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'LOUIS C. ARNOLD, OF CHICAGO; tLLINOIS.

~'MACHINE FOR APPLYING PAPER OR SIMILAR INSULATING MATERIAL TO WIRE:

SPECIFIGATION forming part of Letters Patent No 621,735, dated March 21,1899,

Applmatwn filed Octoher 18, 1897,

Serial No. 666,623, (No model.)

To all whom it ma 1/ CONCErT:
Be it known that I, Louis C. ARNOLD, a

eitizen of the United States residing at Chl-

cago, In the county of Cook and State of

Illinois, have invented certain new and use- |

ful Improvements in Machines for Applying

Paper or Similar Insulating Material to Wire,
~of which the following is a full, clear,
exact description, 1efelence bemn had to the
‘accompanying drawings, fOI‘HllI]'D‘ a part of

and

this specification.

My invention relates to certain new and |

useful improvements in machines for apply-

Ing paper or similar msul&tmﬁ* materml to

wire, -

a number of the double wires together, an-

"other to wrap the twisted wires with: cotton

thread, and another for inclosing the cable so
formed in an enveloping lead sleeve-. These
separate and distinet machines take up con-
siderable room, require the attention of a
number of operators, and much time is lost
in transferring the work from one machine to
another.

It is my ob]ect to provide a maehme for

properly wrapping one or more wires with

the Insulating material, such as paper, and
twisting them together and reeling the same,
all these 0pemt10nq being aecomphshed suc-

cessively by means of one eontmuously op-'

erating machine.

Anothel object of the invention is to con-
struct a machine of this character in such a

manner that the heads will revolve regularly
and operate to wind the insulating material
on the wire evenly and uniformly, thereby
obviating as far as may be possible the dis-
advantages resulting from irregularly-oper-

ating heads, due to a large extent to unusual

centrifugal force, which causes the tension
on the insulating material and the direction
of its movement fo the wire to vary from time
to time.

Another object of the invention is to pro-
vide a machine in which the insulating mate-
rial may be wound upon the wire without leav-

cidental to insulated wire made on machines
in which the insulating matemal is wound
loosely on the wire,

Another object of the invention is to wind

| ing or other reasons, and which are now in-

.55

the insulating material on the wire in sucha

manner that a cable may be formed with said
insulated wires of a desired flexibility and

having the required capacity fm conducting

a current. |
Another object of the invention is to wind

an insulating material on a wire in such a -

manner that the wire will be entirely pro-
tected by the insulating material and a dead-

| air space between the wire and the insulat-
It is customary in makmg eables at the | -
present time to employ a number of separate
and distinet machines, one for wrapping the
paper on the wire, another for twisting two !
Or more wires towethel ancther for tw1st1nﬂ' |

ing material.

Another 1mp0rtant object of my invention
is to provide means intermediate of the wrap-
ping-head and the twisting-head for the pur-
pose of loosening the msulatwn after it is
wrapped on the wire, so that the natural

6_<j
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tendency of the twisting operation to slightly

loosen the insulation will be assisted and the

Insulation loosened to the desired extent, and
among the other objects of my invention I
may refer at this point to the great reduc-

tion in the cost of making msulated wire,

due to performing a numbel of operations

successively on a single machine, automat-
ically operating a reel and guiding device for

reeling two or more twisted insulated wires,
punching the insulating material before it is
wrapped on the wire, winding a thread on
the wire simultaneously with the insulating

75

&0

I8

material, punching and crimping the insu-

lating materla,l before winding the same on
the wire to rednce its len oth on “one edge, and
electrically-controlled devices for automat-
1cally stopping the machine when the supply
of insulating material or the supply of wire
is nearly exhausted; and a still further and
important object of the invention is to pro-
vide a polishing device to prevent the insu-

lating material from coning so large and so

often, as is usual in the machines now in use,

Qo
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by conﬁmno‘ the insulating material Wlthln |

certain limits while it is bemn' wound upon
the wire and making it clumple leﬂ‘ula,lly to
form a tube of umform size.

My invention also has other obJect% inview,

which will be set forth and deseribed herem-

after in connection with the detail description

100
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machine in operative position.
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of the construction, in connection with the ac-
companying drawings, in which—

IFigure 1 is afrontelevation of my improved
Fig. 2isaside
elevation of the machine. Fig. 3 is a trans-
verse sectional view looking upward at the
base-plate and the pulleys beneath 1t in IFig.
1. Iig.4isadetailenlarged viewof the mech-
anism for loosening the insulation immedi-
ately afterit is wrapped on the wire, the twist-
ing-head being shown in section. FKig. 5 isa
top plan view, partly in section, of the loosen-
ing mechanismshownin Fig. 4. IFig. 6isasec-
tlonal view on theline 6 6 of Fig. 4, loolunfr in
the direction of the arrows. Fi 1g. 7 shows an-
other form in which the 1oosenin g mechanism
may be embodied. Ifig. 8 is a top plan view
of the loosening mechanism shown in Fig. 7.
Figs. 9 and 10 show the preferred form of pol-
ishing device.
form of the polishing device.
are sectional views showing the guiding de-
vice on the reversing-worm, which guides the
wire to the reel. Fig. 15 is a detail top plan
view of the cam and its support, which oper-
ates in connection with the reversing-worm.

- Fig. 16 is a front view, partly in section, of
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the devices for guiding insulating material to
a wire to form a double cover. TFig. 17 is a
side elevation, partly broken away, of the de-
vice shown in Ifig. 16. Ifig. 18 shows the de-
vices for automatically stopping the machine
when the supply of insulating material is al-
mnost exhausted. Fig. 19 is a side elevation,
partly in seetion, of devices for applying a
single cover of insulating material and a
thread to a wire. Iig. 20 is a side elevation,
partly broken away and partly in section, of
the devices shown in Iig. 19. Figs. 21 and

22 are respectively front and side elevations

showing the manner of punching the insulat-
ing material, Fig. 22 being partly broken
away. Iig. 23 shows the dowoes for punch-
ing the msula,tmfr material in side elevation.

Plgs. 24 and 25 show devices for ¢ crimping
the insulating material.
tion of the 1115111&111:10* material punched and
crimped. Fig. 27 shows the devices for punch-
ing and crimping the insulating material.

Kig |
operates the stopping mechanism.

