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10 Clains. 

This invention relates to cable-making appa 
ratus and more particularly to apparatus for 
making cable, which comprises a plurality of 
Wires held apart by insulators engaging the wires 
at Spaced intervals. 

Recent developments in the communications 
field have indicated the desirability of providing 
cables for certain purposes comprised of a plu 
rality of strands of conducting material spaced 
One from another and sheathed with a suitable 
covering without using a solid layer of dielectric 
between the strands, but rather by providing 
Washers or Spacing members placed at regularly 
Spaced intervals throughout the length of the 
cable for holding the conducting strands in 
Spaced relation. 

It is an object of the present invention to pro 
vide a cable making apparatus for assembling 
Wires and their insulating spacers in a predeter 
mined relation with a high degree of accuracy. 
In accordance With a preferred embodiment of 

the invention, an apparatus for making a cable 
of four wires twisted with respect to each other 
and Spaced one from another by spacers posi 
tioned throughout the length of the cable at pre 
determined intervals comprises four major por 
tions, which are a wire-feeding mechanism, a 
Spacer and Wire assembling mechanisms, a taping 
mechanism, and a twisting and takeup mecha 
nism. In this embodiment of the invention, four 
reels of Wire are positioned to be fed to an as 
Sembling apparatus by means of suitable guides 
which direct the wire into slots formed in spacers 
fed in a predetermined path by the spacer and 
wire assembling mechanism. The spacer and 
wire assembling mechanism includes a hopper 
and a Spacer-feeding device associated therewith 
for feeding Spacers one at a time into a chain 

40 
like Spacer-carrying device which advances the 
spacers in their predetermined spaced relation 
while the Wires are forced into slots in the spac 
erS. At the end of the spacer and wire assembling 
fixture, micrometrically adjustable rolls are pro 
vided for forcing or rolling the wires a predeter 
mined distance into the slots in the spacers and 
a set of guide members are provided for holding 
the wire and spacers in a predetermined plane 
during the assembly thereof. The apparatus for 
Shea thing the formed cable and for twisting the 
Wiles is positioned adjacent the wire and spacer 
aSS3mbling Inechanism and comprises a series of 
tiping heads and a twisting takeup head, which 
in parts 2, Spiral twist to the assembled spacers 
and wires as they are fed through the taping 
nechanism. The taping mechanism during the 

(C. 57-6) 
passage of the Wire therethrough applies paper 
tapes, a copper tape and two steel tapes to the 
cable as it is drawn to the twisting takeup head. 
A better understanding of the invention may be 

had by reference to the following detailed de 
scription when considered in conjunction with 
the accompanying drawings, wherein 

Fig. 1 is a side elevational view of the wire 
supply and spacer-assembling mechanism; 

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

Fig. 3 is a plan view of the taping mechanism 
and the twisting takeup mechanism, and when 
placed to the right of Fig. 2, discloses generally 
the entire plan view of the apparatus; 

Fig. 4 is a side elevational view of the taping 
mechanism and the twisting- takeup head and 
when placed to the right of Fig. 1, together with 
Fig. 1, discloses generally the side elevational 
view of the entire apparatus; 

Fig. 5 is an enlarged fragmentary side eleva 
tional view of the hopper and a portion of the 
spacer feeding mechanism, or in other words, that 
portion of the machine which may be seen when 
viewing the apparatus along the line. 5-5 of Fig. 
2 in the direction of the arrows, parts of this 
figure being broken away to more clearly show the 
construction of the apparatus; 

Fig. 6 is a fragmentary vertical Sctional view 
taken on the line 6-6 of Fig. 5 in the direction of 
the arrOWS; 

Fig. 7 is a fragmentary sectional view taken on 
th line - of Fig. 5 in the direction of the ar 
rows showing some of the details of the construc 
tion of the hopper mechanism; 

Fig. 8 is a fragmentary sectional view taken 
substantially along the line 8-8 of Fig. 6 in the 
direction of the arrows; 

Fig. 9 is a fragmentary sectional view taken 
substantially along the line 9-9 of Fig. 8 in th 
direction of the arrows; 

Fig. 10 is an enlarged fragmentary side eleva 
tional view of a portion of the wire and Spacer 
assembling apparatus showing one of the micro 
metrically adjustable elements for setting a Wire 
into the spacers, parts of the apparatus being 
broken away to conserve space, and the figure 
showing, on an enlarged scale, that portion of 
the apparatus which would be in view when 
looking in the direction of the arrows along the 
line (--) of Fig. 2; ... " 

Fig. 11 is a partial plan view of that part of the 
apparatus which may be seen looking in the 
direction of the arrows along the line - of 
Fig. 10 in the direction of the arrows; 
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2 
Figs. 12 and 13 are fragmentary sectional views 

taken on the lines 2-2 and 3-13, respec 
tively, of Fig. 10 in the direction of the arrows; 

Fig. 14 is a fragmentary side elevational view 
of the elements which force the wires into the 
spacers if they have not been properly posi 

- tioned by the other wire setting elements and 

10 

shows those parts which may be viewed along 
the line 4-4 of Fig. 2 in the direction of the 
arrows; Figs. 15 and 16 are fragmentary sectional and 
plan views, respectively, taken along the lines 
5-5 and 16-16, respectively, of Fig. 14 in the 

5. 

20 

.25 

30 

direction of the arrows; 
Figs, 17 and 18 are enlarged, fragmentary 

vertical sectional views, taken substantially along 
the lines 7-7 and 8-8, respectively, of Fig. 
1 in the direction of the arrows; 

Fig. 19 is an enlarged side elevational view, 
partly insection, of the paper tape serving mech 
anism showing the apparatus, which may be 
viewed looking in the direction of the arrows . 
along the line 9-f 9 of Fig. 3; 

Fig. 20 is an enlarged fragmentary sectional 
view taken on the line 20-20 of Fig. 4 in the 
direction of the arrows; 

. Fig. 21 is a fragmentary sectional view taken 
along the line. 2-2 of Fig. 19 in the direction 
of the arrows; 

Figs. 21-A and 21-B are sectional and plan 
views, respectively, of portions of the taping 

35 

heads for applying the copper and steel tapes, 
respectively, and are similar to the structure 
shown in the right end of Fig. 19; 

Fig. 22 is an enlarged fragmentary Side: ele 
vational view, partly in section, of the twisting 
takeup mechanism, as viewed along the line 

- 22-22 of Fig. 3 in the direction of the arrows; 
Fig. 23 is a fragmentary sectional view taken 

along the line 23-23 of Fig. 22 in the direction 
of the arrows; a . . . 

Fig. 24 is a fragmentary vertical Sectional view 
taken on the line 24-24 of Fig. 22 in the direc 

65 

O 
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tion of the arrows on a somewhat reduced scale; 
Fig. 25 is an enlarged fragmentary Sectional 

view taken on the line 25-25 of Fig. 23 in the 
direction of the arrows; 

Fig. 26 is a sectional view taken on the line 
26-26 of Fig. 25 in the direction of the arrows; 

Fig. 27 is a fragmentary sectional view taken 
on the line 27-27 of Fig. 23 in the direction of 
the arrows; 

Fig. 28 is an enlarged view of the completed 
cable with part of the Wrappings of paper, copper 
and steel partially unwound therefrom to illus 
trate the construction of the completed cable; 
and 

Fig. 29 is an enlarged partial sectional view 
taken through the completed cable shown in Fig. 
28, the Section being enlarged and exaggerating 
the thickness of the tapes to more clearly show 
them. 

