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Patented June 1, 1954 2,679,924 

UNITED STATES PATENT OFFICE 
2,679,924 

STRAND-ADVANCING APPARATUS 
Paul R. Powell, Baltimore, Md., assignor to West 
ern Electric Company, Incorporated, New York, 
N.Y., a corporation of New York 
Application April 22, 1950, Serial No. 157,554 

(CI. 203-227) 16 Claims. 
1. 

This invention relates to strand-advancing ap 
paratus, and more particularly to tractor-type 
CapStans for advancing strands, cables and the 
like. 
An object of the invention is to provide new 

and improved Strand-advancing apparatus. 
Another object of the invention is to provide 

new and improved tractor-type capstains for ad 
Vancing strands, cables and the like through and 
from machines in which they are being processed. 
A further object of the invention is to provide 

a tractor-type capstan suitable to advance cables 
of different sizes. 
A Strand advancing apparatus illustrating cer 

tain features of the invention, may include a plu 
rality of endless belts having gripping shoes 
mounted on the belts for advancing a strand 
through the apparatus, a plurality of guideways 
for guiding the belts along predetermined paths 
S0 that portions thereof face toward a common 
axis, a System of pivotally mounted members for 
movably Supporting the guideways so that por 
tions of the belts are parallel to the axis, and 
means for Selectively moving the members to ad 
just the space between the belts to suit the size 
of the strand to be advanced by the belts. 
Other objects and advantages of the invention 

will appear from the following detailed descrip 
tion of an apparatus forming a specific embodi 
ment thereof, when read in conjunction with the 
appended drawings, in which: 

Fig. 1 is a front elevation of a tractor-type 
Capstan embodying certain features of the in 
vention having portions thereof broken away; 

Fig. 2 is a horizontal Section taken along line 
2-2 of Fig. 1; 

Fig. 3 is a rear elevation of the apparatus shown 
in Fig. 1 having portions thereof broken away; 

Fig. 4 is an enlarged, fragmentary, vertical 
Section taken along line 4-4 of Fig. 1; 

Fig. 5 is an enlarged, perspective view of one 
of the gripping shoes attached to the endless belts 
Shown in Fig. 4. 

Fig. 6 is a plan view of a portion of the ap 
paratus shown in Fig. 1, and 

Fig. 7 is a fragmentary front elevation of the 
(apparatuS shown in Fig. 6. 

Referring now in detail to the drawings and 
more particularly to Fig. 1, there is shown there 
in a tractor-type capstan including a pair of end 
leSS chain belts and it arranged to travel in 
the Sane plane in juxtaposed positions so spaced 
that the adjacent portions of the belts may en 
gage a cable core 3 positioned therebetween. 
The cable core includes a plurality of conduc 

O 

y 
2) 

30 

3 5 

40 

45 

50 

55 

2 
tOrS having several layers of impregnated paper 
Spirally wound therearound, and is advanced by 
the capstan (Fig. 1) from a reel or a cable-form 
ing mechanism (not shown). 
The chain belts ) and (Figs. 4 and 5) are 

identical in construction and operation, and in 
clude roller chains 5 and 6 bound together at 
each link thereof by transverse crossbars - i. 
The transverse bars - are provided with 
channel-shaped ends. 8-8 for detachably 
clamping flexible gripping shoes 29-29 to the 
belts for exerting a frictional gripping action on 
the core f3. The gripping shoes preferably should 
be made of a flexible and elastic material which 
is Substantially non-connpressible, such as rub 
ber, compounds containing natural rubber, or 
rubber-like compounds such as polymerized chlo 
Iroprene (neoprene). A slot 23 is provided in 
each end of the shoes into which fit ribs 25-25 
provided in the corresponding ends of the bars 
7-7. The ribs 25-25 of the crossbars 7 - 7 

key the gripping shoes 28-29 to these bars and 
Secure them to the chains 5 and 6: The gripping 
shoes 2-2 are inserted in the bars - by 
bending the shoes so that the ends thereof fit 
between the edges of the channels 8-8 and 
then releasing the shoes so that they snap into 
their normal shape as shown in Fig. 4. Each of 
the gripping shoes is provided with a recess 27 
On the underside thereof and with concave 
grooves 28-28 on the opposite side thereof, the 
radius of which is slightly greater than the radius 
of the maximum size of cable core to be engaged 
by beltS G and E. This arrangement of the 
groove 28 and the recess 27 in the shoes produces 
opposed leg portions 28-2S having arcuate 
gripping Surfaces and connected together with 
a thin, bendable section 29 (Figs. 4 and 5). 
The endless chain 5 (Figs. 2 and 4) of the 