In making cables at the present time it is
customary to msulate the wires with paper
applied in the form of continuous strips, and
it is to this form of insulation that my pres-
ent machine particularly relates, although it
will be. understood that 1 do not confine my-
self strictly to the use of paper as an insula-
tion, for other kinds of insulation of substan-
tially a simmilar character may be applied with
my machine as well as paper. FIFor the sake
of simplicity, however, I will refer héereinaf-

ter to the use of paper as an 1nsalation and

applied to wire in connection with my ma-
chine, not confining myself, however, by any
means to the exclusive use of paper.
It will be understood that when paper is

“acter as ‘‘coning

“cause whenever the coning occurs,

IFigs. 11 and 12 showanother
Figs. 13 and 14

Fig. 20 shows a sec-

28 illustrates the electrie cireuit which

applied to a running wire, the edges of the

paper overlapping, the tube formed by the
paper will wmdually grow larger until such
time as the tension on the paper will crush
the tube, after which the tube will be small
and gradually grow larger again. T'his grad-

ual onlarnement of the tube is spoken of and

known by those using machines of this char-

able feature of tlns form of msulahon be-
followed
by a crushing of -the tubo, as above men-
tioned, the tubular character of the insula-
tion is materially changed, the paper being

, ancl it is a very disagree-
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crumpled and oonsldombly dlsarmnﬂ*ed, and

a break or exposure in the insulation fre-
quently occurs at this place, which may ex-
pose the wire in the subsequenb operation of
twisting two or more wires together in such
a manner as to cause a short circuit. When
the paper is wound loosely on the wire, this
coning is largerthan when it iswound tightly;
but it does not occur so often, and when the
large coning is crushed Dre aks or exposures

in the msulatlon are more apt to oceur when -

the wires are twisted together. If the paper
is wound tightly ..r-,wouml the wire, the coning
oceurs frequently; but by the devices and
mechanism heromafter described it 1s con-
trolled in such a manner that no breaks or
exposures will occur in tho insulation after
it is completed. --

With these few general remarks as to this
feature of my mvontlon I will now plooood
to a detailed description thereof.

Referring to the drawings, in which 1115.0
letters and numerals of 1*oferonoe denote cor-

responding parts in all of the figures, 1 des-

ignates the base-plate of my improved ma-
ohmo, which may be of any desired character
or construction suitable for the purpose, the
same being provided with supporting-legs 2
in the drmvings to provide room for the wire
bobbins 3 and the pulley mechanism herein-
after described. A support 4 is mounted on
the base- plate, and a counter-shaft 5 is jour-
naled in bearings 6 in the base-plate and the
cross-pieces 7 on the support, this shaft be-
ing driven by any suitable means to impart
movomont to the mechanism of the machine.
The lower end of the counter-shaft o ex-
tends beneath the base-plate and carries a
pulley S, over which a belt 9 travels and com-
municates motion to the wrapping mech-
anism, this belt operating in contact with
pulleys 10 on the lower end of the spindles
11, journaled in bearings in the base-plate.
The belt 9 also oper ates in contact with the
idle-pulleys 12 12 and 13, the pulley 15 being
adjustably secured beneath the base-plate,

'so that the tension on the belt can be ad-

justed as desired. (See Fig. 3.)

The spindles 11 are prowdod with studs 14
on which the rolls 15 of paper are supported
and these spindles constitute the carriers or
supports for the paper. ‘Although I have

shown but two such supports or carriers in

ole
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the machinein the drawings, it will be under-

stood that any number thereof may be used,

as desired, and as each of themis constructed
and operates like the others it will only be
necessary herein to describe one.of them par-

ticularly.

The bobbins 3 are smtably mounted on sup-

~ ports 16 beneath the base-plate, and the wire

IO

passes from the bobbin up through the hollow
spindle 11 and is wrapped with the paper by
means. of devices mounted on the upper end
of said spindle, after which it passes through
a polisher, a loosening device, and two or more
wiresare twisted together and reeled. Draw-
ing devices are arranged to impart movement
to the wire, so that it will move regularly and

~evenly thwufrh these mechanisms.

20

The wrapping mechanism.—It will be un-
derstood that with a machine of this charac-

ter a single cover of paper may be applied to

~ the wire, as shown by the wrapping-heads in

- plied to the wire, as shown in Fig. 16, ora
cylinder and binder may be applied to the

30
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Figs. 19 and 20, or a double cover may be ap-

wire, as shown and particularly deseribed in
connection with the wrapping-head forming
a part of the invention described in my appli-
cation, Serial No. 652,170, filed April 14, 1897.
The wrapping-head comprises a frame 17,
whieh 18 rigidly secured on the upper end of

the spindle, the upper end of said frame pass-’

ing through and being journaled in bearings
In a ceross-bar 18, supported on the upper end

of a spindle 19, mounted .on the base-plate.

(xuide-spools 20 are mounted on arms 21, ad-

Justably secured on the frame 17, and these

spools are adjusted with such relation to each
other and to the wire that the paper from the
supply-rolls 15 will pass to the wire in such
a manner that it will be wrapped on the wire

~1n the form desired, as a double cover, a ¢yl-
inder and binder, or as a single cover, in the

latter case onlyone rollof paperand the pr opel
guide-spools-being necessary.
It will be unnecessary in this specification

to describe at length the manner and means

of applying paper to the wire in the form of
a cylinder and binder, as this is fully set forth
in my above-mentioned priorapplication; but
I will now proceed to deseribe the manner in

- which a double cover may be applied to the

55
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wire. This is shown in Fig. 16, in which the
guiding-spools for the paper A from one roll
are 8o arranged that this paper will be wound
on the wire in the lower part of the frame 17,
while the guiding-spools for the paper B from
the other supply-roll are arranged to direct
the paper to the upper part of the frame, where
1t is wrapped on top of the wrapping A, so that
the insulation is in the form of two separate
and. distinct c¢ylinders or covers. In order
that the first wrapping with the paper A may

‘be regular and uniform and in perfect cylin-

drical shape, a primary polisher C, of the form
hereinafter described or some other suitable

form, is supported on an arm c, secured to
the frame and arranged to operate on the first

‘cover applied to the wire.

1ng.

co

'This primary pol-
isher Cis used in addition to the regular pol-
isher, which operates upon both covers of pa-
per on the wire and which will be hereinafter
described in detail.

