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This invention relates to rotating mechanisms 
and more partcularly to rotating mechanisms of 
the Strand handling type, such as capstains. 
An object of the present invention is to pro 

Wide a simple and efficient mechanism for han 
dling a length of material. 
The invention contemplates the provision of 

a rotating capstan, a material or strand-bearing 
Surface of which is composed of a number of 
transverse individually driven rollers disposed 
peripherally around the capstan. Essentially, 
the rollers are so disposed with respect to the 
axis of the strand that the latter is thereby 
paSSed across the face of the rollers and dis 
charged from the capstan at the opposite side 
thereof from that on which the strand is re 
ceived, Without chafing or otherwise deletteri. 
ously affecting the strand or its movement. 
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in a preferred embodinent, the axis of the 
Strand is caused to be inclined with respect to 
the element of a cylindrical roller, that is, the 
generatrix of the strand-engaging surface of 
the roller, by advancing the strand to the cap 
Stan in Such nainner that the axis of the Strand 
extends Substantially at a right angle With the 
axis of the capstan, and so positioning each of a 
plurality of cylindrical rollers in the capstan 
that the elements thereof are inclined with re 
Spect to the axis of the Strand. In a, rhodifica 
tion, the individual rollers are peripherally 
grooved. So that a strand being advanced by the 
capstan will be accom nodated in the grooves 
of the rollers and passed across the capstain with 
out deleterious frictional effects. another 
iform the axes and elements of the cylindrical 
rollers and the capstan are parallel, and the 
strand is so guided that it approaches the rollers 
With the necessary angular inclination with re 
spect to the elements thereof. In a fourth form, 
the rollers are conical in shape, and the strand 
is so guided thereto that the axis of the strand 
nakes an angle With the element of the roller 
SO as to pass the Strand across the face of the 
roller, and in So passing the strand is stretched 
Or permitted to shrink, as the case may be, 
while being carried by the capstan by introduc 
ing the Strand to the smaller or larger ends, re 
Spectively, of the conical rollers. 
A better understanding of the invention may 

be had from a consideration of the following 
detailed description, read in connection with the 
accompanying drawings forming a part thereof, 
in Which 

Fig. 1 is a fragmentary schematic view in ele 

1930. Seria No. 486,659 
(CE. 254-16.) 
vation of a braiding machine employing a cap 
stan embodying the invention; 

Fig. 2 is a fragmentary enlarged side ele 
Vation of the capstan shown in Fig. 5; 

Fig. 3 is a fragmentary sectionai view taken or 69 
the line 3-3 of Fig. 2; 

Fig. 4 is an elevation of air alternative for 
of roller which may be empioyed 

Fig. 5 is a view corresponding to ig. 3 silow 
ing a modified form of capstan embodying the in 66 
vention, and 

Fig. 6 is a view corresponding to 3ig. 3 and 
showing another form of capstain exodying the 
invenition. 
Seferring to the dirs. Wings, where signia 

parts are indicated by iderica... eSerence int. 
inerais, a frame 2.0 and braiding head. i. of 2, 
conventional braiding machine are surnounted 
by a capstan. 12. Braid threads 5, 15 are draw: 
from Supply spools i6, 16 carried by the head to 
provide a covering for a pair of conductors i8-18, 
to form a conductor cord i9. An adjustable sleeve 
20, having an eccentrically located bore 2, is 
formed in the frame 10 above the head, the cord 
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19 passing axially through the bore as the cord 80 
is drawn from the head by the capstan 12 when 
the latter rotates in a clockwise direction, as in 
dicated by the arrow in Fig. 1. he adjustable 
sleeve 20 serves as a control means or guide for 
the braided cord and serves, as by turning the 
bore 21 with respect to the brsiding head and 
the capstan, to insure that, the cord contacts 
With the Surface of the capsia at a prope aga 
gie of approach. 
The capstain comprises (iig. 3) s, rotative in 