belt to travels around sprockets 3 and 3f, and 
the chain f6 travels around sprockets 32 and 33. 
The Sprockets 38 and .32 are secured on a bush 
ing 34 So that their teeth are aligned transversely 
With each other, and spaced apart a distance 
equal to the spacing of the chains 5 and 6 on 
the crossbars - . The assembly of the 
SprocketS 3 and 32 and the bushing. 34 is 
mounted rotatably on a post 35 secured near the 
left-hand end of an I-shaped support 36. The 
SprocketS 3A and 33 are assembled in a similar 
manner. On a bushing 3 rotatably mounted on 
a post 38 secured near the right-hand end of the 
Support 36 so as to be coextensive with the post 
35. The support 36. (Fig. 4) is of such width that 
the elongated legs of the endless belt ride on 
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backing plates 4G and if of the support. The 
plate 48 of the Support 36 is positioned adjacent 
to the cable core 3 and serves to hold the 
gripping shoes 2-2 of the belt it in positive 
engagement. With the Surface of the cable core 3. 
The chain 6 (Figs. 1 and 2) of the belt 

travels around Sprockets 44 and 45 mounted on 
bushings S and , respectively, which in turn, 
are mounted rotatably on posts 59 and 5, re 
Spectively. The posts 50 and 5 are mounted co 
extensively on an I-shaped Support, 52, which is 
identical with the support 36. The posts 50 and 
5 are positioned apart on the support 52 a dis 
tance equal to the distance between the posts 35 
and 38. The chain 5 of the belt travels 
around Sprockets like the sprockets A4 and 45 
Which are Secured to the bushings. A6 and is in 
the same nanner as that in which the sprockets 
38 and 3 are Secured to the bushings 34 and 37, 
respectively. 
The Support 52 is designed so that the chains 
5 and 6 of the belt ride on backing plates 
53 and 54 (Fig. 1) of the support. The plate 53 
of the Support 52 is positioned adjacent to the 
cable core 3 and serves to hold the gripping 
shoes 20-28 of the belt it in positive engage 
ment with the cable core 3. The backing plates 
4) and 53 of the Supports 36 and 52, respectively, 
have their end portions 55-55 and 56-56, re 
Spectively, arranged to slope away from the cable 
core 3 to cause the shoes to engage the cable 
COre at the entrance end of the capstan and to 
leave the cable core at the opposite end of the 
capStara without effecting any rotation of the 
Shoes While their grooves 28-28 grip the cable 
Core. This feature of the supports 36 and 52 
prevents the gripping shoes from moving along 
the core 3 after they engage the core thereby 
preventing the gripping shoes from tearing the 
paper Covering of the core. 
The Support 36 (Figs. 1, 2 and 3) is mounted 

pivotally on posts 5-57 secured in the upper 
right-hand corner portions of a pair of segmental 
gears 58-58, as viewed in Fig. 3. The gears 
58-58 are mounted pivotally on posts 6-68 
rigidly Secured in predetermined spaced relation 
ship to a plate 6i secured to a frame 64 designed 
to Support the belts 0 and and other moving 
parts of the capstan. The posts 66-60 are 
mounted on the plate 6 in a plane which is 
parallel to the central axis of the belt le. A link 
65 holds the gears 58-58 parallel, whereby the 
gears 58-58 position the support, 36 so that the 
backing plate 4t of the support is always hori 
ZOntal, as viewed in Fig. 1. Consequently, the 
backing plate holds the portion of the belt to 
thereon horizontal, irrespective of the positions 
of the gears 58-58. 
The Support 52, which carries the belt , is 

mounted in a similar manner on posts 68-6s 
Secured in the right-hand corner portions of seg 
mental gears 70-79 (Fig. 3) mounted pivotally 
on postS 7 i-1 connected rigidly to the plate 
6. The posts 7-7 are mounted in a plane 
Which is parallel to the central axis of the belt . 
The free ends of the gears 58-58 and to-go are 
provided with conventional gear teeth which 
intermesh in Such a manner that the gears 70-79 
are maintained parallel. By locking the gears 
58-58 and 70-7G together in this maniaer, the 
Support 52 is So held that the backing plate 54 
thereof is parallel to the backing plate 4f of the 
upper Support 36. Consequently, the portions of 
the belts 0 and riding on the backing plates 
4 and 54 maintain the cable core i3 parallel 
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4. 
thereto. This arrangement of the supports 36 
and 52 on the gears 58-58 and 70-G main 
tains the juxtaposed portions of the belts it 
and in strict parallelism. The weight of the 
belt tends to turn the gears 58-58 about the 
postS 69-6 in a clockwise direction as viewed 
in Fig. 3 and the weight of the belt tends to 
turn itS respective gears - about the posts 
- in a clockwise direction. As a result, the 