Before referring in detail to the drawings, it 
will be noted that the detailed description of the 
structure shown thereon has been divided into 
three parts in order to Simplify the description 
thereof. These three parts comprise the wire 
and spacer assembling mechanism, the taping 
mechanism, and the twisting takeup mechanism. 
In the drawingS, which will now be discussed 

in detail, the same parts have been given the 
same reference numerals throughout the several 
views and the first part of the apparatus to be 
described is the wire and spacer assembling 
mechanism. . . . . . 

2,218,703 
Wire and spacer assembling mechanism 

In the present embodiment of the invention, 
four wires 35, 36, 37 and 38 are to be assembled 
with spacers 39. The spacers are flat rubber 
discs having slots 40, 4, 42 and 43 formed there 
in into which the apparatus forces, the wires 35, 
36, 37 and 38, respectively. In the drawings the 
slots 40, 41, 42 and 43 have been designated only 
in Fig. 29 since the showing thereof in all views. 
would obscure some features of the apparatus. 10 
The wires 35, 36, 37 and 38 are drawn in the 
Operation of the machine from four Supply Spools 
44, 45, 46 and 47 and directed through suitably 
tapered guides 48, 49, 50 and 5 to wire 
straightening devices 52, 53, 54 and 55, respec 
tively. The supply spools' 44, 45, 46 and 47 are 
shown in dot and dash lines in Figs. 1 and 2 and 
may be of any suitable type having caps 56, 57,58 
and 59 positioned thereon for permitting the easy 
withdrawal of the wire from the spools by the 
operation of the apparatus. Adjacent the supply 
spools 44, 45 and 46, there is a standard 60 which 
supports three arms 6, 62 and 63, which have 
the guides 48, 49 and 50 mounted in the ends 
thereof and which support the wire straighten 
ing devices 52, 53 and 54. The three spools 44, 
45 and 46 and their associated apparatus are 
mounted at the left end of the apparatus and 
direct the wire from the spools 44, 45 and 46 
to the disc and wire assembling mechanism, the 
three wires 35, 36 and 37 being the bottom and 
two side wires of the cable while the wires and 
spacers are being assembled. 
The hopper which feeds the spacers 39 into 

association with the wires 35, 36 and 37 is shown 
in detail in Figs. 5, 6, 7, 8 and 9 and comprises 
a perforated barrel 75 mounted on a sleeve 76, 
which is, in turn, fixed to a stud shaft 77. A 
hollow standard 78 supports the stud shaft 77 
and the movable and stationary parts of the 
hopper mechanism. The sleeve 76 has three arms 
79, 80 and 81 extending outwardly therefrom 
which constitute a spider for supporting a sta 
tionary ring 82 and a tube 83. An enlarged por 
tion 84 formed integral with the sleeve 76 (Figs. 
5, 6 and 7) has a slot 85 formed therein for re 
ceiving the tube 83. Seated in a cavity 86 in the 
enlarged portion 84 is a coil Spring 87, which 
normally urges the tube 83 to the right (Fig. 6) 
in the slot 85. The stationary ring 82 has an 
arcuately shaped groove 95 formed therein which 
is in communication with a passageway 96 formed 
in the arm 80 of the spider. The passageway 96 
in the arm 80 of the spider in turn communicates 
with a passageway 97 formed in the stud shaft 
77, which in turn is interconnected with a pas 
sageway 98 leading into the hollow standard 78, 
which is, in turn connected to a suitable evacuat 
ing pump (not shown) whereby a suction is ap 
plied through the standard 78, stud shaft 77 and 
arm 80 to the groove 95. 

Rotatably, mounted upon the Stud shaft T is 
a collar 00 carrying on its left end a disc 10 
of slightly smaller diameter than the stationary 
ring 82. This disc. Of has a ring 02 fixed there 
to by means of Screws 103 and has a series of 
holes 04 equally spaced about its lefthand face 
(Fig. 6) in alignment with the groove 95 in the 
stationary ring 82 so that as the disc 0 is 
rotated, as will be described hereinafter, the holes 
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04 will be brought into cornmunication with the 
groove 95 and the suction applied to the groove 
95 will be also applied successively to the holes 
104 as they move into association with the groove. 75 
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2,218,708 
Each of the holes 04 extends partway through 
the ring - 02 and into communication with a 
radially extending hole 05, of which there is 
one drilled from the inner edge of the ring 102 
to communicate with each of the holes O4. Each 
of the holes 5 is positioned in the Center of a 
depression 08 in the ring O2 and will tend to 
hold a spacer 39 in position in the depression 
08 as the ring f2 rotates. It will thus be ap 

parent that the suction applied to the ring 02 
will hold spacers 39, which have fallen into the 
depressions 08 by gravity, in the depression 08 
as long as the holes 04 are in communication 
with the groove 95 in the stationary ring 82. 
The disc 0 is driven in a clockwise direction 
(Figs. 5 and 8) by means of a sprocket f l (Fig. 
6) fixed to the sleeve OO and driven by a chain 

(Figs. 2 and 6) which is in turn actuated 
by a speed reducer f 2 driven from a motor 3 
shown in Fig. 1. 
Mounted at the left end of the sleeve 00 is a 

vibrator disc A having a series of depressions 
f 5 formed therein for cooperation with a roller 
A 6 mounted in a bearing which surrounds 
the tube 83. The tube 83 will thus be vibrated 
against the pressure of the spring 87 and any of 
the Spacers 39 which fall into the tube will be 
shaken to cause them to assume a flat position 
in the botton of the tube. The botton end of 
the tube 83 is pivotally mounted in a guide mem 
ber f8 fixed to the stationary ring 82 and the 
upper end of the tube has a trough f$ mounted 
thereon for receiving spacers which have been 
carried by the ring O2 from the bottom of the 
hopper to the top thereof, the suction applied 
through the slot 95 serving to hold the spacers 
on the ring 02 while they are carried through 
that portion of the rotation of the ring O2, where 
gravity would tend to draw then out of the de 
pressions 08. It will be noted, by reference to 
Fig. 5, that the groove 95 extends from a point 
just below the point where the parts would tend 
to fall out of the ring 02 to a point directly above 
the trough 9 so that the spacers picked up by 
the ring 02 at the bottom of the hopper will be 
carried to the top thereof and into position over 
the trough 9 where the suction on the spacers 
will be relieved due to the holes fo4 moving out 
of association with the arcuately shaped groove 
95. The face of the perforated barrel 75 has a 
relatively large opening 20 therein through 
Which parts may be placed in the hopper and a 
cover plate 2A is provided for closing this open 
ling. 

Rotatably mounted on the sleeve 00 (Fig. 6) 
is a disc 30, which is somewhat larger in size 
than the disc fol, and which has a rim 3 ex 
tending outwardly therefrom and surrounding 
the ring O2. The peripheral edge of the disc 
30 has gear teeth 32 formed thereon whereby 
the disc 30 is driven in a counterclockwise direc 
tion (Figs. 5 and 8) and the rim 3 has a brake 
band 33 almost completely surrounding it for 
applying a drag to the disc 30 so that its rota 
tion will be smooth and in tinned relation to the 
driving of other apparatus, to be described here 
inafter. Positioned on the left face (Fig. 6) of 
the rim 3i and held in place thereon by the 
screws 34 is a spacer advancing and tilting as 
sembly designated generally by the numeral 35. 
The assembly 35 comprises a ring 36, L 

Shaped in cross section, and having a series of 
apertures 37 equally spaced about its horizon 
tally extending arm. These apertures 3 are 
slightly larger in diameter than the diameter of 

ring 

3 
the Spacers 39. A spacer ring 38 is seated in 
the angle formed by the junction of the two arms 
of the L-shaped ring 36 and has cooperating 
therewith a flat ring 39, rectangular...in cross 
section, through which the screws f34 extend. 
The flat ring 39 and the spacer rings 38 have 
interposed between them a plurality of spacer 
tilting members 40, which are flat on two sides 
and rounded on their other surface, and which 
are so mounted as to be in substantial alignment 
with the apertures 37. The spacer tilting mem 
bers are provided with pins f4 for holding them 