InTigs. 19and 201 have shown the arrange-
ment of parts for applying a single cover of
paper to the wire and in addition thereto a
thread from the bobbin 22, which is mounted
on a spindle 23, supported on an arm 24, se-
cured to the frame or to the carr yinﬂ'—Spindle
11. For the purpose of securing the best in-
sulation and the best capacity f01 the wire 1t
is desirable that the insulation should contact

with the wire as little as possible, and to this
| end a thread may be wound upon the wire si-

multaneously with the paper. In these views,
Iigs.19and 20, I haveshown how a thread may
be wound on the wire with a sin gle cover of
paper, the paper passing over the nmde-sPool
20 to the'wire and the thread being guided in
the eyes 25 on the arms 26, adjustably secured
in the frame. The fhread guiding devices
are located and arranged in such a manner
that the thread will be wound on the wire
under that edge of the paper which would
normally contact with the wire, for 1t will be
observed that one portion or edge of the pa-
per engages and contacts with the previous
turn of the paper, while the other edge is in

75 -
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position to contact with the wire and formsa

support for the succeeding turn.
The thread devices may be combined with

wrapping-heads for applying double covers:
or other forms of insulation to the wire by.

adapting these thread devices to the heads
employed for that purpose, this adaptation

requiring only the skill of a mechanic and be-

ing within the scope of my invention. In
order that the paper may crumple to make a
tube or cylinder insulation which contacts
with the wire only at intervals, it has been

customary to.perforate the paper at its mid-

dle, so that when it 1s applied to the wire
and smoothed down in the polishing device
the paper will erumple on the lines of the
perforations and engage the wire, the rémnain-
ing portion of the insulation being to a large
extent supported by the crumpled perforated
portions which extend down to engage the
wire. In Figs. 21 to 25, inclusive, I have
shown devices arranged on the wrapping-
head which may be employed for the purpose
of perforating the paper or punching the
same, Or crimping, or punching and crimp-
Referring to Fig. 21, a bracket 27 is se-

ICO
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120

cured to the side of the frame 17, and it car- .

ries the punching-wheels 28, said wheels be-
ing provided with teeth to engage the paper

&nd force outlips 29 inthe manner illustrated
in Fig, 23, which shows one set of the punch-
ing-wheels. An arm 301is also secured to the
frame 17, and it is arranged to engage the
under side of the paper between the wire and
the punching-wheels to force the lips from
a forwardly-projecting direction to a rear-
wardly-projecting direction, as illustrated in

125
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Fig. 23, so that these lips will serve to form
a support for the paper upon the wire D. By
changing the direction of the lips and foreing

them back in the manner mentioned against

the paper they are prevented from returning
to the holes out of which they are punched.
In guiding the paper from the supply-roll to
the wire it is desirable to employ a guide-arm

381, which is secured to the frame, and this

guide-arm may be provided wherever the pa-
per first passes from the supply-roll to a
gulding-spool.

In Figs. 24 and 25 I have shown a set of
crimping-wheels 32, which are provided with
broad indenting edwes and are adapted to op-
erate upon the paper to make the broad in-
dentations 83. (Shown in Fig. 26.) These in-
dentations adjacent to one edn‘e of the paper
take up and shorten the paper zﬂo’ng that tube
more or less, so that when it is applied to the
wire it will take the form of a cylindrical tube
of a Dbetter and more uniform character.
These crimping-wheels may be used in con-
nection with the punching-wheels in the man-
ner illustrated in Fig. .:..’7, and when so ar-
ranged they will operate to mark the paper,
as shown in Fig. 26.

In order that the punching-wheels and the

crimping-wheels mayoperate in unison, gear-
wheels 34 are secured on the arms 35 of the
t the punching and
crimping wheels, and these gear-wheels are
arranged in engagement Wlﬂl each other to
preserve the 1‘6”111&1‘112}7 of movement of the
punching and crimping wheels.

Polishing device.—After the paper has been
wrapped on the wire it is often more or less
lumpy and irregular in form, and it 1s desir-
able to smooth out these lumps and irregulasi-
ties to produce a tube of uniform size by
means of a polishing device K, several forms
of which are shown in the drawings. This
polishing device may consist of a short tube
36, as shown in section in Fig. 16, said tube
being secured in the upper end of the wrap-
per- trame so that the paper-wrapped wire
will pass dire ctly into it from the wr apping
The lower end of the -tube i1s pro-
vided with a flared mouth 37, and the bore of
the tube gradually decreases in size from the
mouth to the standard size desired for the in-
sulated wire.
an elongated tube,substantially as shown in
Figs. 9 to 12, Inclusive, and this tube may be
made in several different forms, as shown in
these figures.
in Fig. 9, in which two arms 38 and 39 are se-

" eured to the lower end of a short tube 36, cor-

60

responding to the polishing device above men-
tioned. "These arms are "LI‘I‘ELIlgﬂd adjacent
to each other and in position to form a nar-
row slot, through which the paper passes from
the ﬂ‘llldlnﬂ‘ devices to the wire, the paper be-
ing wmpped upon the wire whlle the wire is
in the elongated polishing device. One of the
arms, as 39, is bent, as shown in Iig. 9, to
press ag

I prefer, however, to provide.

The preferred form is shown

wrapped on the wire to make a tighter tubeé
and pressin the ‘‘point” of the tube. Imean
by ““point” of the tube the lowermost portion
at all times which 1s formed by the lower un-
lapped edge of the paper and which will con-
tactwith the wire, asindicated at 39in IFig. 20.
The arms 38 and 39 may be straight, as
shown in Fig. 10, or the polishing devwe may
be formed as a continuous tube 40, as shown
in Figs, 11 and 12, said tube being provided
with a slot 41 and having a reduced portion
to complete the operation of smoothing the
insulated wire, said reduced portion corre-
sponding to the short tube 36.
- Drawimg mechanism.—The upper end of
the wrapplnﬂ*-frmne 17 projects through an
opening in the cross-piece 18 and 1s prowded
on its upper end with a worm 43,which meshes
with a worm-gear 44 on a transverse shaft 45,
journaled in a bracket 46 on the cross-piece
18. This shaft 45 also carries agear47,which

‘meshes with a gear 48, carried on a sh%fb 49,
also journ aled in the bracket 46.

