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The present invention relates generally to apparatus 
for twisting strands, and more particularly to apparatus 
for imparting an alternating succession of twists to a plu~ 
rality of advancing parallel strands. 

In the manufacture of cables for use in the telephone 
industry, it is usually necessary to intertwist a pair of 
individually insulated wires to form a twisted pair. A 
plurality of the twisted pairs are then fed into a strander, 
wherein the twisted pairs are associated together into 
stranded units. In the past, it has been customary to 
twist the individually insulated wires together into a 
twisted pair in an operation distinct from the stranding 
operation. In such twisting operations, either the strand 
supply or the take-up was rotated about the axis of the 
wires in order to impart a unidirectional twist to the 
Wires. 

it is now proposed to impart an alternating succession 
of twists to successive portions of an advancing pair of 
Wires in order to enable twisting without rotating either 
the supply or the take-up about the axis of the wires. This 
procedure enables the twisting and stranding operations 
to be performed in tandem, without an intermediate take 
up or supply. 
An object, therefore, of the present invention is to pro 

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

for imparting an alternating succession of twists to a pin‘ 
rality of advancing strands. 

Still another object of the invention is to provide ap 
paratus for imparting an alternating succession of twists to 
a pair of advancing parallel wires. 
An apparatus for intertwisting a plurality of advancing 

strands, illustrating certain features of the invention, may 
include means for gripping the advancing strands against 
twisting at spaced points therealong, means for advancing 
the gripping means with the strands, and means for inter 
twisting the strands in the spans extending between the 
gripping means during the advancement of the gripping 
means with the strands. 

Preferably, three aligned gripping members, such as 
pulleys about the peripheries of which the strands pass or 
nip rollers between which the strands pass, are mounted 
on a reciprocating carriage and means are provided for 
reciprocating the carriage so that the gripping members 
alternately advance with and return against the advancing 
strands. Means are provided for rotating ‘the central 
gripping, member about the line of advancement of‘the 
strands during at least a portion of the forward stroke of 
the carriage to impart twists of opposite hands to the 
strand lengths extending between the central gripping 
member and the end gripping members on either side 
thereof. During the return stroke of the carriage, the 
twisting rotation of the central gripping member is stopped 
to allow the twisted portion of the strands to pass out of en 
gagement with the twisting members. 

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

\FIG. 1 is an elevational View of a pair of wires inter 
twisted in accordance with the invention; 

FIG. 2 is a schematic elevational view showing an ap 
paratus for producing a stranded cable core, which ap 
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paratus includes a twisting unit according to the invention; 

FIG. 3 is a schematic illustration of certain methods 
for twisting a pair of wires and is composed of FIGS. 
3-A, 3—B and 3-C, each of which depicts a step in one 
complete cycle of operation; ' 

FIG. 4 is a front elevation of a twisting unit illustrating 
the principles of the invention; 

FIG. 5 is an enlarged vertical sectional view of the 
twisting unit, taken generally along the line 5—5 of FIG. 
4 in the direction of the arrows; 

FIG. 6 is a schematic diagram of an electrical control 
circuit for operating the apparatus of FIGS. 4 and 5 in 
accordance with the principles of the invention, and 
HG. 7 is a fragmentary View, similar to FIG. 4 and 

illustratinv an alternative embodiment of the invention. 
Referring now in detail ot the drawings, and in particu 

lar to FIG. 1, there is shown portions of a twisted pair, 
designated generally by the numeral 10, of individual 
wires 11 and 12, such as polyethylene-insulated copper 
wires, having an alternating succession of twists imparted 
thereto according to the principles of this invention. It 
will be observed that the portion of the twisted pair 10 
extending to the left of a point “A” is provided with a 
right-hand twist and the portion extending to the right of 
point “A” is provided with a left-hand twist, the point “A” 
designating the transition point between the right-hand 
twisted section and the left-hand twisted section. 
When the wires 11 and 12 comprise the polyethylene 

insulated copper Wires normally encountered in the tele~ 
phone industry, there is substantially no tendency for the 
opposing twists extent on either side of the point “A” 
to cancel each other, due to the inherent properties of 
such wires. It should be understood, however, that in 
the event it is desired to impart an alternating succession 
of twists to a relatively resilient strand, the twisted strands 
may be taped, wrapped, or otherwise secured to prevent 
cancellation of the opposing twists. ‘ 