0. 

in place between the flat ring 39 and the spacer 
38 and some of then have apertures 

through which the screws 34 extend. The ring 
f36 is of such diameter that its horizontally ex 

15 

tending arm will just engage the lower end of the 
guide member 8 as the ring is rotated. The 
portion of the horizontally extending arm of the 
ring 36, which engages the undersurface of the. 
guide member 18, is of such thickness that spac 
ers 39 in the guide member f8, which incidental 
ly is provided with a window 42, will drop one 
at a time into the apertures 3 in the ring 36. 
A plate 43 is positioned to engage the outer sur 
face of the ring 36 for a short distance adjacent 
the guide member 8 and supports the spacers 
39 while they are in the apertures 37. It will 
thus be apparent that spacers 39 will drop from 
the guide member 8 onto the plate fi3 each 
time an aperture 37 comes in direct alignment 
with the open end of the guide member 8 and 
that spacers will thus be drawn from the bottom 
of the pile in the guide member 18 one at a time 
and will be moved along the plate 143 until they 
reach its right end (Fig. 8), where they will drop 
of the plate 43 and into position between the 
adjacent spacer tilting members 40. As the 
Spacers 39 fall onto the Spacer tilting members, 
they will strike the rounded face thereof and be 
tilted to a substantially vertical position and will 
be prevented from falling through the space be 

20 

4) 

tween the tilting members by a guide plate 44 
until they have been carried to the right end of 
the guide plate (Fig. 8), where they will be per 
mitted to drop from their position between the 
tilting members. 
The disc 3) is driven by a gear 50, which 

meshes with the gear teeth f32 formed on the 
periphery of the disc and the gear 50 is mounted 
upon a shaft 5, which also carries an idler 
sprocket (52. The idler sprocket f 52 supports a 
carrier chain 53, which serves to carry the spac 
ers 39 while they are being assembled with the 
wires 35, 36, 37 and 38. The carrier chain f 53 
comprises a plurality of links 54 and 55, which 
are substantially U-shaped in configuration, as 
may be seen by reference to Fig. 9, and are in 
terconnected by pins 56. All of the links 54 
and 55 have upwardly extending projections 57 
in each of which there is formed a slot 58 for 
receiving the wire 35. 
projections 57 formed on the links 54 and 55 
cooperate to provide spaced-apart portions be 
tween each pair of links wherein the spacers 39 

45 

50 

55 

60. 
The upwardly extending 

may be carried through the spacer and wire as 
sembling section of the machine. The links 55 
are somewhat larger in cross section than the 
links 55 and have projecting ears 59 which ex 
tend over projecting ears 60 formed on the links 
f 54. Positioned within each pair of projecting 
ears 60 is a roller 6, which engages in the 
teeth of sprocket 52 and rides on a plate 62 
after they leave the sprocket. The plate 62 is 
positioned between a pair of spacer plates f63 75 
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4. 
and 64, of which there are provided a plurality 
spaced throughout the length of the plate 62. 
The spacer plates 63 and 64 are mounted upon 
supporting plates 65 and 66 by means of bolts 
6-67, some of which extend through the 

supporting plates 65 and 66 and a standard 68, 
which is rigidly fixed to a pair of plates 69 and 
f70 fixed to the hollow standard 78. The Sup 
porting plates 65 and 66 have the shaft 5 
journalled therein and also support a tie bar if, 
to which the brake band 33 is tied by means of 
a brake rod f2, one end of which is fixed to the 
tie bar 7 and the other end of which extends 
through the tie bar and is normally held taut 
on the rim 3 by means of a coil spring 73 sur 
rounding the end of the rod 72 and interposed , 
between a nut 74 on the rod and the tie bar 7. 

20 

30 

The supporting plate 65 also supports the plates 
f43 and 44, the plate 44 being formed integral 
with a bracket f 75 which is fixed to the plate 
65 and has an extending portion 76 on which 

the plate 43 is mounted. The left end (FigS. 1, 
2 and 5) of the supporting plates 65 and 66 
have a wire guide 85 mounted thereon for direct 
ing the strand of wire 35 into the slots 158 in the 
links of the carrier chain. 
Since the idler sprocket 52 and the disc 3) 

are geared together, it is believed that it will be 
apparent that the spacer advancing and tilting 
assembly 35 will be rotated in timed relation to 
the movement of the carrier chain 53. Refer 
ence to Fig. 8 will make it clear that the Spacers 

s: 39, which are dropped into the space between the 
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spacer tilting members 40, will be carried along 
on the guide plate 44 until they come to the end 
of the plate 44 and thereafter Will drop off the 
plate 44 into the slots between the links on the 
carrier chain 53. Since the assembly f35 and 
chain 53 are driven in Synchronism, one Spacer 
39 will be dropped in each slot between the links 
of the carrier chain and will rest on the wire 35, 
which is in thesiots 58 in the links 54 and 55, 
a pair of guide members 86 and 87 being pro 
vided for holding the spacers 39 against move 
ment to the right or left (FigS. 6 and 9) and a 
pair of guide members 88 and i89 being provided 
for guiding the carrier chain during its move 
ment. The guide members 86 and 87 are 
mounted on the guide members 88 and 89, re 
spectively, which are in turn positioned on top of 
the supporting plates 65 and 66. The Spacers 
thus deposited in the carrier chain Will be moved 
to the right (Figs. 1, 2, 5 and 8) past a brush 90, 
which is rotated at relatively high speed by 
means of a belt 9 driven from the speed reducer 
2 (Figs. 2 and 5). The brush f$0 is mounted 

upon a bracket 92 which is secured to the plate 
165 and extends over the guide members 86 and 
87. The brush 90 is rotated at right angles or 

obliquely to the direction of travel of the carrier 
chain and will thus spin the spacers in the chain 
until one of the slots in the spacer engages the 
wire 35 and the spacer drops down away from the 
brush. 
A blast of air delivered from a jet, such as is 

shown at 93, may be directed to the periphery of 
the spacers to supplement the brush f 90 or the 
brush 90 may be omitted and the jet 93 con 
nected to a Suitable source of air under pressure 
may be used to rotate the Spacers until the bot 
tom slot in the Spacer engages with the wire 35. 

5 

The blast of air will also remove any foreign mat 
ter from the surfaces of the spacers. 
AS the Spacers are carried to the right by the 

carrier chain 53, and after they have passed the 

2,213,703 
brush, any spacer which was not properly seated 
on the wires 35, that is, any Spacer which did not 
have one of its slots brought into registry With 
the wire 35, will be raised up above the top of 
the guide members 86 and 87, and as it moves 
forward, it will engage the underside of a bar 
95 (Fig. 10) which is slidable vertically on a 
bridge member 96 and a pair of bridge mem 
bers 98 and 99. The bar 95 is held in the 
bridge members by means of a pair of pins 200 
and 20 Set in the bridge member 96 and in the 
bridge members 98 and 99, respectively, and 
engaging in slots 202 and 203, respectively, in the 
bar 95. The bridge member 96 is mounted 
upon the guide members 86 and 87 and extends 
upwardly and over the carrier chain with the 
spacers on it, whereas the bridge members 98 
and 99 are mounted on shouldered plates 83 
and 84, which are in turn fixed to the support 
ing plates (65 and 66. The bridge member 96 
has a block of insulating material. 205 mounted 
thereon which carries a contact 206 adapted to 
be engaged by a contact 207 mounted on the bar 
95 if the bar 95 is moved upwardly by a spacer 
not properly placed on the carrier chain. If the 
spacers 39, as they pass the bar 95, are in the 
proper position, an extending portion 208 of the 
bar will register with a slot in the spacer, as 
shown in Fig. 12. However, if any spacer happens 
to be turned out of its normal position and the 
wire 35 is not in one of the slots, the spacers will 
raise the bar 95, thereby to cause a circuit to be 
completed between the contacts 206 and 207 to 
establish other circuit connections (not shown) 
for stopping the machines and notifying the op 
erator, by either an audible or visible signal, of 
the reason for the machine stopping. The bridge 
members 98 and 99 are bolted together by ma 
chine screws 20 and serve another purpose, that 
is, they cooperate with a substantially triangu 
larly shaped member 209 interposed between 
then to serve as a guide for the wire 38. 