On the
other end of the shaft 49 is a dmwmfr-pulley
50, over which the insulated wire If is drawn,
as shown in Fig. 4. It will be observed,
therefore, that movement is conmunicated to
the drawing-pulley from the winding-head,
and by regulating the intermediate gearing
the speed of tlle drawing-pulley can be ad-

justed with reference tothe speed of the wrap-

ping-head. -
Loosemng mechanism.—From the draw-
o.pulley the insulated wire passes to the
thStIHW-heELd and thence to the reel, the

'twmtmﬂ‘ of two or more insulated wires belnn* |

aecomphbhed in the lower end of the l‘eelmrr-
frame, hereinafter described.

Tlle wmppmw mechanism wraps the paper
on the wire in the form of a tube, which is
very tight, this tight tube being necessary in
order 130 malke the paper crumple along the
line of the perforations therein; but it is not
desired to have such a tight tube, and while
it is true that the twisting-head turning in

the same direction as the wrapping-head will

tend of itself to loosen the insulation to a
slicht extent it is desirable to have the in-
sulatmn still looser. For this purpose I pro-
vide a loosening device intermediate of the
wrapping-head and the twisting-head, which
is adapted to engage the msuhted wire as it
comes from the mepmfr-head and loosen
the insulation thereon, or, in other words,
loosen the tube on the Wire. The in%ula,tion

‘is therefore first applied to the wire in the form

of a tight tube. The tube is then loosened,
and theI eafter it is yet more slightly loosened
during the twisting operation.
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It mll be underqtood that an air-space

formed between the 1n511la,b1110' tube and the

-wire constitutes a very 1mportant part of the

final insulation for the wire, and for this
reason it is also important and desirable that
the tube should be loose.
loose also provides for a certain amount of

ainst the “paper while it is bemn‘ | compression, thh occurs as the 1nsulatec1
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tube runs through the various parts of the.
insulating and cabling machines, and it also

makes a more { eluble cable.
In the drawings I have shown two different

arrangements of this loosening mechanism;
either one of which can be used to accomplish

~ the results desired. Referring first to Fig. 4,

10

15

20

a bracket 51 is secured to the cross-piece 13,

and a shaft 52 is journaled in bearings in said
bracket and carries on one end a worm-gear
53, meshing with the worm 43 on the upperend
of the wrapping-frame. On the other end of
the shaft 52 is a gear-wheel 54, which meshes

with a small gear-wheel 55 on one end of a

loosening-shaft 56. On the other end of the
loosening-shaft 56 is an angular loosening-
arm 57, and a pulley 56 is journaled in bear-

ings in this angular loosening-arm 57, over

whmh the insulated wire is drawn as it comes
from the drawing-pulley. By this construc-
tion the loosening-arm 57, carrying the loos-
ening-pulley 53, is revolved on its shaft 56 by

‘movementcommunicated from the wrapping-

head, and it operates to loosen the paper
which has been wrapped on the wire in said
wrapping-head, the direction of movement of

- the arm 57 being in a direction opposite tothe

30

“winding of the paper on the wire.

The de-
oree to “thh the paper is unwound or 100s-
ened by this loosening device 1s regulated by
the gearing 54 55, and by ehanwmw this gear-

ing the paper may be loosened more or less
as desu_ed In Fig. 7 I have shown this 1008-—

- ening mechanism arranged inasomewhat dif-
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shaft 61.
shaft 52 in the other construction of the

fer enb manner.

Referring to Fig. 7, 1t will be Obselved that
the shaft 45 carr ies a beveled gear 59, which
meshes with a eorresponding oear 60 on a
This shaft- 61 corresponds to the

loosening device, and it carries the gear 54,
arranged to mesh with the gear 55, and the
loosening-arm 57 is connected with said gear
55 and carries the loosening-pulley 58, over
which the insulated wire is drawn. In this

- construction the loosemncr device is arranged

between the Wrapplnﬂ-head and the dra,wmﬂ'
device; but it operates in the same manner
and for the same purpose as hereinbetore de-
scribed.

Twisting-head and reeling device.—The in-
sulated wire passes from the loosening device
around the idle pulley 62 and through a di-
aconal channel 63 into a vertical channel 64
in the upper end of the standard 19. On the
upper end of the standard 19 is a bearing-

' plate 65, and the frame 66 of the reeling de-

vice is also provided with a hub 69, provided

with an opening to receive the upper end of
the standard and carrying a bearing-plate 67

- which rests upon the plate 69.

Two guide-rollers 68 are ;Joumaled in suit-

able bearmﬂ's on the lower portion of the reel-
frame at the upper end of the standard 19 to
receive and guide the insulated wire as it
comes from the twisting-head. -That portion

of the standard between the inclined chan- |

ot

nels 63 and the extreme upper end consti-

tutesthe twisting-head, the wires being twist-
ed together in the vertical channel, asshown
in Fws 1 and 4, by the revolution of the reel-
ing dewee

A pulley 70 is rigidly secured on_the hub

1 69, and a driving-belt 71 is wound around this

pulley and another pulley 72, secured on the
counter shaft 5, whereby a rotary movement

1s imparted to the reeling device.

75

The reeling device comprises a substan-

tially rectanﬂ'ular frame 66, the lower portion
of which is mounted on the upper end of the
standard 19, as before mentioned, while the
upper portion is secured to the end of the
cross-piece 7. In Fig. 1 a reel 73 is shown
secured in pla,ce in the frame on a shatt 74.
This shaft carries a pulley 75 adjacent to one
end, and a rope 76 is drawn around this pul-
ley and a stationary pulley 77 on the end of
the eross-piece 7’ and the idle pulleys 78. As
the reel-frame is rotated through the medium

of the belt 71 the rope 76 will be operated to

turn the pulley 75 and the reel-shaft 74, there-
by impartingthe proper movement to the reel
and causing the same to wind up the twisted
wires.

