, said tube 
being mounted above the container and substantially ver 
tically in order to guide the advancing strand vertically 
downward into the container so that the strand forms 
an overlapping succession of loops within the container 
which build up in layers of increasing depth as the con 
tainer rotates, and means for collapsing said tube during 
the collection operation at a rate designed for maintaining 
a substantially constant distance between the lower end 
of said tube and the level of the strand within the con 
tainer. 

2. Apparatus for collecting a ?exible strand in a con 
vtainer, which comprises means for advancing the strand 
vertically downward, a ?rst guide block mounted in a 
?xed position near said advancing means and having a 
bore formed therethrough tor receiving the strand as it 
leaves said advancing means, a second guide block having 
a strand-receiving bore formed therethrough and mounted 
in vertical alignment below said ?rst guide block for 
vertical reciprocation with respect thereto, a helical spring 
secured between said guide blocks so that the strand 
advances therethrough, said advancing means and said 
guide blocks being mounted above the container so that 
the strand passes through said spring and said guide 
blocks into contact with the bottom of the container, 
means for rotating the container whereupon the strand 
contacting the bottom of the container forms an overlap 
ping s-uccession of loops around the bottom of the con 
tainer which builds up in layers of increasing depth as 
the container rotates, said second guide block being ini 
tially positioned a predetermined distance “h” above the 
bottom of the container, and means for moving said 
second guide block upward toward sad ?rst block during 
the collection operation at a rate designed for main~ 
taining the distance between said second guide block and 
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the level of the strand in the 
constant at the value “h.” , 

a 3. Apparatus for collecting a ?exible strand in a cir-‘ 
eular barrel, which comprises a capstan designed for. ad-_ 
vancing the strand and mountedv for discharging the 
strand vertically downward, a ?rst guide block mounted 
in a ?xed position near said capstan and having a bore 
formedtherethrough for receiving the strand as it'leaves 
said capstan, a second guide block having a strand-red 
ceiving bore 'formed'therethrough and mounted in ver 
tical alignment below said ?rst guide block for vertical‘ 
reciprocation with respect thereto, a helical spring se 
cured between said guide blocks so that the strand ad 
vances therethrough, said capstan and said guide blocks 
being mounted above the barrel so that the strand passes 
through said spring and said guide blocks into contact 
with the bottom of the container along a line offset from‘ 
the axis of rotation of the barrel by a distance substan 
tially equal to one-half of the radius of the barrel, means 
for rotating the barrel whereupon the strand contacting 
the bottom of the container forms an overlapping suc 
cession of loops around the bottom of the barrel which 
build up in layers of increasing depth as the barrel rotates, 
said second guide block being initially positioned a pre 
determined distance “h” above the bottom of the barrel 
selected so that the strand loops have a diameter ap 
proximately equal to the radius of the ‘barrel, and means 
for moving said second guide block upward toward said 
?rst block during the collection operation at a syn 
chronized rate designed for maintaining the distance 
between said second guide block and the level of the 
strand in the container substantially constant at the value 
“h” so that all of the strand loops collected in the several 
layers have a diameter substantially equal to the radius 
of the barrel. 

container substantially 
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