ternal core or base member 22 having at one end 
thereof a relatively enlarged disc portion 23 
which forms one side of the capstan 2. A disc 
26, of Substantially the same circumference as 
the disc 23, forms the other side of the capstan. 
The base member 22 is provided with a recess 27, 
which is internally threaded to receive a threaded 
bolt 28 which extends through a suitable aper 
ture 29 in the disc 26, thereby rigidly securing 
the latter to the rotative base member 22. The 
base member 22 is provided with an axially dis 
pOSed aperture 30 through which extends a diriy 
ing shaft 31. It will be understood that the base 
member is keyed to the shaft 31 SO as to insure 
its rotation therewith, and in order to secure 
the base member in proper position on the shaft 
3 any Suitable locking colla, 32 is secured to 
the outer end of the shaft 31 beyond the disc 26. 
The bearing surface of the capstan consists 

of a plurality of rollers 34, 34 (in the present 
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embodiments 12 of such being shown) which are 
disposed peripherally around the capstan at 
suitable spaced points to permit their individual 
and positive rotation without interfering one 
with the other. Any greater or lesser number 
of such rollers may be used, depending upon the 
size of the capstan employed, it being only de 
sirable that a sufficient number be employed that 
their surfaces might combine to present a Sub 
stantially circular capstan surface for the strand 
19 passing thereover. Each roller,34 is Suitably 
secured upon an axially extending projecting 
shaft 35 which is journalled at one end in Spaced 
apertures 36, 36 in the disc 26, and in the disc 
portion 23 in suitable spaced apertures 38, 38. 
In the preferred embodiment, as may be observed 
in Fig. 3, the rollers 34 are cylindrical and the 
elements and axes thereof are skewed or angular 
ly disposed with respect to the axis of the group 
as assembled in the capstan to the extent that 
one end of each roller, namely, that adjacent 
the disc 23, is advanced slightly, in terms of the 
direction of rotation of the capstan, beyond the 
other end which is journalled in the disc 26, both 
ends of the roller, however, being equidistant 
from the axis of the capstan. The reason for 
thus skewing or inclining the rollers is to in 
sure that the axis of the Strand 19, in engaging 
therewith, shall make an angular interSection or 
angle of approach of other than 90 with the 
elements of each roller. Under Such circum 
stances, when the rollers are positively and in 
dividually driven, the strand will be passed across 
the face of the capstan in the direction of the 
acute angle of approach between the strand and 
the elements of the roller. 
A bracket 39 secured upon the top of the frame 

10 Supports the capStan 12 and is provided with 
an aperture 40 in which the shaft 31 extends. 
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The inner end of the shaft 31 projects beyond 
the bracket, and at its extremity is provided with 
a sprocket 42 (Fig. 2). A stationary gear 43 on 
the bracket projects upon the base member 22, 
the peripheral teeth 44 thereof meshing with a 
plurality of gears 46, One Such gear being secured 
to the inner end of each of the rolleir shafts 35. 
In order to properly raintain Said gears in po 
Sition with respect to the stationary gear 43, each 
gear 43 is provided with a collar 47 and a suitable 
Set Screw or pin 48 Which engages the shaft 35. 
The disc portion 23 is provided with an external 
periphera annular flange 50 which projects over 
the gears 4.6, 46 to for a housing therefor and 
is provided with a circular guard disc 52 Suitably 
Secured thereto. The guard disc 52 is provided 
with a central aperture 54 for accommodating the 
bracket 39. 
The sprocket 4:2 of the capsta, shaft, is engaged 

by a chain 55 operated from any Suitable source 
of power (not shown) to rotate the capstai, and 
the strand thereby discharged from the capstan. 
passes to a guide pulley 56, he guide pulley 
carries a colla, 63 and is evolvably Guited on 
a shaft 62 which is Secured. On the fraine EC ad 
provided with a, intinbei of Spaced peripieirai 
grooves 54. With One of Which the collas 63 en 
gages to position the pulley 56 With resgec, to 
the rollers 34. Fron the pulley 56, the Stand 
passes to a conventional take-up reel 58 which 
receives the cord 9 for storage, pending further 
disposition thereof. 
In operation the braided cord 19 is drawn up 

Wardly through the sleeve 20 by the capstain i2. 
The Strand is Wrapped any desired nurnber 
of times around the capstan, in the present, in 