In order to guide the wire properly to the
reel, I prm?lde a reversing-worm 79, which 1s
Journaled in bearings in the lower portlon of

the frame and islprovided at one end-with a

gear 80, which meshes with an idle gear 81,
which in turn meshes with a gear 82 on the
end of the reel-shaft. Motionistherebycom-

municated from the reel-shaft to the worm,

and a guiding device is arranged on the worm
and travels bchk and forth to ﬂ'ulde the wire
tothereel. This guiding dewce is illustrated
in Figs. 13 and 14 and it comprises a block

83, pr ovided with an opening to receive the

The cam 34, Kig. 15 18 arranged

worm 79.

to operate in the thread of the reversing-_ '

worm, and this cam is carried on a stud 89,
which is loosely mounted in an opening in a
nut 86, which is screwed into the block 8.
Guide-rollers 37 are arranged on the front of

the block 383, and the wire passes from the

guide-rollers 68 at the upper end of the stand-
ard to the rollers 87 and thence to the reel,

| the guiding device being moved along on the

worm as the cam operates in the thread of
said worm. The cam is loosely mounted in

‘the nut 86 and works freely in the thread of
‘the screw, so that when it reaches the end of

the worm it follows the thread and carries

" the block back to the other end of the worm,

the cam following the thread of the worm at

all times during its revolution without inter-

ruption. The wire is therefore wound upon
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the reel in an even and regular manner, the

movement of the wire- D‘Hldll]ﬂ" device belnn*
regulated to secure a, proper wmdmcr
Stoppm g mechanism.—In order to make my
machine automatic in its stopping, I have
provided devices adapted to cause a stoppage

of the machine whenever the supply of paper

or wire on anyonerollor bobbin is exhausted,
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or nearly so. A cluteh 8S1is arranged on the

counter-shaft 5, and a clutch-lever 89 is piv-

otally secured to thesupport 4 and arranged
to throw the cluteh. A rock-shaft 90is jour-
naled in bearings in the support 4 and stand-
ard 19, and it is connected with the clutch-

lever 89 by means of a link 91, Fig. 2, this

roclk-shaft 90 being provided with a erank or
handle 92 in front of the standard orin some
other suitable place, whereby the rock-shaft
can he operated to move the clutch-lever,
and thereby engage or disengage the cluteh.
‘T'his apparatus can be used at any time for
the purpose of throwing the cluteh manually;
but, as before stated, it is desirable to stop

the machine automatically, and for this pur-.

poseIemploy‘Lhefollowiufrdpviceq A spring-
controlled arm 93, IFig. 18, 1s pivotally se-
cured to the base- p]a,te 1, and it is arranged
to bear against the roll of paper or the roll of
wire, as the case may be. This arm carries
near 1ts pivot a contact-block 94, which is ar-

ranged to engage an adjusting-screw 95,

mounted on a bracket 96 on the base-plate
and forming another contact of an electrical
circuit 97. "Amagnet 98 is suitably arranged
on the cross-piece 18, and an armature 99 is
located adjacent to said magnet and pivoted
to the standard 19. Anarm 100 is rigidly se-
cured to the rock-shaft 90, and its upper end
is adapted to engage a notch 101 in the arma-
ture §9, as shown in Fig. 1.

YWhen the spring-controlled arm 93 is in en-
gagement with the paper or wire, the contact-
points 95 and 94 are separated, so that the
clectriccircuitis broken; but thearm remains
in contact with the paper or wire until the
supply is almost 1f not entirely exhausted,
and the parts are so regulated and ad]usted
that at this time the contact 94 will be car-
ried into engagement with the contact 95 and
the circuit closed, whereupon the armature
99 1s Jattracted to its magnet 98 and the arm
100 disengaged from the armature, so that
the weight of the arm and the link 91 and
other parts rock the shaft 90 and cause the
leversdtodisengage thecluteh, Ifthe weight
of the partsis not sufficient to rock the shaft
90, suitable weights may be provided for this
purpose on the arm 100.

The stopping-arm 93 is preferably made of

wood or other suitable non-conduecting mate-

rial, and to prevent the machine stopping and
leaving aquantity of wire on the bobbin I pre-
fer toprovide an annular groove in the bobbin
inwhich thewindingof the wireiscommenced,
sothat the arm 93 may be arranged to engage
only with the wire in this groove.
therefore be understood that before the ma-
chine 1s stopped by reason of the wire becom-
ing exhausted all of the wire on the greater
portion of the bobbin will have become ex-
hausted, and the contacts 94 and 95 are ad-
justed so that they will not engage until the
arm 93 has entered the groove in the bobbin.

The contact-points may be mounted on the

crumple more readily,
The coning of the paper on the wire de-

It will
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base-plate or they may be otherwise supported
thereon, as desired. DBy the use of these au-
tomatic stopping devices the machine will be
stopped whenever the supply on any paper-
spool or wire-bobbin is exhaukted.

This machine can be used for supplying

‘any kind of insulation similar to paper to any

number of wires simultaneously and then
twisting such insulated wires.together, it be-
ing only necessary to provide the l‘equlte
numbet of wrapping- -heads and other devices
for each wire. The operation of making a
cable consisting of a number of 1118ulated
wires is therefore ver y materially simplified
in my machme, as by it 1 am able to accom-
plish in one automatic machine, requiring
very little attention, that which has hereto-
fore required the use of several machines and
a great deal of attention on the part of a num-
ber of workmen. |

In connection with the machine it is de-
sirable to measure the wire at some stage, and
for this purpose I II&VB provided the measur-
ing device 102, Fig. 7, which is also electric-
Llly connected w1th ‘the magnet 98. This

_measunun' device 18 supported on the cross-

piece 13, and it is actuated by aseries of gear-
wheels 103, 104, and 105, the gear 105 bemn'
arranged to Opemte in unison with the 1(116
pulley 62. The measuring deviceis provided
with a scale 106, and two contact-arms 107
108 are arranged to travel around over the
scale, the mnstruotmn of the measuring de-
vice bemg such that one of said arms, as 108,
is set at the figure representing the number
of feet of wire desired, and when the other
contact-arm 107 reaches and engages the con-
tact-arm 108 the electrical cn*cmt, 1s closed,
the armature 99 lifted, and the machine
stopped, as hereinbefore described.