free ends of the gearS 58-58 and - 8 tend 
to move in opposite directions, but Since the 
Weights of the belts are Substantially equal, the 
force exerted on the gears is neutralized and 
the belts will remain in any set position of the 
gears 58-58 and 70- 0. 
To adjust the transverse spacing between the 

belts to and to suit various sizes of cable cores 
or cable to be advanced by the belts, a crank 73 
(Fig. 3) is Secured to the gear 53 at the right of 
the post 69, as viewed in Fig. 3, so that it pivots 
about the post 59. A nut it (Fig. 2) is secured 
to the end of the crank and the adjacent side of 
the gear 58 So that it is free to SWivel about the 
end of the crank 3. The nut 8 is designed to 
receive the threaded end of a shaft S mounted 
rotatably in a thrust bearing 6 secured on the 
frame 68 and a handwheel 78 is secured to the 
Shaft. The handwheel may be actuated selec 
tively to pivot the crank 3 to move the juxta 
posed portions of the belts closer together or far 
their apart, movement of the gear 53 imparting a 
COrresponding movement to the other gear 58 and 
equal and opposite movement to the gears -i ). 
A Sprocket 89 (Fig. 1), keyed to the bushing 34 

between the Sprockets 36 and 32 is driven by a 
drive Sprocket 8 through a chain 82. The 
drive Sprocket 8 is keyed to a shaft 83 suitably 
journalled in the plate 6. A spring-biased rocker 
arm 88 pivotally mounted on the shaft 83 
urges an idler Sprocket 8, secured on one end 
thereof, into engagement with the chain 82, to 
keep slack out of the chain. A sprocket 99, keyed 
to the bushing 46, between the sprockets driv 
ing the chains 5 and 6 of the beit is, is driven 
by a Sprocket 9 through a chain 92. The sprocket 
9 is keyed to a shaft 95 suitably journalled 
in the plate 6 and transversely aligned with the 
Shaft 83. A Spring-biased rocker arm 96 pivot 
ally inounted on the shaft 95 urges an idler 
Sprocket 9 mounted on one end thereof into 
engagement With the chain 92 to take slack out 
of the chain. The free ends of the rocker arms 
86 and 95 are connected to a tension spring 90. 
A Sprocket 03 (Figs. 2 and 3) keyed to the 

end of the shaft 83 and a sprocket & identical 
thereWith keyed to the shaft 95 are driven in 
Opposite directions by a sprocket 83 through a 
chain f6 which passes around the sprockets in 
the manner shown in Fig. 3. The sprocket 05 
is keyed to the output shaft of a gear reducer of 
directly coupled to a motor iO3. The motor 98 
is arranged to drive the sprocket 85 in a counter 
clockwise direction, as viewed in Fig. 3, to drive 
the belts ( and to advance the cable core 3 
from right to left, as viewed in Fig. 1. An idler 
Sprocket to mounted on the end of a pivotally 
mounted arm , biased in a clockwise direction, 
as viewed in Fig. 3, by a tension spring 2, keeps 
the chain (6 taut. This arrangement of the 
idler Sprocket O permits the belts to and 
to be noved toward or away from each other 
Without having to change the length of the chain 

6. 
Guide plates 3-f 3 (Figs. 3 and 4) secured 

to the edges of the backing plates of the supports 
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36 and 52 keep; the endless belts; (33rd: ; On: 
the backing plates. 4 and 53 of the supports 36: 
and 52, respectively. ... Guide channels 3 4-S-4. 
Secured on the edges of the backing plates i and 
54 includelongitudinal shoulders f--- i.5 which 
engage the crossbars f-f of the belts and keep 
the chains 5 and 6 thereof in engagement with 
the bracket plates 49 and 54. The I-shaped. Sup 
ports, 36 and 52 with their associated guide plates 
3-- 3 and guide channels 4-4 together: 

constitute guideways for the endless belts. 19 and 
. 
A. Sprocket if S (Figs. 2 and 3). keyed for rota 

tion with the shaft 83 drives a sprocket T by 
means of a chain 8. The Sprocket. . . is cons. 
nected to the driving side of a...friction clutch 

10 

5 

6. 
So;that they clear the cable core;as it passes from 
the belts. At the entrance:end of the frame 64, 
there...isprovided guide rollers 43-43 mounted 
on a threaded shaft:45 provided:With a hand 
Wheel 46;for movings the rollers together and 
apart. These rollers Serve to center, the cable 
core f3 between the belts; and prevent excessive 
lateral movement of the cable as it enters the 
CapStani, Aguide bushing : 503 (Fig. 1) secured 
in the exit, end of the frame 64 guides the cable. 
core i3 as it leaves the belts. 