1,920,224 
stance three turns thereof being made. The 
braided covering of telephone cords, while Sub 
stantial enough to withstand service conditions, 
is usually composed of light Weight thread and 
liable to injury if it should be drawn tightly 
around the ordinary conical type of capstan, 
wherein preceding turns of the strand may be 
forced sidewise across the surface of the capstan 
by succeeding turns, resulting at times in a tend 
ency to side chafing between adjacent Strands, 
scraping of the strand on the surface of the 
conductor and other deleterious effects of Such 
frictional contact. It is therefore desirable that 
a type of capstan be employed which is of Such 
a construction as to afford the necessary Snub 
bing action between the strand and the capstan 
surface to cause the strand to be pulled Steadily 
and Without jerking, while at the same time now 
ing the strand across the face of the capstan. 
without frictional wear. For Sundry reasons, it 
is also frequently desirable to control the Spacing 
between adjacent turns of the strand on the Cap 
stan in order that strands may or may not as 
desired abut with adjacent Strands. 
By causing the roller-supporting apertures in 

the disc portion 23 to be advanced slightly beyond 
the corresponding apertures in the disc 26, the 
axes and elements of the cylindrical rollerS 34 
are inclined with respect to the axis of the Shaft 
31, thus causing the strand, upon first engaging 
the capstan, to meet the peripheral Surface of 
one of the rollers 34 adjacent the right-hand end 
thereof at an angle other than a right angle 
with the axis and element of the roller, as shown 
in Fig. 3, and to be continually carried acroSS the 
face of the rotating capstan due to the positive 
rotation of the individual rollerS. 

In considering the project of separating ad 
jacent turns of the strand while they are being 
advanced across the face of the capstan, it 
should be borne in mind that the pitch. Or incli 
nation of an element of the roller With respect 
to the axis of the strand must, at all times, be 
Sufficient to advance the strand acroSS the roller 
a distance equivalent at least to the diameter Of 
the strand for one revolution of the group. This 
is done in Order to prevent the Strand piling upon 
the capstan at the point of initial engagement 
therewith. The space produced between adja 
cent, Strands depends on the late of travel of the 
stand across the roller's of the capstan, and his 
rate is determined by the angle between the axis 
of the Strand and the eleineiat Or axis Of the 
roller, as the case may be, and the speed of the 
strand over the roller. 
insure that adjacent turns Of the stiand Sinai 
not contact during their paSSage acroSS the cag 
Stan and to entirely eliminate side pressure be 
tween the Strands, the rollier should be tilted the 
more in order to move the strand across the 
roler a distance in excess of the diameter of 
the strand for each l'evolution of the group. In 
this connection it will be observed (Fig. 3) that 
the inclination. Of the Oilers 3 is Such as 
to advance the Stand a COSS the role a dis 
tance equivalent to at east, Wice the diarieter 
of the strand for each revolution of the group. 

In the handing of extileirely fine straadshaw. 
ing more or less delicate surfaces, strands hav 
ing Viscous coatings, or otherwise where con 
ditions Warrant it, each roiler 34 of the cap 
stan may be provided with a helical groove 59, 
as shown in Fig. 4, in which the strand rests dur 
ing its advancement by the capstain. Since the 
effect of the grooved roller is, like the plain roller 

in order, therefore, to 
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described above, to obviate relative movement or 
frictional contact between the strand and the 
rollers, the inclination of the groove 59 must be 
determined in advance, taking into considera 
tion the diameter of the strand, the angle be 
tween the element or axis of the roller and the 
axis of the strand, etc. in Order that the path 
Of the strand in passing Over a capstain the Sur 
face of which is composed of a number of grooved 
rollers, might correspond with the path which 
a strand of the same diameter would follow in 
passing across a similar capstan having an equal 
number of plain rollers, except that allowance 
must be made for the fact that in travelling in 
the groove, the path of the strand around the 
capstan is relatively shortened. 
When the rotation of the rollers 34 is, as in 