As hereinbefore mentioned, I have shown

{ in my prior application the paper adapted to

be guided to the wire to secure a loose cylin-
drical tnbe and a tight binder on the tube,
and the same arlanlrement may be used in

connection with the : apparatus of this appli-

cation. In Fig. 1, however, I have shown the
paper running over the n*mde spools to form

one tight cover on the wire with two strips of
paper, and in forming this kind of tube the

wire can be drawn through the wrapping
mechanism twice as fast as when a single
strip of paper is employed to form the tube,
and thinner and narrower paper, which will
may be used.

pends largely upon varying conditions, and
when the paper is wound loosely the coning

occurs at irregular intervals, but ]arﬂ'er tha,n'

when the paper is wound tl“‘htly‘ When the

coning hasreached its limit, subsequent wind-
ing will break down and crush the enlarged
end of the cone and leave a loose space in the
insulation which will open up during the sub-
sequent operations and make an exposure of
Such im-

the wire at this break in the tube.
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pacityof the wire or cable, requiring more cur-
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Tects the ca-

rent and greater power.
I prefer to employ cone-pulleys in bhe draw-

ing and loosening devices, so that the paper

will crumple while it is being drawn tightly
over the surfaces thereof.

| preferably provided with acrank on one end
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thereof, in front of the machine, to permit of-

the machine being %tarted and S‘[Opped mMAanii-

ally. |
Where a number of telephone-wires are

made into a cable, there has generally been

more or less induction between the wires; but

the insulation applied by my improved ma-
chine will prevent this by forming a tube of
nniform size without breaks or openings and
by twisting the wires together umformly and
systematlcallv -

Having thus fally deseribed my invention,
what I clalm, and desne to secure by Letters

1. Tna machlne of the character deseribed,
the combination with a base, of revoluble
mechanism for wrapping insulating material
on a moving wire, means for drawing the wire
throughthe wrapping mechanism, arevoluble

1eelmﬂ- device arra nﬂ‘ed abov 1.;1411(:1 connected

with the wr apping meclmn ism adapted to
twist two or more wires together and wind the

same on a reel carried thereby and suitable’

operating means, substantially as described.
2. Ina machme of the character described,
the combination with revoluble mechmmsm

for wrapping insulating material on a moving

wire, of means for drawing the wire through
said mechanism, a reeling device arranged
aboveand connected with the wrapping mech-
anism revolving in the same direction as. the
wrapping mechanism and simultaneously
therewith and operating to twist two or more
wires together and wind the same on a reel,
and suitable opemt1m means, substantlally
as described.

3. In amachine of the character described,
the combination with revoluble mechanism
for wrapping insulating material on a moving
wire, and comprising a frame, of means con-
nected with and operated by said frame for
drawingthe wire throughsaid wrapping mech-
anism, and suitable opemtmﬂ* m ea,ns,substa,n-
tially as described.

1. In a machine of the character descmbed
the combination with revoluble wrapping
mechanism for wrapping insulating material
on a moving wire, and comprising afmme of
means conneeted with and operated by said
frame for drawing the wire therethrough, &
revoluble reeling device adapted to twist two
or more insulated wires together and wind
them upon a reel carried therewith, and suit-
able operating means, substantially as de-
SOI‘lbed |

. In a machine of the character desecribed,
the combination with mechanism for wrap-

~ ping insulating material on a wire and means

for moving the wire through said mechanism,

The shatb 90 1s

of automatic devices forstopping the machine

whenever the supply of wire or insulating

a cluteh
e, and a
s b-

material is exhausted comprising
device, an electromagnet, an armatur
tripping-arm engaging said armature,
stantially as described. *
6. In a machine of the character described,
the combination with a stationary base, of a
wrapping mechanism- mounted on the base
and adapted to apply insulating material to
a moving wire and means for operating said
meﬂhanism, means connected with and oper-
ated by said wrapping mechanism for draw-

ing the wire through the mechanism, of au-

tomatic devices connected to the supply of
insulating material and the supply of wire
and adapted to stop the machine whenever
either supplyv is exhausted, comprising a

“cluteh device, an electromagnet, an armature,
aged by said
‘armature, substantially as deseﬂbed

and a tripping-arm normally eng

7. In q maehme of the character described,
the combination with mechanism for wrap-
ping insulating material on a moving wire,
and means for twisting two or more wires to-
cether, of a device ar: anﬂ'ed intermediate of

| the wrapping meehanism and twisting means

forloosening theinsulation after 1t is wrapped
on the wire, substantially as deseribed.

8. Ina maclnne of the character desecribed,
the combination with mechanism for Wrap-
ping insulation material on a moving wire,
means for twisting two or more wires tOU'ethel
and means for dmwmn' the wire throuﬂ‘h the
wrapping mechanism, of a device for loosen-
ing theinsulation on the wire beforeitreaches
the twisting mechamsm Substantlally as de-

scribed.

0. In a machine of the character described,
the combination with mechanism tfor wrap-
ping insulating- material on a moving wire

and means for tw*lstlnﬂ' two or more wires to-

oether, of a device armno'ed intermediate of
the wrapping mechamqm and the twisting
means and connected with -and operated by
the wrapping mechanism for loosening the
insulation on the wire before it J*eaches the
twisting means, substantially as described.
'10. Inamachineof thecharacter described,
the combination with mechanism for wrap-
ping insulating material on a moving wire,
of a device for loosening the insulating ma-
terial after it is wrapped on the wire, sub-

stantially as described. -
11. Inamachineof thecharacterdescribed,”
the combination with. mechanism for wrap-

ping insulating material on a moving wire,
of a 1oosenmﬂ'-—pulley arranged to engage the
insulated wire and Qperatmﬂ* to loosen the in-
sulation thereon, substantially as described.

- 12. The combination with mechanism for

wrapping insulating material on a moving

wire, of a loosemn -pulley connected Wlt]l

the wrapping meehamsm and adapted to be

operated thereby to loosen the insulating ma-

terial on the wire, substantially as deserlbed

13. Inamachineof the character described,
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the combination with mechanism for wrap-
ping insulating material on a moving wire,
of a loosening-pulley arranged to engage the
insulated wire and loosen the insulation there-
on, a loosening-arm carrying said pulley and
connections between said arm and the wrap-
ping mechanism for operating the arm and
puliey, substantially as described.

14. Inamachineof thecharacterdescribed,
the combination with mechanism for wrap-
ping insulating material on a moving wire
comprising a revoluble frame and suitable
ouiding devices, of & worm on the upper end
of said frame, a loosening-pulley arranged to
engage the insulated wire and loosen the 1n-
sulation thereon, an arm supporting said
loosening-pulley and gearing intermediate ot
said arm and worm for revolving the arm and

loosening-pulley, subst&utmlly as described.

15. In &11].:1(31111‘16 of the character deseribed,

the combination with mechanism for wrap-

ping insulating material on a moving wire,
of means for dmwmw the wire throuﬂ'h said
wrapping 111echa1118111, a device for loosenmw
the insulation on the wire and connections

intermediate of said drawing means and loos-

ening device and wrapping mechanism,where-
by the drawing means and loosening device
are operated by the wrapping mechanism,
substantially as deseribed.