Referring now to ‘FIG. 2, illustrating schematically a 
complete apparatus utilizing the type of twisted pair 10 
illustrated in FIG. 1, a plurality of bare copper wires 
13~13 may be continuously withdrawn from supply reels 
14414 by a capstan 16 of any suitable type and advanced 
through a series of extruders 17—-17, which apply poly~ 
ethylene insulation about the bare wires 13—-13 to form 
the individually insulated wires 111-41 and 12—12 to be 
twisted together according-to the principles of this inven 
tion. The insulated wires 11-1-1 and 12-12 advance in 
pairs into a number of twisting units, designated generally 
by the numerals 18-18, and are twisted into pairs 10——10, 
as illustrated in FIG. 1. The twisted pairs 10-—10 then 
advance to a conventional strander, designated generally 
by the numeral 19, wherein they are associated together 
into a stranded unit 21 which then passes around the 
capstan 16 to a take-up reel 22. 

Referring now to FIG. 3, illustrating generally the 
twisting methods, a pair of wires 11 and 12 to be twisted 
advance from right to‘ left in closely spaced, parallel re 
lationship to each other. Inde?nite lengths of the un 
twisted wires 11 and 12 preferably advance continuously 
at a substantially constant speed determined, for example, 
by the capstan 16 illustrated in FIG. 2. At the start of 
the operation, as indicated in FIG. 3-A, the advancing 
wires 11 and 12 are gripped against twisting at spaced 
points therealong. Preferably, the advancing wires 11 
‘and 12 are gripped at three spaced points therealong 
indicated by the letters “B,” “C” and “D” with the 
central gripping point “D” equidistant between the end 
gripping points “B” and “C.” 
The gripping points are then advanced with the wires 

11 and 12 from the positions illustrated in FIG. 3-A to 
the positions illustrated in FIG. 3~B, and the wires in 
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the spans extending between the gripping points are inter 
twisted during the advancement of the gripping points 
with the wires. It is preferred that the speed of ad 
vancement of the gripping points he set equal to the 
wire speed and that the total distance through which 
the gripping points advance be set equal to one-half 
of the distance between the end gripping points “B” 
and “C.” 
The twisting step may be accomplished by rotating the 

central gripping point “D” about the line of ‘advancement 
of the wires 10 and 11, as indicated by the curved arrow 
designated “twist” in FIG. 3-A, during at least a portion 
of the time that the gripping points advance with the 
wires 10 and 11 so as to impart twists of opposite hands 
to the strand lengths extending between the central grip 
ping point “D” and the end gripping points “B” and 
“C” on either side thereof, as indicated in FIG. 3-B. 
The duration of twisting rotation of the central gripping 
point “D’ is limited to either all or some predetermined 
part of the forward stroke, and the speed of rotation is 
regulated so as to impart a predetermined flength of 
twist to the twisted pair 10 now extending on either 
side of the central gripping point “D.” 

If the central gripping point “D” is rotated in a counter 
clockwise direction, as viewed from the right of FIG. 
3-A and as indicated by the arrow designated “twist,” 
then a right-hand twist is imparted to the forward span 
“B—D” and a left~hand twist is imparted to the trailing 
span “C-—-D,” as seen in FIG. 3-B which depicts the twist 
ing operation at the end of the forward stroke. At or 
before the end of the forward stroke, the rotation of the 
central gripping point “D” is discontinued or the twisting 
is otherwise stopped, such as by ungripping the wire at 
the point “D.” 
The gripping points are then released, vas indicated in 

FIG. 3-C, to allow the span “B—C” just twisted to pass 
to a subsequent apparatus such as the strander 19 
illustrated in FIG. 2. Subsequently, the untwisted span of 
the advancing wires following the now-twisted span 
“B-C” is gripped in a similar manner, as indicated 
by the letters “13',” “C’” and “D’” in FIG. 3—C, and the 
operation is repeated. 