Operation 
The guides rollers 43-43 are moved apart to 

Suit the sizes of the: cable; core-to-be advanced by 
the capstan: The wire; rope: 335is threaded be 

9 (Fig. 6), which has its driven portion keyed 
to a shaft : 29 Suitably journalled on the upper 
right-hand portion of the frame 64, as viewed in 
Fig. 3. The clutch 9 is operable by a fork lever 20 
i2 pivotally mounted on the frame 64. The free. 
end of the fork lever 2 is connected to a rod 
23 slidably mounted on the frame and with its 

free end positioned near the front of the capstan 
So that the clutch 9 may be actuated from the 
front Side of the capstan. A sprocket 24 keyed 
to the shaft 20 (Figs. 2 and 3) is connected by 
a chain 25 to a sprocket 26 keyed to a shaft 
27 Suitably journalled in the frame. 64. 
The shafts 26 and 27 extend beyond the 

frame 6. So that their free ends extend slightly 
beyond the front side of the frame. A wire rope 
capstan 30 (Figs. 6 and 7) is keyed to the end 
of the shaft 2 and a wire rope takeup drum 
i3 is keyed to the front end of the shaft 27. 
The capstan 30 and the takeup drum 3 are 
used when it is necessary to start a cable core 
between the endless belts and . It is neces 
Sary to position the cable score 3 between the 
belts and so that the entire length of ther 
juxtaposed portions of the belts can grip the cable 
core in order to prevent possible injury to the 
gripping shoes and the core. 
To start the cable core 3 through the appara 

tlis, a suitable length of wire rope 33 is with 
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drawn from the takeup drum 3 and the end 
thereof is connected to a hook 34 secured to . 
the leading end of the cable core 3. The Wire. 
rope 33 extends from the hook 34 past a guide 
roller 35 mounted on a spring-biased arm 3S 
pivotally mounted on a bracket 3. The rope 33 
extends outwardly from the roller 35 some dis 
tance to a sheave 38 (Fig. 7) mounted on a co 
in 39 rigidly Secured to the fioor, 
A33 passes around the sheave 38, reversing its 

30: 

The rope 
5 5 

direction, and passes around a guide roler & 
positioned on the frame 64 to the capstain 39. 
it passes around the capstan 30 several times, 
and passes downwardly to the takeup drum 3. 
When the rope is threaded through the apparatus 
in this manner, the clutch 9 is actuated man. 
tally by the rod 23. Actuation of the clutch 
causes the sprocket to drive the shaft 2 
and the capstan : 30 secured on the end of the 
shaft, 2. The Shaft, 2 also drives the shaft, 

GOs 

i27 through the sprockets 24 and 26; and the 
chain 25, thereby rotating the takeup drum 3. 
When the capstan 30 and the takeup drum 3 
are diriven in this manner, the Wire rope 33 is 
d'a, Wn to the left and threads the cable core 3: 

When the . between the endless belts and . 
leading end of the cable core 3 emerges from ther 
frame 64, it actuates a latch 4 to release the 
roller 35 and the arm 35, which then are moved 
to their broken-line positions as viewed in Fig. 6 75 

tween the belts; 9; and f and "is connected to 
the hook-34 provided on the leading; end of the 
cable core; i3 and "the notor-08 is energized to 
drive the belts C and 'i . The handwheel 78sis 
turned in a direction which will pivot the gears: 
58-58 about the posts; 62-60 in a counterclock 
wise direction as viewed in Fig. 3. This move 
ment of the geais 58-58 imparts: a correspond 
ing, movement to the gears 9-7 a.o.out their 
respective: posts: - in a clockwise direction, 
When the gears, 58-58 and 9-i- mgve in this 
maiarner; the belts it and move away from each 
other: The handwheel is; turned until the space. 
between the juxtaposed portions of the belts is 
greater than the -diameter of the cable core: 3. 
After the belts. Oand, are: adjusted in this 

manner; the clutch: 9;is actuated to cause the 
capstan 30 to pull the wire rope .33 to the left, 
as viewed in Fig. 6; and thereby thread the end of 
the cable.core between the juxtaposed portions of 
the belts; and f f. 
When the leading:end of the core emerges from 

the bushing. 50, it turns the latch 4 to allow 
the Springsbiased guide: roller: 35 to move out of 
the path of travel of the: core: When the core 
reaches this point the clutch lever. 2 is actu 
ated manually: to , disconnect the Sprocket 
from the shaft 29, whereupon the capstan. 30 
and the takeup drum 3 are:rendered inopera 
tive. The-wire, rope. 33 is removed from the 
hook. 34, and is coiled up; on the takeup drum 
3 by again actuating the clutch until the end, 

of: the wire rope: 33: reaches the capstan. 30. 
The motors 08 is deemergized to stop the belts, 

and the handwheel 783 is actuated to nove the 
belts: 9: and toward each other until the thin 
cerate sportion's 29 of the gripping shoes: 20-29 
riding on",the backing, plates: 4:and 53 exerts a, 
preSSure: 'On the: cable. Cere Sufficient to bend the 
gripping. Shoes and cause, the edge portions of 
their concave surfaces 28-3-28 to pivot inwardly 
So that the entire concave Surface of each grip 
ping. Shoe engages the cable core. Since the 