Positioned closely adjacent the right end (Fig. 
10) of the bridge members 98 and 99 and the 
triangularly shaped member 209 is the first pres 
sure roll 22, of a series of pressure rolls, which 
Serves to force the Wire 38 firmly into the slots 
in the spacers 39. As may be seen, by reference 
to Figs. 10 and 17, the pressure roll 220 has a re 
duced section 22 at its periphery, which extends 
into the uppermost slot in the spacers 39 and will 
force the wire 38 down into the slot. The pres 
sure roll is mounted upon a shaft 222 formed in 
tegral with a block 223 fixed in a plate 224, which 
is dove-tailed, as shown at 225, in a plate 226, 
which in turn is Secured to a mounting bracket 
227. The bracket 227 is suitably, fixed to the 
supporting plate 66 and supports the plate 226, 
which has a hollow central portion 228 through 
which a screw 229 extends. Fixed to the up 
per end of the screw 229 is a knuried handle 230 
having a reduced portion 23 on which there are 
Suitably inscribed markings for indicating the de 
gree of rotation of the screw 229 with respect to 
the block 223 in which it is threaded. The mark 
ings on the reduced portion 23 cooperate with 
a reference mark on a collar 232, which is keyed 
in the plate 226 by means of a tapered pin 233, 
and cooperates with a shoulder 234 formed on 
the Screw 229 to hold the screw fixed against ver 
tical movement. A set Screw .235 is threaded into 
the collar 232 and may be set against the shank 
of the Screw 229 to hold it in any one of its ad 
justed positions. It is believed to be apparent, by 
reference to FigS. 10 and 17, that rotation of the 
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screw 229 will change the position of the pres 
sure roll 220 with respect to the spacers 39 car 
ried by the carrier chain 53. 
A pair of brackets 245 and 246 are mounted on 

the Supporting plates 65 and 66 and adjustably 
support pressure rolls 247 and 248, respectively. 
These two pressure rolls are identical in con 
Struction. With the pressure roll 220 and Serve to 
accurately position the Wires 36 and 37 in the 
slots in the spacers 39 as the spacers are moved 
past them. 
The wires 36 and 37 (Figs. 10 and 11) are 

passed through slots 249 and 250 in the shouldered 
plates 83 and 84, respectively, and the plates 
83 and 84 have air passages 25 and 252 formed 

therein connected to a suitable source of air 
under preSSure by pipes 253 and 254, respectively. 
The air under pressure passing through the pas 
Sages 25 and 252 is directed by a pair of jets 255 
and 256 onto spacers carried by the carrier chain 
53 So that the Spacers will be forced against the 

right-hand links 54 and 55 as the spacers move 
into association with the presser roll 220, whereby 
the Spacers, in being forced onto their associated 
Wires, will be Spaced equal distances one from an 
other. The assembled wires and spacers will 
continue to move to the right as the carrier chain 
53 advances, and in so moving to the right, will 

arrive at the position shown in detail in Figs. 
14 and 15, where the side slots in the spacers are 
engaged by two stabilizing fins 260 and 26 
mounted on the Supporting plates f65 and 66. 
These Stabilizing fins will restrain the Spacers 
against movement vertically as they are moved 
to the right in a horizontal plane and Will carry 
them past a Sensing device, designated generally 
by the numeral 262 which comprises an L-shaped 
Sensing finger 263 pivotally mounted on a bridge 
264 which is carried by the supporting plates 65 
and 66. The sensing finger 263 is pivoted on the 
bridge 264 and has a horizontally extending sur 
face 265 which engages the upper surface of the 
spacers as they pass by and this surface 265 is of 
Sufficient length to Spain a little more than two of 
the spacers in position in the carrier chain. If a 
Spacer is missing from the group strung on the 
four wires, the Sensing finger 263 Will tilt in a 
clockwise direction to bring a contact. 266, 
mounted upon its vertically extending portion, 
into engagement with a fixed contact 267 to es 
tablish circuit connections, not shown, which will 
Cause the machine to Stop and indicate the con 
dition which exists. 
Shortly after the assembled wires and spacers 

paSS the Sensing finger 263, the carrier chain will 
Start to recede from the Spacers due to the fact . 
that the upper surface of the plate 62 slopes 
downwardly, as shown at 268. As soon as the 
carrier chain 53 has moved downwardly from the 
spacers a sufficient distance so that it will not 
disturb their spacing in the manner just de 
Scribed, the chain passes onto its driving sprocket 
269, which is mounted upon a shaft 270 extend 
ing OutWardly from a speed reducer 27 (Fig. 2). 
The Speed reducer 27 is mounted upon a plat 
form 272 and is driven by means of a chain drive 
273 from a main drive shaft 274. Reference to 
the right end of Figs. 1 and 2 and the left end of 
Fig. 3 shows that the main drive shaft 274 is 
geared to an auxiliary drive shaft 275, which is in 
turn driven by a main driving motor 276. The 
notor 276 is mounted on the left end of a sup 
porting framework 277, at the left end of which 
(Figs. 1 and 2) there are a pair of upright stand 
ards 279 and 280. The upright standard 279 is 

S 
fixed to and supports the supporting plate 65 
and the standard 280 Supports the Supporting 
plate 66. Both of the supporting plates 65 and 
66 extend to the right a short distance beyond 

the standards 279 and 280 (Figs, 1, 2, 3 and 14) 
and have mounted thereon brackets 28, 282, 283 
and 284, which support four pressure rolls 285, 
286, 287 and 288, which are identical in construc 
tion with the pressure roll 220, and which are 
supported in exactly the same manner on their 
associated brackets as was the pressure roll 220 
on its bracket 22. As will be apparent, by refer 
ence to Figs. 1, 2, 3, 4, 16 and 18, the pressure 
rolls 285 and 286 and pressure rolls 287 and 288 
are mounted to engage the wires at diametrically 
opposed points so that the wires will be set into 
the spacers an accurately measured and equal 
distance. From the pressure rolls 285, 286, 287 
and 288 the assembled wires and spacers are di 
rected to the taping mechanism, 