It should be noted that during the time interval between 
FIGS. 3—B and 3-C, which may be set equal to the time 
interval between FIGS. 3-A and 3-B, the ?rst twisted 
section “B—-C” has moved a further distance to the 
left equal to half the distance between the end gripping 
points “B” and “C” and, in the next twisting operation, 
the forward end gripping point “B’” corresponds to the 
trailing gripping point “C” of the ?rst operation. This is 
required where a continuous succession of alternating 
twists are desired; however, if it should be desired to leave 
an untwisted span between each alternating span of twists, 
then the second gripping operation is designed to take 
place after a predetermined untwisted length of the 
wires 11 and 12 has passed. 

Simply, the process may be performed by providing 
three spaced, aligned gripping members, the central one 
being rotatable, for holding the wires 19 and 11 against 
twisting and then moving the gripping members alter 
nately with and against the advancing wires 11 and 12 
according to the methods outlined hereinabove. 

Referring now to FIGS. 4 and 5, illustrating one par 
ticular twisting unit 18 for practicing the foregoing 
methods, the closely spaced, parallel untwisted wires 
11 and 12 advance continuously from right to left, as 
viewed in FIG. 4, as from the extruders 1’7—17 illustrated 
in FIG. 2. The advancing wires 11 and 12 pass in suc 
cession around the peripheries of three spaced grooved 
pulleys 23, 24 and 26, which operate to twist the wires 
11 and 12 into a twisted pair 10. From the forward end 
pulley 26, the twisted pair 10 advances to a guide sheave 
27, which directs the twisted pair 16 to a subsequent 
device, such as the strander 19‘ illustrated in FIG. 2 or 
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to a take-up reel in a situation where twisting is the ?nal 
operation. 
The pulleys 23, 24 and 26 constitute means for gripping 

the advancing wires 11 and 12‘ against twisting at three 
spaced points therealong, the gripping points “B,” “C” 
and “D” occurring at the pulleys 26, 23 and 24, respec 
tively, corresponding to the gripping points depicted in 
FIG. 3. Each of the end pulleys 23 and 26 is journalled 
for rotation about its own axis between a pair of op 
posing arms 28-28 of a supporting bracket, designated 
generally by the numeral 29. The brackets 29-29‘ are 
secured to the upper surface of a carriage 31, which is 
reciprocable to the left and right, as viewed in FIG. 4, 
along the line of advancement of the wires 11 and 12. 
The central or twisting pulley 24 is journalled for 

rotation on its own axis between an opposed pair of in— 
clined supporting arms 32—32, which in turn are se 
ctu'ed near their lower ends to a rotatable sleeve 33, 
through which the wires 11 arid 12 advance to the pulley 
24. The sleeve 33 is journailed for rotation in a bearing 
bracket 34, which in turn is secured to the upper surface 
of the carriage 31. The heights of the brackets 29~29 
and 34 are set so that the peripheries of the pulleys 23, 
24 and 26 extend along a common lline, which becomes 
the line of advancement of the wires 11 and 12. 
The sleeve 33 is rotated at appropriate intervals by 

means of an electric motor 36 to rotate the central pulley 
24 about the line of advancement of the Wires 11 and 12 
to intertwist the wires. For this purpose, the motor 36 
may be connected through the clutch (not shown) of an 
electromagnetic clutch-brake unit, designated generally 
by the numeral 37, to rotate a ?rst bevel gear 38, which 
meshes with a second bevel gear 39 secured to a reduced 
end portion 4t) of the sleeve 33. The bevel gear 39 is 
formed with a central bore permitting advancement of 
the wires 11 and 12 therethrough to the twisting pulley 24. 
The motor 36 is mounted on the carriage 31 for move 
ment therewith and a movable power-supply cord 41 is 
provided for energizing the motor 36. The supply cord 
41 is wound around a reel 42, which is biased so that the 
cord 41 is normally wound thereon, but so that the cord 
41 may be withdrawn therefrom as the carriage 31 moves 
from right to left as viewed in FIG. 4. 
The carriage 31 is reciprocated by means of a reversible 

motor 43 through a gear box 44, a pinion 46 driven from 
‘the gear box 4-4, and a rack 47 secured to the under sur 
face of the carriage 31 and meshing with the pinion 46. 
As best seen in FIG. 5, the carriage 31 is supported for 
reciprocating movement along a pair of guide rails 48 
48, which are mounted at either end on a pair of up 
standing support members 49—49. An actuator bar 51 
is secured to the upper surface of the carriage 31 and is 
designed for alternately actuating a pair of limit switches, 
designated generally by the numerals 52 and 53 (FIG. 4), 
as the carriage 31 nears the end of the return and for 
ward strokes, respectively. 