, centerr portion 29.3 of the shoes. 28-29; is not 
backed up by the transverse bars because of the 
recesses 2-27, the leg portions 26-26 of the 
gripping shoes exerta maximum gripping force 
on the core f3 at four diametrically opposed arcs 
of contact about the periphery of the core as in 
dicated by the arcs designated A, B, C, and Din 
Fig. 4. Thus, the gripping shoes apply equal 
pressure to the core, at opposite points around its 
periphery, thereby preventing the belts and 
ff from crushing or damaging the core 3. 
This construction of each gripping shoe 

produces, in effect, a pair of opposed jaws pivot 
able centrally thereof and having arcuate, grip 
ping Surfaces, and a lever connecting the jaws to 

: gether adjacent to their pivot-point. When the 
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belts O and are adjusted as described, the core 
pushes the lever inwardly and thereby pivots the 
ja:WS toward each other so that the arcuate grip 
ping Surfaces engage the core. 
After the belts 0 and f have been adjusted 

in this manner, the motor 08 again is energized 
to drive the belts through the Sprockets 93 and 
f84 and the chain f6, as seen in Fig. 3. When 
the belts are driven in this manner they advance 
the cable core 3 through the capstan from right 
to left as seen in Fig. 1. The inclined end por 
tions 55 and 56 of the Supports 36 and 52, respec 
tively, cause the gripping shoes 2-2 on the 
belts O and to travel in gradually sloping 
paths as they approach and as they recede from 
the core 3, thereby preventing relative longi 
tudinal movement between adjacent shoes on 
the belts in gripping and releasing the cable core. 
The gripping shoes 20-20 are designed so that, 

the radius of the grooves 28-28 is slightly great 
er than the radius of the largest cable core to 
be advanced by the endless belts 9 and . When 
the largest cable cores are advanced by the belts, 
Only a minimum deformation of the gripping 
Shoes is required to cause the belts to grip the 
cable core With Sufficient force to advance it from 
left to right, as viewed in Fig. 3. When cable 
cores having a diameter slightly less than that 
of the largest size core are to be advanced by the 
belts, the belts are moved toward each other so 
that the gripping Shoes are defolined to a greater 
degree and cause the entire curved Stiface there 
of to contact the core. When it is desirable to 
advance a cable core having a diameter beyond 
the range that the gripping shoes can be de 
formed to grip the cable core, the gripping Shoes 
25-20 are replaced by other gripping shoes pro 
vided with a concave gripping Surface having a 
radius designed to suit the range of core sizes in 
which that core falls. The gripping shoes 20-2 
may be readily removed from their respective 
crossbars - When necessary without having 
to remove the endless belts 0 and from the 
respective sprockets. 
The supports 36 and 52 are mounted pivotally 

on the segmental gears 58-59 and 0-0, which 
are tied together by the connecting link 65 so 
that their respective weights are balanced against 
each other, whereby the belts remain in any set 
position. When the belts to and are adjusted 
to advance the cable core, the pressure of the 
gripping shoes 20-20 caused by the belt tends 
to turn the gears 58-58 about the posts 60-60 
in a counter-clockwise direction as Viewed in Fig. 
3. At the same time the pressure of the grip 
ping shoes of the belt tends to move the belt 

away from the cable core and thereby turn 
the gears 79- about their respective posts 
- in a clockwise direction. Since the gear's 

58-58 and 70-70 are intermeshed, the tendency 
of each belt to move away from the cable core is 
counteracted by an equal opposite force exist 
ing in the other belt which tends to hold it 
against the cable core. Therefore, When the 
belts are properly adjusted, the traction that the 
gripping members exert on the cable core does not 
cause the belts to separate and relax their grip 
on the cable. This arrangement of the Supports 
3S and 52 and the gears 58-58 and 9-9 pro 
vides a very efficient and simple mechanism for 
adjusting the space between the belts to suit the 
size of the cable core to be advanced thereby, and 
maintains an accurate adjustment of the belts 
throughout long periods of operation. 

It is to be understood that the capstan also 
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8 
may be used in conjunction with cable-making 
apparatus for drawing a finished cable, such as 
a lead-sheathed cable, from various cable-form 
ing mechanisms and delivering it to a takeup reel. 
It will be obvious, of course, that tractor-type 
capstans embodying features of this invention are 
capable of numerous other uses. 
While the above-described capstan is particul 

larly well adapted for advancing cable cores 
through or from apparatus in which the cable is 
being processed, it may be readily adapted for ad 
vancing various types of elongated articles, such 
as Wire rope, stranded cables, lead-sheathed 
cables, and the like without departing from the 
Spirit and Scope of the invention. 