Taping mechanism. 
The taping mechanism includes three taping 

heads, designated generally by the numerals 300, 
30, and 302, which are Substantially identical in 
construction and which apply two gap type paper 
tapes 303, one overlapping copper tape 304, and 
two gap type steel tapes 305, respectively, to the 
assembled spacers and Wires. The only differ 
ence between the various taping heads lies in the 
dimensions of the guides which direct the layers 
of material to the assembled wires and Spacers 
and therefore only the taping head 300 will be de 
Scribed in detail. 
Supporting frameWork 2, are three inverted V. 
shaped standards 306, 307 and 308, which are 
formed from channel members and suitable gus 
set plates and which bridge the framework 277 
and extend upwardly therefrom to support the 
heads 300, 30 and 302, respectively. Mounted 
in the standard 306 is a tubular bearing member 
309 which has a shoulder 30 for engaging one 
side of the standard 306 and which is threaded 
at 3 f to receive a locking member 32 whereby 
the bearing 309 will be locked in position in the 
standard 306. A tubular head supporting mem 
ber 33 is rotatably mounted upon the bearing 
309 and has keyed thereto a sprocket 34 adapted 
to be driven by a chain 35, which is in turn 
driven by the auxiliary drive shaft 275. 
The head supporting member 313 has a flanged 

portion 320, on which are mounted a pair of 
brackets 32 and 322, the bracket 32 being 
mounted directly on the flange 320 and the 
bracket 322 being spaced therefrom by means of 
a block 323. The bracketS 32 and 322 have ad 
justable tape reel supporting members 324 and 
325, respectively, mounted thereon. The tape 
reel supporting members 324 and 325 are adjust 
able angularly with respect to the brackets 32 
and 322 so that the angle at which the tapes. 303 
are fed from their reels 326 may be adjusted to 
control the angle of feed thereof to the assembled 
spacers and wires. Also mounted upon the flange 
320 is a substantially rectangular plate 330, which 
has a collar 33 fixed therein by means of ScreWS 
332. The collar 33 has a tubular member 333 
fixed therein by means of set screws 334 threaded 
in the collar 33 and engaging the outer surface 
of the tubular member 333. At its left end (Fig. 
19), the tubular member 333 carries an insulating 
bushing 335 having an annular member 336 fixed 
to its outer end for cooperation with a brush 337 
mounted upon the locking member 32. The 
bushing 335 has an aperture 338 formed therein 

Extending upwardly from the 
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through which an insulated wire 339 passes for 
connection to the annular member 336. This 
wire 339 is wrapped around the tubular member 
333 and extends through a slot .340 formed in the 
collar 33. Mounted in the tubular member 333 
and fixed thereto, by means of a set screw 34, is 
a guide supporting tube 342 around which the in 
sulated wire 339 is wrapped and to which there is 
fixed an annular insulating bushing 343. 
The guide supporting tube 342 has a pair of 

rounded slots 344 formed therein and extending 
a substantial distance from the right end (Fig. 
19) of the tube. There is a shouldered guide 
member 345, formed of two semi-circular halves, 
inserted into the right end (Fig. 19) of the tube 
342 and having an internal diameter just slightly 
larger than the wires and spacers with the serv 
ings of paper tape 303 thereon. The member 365 
is held in place in the end of the tube by a ring 
346 surrounding the tube and compressing it 
against the member 345, set screws 353 being 
threaded in the ring 346 to compress the tube 342 
on the guide member 345. Fixed to the tube 362 
intermediate the ring 346 and the insulating 
bushing 343 are a pair of guide sleeves 347 and 
348 which surround the tube and have rounded 
guide surfaces 349 and 350 and 35f and 352, re 
spectively, which engage the edges of the paper 
tapes 303 to properly guide them into the rounded 
slots 344, from which they are directed to the as 
sembled spacers and wires and are wrapped 
around the assembly, as shown in Fig. 21. Each 

35 

of the guide members 347 and 348 has four pins 
355, 356, 357 and 358 mounted on the outer ends 
thereof and these pins are adapted to receive . 
control levers 359 and 360. It will be noted, by 
reference to Figs. 19, 20 and 21, that the control 
levers are pivoted on the pins 355 and 358 and 
are urged toward the pins 356 and 357 by the 
paper tapes 303 when the tapes are in the posi 
tion shown in Figs. 19, 20 and 21. 
one of the tapes. 303 breaks, the weight of the 
lever associated with the broken tape will cause 
the lever to rock about its pivot pin 355 or 358 

45 and cause an extending portion 36 to engage 
with an annular metallic member 362 mounted on the insulating bushing 343 and electrically 
connected to the Wire 339. The levers 359 and 
360 are in conducting engagement with the frame 

50 

55 

of the apparatus in their normal positions, and 
since the wire 339 is insulated from the frame of 
the apparatus, the engagement of the extending 
portion 36 of one of the levers 359 or 366 with 
the conducting ring 362 will close a circuit 
through the frame of the apparatus to the brush 
337 to establish a circuit, not shown, which will 
stop the machine and indicate that a tape has 
broken. 

65 
cable and that this tape is applied in an overlap 

70 tape. 

75 

In Figs. 21-A and 21-B, the taping guides for 
applying the overlapping copper tape and the two 
spaced steel tapes have been shown in some de 
tail, the same reference numerals being used as 
were used in Fig. 19 for the paper tape guides 
but being given the exponents A and B in Figs. 
21-A and 21-B, respectively. It will be noted 
that there is only one Copper tape applied to the 

ping relation, the guide members and control 
members being substantially the same as those 
disclosed in Fig. 19 for the application of paper 

In like manner, Fig. 21-B illustrates the 
guide members and control mechanism for the 
two steel tapes. 

It will be understood that as soon as the as 
Sembled wires and spacers leave the last pressure 

: 388 and 389, 

However, if 
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rolls 285, 286, 287 and 288, the twisting takeup 
mechanism begins to impart a twist to the assen 
bled spacers and wires and that this twist is 
imparted to the spacers and wires as they pass 
through the taping heads. Thus, the completed 
cable will be wound on a reel in the takeup mech 
anism, which will now be described. 

Takeup mechanism Y 
As pointed out in the brief description of the 

drawings, the twisting takeup mechanism is 
shown in general in Figs. 3 and 4 and in detail in 
Figs. 22 to 27; to which reference will now be 
made. The takeup mechanism comprises a cradle 
375, which has a tubular projection 376 extending 
to the left therefrom (Fig. 22) on which the en 
tire cradle and its associated parts are mounted. 
The tubular. projection 376 is mounted to rotate 
within a bearing 377 mounted upon a standard 
378. The left end (Fig. 22) of the projection 376 
has a guide member 39 threaded therein for 
guiding the completed cable, designated 380, to a 
takeup reel 38 on the cradle 375. Fixed to the 
cradle 35 is a sprocket 382 adapted to be driven 
by a chain 383. The chain 383, in the embodi 
ment of the invention shown, is driven by a 
sprocket mounted on the end of a shaft. 384 
(Fig. 3) suitably journalled in the supporting 
framework 277. The shaft 384 carries, at its left 
end (Fig. 3), a gear. 385, which meshes with a 
gear 386 mounted on a shaft 387, which is geared 
to the main drive shaft 274 by means of gears 

The driving connection just de 
scribed will rotate the entire cradle 375 in one 
direction to impart a twist to the cable 380. . If 
it is desired to twist the cable in the opposite di 
rection, the shaft 38 may be shifted to the posi 
tion in which the shaft 387 is now shown and the 
shaft 38 eliminated, whereby the cradle 375 will 
be rotated in the opposite direction. Any suit 
able chain tightening device may be used for 
tightening the chain 383 on its sprocket 382 
to compensate for the shifting of the shaft 384 
from One position to another, as just described. 