16. Inamachineof thecharacterdescribed,
the combination with mechanism for wrap-
ping insulating material on a moving wire
comprising a 1*ev0111ble frame and suitable
cuiding devices, of a worm on the upper end
of said frame, a drawing-pulley, gearing in-
termediate of said drawing-pulley and worm,
a loosening device, and gearing intermediate
of said loosening device and the worm, where-
by the drawing-pulley and loosening device
are Operated by and simultaneously with the
wrapping mechanism, substantmlly as de-
scribed.

17. Inamachine of the character described,
the combination with mechanism for wrap-
ping insulating material on a moving wire
comprising a revoluble frame and smtable
guiding devices, of a worm on the upper end
of said frame, a shaft carrying a drawing-
pulley on one end and a gear-wheel on the
ofther end, anothershaft carrying gears mesh-
ing respectively with the worm and the gear-
wheel on the drawing-pulley shaft, whereby
the drawing-pulley is operated by and simul-

‘taneously with the wrapping mechanism,sub-

stantially as described.

18. Inamachine of the character described,
combination with mechanism for wrap-
ping insulating material on a moving wire
comprising a 1evoluble frame and suitable
guiding devices, of a worm on the upper end
of said.fra,me, a loosening-pulley adapted to
loosen the insulation on the wire, an arm car-
rying said loosening-pulley, a loosening-shaft
carrying said arm on one end and a gear-
wheel on the other end, another shatt carry-

wormon the wrapping-frame and a gear-wheel
on the other end to mesh with the gear-wheel
on the loosening-shaft, whereby the loosen-
ing arm and pulley are actuated by and si-
multaneously with the wrapping mechanism,
substantially as desecribed. -

19. Inamachineof the character described,
the combination with mechanism for wrap-

ping insulating material on a moving wire,

comprising a revoluble frame and suitable

cuiding devices, of a worm on the upper end

of said frame, a shaft carrying a drawing-
pulley on one end and a gear on the other end

another shaft carrying a gear meshing with
the worm on the wrapping-frame and another
oear meshing with the gear on the drawing-
pulley shaft, a loosening-pulley, an arm car-
rying said loosening: pulley, a loosening-shatt
carrying said arm on one end and a gear on
the other end, another shaft carrying a gear
on one end meshing with the worm on the
frame of the wrapping mechanism and a gear
on the other end meshing with the gear on the
loosening-shaft, whereby the drawing-pulley
and the loosening arm and pulley are oper-
ated by and simultaneously with the wrap-
ping mechanism, substantially as described.
- 20. Inamachineof thecharacterdescribed,
the combination with mechanism for wrap-
ping insulating material on a moving wire,

of means for drawmﬂ' the wire throuﬂ‘h said

‘mechanism, a revoluble reeling dewce oper-

ating to twist two or more'insulated wires to-
oether and wind the same upon a reel carried
in said device and a polishing device for
smoothing the insulation on the wire, sub-
s‘ranmally as desecribed.

21. Inamachine of the character deseubed

| the combination with mechanism for wrap-

ping insulating material on a moving wire, of
a device for loosening the insulation on the
wire and a polishing device arranged inter-

mediate of the wrapping mechanism and loos-

ening device for smoothing the insulation on
the wire, substantially as described.

22. Inamachine of the character desecribed,
the combination with mechanism for wrap-
ping insulating material on a moving wire, of
means for drawing the wire through said
mechanism, a device for loosening the insu-
lation on the wire and a reeling device for
twisting two or more wires together and wind-
ing the same upon a reel and a polishing de-
vice for smoothing the insulation after it is
wrapped on the wire, sub&tantmlly as de-
sceribed.

23. A polishing device for insulated wire

having an opening to permit the passage of
the wire therethrough and a slot in its side
to permit the passage of the insulating ma-
terial to the wire, substantially as described.

24. A polishing device for insulated wire
consisting of an elongated tube having a cen-
tral opening to perlmt the passage of the wire
and a slot in its side forming a passage for
the insulating material, &ubgmntmlly as de-

Ing a worm-gear on one end to mesh with the | scribed.
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25. A polishing device for insulated wire

consisting of an elongated tube having a cen-

tral opening to permit the passage of the wire
and a slot in its side forming a passage for
the insulating material and a contracted por-

tion to smooth the insulation, sub%tannal]y

as described.

26. A polishing device for insulated wué

comprising a tube having two members sepa-
rated by an eloncrated slot substantially as
described. *

27. A polishing device for insulated wire
having two members separated by an elon-
gated slot one of said members being bent
130 bear upon the msulahon substantlallv as
described.

28. A polishing device for insulated wire.

having a confracted portion and two mem-
bers separated by a slot, one of said members

being bent to bear upon the insulation, sub-.

sta,nt,mlly as described.

29. Tn a machine of the character described,
the combination with mechanism for wrap-
ping insulating mateérial on a moving wire, of

devices for punching the insulating material

as it passes from a supply-roll to the wire,
substantially as described.

30. In a machine of the character descrlbed
the combination with mechanism for apply-
ing insulating material to. a moving wire and
comprising a revoluble frame and suitable
cuiding devices, of devices carried by said
frame for punching the insulating material

~as 1t passes to the moving wire, substantially

35

as described.
31. In amachine of the character described,

" the combination with mechanism for apply-
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1ing insulating material to a moving wire, of

deviees for et'impin g the insulating material ,
substantially as described.

32. Ina machine of the character described,
the combination with mechanism for wrap-
ping insulating material on & moving wire
comprising a revoluble frame and suitable
guiding devices, of devices carried by said
frame for c¢rimping the insulating material
as 1t passes to the wire, substantially as de-
seribed.

33. Inamachine of the character descrlbed

the combination with mechanism for. apply- ~_

ing insulating material to a moving wire, of
devices for punching and erimping the insu-
lating material as it passes from the supply-
roll to the wire, substantially as described.
34. In a machine of the characterdescribed,

the combination with mechanism for a,pply-
ing insulating material to a moving wire and
comprising a revoluble frame and suitable
guiding devices, of devices carried by said

Tframe for punching and crimping the insu-

lating material as it passes to the wire, sub-
stantially as described.

30. Inamachineof the characterdesecribed,
the combination with mechanism for wrap-

‘ping insulating material on a moving wire

comprising a revoluble frame and suitable

a5

| frame and provided with projecting arms and

punching-wheels carried by said arms adapted
to engage the insulating material and punch
the same, substantially as deseribed.