It is to be understood that the endless belts 
- ) also may be provided with gripping men 

bers designed to act as dies for forming cables 
and tubular articles into desired shapes. The 
apparatus is readily adaptable for these and other 
operations relating to elongated articles by the 
mechanism provided for adjusting the spacing 
between the belts to Suit the size of the article 
positioned between mutually-facing portions of 
the belts. 
What is claimed is: 
1. A strand-advancing apparatus, which coin 

prises a plurality of endless belts, a plurality of 
guideWays for guiding the belts along predeter 
rained paths, a plurality of gripping Shoes secured 
On the endless belts for engaging a strand to be 
advanced through the apparatus, a system of 
interconnected pivotally mounted members for 
Supporting the guideways so that portions of the 
belts travelling thereon face toward a CCInnon 
axis and alre parallel to said axis, said member's 
being so designed that movement of any one of 
them imparts equal and opposite movement to 
the guideways with respect to said axis, and 
means for Selectively moving the members to 
adjust the Space between the belts to suit the 
size of the strand to be advanced by the belts. 

2. A strand-advancing apparatus, which corn 
prises a plurality of endless belts, a plurality of 
guideways for guiding the belts along pi's deter 
rained paths, one for each belt, a plurality of 
pairs of spaced pivotally mounted levers for mov 
ably supporting the guideways, one pair of levers 
for each guideway, said guideways being arranged 
on the levers so that a portion of their respective 
belt faces toward a common longitudinal axis, 
3. link Connecting the pivotally mounted levers 
Of One of the belts together So that a portion of 
the belt Supported thereby is parallel to said 
COinon axis, means for connecting free ends 
of all the levers together in such a position that 
portions of the belts supported by the other pairs 
of levers are parallel to the longitudinal axis, a 
plurality of gripping shoes secured on the end 
less belts for engaging a strand to be advanced 
along the common axis, said pivotally mounted 
levers being so connected that movement of any 
one of the levers imparts equal movement toward 
or away from the common axis, and means for 
Selectively moving one of the levers to adjust 
the space between the belts and the common 
axis to Suit the size of a cable to be advanced by 
the belts. 

3. A strand-advancing apparatus, which com 
prises a pair of elongated members having op 
posed guideways, SprocketS mounted on opposite 
ends of each of the guideways, a pair of endless 
chain belts arranged to travel on the guideways 
and around the associated sprockets thereof, one 
belt for each guideway, a pair of pivotally 
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mounted levers for movably supporting one of 
the guideways, a second pair of pivotally mounted 
levers for movably 'supporting the other guideway 
in Such a position that the belts travel in the 
Same plane and are disposed in Spaced relation 
ship, said levers being connected to maintain the 
opposed portions of the belts parallel and so that 
movement of any one of the levers imparts equal 
and opposite transverse movement to the guide 
ways, a plurality of gripping shoes Secured on 
the belts for engaging a strand to be advanced by 
the opposed portions of the belts, and means for 
Selectively moving the levers to adjust the space 
between the opposed portions of the belts to suit 
the size of the strand to be advanced by the belts. 

4. A capstan for advancing cables longitudi 
inally of their length, which comprises a pair of 
endless belts, a plurality of cable gripping mena 
bers secured to the moving belts for engaging 
a cable longitudinally positioned between the 
belts, a pair of T-shaped supports one for each 
belt, a pair of pivotally mounted levers for Sup 
porting one of the supports, a Second pair of 
pivotally mounted levers for supporting the other 
support, a connecting link for maintaining the 
first-mentioned pair of levers in such a position 
that one portion of the belt Supported thereby 
is maintained parallel to the longitudinal axis of 
a cable positioned between the mutually facing 
portions of the belts, means for connecting the 
free ends of the second pair of levers to the free 
ends of the first-mentioned levers so that the 
second pair of levers maintain a portion of the 
belt carried thereby parallel to the longitudinal 
axis of the cable, Said levers being SO linked to 
gether that movement, of any one of its levers 
about its pivot point imparts equal and opposite 
transverse movement to the Supports carrying 
the belts, and ineans for moving one of the piv 
otally mounted levers in either direction to ad 
just the space between the mutually-facing 
parallel portions of the belts to suit the size of 
the cable to be advanced thereby. 

