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Patented Dec. 7, 1926. 3455 

UNITED STATES PATENT office. 
HELMER JOHN BOE, OF CHICAGO, ILLINOIs, AssIGNoR. To WESTERN ELECTRIC CO 

PANY, INCORPORATED, OF NEW YORK, N. Y., A CORPORATION OF NEW YORK. 

STRAND-TWISTING MACHINE. 

Application filed February 9, 1924. serial No. 691,554. 

This inventicn relates to strand twisting 
machines, and more particularly to a ma 
chine for twisting insulated conductors to 
form a single closely interwoven unit. 
A twisting machine of this general type 

is fully disclosed in Patent #1263,405 of 
April 23, 1918, which comprises a frame 
or flier mounted to rotate around a rela 
tively stationary center member, upon which 
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is carried a plurality of reels of conductors 
to be twisted, the conductors being drawn 
therefrom and guided over rollers and 
through a mouthpiece to a pulley positioned 
at the axis of the rotating flier, drawn 
through the flier and withdrawn therefrom 
at a position diametrically opposite the point 
at which they enter and in a reverse direc 
tion from that at which they engage the 
pulley. For each revolution of the flier two 
twists will be put into the conductors one 
before they enter the flier and a second just 
after leaving the flier. . 
An object of the invention is to provide a 

machine of this type with an improved drive 
for the flier which permits the weight of 
the flier to be reduced to a minimum thereby 
providing with safety a greater speed of 
operation, and consequently a greater Qutput 
of twisted conductors in a given unit of time. 

30 Another object of the invention is to pro 
vide an improved arrangement of and rollers 
for guiding the strands from the supply 
reels to the flier whereby the tension on the 
conductors is reduced and damage to the in 
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sulation thereon minimized. 
A further object of the invention is to provide an improved mouthpiece through 

which the conductors pass after leaving the 
guide rollers to the point of the first twist 
to prevent entanglement of the conductors 
and to reduce the friction upon the insu 
lation. 
Other objects and advantages of the pres 

ent invention will be set forth in the fol 
lowing description and particularly pointed 
out in the appended claims. 
The invention is illustrated in the accom 

panying drawings in which: . . . . 
Fig. 1 is a front elevation of a twisting 

machine partly in section embodying the fea 
tures of the invention; 
Fig.2 is an enlarged fragmentary view 

thereof partly in section; 

Fig. 3 is an enlarged fragmentary side 
view thereof; 

Fig. 4 is an enlarged detail sectional view 
of a portion thereof; and 

Fig. 5 is a E. section taken on the line 
5-5 of Fig. 4 looking in the direction of the 
arroWS. 
The preferred embodiment of the inven 

tion herein illustrated consists of a machine 
for twisting insulated wires, but it will be 
quite evident that the invention is adaptable 
to practically any and all machines in which 
twisting operations are to be performed. 
The operating elements of the machine in 

the specific embodiment are mounted in 8. 
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frame consisting of a base 10, the uprights 
11 and 12, and the upper cross rail 14. Any 
suitable driving means may be used such as 
an electric motor 15 which is mounted on the 
cross rail 14, the shaft of the motor 15 being 
connected to a train of gears enclosed within 
the housings 16, 17, and 18 whereby the 
movement of said shaft will be transmitted 
to upper and lower yoke brackets 19 and 20 
respectively. The gears in the housing 17 
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are interconnected with suitable gears to the 
gears in a housing 21 which drive a shaft 
rigidly connected to the capstan 24. Secured 
to the upper yoke bracket 19 are the down 
Wardly extending yoke arms 25 and 26 which 
With the brackets 19 and 20 comprise a flier 
2. These arms are tubular in form, the 
wire to be twisted being carried in the tubu 
lar chamber of the arm 26, as illustrated 
in Fig. 3, which is fitted with a slot 28 by 
means of which the wire may be inserted 
within said tube without threading it there 
through. The arms 25 and 26 of the yoke 
are connected at the bottom of the machine 
to the lower yoke bracket 20 which is mount 
ed in a suitable bearing secured to the hous 
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sired to the motor shaft is a bevel gear 
29 which meshes with a similar gear 30 se 
cured to a vertically disposed shaft 31 which 
extends through the housing 17 and down 
ward into the lower housing 18 and suit 
ably secured to the shaft 31 within the hous 
ings 17 and 18 respectively are spur gears 
32 and 33. The gears 32 and 33 are identi 
cal and through similar gears indicated at 
34 and 35 and 36 and 37 rotate the yoke 
brackets 19 and 20 respectively which carry 
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the arms 25 and 26 between them in the 
same direction in a manner well understood 
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in the art of gearing. The simultaneous 
drive of the flier 27 at the top and bottom 
thereof eliminates the excessive torsional 
stress which occurs in the twisting machine 
of the before referred to patent wherein the 
flier is driven from the top only. By the 
simultaneous drive of the flier 27 at both 
ends the weight of the arms 25 and 26 may 
be reduced to a minimum and the speed of 
the machine increased, thereby resulting in a 
greater output. 
Suspended by a shaft 40 and a holding 