36. Tnamachine of the characterdescribed,

the combination with mechanism for wrap-

ping insulating material on a moving wire, of
devices for punchmﬂ* the insulating ‘material

and ‘a device adapted to engage the lips

punched by said punching devices, substar-
tially as and for the purpose described.

37. Inamachineof the character described,
the combination with mechanism for applying
insulating material to a moving wire compris-
ing a revoluble frame and suitable guiding

30

devices, of devices carried by said frame for

‘punching the insulating material as it passes

from the guiding devices to the wire and an

arm carried by the frame and arranged to en-

gage the insulating material and change the
direction of inclination of the lips punched
through by the punching devwes, substan-
tlally as described.

38. A reelingdevice comprising a revoluble
frame carrying a reel, a reversing-worm sup-
ported in the frame a,nd a o*mchnﬂ' device com-
prising a block, guide- rollers Carrled by said
block, a hollow nut secured in the block and
a cam adapted to operate in the worm and se-

cured 1n a stud mounted in said nut, substan-

tially as described.
99. Inamachine of the ehm a,cter described,

the combination of mechanism for applymn’ _

insulating material to a wire, means for mov-
ing the wire through said wrapping mechan-
ism, means for twisting two or more insulated
wires together, a device intermediate of the
wrapping mechanism and twisting means for
loosening the insulation on the wire, a re-

volving reeling device located in advance of

the twisting means and a device for guiding
the wire from the twisting means to the reel,
substantially as described.

40. Inamachineof thecharacter described,
the combination with mechanism for applying
insulating material to a moving wire, of a
tw1s131nﬂ'-hea,d and a revolving devwe located
above the twisting-head and adamed to twist
two or more wires ton'ether in the head, sub-

stantially as descmbed

41. Inamachineof the characterdescribed,
the combination with mechanism forapplying
insulating material to a moving wire, of a
twisting-head and a revolving device located
in advance of the twisting-head and adapted
to twist two or more wires in said head, sub-
stantially as described.

42. In amachine ofthe characterdescr 1bed
the combination with a stationary standald
of mechanism for applying insulating mate-
rial to a moving wire, a cross-piece on the
standard, drawing means and a loosening de-
vice carried bysaid cross-piece, the upper end
of said standard being provided with a cen-
tral opening to receive two or more wires and
constituting a twisting-head for twisting the

guiding devices, of a bracket secured on the | same together and a revolving device located
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cuit normally open, a magnet, an ar

10

above the twisting-head for twisting the wires

together, substantially as described.

-~ 43. Inamachineof the character deseribed,
a counter-shaft, a cluteh in said shaft, an elec-
trical circuit normally open, an electromag-
net in said circuit, an armature, a tripping-
arm adapted to engage the armature, and a
spring - controlled arm normally in contact

with the supply of wire or insulating mate-

rial adapted to close said circuit and throw
the elutch whenever the supply of insulating
material or wire is exhausted, substantially
as described. |

44. Inamachineof the chameter described,

the combination of a counter-shatt, a olutch
in said shaft, a cluteh-lever, a link connected
to said lever, a rock-shat f said link being
connected to the rock- shaft, an electrical cir-
mature
and a device adapted to be operated when-

ever the supply of insulating material or wire

1S exhausted to close the 011*(3111(3 thereby dis-
engaging the armature and qcud arm and
throwmn* the clutch substantially as de-
sceribed.

45, Inamachineofthe ch al'acter described,

“the combination with mechanism for wrap-

30

ping insulating material on a moving wire,
of a spring-controlled arm bearing against
the supply of insulating material or wire, an
electrical circuit normally open, an electro-
magnet in said ecircuit, an armature, a trip-

~ ping-armengaged by said armature and a con-
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55 of a suppiy of thread and devices for guid- |

tact carried by said spring-controlled arm

and adapted to be brought into engagement

with another fixed contact to close the elec-
trical circuit when the supply of insulating
material or wire 1s exhausted, substantially
as and for the purpose described.

46. Inamachineof the characterdescribed,

the combination with a wire-bobbin lmvmﬂ‘
an annular groove in its hub, of a spring-
controlled arm arranged to bear against the
wire in radial almement with sald oroove

and close an electrie circuit when the Wir'e 18 -

exhausted from the bobbin to stop the ma-
chine, substantially as described.

47. Inamachineof thecharacterdescribed,
mechanism for wrapping insulating material
and athreadonamoving wiresimultaneously,
substantially as deserlbed

48. Inamachine of the character desw1bed
the combination with mechanism for wrap-
ping insulating material on a moving wire,

621,735

mn‘ the thread to be wrapped pou Lhe wire

ander that edge of the paper which would
normally contact with the wire, substantially

as described.
49, Inamachine of the characterdescribed,

6o

mechanism for winding insulating material

on a moving wire and comprising a frame,
devices for guiding the insulating material
to the wire in one portion of the frame and
devices for guiding the insulating material to
the wire in another portion of the frame and
an intermediate polishing devlee, substan-
tially as described.

50. Ina machineof the character described,
mechanism for applying insulating material
to a moving wire comprising a revoluble
frame, devices for guiding insulating mafte-
rial to the wire in one portion of the frame,
devices for guiding instulating material in an-
other portion of the frame, a polishing de-

vice arranged to operate on the insulating

material first applied to the wire and another
polishing device arranged to operate on the
completely-insulated wire subsmntlally as de-
scribed.

51. Inamachineof the characterdescribed,
the combination with a pulley adapted to be
‘actuated by a moving wire; of a measuring

device and gearing intermediate of said pul-

ley and said measuring device for operating
‘the latter, substantially as described.

52. Inamachineof the character described,
the combination of a pulley adapted to be

| operated by a moving wire, a measu ring de-

vice, gearing 1ntermeumte of said pulley and
measuring dewce for operating the latter, an
electmeal circuit normally open and devices
adapted to be operated when the required
amount of wire has passed a given point for
closing the electrie circuit aud thereby stop-
ping the_ machine, substantially as described.

53. Inamachineof the characterdescribed,

‘the combination of a pulley adapted to be

operated by a moving wire, a normally ‘open
electric eircuit, a measuring device connected
with said circuit and contact-arms carried by
said measuring device and adapted to be set
so that when the required amount of wire
has been measured off they will engage each
other and close the electric circuit mul Lhereby

| stop the macluue, substantially as described.

LOUIS C. ARNOLD.
Witnesses:
WM. O. BELT,
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