5. A capstan for advancing cables longitudi 
nally of their length, which comprises a pair of 
endless belts, a plurality of resilient gripping 
shoes secured on the endless belts for engaging 
a cable to be advanced thereby, a pair of movable 
Supports one for each belt, a system of levers 
Connecting the Supports together so that the 
endless belts travel in the same plane with their 
juxtaposed portions parallel to the longitudinal 
axis of the cable to be advanced by the belts, said 
System of levers being designed So that movement 
of any one of the levers imparts equal and op 
posite transverse movement to the supports, and 
means for selectively positioning the system of 
levers to adjust the Space between the juxtaposed 
portions of the belts to suit the size of a cable to 
be advanced thereby. 

6. A capstan for advancing cables, which coin 
prises a pair of endless belts arranged to travel 
in the same plane and disposed in spaced rela 
tionship, a plurality of resilient gripping shoes 
Secured on the endless belts for engaging a cable 
positioned longitudinally between the mutually 
facing portions of the belts, a pair of Spaced piv 
otally mounted levers for movably supporting 
One of the belts, a second pair of spaced pivotally 
mounted levers for movably supporting the other 
belt, a connecting link for holding the first-men 
tioned pair of levers in such a position that a por 
tion of the belt supported thereby is parallel to 
the longitudinal axis of the cable to be advanced 
by the belts, said levers having gear teeth formed 
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10 
on their free ends which intermesh with each 
other and hold the second pair of levers in Such 
a position that a portion of the belt supported 
thereby is parallel to the longitudinal axis of the 
cable engaged by the belts, said pivotally mounted 
levers being arranged so that movement of any 
one of the levers imparts equal and opposite 
transverse movement to the belts, and means for selectively positioning the levers so as to adjust 
the space between the mutually-facing parallel 
portions of the belts to suit the size of the cable 
being advanced by the belts. 

7. A capstan for advancing cables, which com 
prises a pair of endiess belts arranged to travel 
in the same plane and disposed in spaced rela 
tionship, a plurality of gripping members se 
cured on the endless belts for engaging a cable 
longitudinally positioned between the mutually 
facing portions of the belts, a pair of pivotally 
mounted levers for movably supporting one of 
the belts, a second pair of spaced pivotally mount 
ed levers for movably supporting the other belt, 
a connecting link for holding the first-mentioned 
levers in such a position that one portion of the 
belt supported thereby is parallel to the longi 
tudinal axis of the cable to be advanced by the 
belts, said levers having gear teeth formed on 
their adjacent ends which intermesh with each 
other so as to hold the Second pair of levers in 
such a position that a portion of the belt sup 
ported thereby is parallel to the longitudinal axis 
of the cable engaged by the belt, said pivotally 
mounted levers being arranged so that the weight 
of the belts tends to turn their respective levers 
in opposite directions whereby movement of any 
one of the levers imparts equal and opposite 
transverse movement to the belts, a crank con 
nected to one of the levers, and means for selec 
tively actuating the crank so as to turn the lever 
about its pivot point and thereby adjust the 
spacing between the mutually-facing parallel 
portions of the belt to suit the size of the cable 
being advanced thereby. 

8. A strand-advancing apparatus, which com 
prises a pair of endless belts having strand-en 
gaging surfaces thereon, a pair of guideways for 
guiding the belts along predetermined paths, a 
group of segmental gears mounted on fixed piv 
otal axes, pivotal mounting meanspositioned off 
center on the gears connecting one of the belt 
guideways to the gears to support the guideway 
thereby, a second group of segmental gears 
mounted on fixed pivotal axes and intermeshed 
With the gears of the first-mentioned group of 
gears, pivotal mounting means connecting the 
other guideway to the gears of the second-men 
tioned group to support that guideway thereby, 
means linking together the gears supporting one 
of the guideways to orient all the gears in po 
sitions such that portions of the belts carried 
by the guideways face a common axis and are 
parallel to said axis, said pivotal mounting means 
being so connected to the gears that movement 
of any one of the gears imparts equal and oppo 
site movements of the belts with respect to said 
common axis, and means for turning one of the gears" about its pivot point to adjust the space 
between the belts to suit the size of the strand 
to be advanced by the apparatus. 

9. A Strand-gripper, which comprises a pair 
of legs having generally opposed gripping sur 
faces formed on the free end portions thereof, and 
a flexible Web connecting the legs together at 
points thereon between the gripping surfaces and 
the opposite ends of the legs for pivoting the legs 
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to bring the gripping surfaces into engagement 
with a strand when the strand is pressed against 
the Web. 

10. A gripping shoe for strand-advancing ap 
paratus, which comprises a flexible, but Substan 
tially non-compressible rubber block having thick 
opposed end portions provided with arcuate 
strand gripping surfaces, and a substantially thin 
web connecting the end portions for causing the 
end portions to turn inwardly and grip a Strand 
when the strand is pressed against the Web. 