nut 41 from the upper yoke bracket 19 is a 
supply reel holder 42 to which are secured 
spindles 43 and 44 upon which are suitably 
mounted supply reels 45, 46, 47, and 48. 
Mounted upon studs 50 suitably secured in 
bosses formed on the supply reel holder 42 
are guide rollers 51 having a guide surface 
substantially the width of the reels. Car 
ried upon the supply reel holder 42 below the 
spindle 44 are brackets 52 and 53. Angular 
ly disposed upon each of the brackets 52 and 
53 is a pair of guide rollers 54 and 55 and 
56 and 57 respectively. 

Suitably mounted in the base 60 of the 
reel holder 42 is a shouldered sleeve 61 which 
as clearly illustrated in Figs. 4 and 5 has 
mounted therein a plurality of tubes 62. As 
clearly illustrated in Figs. 2 and 3 the 
mouths 63 of the tubes 62 face toward the 
front of the machine and looking from the 
front two of the tubes are inclined slightly 
toward each set of spools set in vertical ar 
rangement. 
The conductors from the supply reels are 

threaded over the pulleys 51 as clearly shown 
in Figs. 2 and 3 the conductors from the 
reels 45 and 47 being led over the rollers 51 
and then over the angularly disposed rollers 
54 and 55 to the mouths 63 of the pair of 
the tubes which are inclined toward the reels 
45 and 47. The angular relation between 
each set of rollers 54 and 55 and 56 and 57 
and the mouths 63 of each pair of tubes is 
such that the conductors pass over the roll 
ers and through the tubes with a minimum 
amount of tension upon he conductor and 
of friction upon the insulation thereon. 
From the tubes 62 the conductors pass 
around a pulley 65 positioned in line with 
the axis of the rotatable flier 27 and suitably 
mounted upon the lower yoke bracket 20, 
the pulley 65 being positioned at the lower 
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end of the tubular arm 26 through which the 
conductors pass. A pulley 66 similar to the 
pulley 65 is mounted in the upper yoke 
bracket 19, the pulleys 65 and 66 being so 
mounted that the inner guiding surfaces 
thereof lie in substantially the same vertical 
plane, this plane being also common to the 
rotating axis of the flier 27. 
The supply reel holder 42 is held station 
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ary during the rotation of the flier 27 by a 
train of gears indicated at 67, which with the 
means for allowing the flier to be rotated 
when desired is similar to the means dis 
cloiced in detail in the before mentioned pat 
ent to which reference may be had for a de 
tailed description. 

in the operation of the machine the reels 
which carry the conductors to be twisted are 
first suitably mounted upon the spindles 43 
and 44 carried on the supply reel holder 42 
in a manner fully disclosed in the before 
mentioned patent. Upon the placing of the 
reels in their proper position upon the holder 
42, the conductors are threaded over the 
guide rollers 51, the conductors from the 
reels 45 and 47 being then guided over the 
guide pulleys 54 and 55 and then to the 
mouths 63 of one pair of tubes 62; similarly 
the conductol's from the reels 46 and 47 are 
threaded after passing over the guide roll 
ers 51 over the guide pulleys 56 and 57 and 
then to the mouths 63 of the other pair of 
tubes 62. 

By providing guide rollers 51 with guide 
surfaces which are substantially the width 
of the face of the reels the angle of defiec 
tion of the conductors from the point of leav 
ing the reels to the guide pulleys 54, 55, 56, 
and 57 while traveling toward the tubes 62 
is reduced to a minimum and consequently 
the tension upon the conductors and result 
ing damage to the insulation thereon while 
being drawn from the reels is minimized. 
The four tubes 62 combined, provide a mull 
ti-orificed member whereby each conductor 
after leaving its respective guide pulley 54, 
55, 56, or 57 is brought into close relation 
ship with the other conductors passing 
through the other tubes 62 preparatory to 
the twisting operation. This arrangement 
places the conductors in proper relation one 
to the other preventing entanglement and re 
duces friction between the conductors since 
the conductors are held separated up to the 
point of twisting, the first twist occuring be 
tween the lower end of the tubes and the 
guiding surface of the pulley 65. . 
From the guide pulley 65 the conductors 

are threaded through the tubular arm 26 and 
then over the guide pulley 66 from whence 
several turns are taken around the capstan 
24 after which the ends of the conductors 
are carried to any suitable form of take-up 
mechanism (not shown). 
The machine is now ready to be started 