Rotatable on the outer surface of the bearing 
37 (Figs. 22 and 24) is a brake drum 390 which 
has cooperating therewith a pair of brake shoes 
39 and 392 mounted intermediate the ends of 
pivoted brake arms 393 and 394, respectively. 
The brake arms are pivoted at 395 and 396 ad 
jacent their lower ends and are connected at 
their upper ends to a pair of sleeves. 397 and 
398, respectively. The sleeve, 398 is held on the 
end of a brake rod 399 by means of a pair of nuts 
400 and 40?, and the sleeve 39 is slidable on the . 
brake rod 399, which is threaded at its left end 
(Figs. 23 and 24) to receive a threaded hand 
wheel 402 between which and the sleeve 39 there 
is interposed a coiled spring. 403 encircling the 
brake rod 399. By tightening or loosening the 
hand wheel 02, any desired tension may be ap 
plied to the brake drum 399 by means of the 
just described mechanism. 
The brake drum 390 carries a ring gear 804 

which meshes with a gear 305 mounted upon a 
shaft 406, journalled in the bearing block 407, 
which is fixed in an aperture 408 in the cradle 
375. The bearing block 407 carries a normally 
unused idler gear 409 having relatively wide 
teeth & O, which, as shown in Fig. 25, are out of 
mesh with the gear 405, which, as shown in Fig. 
22, meshes with the ring gear 808. The idler 
599 is mounted upon a stud shaft 4 f fixed in 
the bearing block 40 and serves no purpose 
when it is mounted as shown in. Figs. 22 and 
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25. However, if the direction of twist in 
parted to the cable is reversed by changing the 
position of shaft 384, it is necessary to change 
the direction of drive of the takeup reel. 38' to 
compensate for the change in direction of twist 
imparted to the cable. This may be accomplished 
by reversing the gears 405 and 49, that is, turn 
ing them end for end on their respective shafts. 
This will cause the gear 5 to fall into a plane 
where it is out of mesh with the gear 404, but 
in mesh with the teeth of the gear 499 and the 
teeth 4 of the gear 409 will be in mesh with the 
ring gear 804. From the foregoing, it is believed 
to be apparent that regardless of the direction of 
twist imparted to the cable, the shaft 806 will be 
rotated in the same direction if the proper gear 
changes are made. 
Carried by the shaft 406 (Fig. 25) on the end 

opposite the end on which the gear is is 
mounted, is a beveled gear. 826, which meshes 
with a pair of beveled gears 42 and 422 rotatable 
in a transmission housing 623. The gear 525 
is keyed to a shaft. 426 and has formed on its 
left face (Fig. 25), a toothed clutch 425, which, 
as shown, is in engagement With a clutch men 
ber 26 slidably keyed to the end of a shaft 32. 
which is journaled in and freely rotatable in 
the gear 422. The clutch member 2S has formed 
on its left end clutch teeth, 428 adapted to co 
operate with the teeth of a clutch 429 formed 
on the right-hand face . (Fig. 25) of the gear 
322 when the clutch member 26 is shifted to the 
left (Fig. 25). The shaft 42 drives the takeup 
reel 38 through a roller chain 30, which meshes 
with a sprocket 43 secured to a collar 32 (Figs. 
23 and 27). The shaft 2 is square in the 
area, thereof surrounded by the collar 632 and 
is engaged by four rollers 33-33, which are 
rotatable in the collar 32 so that the collar 
will slide freely, along the shaft. 24, as the 
cable 386 is distributed on the reel 38. The 
sprocket 3 and its supporting collar 432 are 
mounted within a casing A38, fixed to a reel 
supporting frame composed of angle members 
A35, 436, 437 and 438. The angle members 35 
and 36, as shown in Big. 22, are irregular in 
shape and extend outwardly to the right from 
the angle members 43 and 638 to provide a pair 
of vertically disposed surfaces 839 and 386 (Figs. 
3, 4, 22 and 23) on which reel journal blocks éé 
and lies, respectively, are mounted. Rotatably 
mounted in the reel journal blocks 4A is and 345 
are a pair of bearings 38 and E4, respectively, 
having a reel supporting screw A$8 mounted 
therein. The screw 448 is provided with an en 
larged portion 49, which tapers, as shown in 
450, to a smaller diameter, as shown in 65 ... The 
tapered portion 450 of the screw 48 is adapted 
to engage in an aperture 52 in one head of the 
reel 38 and the portion 5 of the screw 33 
is shown threaded at 553 to engage a correspond 

8. 

75 

ingly threaded portion in the bearing 33. The 
bearing £4 carries a finger $55 adapted to ey. 
gage in an aperture 55 in the other head of the 
reel 338, whereby the reel 33 may be fixed to 
the bearings is 6 and 5. ... . 
The right end (Fig. 23) of the bearing 45 has 

a sprocket 460 rotatable thereon and provided 
with a clutch face 53, which is normally en 
gaged by a cooperating clutch face f362 formed 
oia a collar 63 formed integral with a han: 
wheel 64. The collar 63 is normally urged to 
the left (Fig. 23) by a Series of coil Springs 365 
seated in pockets in the collar and abutting a 
hand wheel 956. Adjacent their peripheries, 

rotate together. 

y 

the hand wheels 664 and 6 have radially ex 
tending plates 867 and 468 welded to them and 
the hand wheel 466 has an axially extending ring 
469 fixed to it for supporting coil springs in 
the space between adjacent plates 36 and 868, 5 
whereby the two hand wheels will be urged to 

The springs 465 normally hold 
the clutch face 462 in engagement with the clutch 
face 46 so that the rotation of the sprocket 460, 
by the chain 43, will drive the hand wheel 464 0 
and the springs 4 interposed between the plates 
$67 and 468 will tend to drive the hand wheel 466 
with the sprocket. The hand wheel 466 is fixed 
to the bearing 4.7 and therefore the sprocket 460 
will resiliently drive the bearing 44 to rotate is 
the reel 38. Suitable markings are placed on 
the hand wheels A68 and 466 and the tension on 
the brakeshoes 39A and 392 on the brake drun 
390 may be regulated to drive the takeup reel 
38f under the desired tension, as indicated by 20 
the displacement of the hand wheel 864 with 
respect to the hand wheel 866. 
Mounted in the bottom end of the casing 433, 

as shown in Figs. 23 and 27, is a block 480 hav 
ing the configuration at its left end (Fig. 27) of 2s 
half a nut, that is, half a, thread is formed in the 
block 48 to cooperate with a screw 48. The 
block 48 is provided with a handle 482, where 
by it may be withdrawn from engagement with 
the screw 3E provided a spring-pressed plunger 89 
4383 has been withdrawn from a socket 485 in 
the block 488. The screw 48 is journalled in a 
side member 485 and a side member 4es of the 
cradle 375 and carries on its left end (Fig. 23) a 
gear 487, which meshes with a gear 488 mounted 35 
on the shaft 42. 

the Side members 485 and 36 of the cradle 
3. are joined together at their upper ends by 
an angle member 42 and they are joined together 
at their bottom ends by another angle member 40 
$ 2. The angle members 6 and 372 have track 
members 473 and 674, respectively, fixed to them 
for engagement by rollers 875-65 rotatably 
mounted on the angle members 43 and 438 of 
the reel supporting frame. As shown in Figs. 22 is 
and 23, two rollers 475 engage a horizontai sur 
face of the track member 43, two rollers 45 
engage a vertical surface of the track 3, two 
rollers engage a vertical surface of the track 
member 6 and two rollers engage a horizontai St 
Surface of the track member 4. From the 
foregoing, it is believed to be apparent that the 
reel supporting frame may be slid back and forth 
on the cradle 35 to move the reel 38 mounted 
thereon back and forth with respect to the guide. SS 
member 39 to distribute the cable 380 on the 
ree 38. 
As show in Fig. 25, the shaft 427 is connected 

through the clutch member 526 to the gear 42, 
whereby the reel supporting frame will be driven. 90 
to the left (Fig. 23) and this drive of the reel 
Supporting frame to the left (Fig. 23) will cora 
tinue until the angle member 436 engages a col 
as 49 fixed to a shaft, 39 aid slidable in the 
transmission housing $23. The collar 496 is 65 
pinned to the shaft $9 at 492 and a correspond 
ing collar 693 is pinned to the shaft 9i at 494. 
The collars 49 and 493 have pockets 695 and 496 
formed therein in whici coil springs 49 and 
698, respectively, are seated. The coil springs 
S. and 388 abut, a shoulder £93 formed or 8. 