Control Circuit and Operation 

Referring now to FIG. 6, showing a control circuit for 
operating the apparatus illustrated in FIGS. 4 and 5 ac 
cording to the invention, the limit switch 52 is provided 
with a lower contact 54 and an upper contact 56 and is 
biased so that the lower contact 54 is closed at all times 
except when the ‘switch 52 is positively operated by the 
actuator 51 at the end of the return stroke. At the end 
of the return stroke, the upper contact 55 is momentarily 
closed in order to energize a first control relay 57 across a 
pair of supply conductors ‘53-55. When the relay 57 
is so energized, a normally-open holding contact 59 there 
of is closed in order to maintain the energization circuit 
therefor through the now-closed contact 59 and a lower, 
normally-closed contact 61 of the limit switch 53, the 
contact 61 being similar in operation to the lower contact 

In this manner, the relay 57 is 
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‘maintained energized even though the upper contact 56 
of the switch 52 is reopened as the carriage 31 begins the 
forward stroke. 
Upon energization of the relay 57, a second normally 

open contact 62 thereof is closed in order to energize a 
clutch solenoid 63 of the electromagnetic clutch-brake 
unit 37, thus connecting the motor 36 operatively to the 
bevel gear 38 (FIG. 4). The motor 36 then begins rotat 
ing the twisting pulley 24 about the line of advancement 
of the wires 11 and 12 so as to begin twisting of the 
strand lengths extending between the twisting pulley 24 
and the end pulleys 23 and 26 on either side thereof. 
The motor 36 may be energized from a suitable D.C. 
source 64 through a rheostat 66, which is set to control 
the speed thereof to impart a desired length of twist to 
the wires 11 and 112 during the forward stroke of the 
carriage 31. 
When the relay 57 is energized, a third normally-open 

contact 67 thereof is also closed in order to apply power 
to the reversible motor 43 from a suitable D.C. source 
68 across a ?rst pair of supply conductors 69 and '71 
through a speed-controlling rheostat 72. Energization of 
the reversible motor 43 across the conductors 69 and 71 
operates to rotate the pinion gear 46 in a counterclock 
wise direction, as viewed in FIG. 4, in order to cause for 
ward travel of the carriage 31, from right to left as viewed 
in FIG. 4. The rheostat 72 is adjusted either manually 
or by any suitable automatic control means (not shown) 
in order to move the carriage 31 forward at substantially 
the same speed as the untwisted wires \11 and 112 are 
advancing. 
As the carriage 31 reaches the end of the forward 

stroke, the actuator 51 engages the forward limit switch 
53 in order to open the normally-closed lower contact 61 
thereof and close momentarily a normally-open, upper 
contact 73 thereof. When the lower contact 61 is opened, 
the holding circuit for the ?rst control relay 57 is broken 
and the relay 57 is de-energized so that the contacts 59, 
62 and 67 thereof are reopened. The opening of the 
holding contact 59 precludes re-energization of the relay 
57 when the switch contact 61 recloses. The opening of 
the contact 62 de-energizes the clutch solenoid 63 in order 
to disengage the driving connection between the motor 36 
and the bevel gear 38, and the opening of the contact 67 
disconnects the reversible motor 43 from energization 
across the ?rst pair of supply conductors 69 and 71. 
As the upper contact 73 of the switch 53 is momen 

tarily closed, a second control relay 74 is energized across 
the supply conductors 58-558. As the relay 74 is ener 
gized, a normally-open holding contact 76 thereof is 
closed in order to maintain the energization circuit for 
the relay 74 through the normally-closed, lower contact 
54 of the limit switch 52 and the now-closed holding con— 
tact 76 of the relay 74. Thus, the relay 74 remains ener 
gized even though the upper contact 73 of the limit switch 
53 reopens as the carriage 31 begins its return stroke. 
The relay 74 also closes a second normally-open con 