providing the rate of rotation of the yoke 
has been properly adjusted with reference 
to the speed of rotation of the capstan 24 so 
that the proper number of twists per unit 
length of conductor will be introduced into 
the conductors that are to be twisted. The 
number of twists per unit length may ob viously be readily adjusted by either reduc 
ing or increasing the speed of the rotating 
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necting the shaft of the motor and the up 
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flier 27 by means of the gearing intercon 
per 

and lower yoke brackets 19 and 20, or by 

0 

changing the gear ratio in the housing 21, 
which controls the rate of rotation of the 
capstan. 24. - 
When the speed of rotation of the flier 

and capstan has been properly determined 
and the gearing adjusted so as to obtain the 
desired length of twist; the main switch of 
the motor is actuated to start the rotation 
of the fier and capstan. As the capstan ro 
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tates, the conductors are drawn from the 
reels over the various guiding rollers and 
pulleys through the multi-orificed member 
over the pulley 65 through the tubular arm 
26 of the flier, the twisted conductors from 
the capstan 24 being fed to a suitable take. 
up mechanism which is started at the same 
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time and the movement of which may be 
conveniently controlled by the motor 15. 
which also drives the twisting machine. The 
conductors leaving the reels are guided by 
the respective pulleys so that they converge 
and are in effect. nested as they leave the 
multi-orificed member. d 
Between the point of leaving the mouth 

piece and their engagement with the pulley 
65 the four conductors will be given a com 
plete twist for each rotation, of the-flier since 
the pulley 65 is rotated with the flier and the 
conductors held, stationary as they emerge 
from the multi-orificed member. At the 
same time that this twist is introduced into 
the conductors, a second twist is being in 
troduced into the conductors between that 
portion of the conductors contained between 
the guiding pulley 66-mounted on and re 
volving with the upper yoke bracket 19 
and the point of contact, between the con 
ductors and the capstan 24. It will, there 
fore, be evident that as the fier 27 is rotat 
ed and the conductors are drawn from the 
supply reels and fed over the several guid 
ing rollers and pulleys through the tubular 
arm 26 to the capstain they are subjected to 
two complete twists for each rotation of the 
flier. Further, it will be evident that since 
the top and lower yoke brackets 19 and 
20 respectively are simultaneously rotated 
through the before described gearing that 
substantially no torsional stress will be im 
parted to the arms 25 and 26 during such 
rotation and as a consequence the strength 
and weight thereof may be reduced to a 
minimum; also due to the lack of torsional 
stress upon the flier the machine may be run 
at a much greater speed than machines of 
this type have been run heretofore thereby 
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resulting in a greater output from the ma 
chine in a given unit of time. 
What is claimed is: 
1. In a strand twisting machine, a strand 

supply reel holder, a pair of supply reels 
mounted thereon, a rotatable twisting ele 
ment, means for drawing strands from said 
reels about said twisting element, means ap plied at opposite ends for rotating said 
twisting element, means associated with said 
last mentioned means for maintaining the 
reel holder stationary, and means operated 
to place a double twist in said strands for 
each complete rotation of said twisting ele 
naent. 

2. In a strand twisting machine, a strand 
supply reel holder, a pair of supply reels 
mounted thereon, a rotatable twisting ele 
ment, means for drawing strands from said 
reels about said twisting element, gears 
mounted at opposite ends of said twisting 
element, a gear train connecting said gears 
with a source of power, differential gears 
driven from said gear train for maintain 
ing the reel holder stationary, and means 
operated to place a double twist in said 
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strands for each complete rotation of said 
twisting element. 

3. In a strand twisting machine, a sta tionary supply reel holder, a pair. of supply 
element pivoted to describe a surface of 
revolution about the stationary reels and 
holder upon rotation of the element, and 
means to eliminate the torsional stresses in 
the twisting element. 

4. In a strand twisting machine, a. sta 
tionary supply reel holder, means for ro 
tatably mounting strand carrying reels on 
said holder, strand guiding means associ 
ated with said holder having guide surfaces 
substantially the width of said reels, a sec 
ond guiding means spaced therefrom and 
having a guiding surface substantially of 
the diameter of the strand to which the 
strands are led from said first mentioned 
guiding means, a third guiding means.com. 
prising a tube with an opening in direct 
alignment with the direction of the strand 
at that point adapted to prepare the strands 
for twisting, means for drawing the strand 
from said reels, a rotatable twisting mem 
ber, and means whereby the strands from 
the supply reels will be given two complete 
twists during each rotation of said member. 
In witness whereof, I hereunto subscribe. 

my name this 29 day of January A. D., 1924. 

HELMER JOHN BOE. 
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