dicated by the gearing arrangement as shown in 
Fig. 3, in the same direction (clockwise) as is 
the rotation of the capstain, it will be obvious 
that the strand, since it is advanced both by 
the capstan and the individual rollers, will travel 
at a linear speed greater than the surface speed 
of the capstan, the speed forward of the strand 
being the algebraic Sum of the Surface speed of 
the group and the Surface speed of a roller 34 
with respect to the group. Where it may be de 
sirable to forward the strand at a speed less than 
that of the capstan, a Knodified apparatus, as 
shown in Fig. 5, may be employed. An addi 
tional gear 61 is interposed between the station 
ary gear 43 and the individual roller gears 46, 
thus causing the individual rotation of the roll 
ers to be in a direction opposite to that travelled by 
the group, the surface speed of the roller 34 being 
thus rendered a ninus quantity instead of a plus 
quantity in the algebraic sum above referred to, 
and the forward Speed of the conductor corre 
spondingly slow. When this arrangement is used 
the rollers 34 need not be inclined with respect 
to the axis of the capstan to avoid frictional wear 
between the Strand and the capstan. Instead, 
the apertures 38 in the disc portion 23 may be 
diametrically opposite the apertures 36 of the 
disc 26, and the rollers mounted therein to be 
parallel with the axis of the capstan. When this 
is done, the correct angle of approach between 
he strand and the roller element may be se 
cured by adjusting the guide pulley 56 on the 
shaft, 62. 

In the treatment of certain types of strand ma 
terial, it is desired to stretch the strand as it is 
being advanced by the capstan; or conversely, to 
advance the strand by the capstan as the strand is 
undergoing elongation due to some inherent or 
extraneous agency. A modified capstan Suitable 
for such a purpose is shown in Fig. 6, wherein it 
will be noted that the rollers 34 are frustro-con ical in shape. As in the arrangement in Fig. 3 the 
rollers are rotated in the same direction as the 
capstan, the inner ends of the shafts 35 being 
advanced beyond the outer ends thereof carried 
in the disc 26. By thus inclining the shafts so 
that the elements of the rollers are inclined with 
respect to the axis of the strand, the strand is 
passed across the rollers from the inner to the 
outer sides of the capstan. Due, however, to the 
fact that the strand is constantly urged in an op 
posite direction by reason of the inclination of 
the conical Surface of the roller, the strand would 
tend to constantly slip backwardly toward the 
Small end of the rollers if the ends of each roller 
shaft were equidistant from the axis of the cap 
stan. In order to overcome this tendency and 
permit the passing of the strand across the rollers 

3 
due to the inclination of the shafts 35 pointed 
out above, the shafts are also inclined in the other 
plane so that the ends of each roller are no longer 
equidistant from the axis of the capstan as in 
Fig. 3, but the end in the disc 26 is disposed near 
er to the axis than the opposite end. It is note 
Worthy that since the outer ends of the shafts are 

, thus nearer to the axis of the capstan, the surface 
Speed of the group at that end is no faster than 
the Surface speed of the group at the end where 
the shafts 35 are further removed from the cap 
stan axis. Due, however, to the frustro-conical 
shape of the rollers, the end of each roller nearest 
the disc 26 has a substantially greater individual 
Surface Speed than the small end of the rollers. 
It will be apparent then, that a strand first en 
gaging the Smaller end of the rollers and being 
passed across the capstan to the larger end of the 
rollers due to the advancement of the smaller 
end of the rollers beyond the larger end of the 
rollers, continually is advanced upon a surface 
the Speed of which is increasing so that the speed 
of the strand is constantly increased as it ap 
proaches the larger end of the rollers. Conse 
quently, the strand is discharged from the cap 
stan at a substantially higher rate of speed than 
it is received thereon at the smaller end of the 
rollers, thus causing a substantial elongation or 
stretching in the strand as it is being advanced by 
the capstan. By reversing the condition in the 
capstan shown in Fig. 6, it is possible to advance 
the stand by the capstan while permitting its Shrinkage. 
What is claimed is: 
... in a strand handling apparatus, a rotative 

member, a roller nounted therein, the axis of 
the roller being angularly disposed with respect 
to the axis of the strand. 

2. In an apparatus for handling a strand, a ro 
tative carrier, an unbroken roller mounted in the 
carrier for bearing the strand, an element of the 
Strand engaging the surface of the roller being 
disposed at an angle other than a right angle 
with the axis of the roller, and means for prede 
termining the angle of engagement between the 
roller and the strand. 

3. The combination of a rotative member, a 
grOOved roller mounted therein, the axis of the 
roller being angularly disposed with respect to 
the axis of the member, and means for rotating 
the roller and the member. 

4. A capstan, including an axial rotative men 
ber, and a rotative strand bearing roller having 
a helically grooved surface mounted therein and 
inclined with respect to the strand so that the 
latter, upon engaging the roller at one side of the 
capstan, will be advanced along its longitudinal 
axis and carried axially of the capstan without 
sliding friction between the strand and the roller. 