tact '77 thereof in order to energize a brake solenoid 78 
of the electromagnetic clutch-brake unit 37. The brake 
unit positively stops the rotation of the twisting pulley 24 
about the line of advancement of the wires 11 and 12 so 
that no twist will be imparted to the wires during the 
return stroke of the carriage 31. The relay 74 also closes 
a third normally~open contact 79 thereof, which energizes 
the reversible motor 43 across a third supply conductor 
81 (alternative to the conductor 69) and the conductor 
71, through a speed-controlling rheostat 82. 
When the motor 43 is energized across the alternative 

lines 71 and 81, the pinion 46 is driven in a clockwise 
direction, as viewed in FIG. 4, in order to move the 
carriage 31 from left to right to return the twisting pulley 
24 and the end pulleys 23 and 26 back to their original 
positions, as shown in FIG. 4. Since the twisting pulley 
24 does not rotate ‘about the line of advancement of the 
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6 
wires 11 and 12 during the return stroke, the twisting 
unit 18 is passive at this time, the newly twisted pair 10 
advancing from right to left and the pulleys 23, 24 and 
26 moving from left to right out of engagement with the 
twisted pair 10. During the return stroke, the pulleys 
23, 24 and 26 rotate on their own axes to permit the 
passage of the twisted pair 10 therepast. 
When the return stroke is completed, the actuator 51 

again operates the limit switch 52 opening the lower con 
tact 54 thereof and momentarily closing the upper con 
tact 56 thereof in order to initiate the next succeeding 
cycle of operation as described hereinbefore. As the 
lower contact 54 is opened, the holding circuit for the sec 
ond control relay 74 is broken ‘and that relay is de-en 
ergized to reopen the contacts 76, 77 and 79 thereof. The 
opening of the holding contact 76 precludes re-energiza 
tion of the relay 74 when the switch contact 54 recloses. 
The opening of the contact 77 de~energizes the brake 
solenoid 78 to permit twisting rotation of the pulley 24 
when the clutch solenoid 63 is re-energized. The open 
ing of the contact 79 disconnects the reversible motor 43 
from energization across the alternate supply conductors 
71 and 81 permitting re~energization across the conductors 
69 and 71 to move the carriage 31 forward. 
The setting on the rheostat 82 is adjusted either man 

ually or by any suitable automatic control means (not 
shown) to regulate the return speed of the carriage 31. 
It is preferred to regulate the return speed so that when 
the pulleys 23, 24 and 26 have been returned to their 
original positions, they engage the span of untwisted 
wires 11 ‘and 12 immediately following the span just 
twisted, as illustrated in FIG. 4, so that a substantially 
continuous alternating succession of twists are formed, 
without an appreciable length of untwisted wires between 

" the alternating twisted sections. 

Alternative Embodiment 

Referring now to FIG. 7, alternative means are shown 
for gripping the advancing wires 11 and 12 and for twist 
ing the gripped wires together into a twisted pair 10. The 
alternative embodiment of the invention includes three 
opposed pairs of nip rollers 83-83, 84-—84 and 86—-86. 
The individual rollers of each pair are biased together 
to engage the advancing wires 11 and 12, and the pairs 
are mounted in alignment so that the wires 11 and 12 may 
advance in a straight line therebetween. The end pairs 
of nip rollers Sit-J63 and 86—86 may be journalled for 
rotation about their own axes between opposed arms 
28'~—28' of a pair of support brackets 29’—29' mounted 
on a carriage (not shown) similar to the carriage 31 
shown in FIGS. 4 and 5. 
The central or twisting pair of nip rollers 84—84 are 

journalled for rotation about their own axes between an 
opposed pair of support members S7-87, only one of 
which is shown, which in turn are secured to a rotatable 
sleeve 33' similar to the sleeve 33 shown in FIGS. 4 and 
5. A bearing bracket 34' and bevel gears 38' and 39' are 
provided similar to the members 34, 38 and 39 described 
hereinbefore, and the remainder of the structure may be 
the same as illustrated in FIGS. 4, 5 and 6. In operation, 
the central pair of nip rollers 84—84 are rotated about 
the line of advancement of the wires 11 and 12 ‘during 
the forward stroke to intertwist the wires, while on the 
return stroke the twisting is stopped and all of the nip 
rollers rotate on their own axes to permit the newly 
twisted pair to pass out of engagement therewith. 