11. A gripping shoe for strand-advancing ap 
paratus, which comprises a block of flexible, but 
substantially non-compressible material having 
a concave strand-gripping Surface of a radius 
greater than that of the maximum size stE’and to 
be engaged by the shoe and a receSS centrally po 
sitioned in the side thereof opposite the concave 
surface, said concave surface and receSS form 
ing a thin Wall between the opposed Outer por 
tions of the shoe which bends When the shoe is 
engaged by a strand and pulls the outer por 
tions of the concave surface inwardly into grip 
ping engagement with the Strand. 

12. A strand-advancing apparatus, which Com 
prises an endless belt movable along a predeter 
mined path, a plurality of holders secured trans 
versely on the belt, and a plurality of flexible 
Strand-gripping shoes insertable in the holders 
for engaging a stand to be advanced by the ap 
paratus, each of Said gripping shoes having a 
Concave Strand-engaging Surface of a radius 
greater than that of the maximum size strand to 
be engaged thereby and the central portion there 
of being a flexible web yieldable toward the belt 
to cause the outer portions of the concave sur 
face to tightly grip strands of different diame 
terS. 

13. A strand-advancing apparatus, which con 
prises an endless belt, a plurality of Sockets se 
cured transversely to the belt, and a plurality of 
resilient gripping shoes insertable in said sockets 
for engaging a Strand to be advanced by the ap 
paratus, Said Sockets having means thereon for 
keying the gripping shoes to the belt, each of 
Said gripping shoes having a concave groove 
Whose radius is greater than that of the maxi 
mum size Strand to be advanced by the belt and a 
receSS centrally positioned in the side thereof op 
posite to the groove, said recess permitting the 
gripping shoe to be bent toward the belt and cause 
the outer portions of the concave surface to grip 
tightly Strands of any diameter between and in 
cluding predetermined maximum and minimum 
values. 

14. A strand-advancing apparatus, which com 
prises an endless belt having a portion thereof 
travelling parallel to a strand to be advanced 
by the apparatus, a holder secured on the belt 
and having channel-shaped ends provided with 
inWardly extending ribs and a flexible but sub 
stantially non-compressible rubber gripping shoe 
positioned in the holder and having slots in the 
sides thereof for receiving the ribs of the holder, 
said gripping shoe having a Concave groove in 
its Strand gripping surface whose radius is greater 
than that of the maximum size Strand to be ad 
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12 
vanced by the apparatus and a recess centrally 
positioned in the opposite side thereof, Said recess 
being provided in the gripping shoe so that it may 
be flexed sufficiently to be inserted into the chan 
nel-shaped ends of the holder and the shoe can 
be bent toward the belt, whereby opposed portions 
of the concave groove tightly grip strands of any 
diameter between and including predetermined 
maximum and minimum values. 

15. A capstan for advancing cables, which Com 
prises a pair of endless belts, means for support 
ing the endless belts in the same plane and in 
Spaced relationship, means for selectively posi 
tioning the supporting means so as to adjust the 
Space between the mutually-facing parallel por 
tions of the belt to Suit the size of a Cable to be 
advanced by the belts, and a plurality of flexible, 
but substantially non-compressible gripping shoes 
detachably secured on the endless belts for en 
gaging the cable positioned between the mutually 
facing portions of the belts, each of said grip 
ping shoes having a concave cable engaging Sur 
face of a radius greater than that of the cable to 
be engaged thereby, and a recess centrally posi 
tioned in the side thereof opposite the groove, 
said recess being designed so that the shoes bend 
toward the belt when they engage the cable in 
such a manner that each pair of opposed shoes 
exerts maximum gripping force on the cable at 
four diametrically opposed arcs of contact about 
the periphery of the cable. 

16. A capstan for advancing cables longitu 
dinally of their length, which comprises a pair 
of endless belts, each of Said belts includes a pair 
of endleSS chains having bal's Secured trans 
versely across the aiternate lengths of the chains, 
means for movably positioning the belts so that 
they travel in the Same plane With juxtaposed 
portions disposed in spaced relationship to Suit 
the Size of a cable to lie advanced by the appara 
tus, said bars having channel-shaped ends pro 
vided with an inwardly extending rib, and a 
flexible gripping shoe positioned in each trans 
Verse bar and having a slot in each end thereof 
for receiving the corresponding ribs of its re 
spective transverse bar, each of Said gripping 
shoes having a concave groove in its cable grip 
ing Surface whose radius is greatei' than that 

of the maximum size cable to be alwanced by the 
apparatus and a receSS positioned centrally in the 
opposite side thereof, said recess being provided in 
the gripping Shoes So that they may be flexed 
sufficiently to be inserted into the channel-shaped 
ends of the bars and So that they Will bend in the 
center as they engage the cable and grip tightly 
cables of any diameter between and including 
predetermined maximum aindminimum values at 
four diametrically opposed arcs of contact about 
the periphery of the cable. 
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