5. The combination of a rotative member, a 
roller mounted therein, the roller being angularly 
disposed with respect to the axis of the member, 
and means for rotating the roller and the men 
ber with respect to each other. 

6. The combination of a rotative member, a 
plurality of rotatable rollers mounted therein 
longitudinally of the member, the ends of each 
roller being equidistant from the axis of the 
member and the axes of the rollers being angu 
larly disposed with respect to the axis of the 
member, and means for rotating the member and 
the rollers. 

7. The combination of a rotative member, a 
plurality of rotatable rollers mounted therein 
longitudinally of the member, the axes of the 
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4. 
rollers being angularly disposed with respect to 
the axis of the member, a shaft secured to the 
member, driving means thereon for rotating the 
member, and means for rotating the rollers 
individually. 

8. The combination of a rotative member, a 
plurality of rotatable rollers mounted therein 
longitudinally of the member, the axes of the 
rollers being angularly disposed with respect to 
the axis of the member, a Supporting bracket for 
the member, a shaft secured to the member, driv 
ing means thereon for rotating the member, and 
a stationary gear on the Supporting bracket for 
rotating the rollers individually. 

9. The combination of a rotative member, a 
plurality of rotatable rollers mounted therein 
longitudinally of the member, the axes of the 
rollers being angularly disposed with respect to 
the axis of the member, a Supporting bracket for 
the member, a shaft Secured to the member, driv 
ing means thereon for rotating the member, a 
stationary gear on the Supporting bracket, and 
a gear carried by each of the rollers and meshing 
with the stationary gear for rotating the rollers 
with respect to the member. 

10. In a strand handling apparatuS. a capstan 
for the strand, a rotative base member for the 
capstan, a disc at each end thereof and rotatable 
therewith, means for Supporting the capstan, a 
stationary gear on the Supporting means, a roller 
mounted in the disc, and a gear meshing with the 
stationary gear for rotating the roller individ 
ually with respect to the capstan during the caps 
stan's rotation to provide a Substantially fric 
tionless bearing surface for the strand. 

11. In a strand handling apparatus, a rotative 
member, a roller nounted therein, the axis of the 
roller being angularly disposed with respect to 
the axis of the strand, means for driving the ro 
tative member, and means for simultaneously 
rotating the roller in a direction opposite to that 
in which the member is driven. 

12. In a strand handling apparatus, a rotative 
member, guide means for the strand, a roller 
mounted in the rotative member, the axis of the 
roller being angularly disposed with respect to 
the axis of the strand, guide means for receiving 

,920,224 
the strand discharged from the roller, and means 
for rotating the member and the roller individe 
ually. 

13. In a strand handling apparatus, a rotative 
member, a conical roller mounted therein, and 
means for rotating the member and the roller 
individually. 

14. In a strand handling apparatus, a capstan 
for advancing the strand, a conical strand bearing 
roller mounted in the capstan, means for driving 
the capstan and the roller individually, and means 
for controlling the angle of engagement between 
the strand and the roller. 

15. The Combination of a rotative member, a 
conical roller mounted therein, the axis of the 
Conical roller being angularly disposed with re 
Spect to the axis of the member, and means for 
rotating the roller and the member. 

16. In a Strand advancing capstan, a plurality 
of rollers mounted in the periphery of the capstan, 
a shaft secured to the capstan, driving means 
affixed to the shaft for rotating the capstan, and 
driving means fastened to the rotative shaft for 
rotating the rollers. 

17. In a strand handling apparatus, a rotative 
member, a roller mounted therein, the axis of the 
roller being parallel to the axis of the member, a 
Supporting bracket, a stationary gear on the 
bracket, a gear carried by each of the rollers, and 
a gear intermediate the stationary gear and the 
gear of each roller for rotating the rollers in a 
direction opposite to that in which the member 
is driven. 

i8. In a strand handling apparatus, a rotatable 
member, a roller mounted therein, the axis of the 
roller being angularly disposed With respect to the 
axis of the nenber. 

19. In a strand handling apparatus, a rotatable 
member, an actuator therefor, a roller mounted in 
the member, the axis of the roller being angularly 
disposed with respect to the axis of the member 
for advancing the strand along its longitudinal 
axis and simultaneously moving it axially thereof, 
and means actuated by the member for rotating 
the roller. 
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