sleeve 556, which is slidable on the shaft 9 a. 
The collar 493 has a:n extension 5 formed theree 
on which enters a, slot 53 in a ring 53 fixed 
to the clutch member 423. A pair of latches is 
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504 and 505 (Fig. 26) cooperate with the collar into the slots between the links f54 and 55 of 
499 to hold it in either of two positions, being 
urged into engagement with the collar by coil 
springs 506 and 507, respectively. 
The just described mechanism comprises what 

is commonly known as a "load and fire' mecha 
nism, which-will hold the clutch member 426 in 
engagement with either the clutch face 425 or the 
clutch face 429, into which positions the clutch 

10 member will be moved by the snap action of the 
springs when the collar 490 or the collar 493 
engages the angle members 435 or 436. When 
the clutch member 426 is moved from engage 
ment with the clutch face 425 into engagement 

5 with the clutch face 429, the direction of rotation 
of the screw 48 will be reversed and the screw 
will continue to rotate in said reversed irection 
until the "load and fire' mechanism is reversed 
again by the forcing of the shaft 49 in the 

20 oppositt direction, whereupon the direction of 
rotation of the screw will again be reversed and 
it will drive in the direction originally described 
to thus distribute the cable 380 on the reel 38. 

It is believed that the following brief descrip 
25 tion of the mode of operation of the mechanism 

will aid materially in an understanding of the 
mode of operation of the apparatus. 
Four strands of wire 35, 36, 37 and 38 having 

been drawn from the supply spools 44, 45, 46 and 
80. 47 and threaded through the machine to the reel 

38 and fixed to the reel in any suitable man 
ner, a Supply of spacers 33 having been placed 
in the perforated barrel, and reels of paper, cop 
per and steel tapes having been placed on the 

35 taping heads 308, 30 and 382, the notors 3. 
and 276 may be started to initiate the operation 
Of the machine. The notor 3 will rotate the 
ring 92 and the ring will pick up spacers 39 from 
the bottom of the barrel 75 and carry them up 

40 to the trough 9, where they will be dropped into 
the tube 83. The motor 3 will also cause the 
tube 83 to vibrate through the engagement of the 
roller 6 with the depressions 5 on the vibra 
tor disc 4, whereby the spacers carried from 

45 the bottom of the barrel 75 up to the trough 19 
will be arranged in an orderly pile in the tube 83. 
The means for vibrating the tube 83 illustrates 
one form of device that may be used, but it will 
be understood that an electrical coil. vibrator or 

50 any other suitable device may be used. 
Spacers which have been piled up in the tube 

83 will pass downwardly through the tube and 
assume the position shown in Fig. 8, where they 
are resting on the plate 43. As the motor 276 is 

55 started, the carrier chain 53 will start to ad 
vance, the drive for the carrier chain being sup 
plied from the motor 276 through the main drive 
shaft 275 and auxiliary drive shaft 274, the chain 
273 and speed reducer 27 to the main driving 

60 sprocket 269. The carrier chain 53 not only 
. . . serves to advance the spacers 39 which it carries, 

but also drives the shaft 5 through the idler 
sprocket f 52, which meshes with the carrier chain 
53. The gear 59, which is mounted on the 

65 shaft f 5f, drives the disc 30 and the spacers, 
" which are fed downwardly through tube 83 to the 
plate 43, will be picked off the plate 43 one at 

- a time by the ring f36, rotating in timed relation 
to the drive of the carrier chain, and the Spacers 

70 which are picked off the plate f43 will drop 
through the apertures f37 in the ring 36 and will 
fall into the Space bei, Ween adjacent Spacer tilting 
members 4, where they will rest on their edges 
on the upper surface of the guide plate 44 un 

is til they reach the end of the guide plate and drop 

the carrier chain ?53. The brake band 33, in 
retarding the motion of the disc 30, will also 
take up any slack which there may be in the 
carrier chain 53 and insure that the space be 
tween the spacer tilting members f40 and the 
space between adjacent links 54 and 55 are in 
roper alignment so that the spacers will drop 

off of the plate 44 and into space between the 
projections 57 on the links. 
As the carrier chain advances to the right, it 

wiil carry the spacers, which have dropped off the 
guide plate 44, to the right into association with 
the brush 93, driven by the motor 33, where 
the spacers will be spun by the brush 90 and the 
blast of air from the jet 93 or if the brush is not 
used, then by the blast of air until a slot in the 
Spacer is engaged by the wire 35 and the spacers 
Will thus be properly aligned with the wire 35 and 
carried to the right by the "carrier chain until 
they come to the position where the wire 38 is 
fed to the uppermost slot in the spacers and is 
forced into the slot by the pressure roll 220. If 
any Spacers are not properly aligned with the 
Wire 35, the Solid portion of the spacer will cause 
the bar 95 to move upwardly, thereby to move 
the contact 207 (Fig. 10) into engagement with 
the contact 206 to establish circuit, conditions 
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which will stop the machine and notify an opera- . 
tor of the condition which exists. 
A continued movement of the spacers 39 and 

the wires 35 and 38 to the right will bring them 
into that portion of the nachine illustrated in 
Fig. 11 where the blast of air from the jets 255 
and 256 Will force the spacers to the right against 
the upWardly extending projections 57 on the 
links to the right of the spacers (Fig. 1) just 
prior to the time when the wires 36 and 37 are 
guided into the side slots in the spacers by the 
preSSure rolls 247 and 248. As the carrier chain 
53 continues to carry the assembled spacers and 

wires to the right, the spacers will arrive at the 
position shown in Fig. 14, where the stabilizing 
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fins 260 and 26 engage the side slots in the . 
spacers and where the chain 53 recedes from the 
Spacers, and as the spacers paSS through this 
position, the sensing device 262 will determine 
whether the partially formed cable has arrived 
at this position with a spacer missing, and if a. 
spacer is missing, the sensing finger 263 will tilt 
in a clockwise direction to move contact 266 into 
engagement with contact 267 to establish a cir 
Cuit condition stopping the machine and notify 
ing the Operator that a Spacer is missing from the 
assembly. 
The assembled wires 35, 36, 37 and 38 and 

Spacers 39 are advanced, from the point where 
the carrier chain 53 moves out of engagement 
With the spacers, by the twisting takeup mecha 
nism and they will be drawn through the pres 
sure rolls 285, 286, 287 and 288, which have been 
micrometrically adjusted, so that the wires will 
be forced into the slots in the Spacers the desired 
distance, and as Soon as the assembled wires and 
Spacers move out of association with the pres 
sure rolls 285, 286, 287 and 288, the twist will 
Start to be in parted to the assembly while the 
assembly is passing through the taping 
mechanism. 

In the taping mechanism, there are provided 
the three taping heads 30?, 302 and 303, which 
apply two layers of paper tape, a single layer of 
copper tape applied in overlapping relation, and 
tWO layerS of steel tape. The taping heads are 
rotated about the assembled wires and spacers by 
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the chain 35 and the tapes are guided to the 
assembled spacers and wires by the guide sleeves 
347 and 348, the rounded edges of which engage 
the edges of the tape and direct it through the 
slots 344 in the guide supporting tube 342. The 
direction of wrapping of the tape about the 
assembled wires and spacers may be reversed 
from that shown by driving the taping head 30 
from the auxiliary drive shaft 275 instead of from 
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the main drive shaft 24, and by driving the tap 
ing heads 300 and 302 from the main drive shaft 
274, rather than from the main auxiliary drive 
shaft 275. If one of the tapes being applied to 
the assembled spacers and wires breaks, its aSSO 
ciated control lever 359 or 360 will be released 
and will move its extending portion 36 into en 
gagement with the annular members 362 to com 
plete a circuit from the frame of the machine 
through the lever which has been released and 
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5 being reeled on the reel under a Selected tension. 