Although the illustrated forms of gripping members 
are preferred, other gripping members might be employed, 
the prime requisite being the ability to hold the ad 
vancing strands against twisting during the forward stroke, 
yet to permit the twisted strands to pass out of engage~ 
ment therewith during the return stroke. For example, 
the gripping members might comprise an opposed pair of 
jaw members biased to closed positions during the for 
ward stroke and carnmed to open positions during the 
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return stroke. The central pair of jaw members would 
then be rotated during the forward stroke to intertwist the 
strands. One form of twisting member having opposed 
jaws for twisting, yet between which the strands may 
advance, is illustrated in Gillis et al. Patent 2,799,299. 
The foregoing discussion has related particularly to 

the twisting of a pair of polyethylene-insulated copper 
wires, which by nature are sufficiently nonresilient that 
the alternating twists imparted according to the invention 
will not subsequently be cancelled; however, in the event 
that it is desired to twist more resilient strands having 
any substantial tendency toward cancellation of the alter 
nating twists, a taping or binding head could be provided 
to apply tape or binding threads to the twisted strands. 

While the foregoing methods contemplate that the 
twisting member should be rotated in the same direction 
during each forward stroke so that the lengths of the op 
positely twisted spans are approximately equal to the dis 
tances “B—-—D" and “C—D” in ‘MG. 3, it would also be 
possible to rotate the twisting member in one direction 
during one forward stroke and in the opposite direction 
during the next forward stroke. In this instance, the 
length of the oppositely twisted spans would be approxi 
mately double that shown in FIG. 3. This last method 
would probably be preferable where relatively long spans 
are desired between each reversal of twist. 

It will be obvious that this invention is not limited to 
the speci?c details described in connection with the above 
embodiments of the invention, but that various modi?ca 
tions may be made without departing from the spirit and 
scope thereof. 
What is claimed is: 
1. Apparatus for imparting an alternating succession 

of twists to a plurality of advancing parallel strands, 
which comprises a reciprocating carriage, three strand 
gripping means mounted on said carriage in aligned re 
lationship to each other and designed for gripping the 
advancing strands against twisting at three spaced points 
therealong, means for reciprocating said carriage so that 
said gripping means alternately advance with and return 
against the advancing strands, means for rotating the cen 
tral gripping means about the line of advancement of the 
strands during at least a portion of the time that said 
gripping means advance with the strands so as to impart 
twists of opposite hands to the strand lengths extending 
between the central gripping means and the end gripping 
means on either side thereof, means for actuating the car 
riage reciprocating means when the carriage has travelled 
a distance equal to a desired fraction of a span between 
the end-gripping means to cause return of the carriage ' 
and the gripping means while the strands advance a corre 
sponding distance so that when the gripping means have 
been return to their original positions they engage a 
span of untwisted wires immediately following the span 
just twisted, and means for stopping the twisting rotation 
of the central gripping means during the time that said 
gripping means return against the direction of advance 
ment of the strands to allow the twisted portion of the 
strands to pass out of engagement with said gripping 
means. 

2. The apparatus de?ned in claim 1, wherein each of 
the three strand-gripping means comprises at least one 
pulley, the three pulleys being mounted on the carriage 
in spaced relationship to each other with their peripheries 
in alignment so that the advancing strands pass in suc~ 
cession around the peripheries of the pulleys, the central 
of the pulleys being mounted rotatably about the line 
of advancement of the strands, each of the three pulleys 
being also mounted rotatably about the central axis there 
of to facilitate the passage of the twisted portion of the 
strands out of engagement with the pulleys. 

3. The apparatus de?ned in claim 1, wherein each of 
the three strand-gripping means comprises a pair of nip 
rollers, the three pairs of nip rollers being mounted on 
the carriage in spaced relationship to each other and 
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8 
aligned so that the advancing strands may pass in a 
straight line between the rollers of each successive pair 
of nip rollers, the central pair of nip rollers being mounted 
revolvably about the line of advancement of the strands, 
the rollers of each of the three pairs of nip rollers being 
also mounted rotatably about the central axes thereof to 
facilitate the passage of the twisted portion of the strands 
between and out of engagement with the successive pairs 
of nip rollers. 