H. 

the wire 339 and brush 337 to establish a circuit 
which will indicate that a tape has broken. 
The reel cradle 375, which is rotated by means 

of the chain 383 in either of two directions, de 
pending, upon whether the shaft 384 is in the 
position shown or in the position now shown oc 
cupied by the shaft 387, rotates within the bear 
ing 377 and as the cradle revolves, it carries with 
it the shaft 406, which carries the gear 405 in 
mesh with the ring gear 404, The ring gear 404, 
being fixed to the brake drum 390, will be per 
mitted to rotate only when there is a predeter 
mined tension on the cable 380 and therefore, if 
the brake shoes 39 and 392 were released from 
the brake drum 390, the brake drum and ring 
gear 404 would be free to rotate and no motion 
would be imparted to the takeup reel 38. How 
ever, when brake pressure is applied to the brake 
drum 390, there will be a speed variation be 
tween the drum 390 and the cradle 375, whereby 
the gear 405 will proceed to walk about the ring 
gear 404, rotating the shaft 406 and rotating the 
takeup reel through the beveled gears 420 and 
423, shaft 424 and chain 430 driven from the 
shaft 424. - 
The tension under which the cable is drawn 

through the machine will be indicated by the 
relative displacement of the hand wheels 464 and 
466 in the following manner. The reel 38 is 
driven by the sprocket 469, the clutch face 46 
of which meshes with the clutch face 462 on the 
collar 463 formed integral with the hand wheel 
464, which is in turn connected through the 
springs 470 to the hand wheel 466 fixed to the 
bearing 447, on which the reel is secured. As 
tension increases on the cable being drawn 
through the machine, the hand wheels 464 and 
466 will be displaced relative to each other as the 
springs 479 are compressed and the amount of 
the displacement will be the measure of the 
amount of tension. On the Cable, and When 
this tension has increased to the desired amount, 
the brake shoes 39 and 392 may be released 
slightly to permit the brake drum 390 to rotate 
with that predetermined amount of displace 
ment between the hand wheels 464 and 466. 
After the brake shoes 39 f and 392 have been set 
to apply the proper tension to the cable, they will 
require practically no attention, but will main 
tain the cable under that tension Since any slack 
in the cable will be taken up by the Springs 470 
driving the driven member or bearing 47. 

It is believed to be thus apparent that the reel 
38 may be rotated in timed relation to the drive 
of the carrier chain while maintaining the cable 

9 
As the reel rotates to wind the cable 380 on it, the 
framework, comprised of the angle members 435, 
436, 437, and 438, which carry the reel, will be 
shifted across the cradle 375 by the distributing 
mechanism, which includes the Screw 48 and 
the block 480, and as the reel moves across the 
Cradle during the rotation of the cradle, the 
cable 380 will be distributed across the drum of 
the reel from one head thereof to the other, the 
direction of rotation of the screw 48 f being re 
versed each time one of the collars 490 or 493 is 
pushed against its associated angle member 436 
or 435, with sufficient force to snap the latches 
504 or 505 into and out of latching engagement 
With the shoulder 499. 
Although a Specific embodiment of the inven 

tion has been described herein, it will be under 
Stood that the Construction shown is subject to 
numerous modifications and that applicants' in 
vention is to be limited only by the scope of the 
appended claims. 
What is claimed is: 
1. A cable-making machine comprising means 

for feeding insulators to an assembly area, means 
for directing Wires into engagement with said in 
Sulators, means for applying a sheath to the as 
Sembled wires and insulators, and means for im 
parting a twist to the assembled wires and insul 
lators. 

2. A cable-making machine comprising means 
for feeding insulators to an assembly area, means 
for directing wires into engagement with said in 
Sulators, means for applying a sheath to the as 
Sembled wires and insulators, and means for im 
parting a twist to the assembled wires and insu 
lators during the application of the sheath to the 
aSSembled Wires and insulators. 

3. A cable-making machine comprising a spac 
er-carrying device, means for feeding spacers to 
Said device one at a time, means for directing 
Wires into association with spacers carried by 
Said device, tape feeding mechanisms for apply 
ing a sheath to the assembled wires and spacers, 
and a twisting takeup for reeling the sheathed 
wires and Spacers and imparting a spiral twist to 
the assembled wires and spacers. 

4. A cable-making machine comprising a spac 
er-carrying device, means for feeding spacers to 
Said device one at a time, means for directing 
wires into association with spacers carried by said 
device, means for forcing the wires into slots in 
the Spacers, tape feeding mechanisms for apply 
ing a sheath to the assembled wires and spacers, 
and a twisting takeup for reeling the sheathed 
Wires and spacers and imparting a spiral twist to 
the assembled wires and spacers. 

5. A cable-making machine comprising a spa 
cer-carrying device, means for feeding spacers to 
Said device one at a time, means for directing 
Wires into association with spacers carried by 
Said device, means for forcing the wires into slots 
in the spacers, micrometrically adjustable sup 
ports for said last-mentioned means for accu 
rately spacing wires on the spacers, tape feeding 
mechanisms for applying a sheath to the assem 
bled wires and spacers, and a twisting takeup for 
reeling the sheathed wires and spacers and in 
parting a spiral twist to the assembled wires and 
Spacers. 

6. An apparatus for making a cable comprised 
of spaced and spirally formed wires held spaced 
by insulators placed at spaced intervals through 
out the length of the cable including assembling 
means for forcing a plurality of wires into grip 
ping engagement with insulators, ineans for ap 
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plying a protective sheath to the assembled wires 
and insulators, and means for drawing the cable 
and its component parts through the assembling 
eaS. 
7. An apparatus for making a cable comprised 

of spaced and spirally formed wires held spaced 
by insulators placed at spaced intervals through 
out the length of the cable including assembling 
means for forcing a plurality of wires into grip 
ping engagement with insulators, means for ap 
plying a protective sheath to the assembled wires 
and insulators, and means for drawing the cable 
and its component parts through the assembling 
means, said drawing means including mechanism 
for imparting a twist to the cable to wind the 
wires spirally With respect one to another. 

8. An apparatus for making a cable comprised 
fo spaced and spirally formed wires held spaced 
by insulators placed at spaced intervals through 
out the length of the cable including assembling 
means for forcing Wires into diametrically op 

25 

posed portions of the insulators to form a cable 
core, and means simultaneously operable for ap 
plying a sheath to the core and imparting a twist 

2,213,703 
to the cable to cause the wires to assume a spiral 
formation. . 9. A cable-making machine comprising a core 
forming mechanism for assembling washers at 
Spaced intervals on a wire, and means for forcing 
other wires into engagement with said washers; 
a sheathing mechanism for applying a sheath 
to the core; and a twisting takeup mechanism for 
reeling the cable and simultaneously imparting a 
spiral twist to it. 

10. A cable-making machine comprising a core 
forming mechanism for assembling washers at 
Spaced intervals on Wires With the wires grip 
pingly engaging the Washers, a takeup means 
for reeling the completed cable on a reel and im 
parting a twist thereto to cause the wires to as 
Sume a spiral position about the axis of the cable, 
and means interposed between the takeup means 
and core forming mechanism for applying a 
sheath to the core. 

GEORGE E. HENNING. 
LILA. T. JOHNSON, 

Eacecattriac of the Estate of Fred V. Johnson, De 
ceased. 
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