4. Apparatus for imparting an alternating succession 
of twists to a pair of advancing parallel wires, which 
comprises a reciprocating carriage, three wire-gripping 
members mounted on said carriage in aligned relation 
ship to each other and designed for gripping the ad 
vancing wires against twisting at three spaced points 
therealong, a reversible motor for reciprocating said car 
riage in a succession of forward and return strokes where 
in said gripping members alternately advance with and 
return against the advancing wires, a second motor for 
rotating the central gripping member about the line of 
advancement of the wires so as to impart twists of op 
posite hands to the wire lengths extending between the 
central gripping member and the end gripping members 
on either side thereof, a clutch for engaging said sec 
ond motor with the central gripping member, a brake for 
stopping the rotation of the central gripping member, ?rst 
switching means actuated by said carriage near the end 
of a return stroke for disengaging said brake, for en 
gaging said clutch to twist a span of the wires, and for 
connecting said reversible motor to initiate a forward 
stroke of said carriage, and second switching means actu 
ated by said carriage near the end of the forward stroke 
for disengaging said clutch, for engaging said brake to 
stop the twisting operation, and for reversing the con 
nection of said reversible motor to initiate the return 
stroke of said carriage thus permitting the twisted por 
tion of the wires to pass out of engagement with said 
gripping members. 

5. Apparatus for imparting an alternating succession 
of twists to a pair of advancing parallel wires, which com 
prises a reciprocating carriage, three wire-gripping mem~ 
bers mounted on said carriage in aligned relationship to 
each other and designed for gripping the advancing wires 
against twisting at each of three spaced points therealong, 
the central gripping member being equidistant between 
the two end gripping members, means for moving said 
carriage forward so that said gripping members travel 
in the direction of advancement of the wires at substan 
tially the same speed that the wires are advancing, means 
for rotating the central gripping member about the line of 
advancement of the wires during at least a portion of the 
time that said gripping members advance with the wires 
so as to impart twists of opposite hands to the wire 
lengths extending between the central gripping member 
and the end gripping members on either side thereof, 
means for returning the carriage to its original position, 
means for operating said carriage-returning means when 
said carriage has travelled forward a distance substan 
tially equal to one-half of the distance between the end 
gripping members, means for stopping the twisting rota 
tion of the central gripping member during the return 
movement of said carriage to allow the twisted wire 
span to pass out of engagement with said gripping mem 
bers, and means for controlling the return speed so that 
when said gripping members have been returned to their 
original positions they engage the span of untwisted wires 
immediately following the span just twisted. 

6. Apparatus for imparting an alternating succession 
of twists to a pair of advancing parallel wires, which 
comprises a reciprocating carriage, three wire-gripping 
members mounted on said carriage in aligned relation 
ship to each other and designed for gripping the ad 
vancing wires against twisting at three spaced points 
therealong, the central gripping member being equidis 
tant between the two end gripping members, a reversible 
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motor for reciprocating said carriage in a succession of 
forward and return strokes wherein said gripping mem 
bers alternately advance with and return against the ad 
vancing wires, means for regulating said reversible motor 
so that the forward speed of said carriage is substantially 
the same as the speed at which the wires are advancing, 
a second motor for rotating the central gripping member 
about the line of advancement of the wires so as to im 
part twists of opposite hands to the wire lengths extend 
ing between the central gripping member and the end 
gripping members on either side thereof, ‘means for regu 
lating the speed of said second motor to impart a pre 
determined twist length, a clutch for engaging said sec 
ond motor with the central gripping member, a brake 
for stopping the rotation of the central gripping member, 
?rst switching means actuated by said carriage near the 
end of a return stroke for disengaging said brake, for 
engaging said' clutch to twist a span of the wires, and 
for connecting said reversible motor to initiate a forward 
stroke of said carriage, second switching means actuated 
by said carriage when said carriage has travelled for 
ward a distance substantially equal to one-half of the 

10 
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10 
distance between the end gripping members for disen 
gaging said clutch, for engaging said brake to stop the 
twisting operation, and for reversing the connection of 
said reversible motor to initiate the return stroke of said 
carriage thus permitting the twisted wire span to pass out 
of engagement with said gripping members, and means 
for regulating said reversible motor so that the return 
speed of said carriage is such that when said gripping 
members have been returned to their original positions 
they engage the span of untwisted wires immediately fol 
lowing the span just twisted. 
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