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To colt whom It may concern:

Beit known that I, JOHN JOSEPH OHARLLB
SMITH, a citizen of the United States, residing
at College Point,in the county of Queens and
State of New York, have invented certain new
and useful Improvements in Insnlating Wire
for Electric Purposes, of which the followmﬂ*
is a specification.

My invention consists, first, in thP process
of msul%tmm wire by applymg a coating of

valeanizable cement directly to the surface

thereof, then braiding strands of elastic vnl-
canized rabber around such coated wire, and
ub]e(,tmg such coated aund enveloped w ne to
the action of vuleanizing-bheat. |
My invention consists, secondly, in coatmg
the surface of wire with vulcanizable cement
and then braiding around said coated wire an

--envelope of elastic vuleanized-rubber strands,
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as above stated, and applying a second coat-

ing of vuleanizable cement to said rubber en-

velope, then an envelope of braided fibrous
material,
coated and enveloped wn‘e to the %tmn of v ul

and then subjecting said doubly
canizing-heat.

My invention GOllblst thndly' 13 appl;uw
a coatlnﬂ of vuleanizing-cement directly to the
surface ot the wire, then braiding strands of
vuleanized rubber ru*mmd such coated wire,
then applying a second coating of vuleanizable
cement to the rnbber envelope, then bratdmg
doubl,} coated and enveloped - wire, as above
stated, and then applying an external coating

of vulcammble cement and subjeeting the wire

thus coated and enveloped to the actmn of vul-
canizing-heat. | ..
My invention consists, fourthly, in an insu-

- lating-covering for telegraph and other wire,
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consisting of a coating of valcanized-rubber
composition next to the wire, . an envelope of
elastic vulcanized-rubber braiding around said

coating, a second coating of vuleanized-rubber

- composition, an envelope of fibrous material,
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and an external coating of vulecanized-rubber
composition, the Whole for mmg a single ad-
herent mass. |

In order that uiy mventlou may 1)6 fully un-

- derstood, I will proceed to describe the exact

manner in which I have carried it into effect,

Renewed Alml 11, 1883.

to sald wire, and the machme is set in motion.
The rubber threads are fed from spools 7,
‘mounted each upon a shoe, 10, which also car-
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[ AT T

reference being had tothe accompanying drasw-
ing, forming part of this specification, in
which the figureis a perspective viewof a coat-
ing and braiding apparatus suitable for carry-
ing my 1111*@111:1011 into efiect. |

The drawing, illastrating a machine-em-.

ployed by me fm producmn the insualating-
covering hereinafter described, is furmshed

‘1n order to a more perfect comprehensmn of
‘the present mventmn of which the said mech-

anism for m the subject-matter of

| a separate rlppllcdll{)l] for Letters Patent—
forms no part. - | |

Formy purpose 1 prefer to empioy braiding-

‘machines of that stylein which the wire passes

throungh the machine in a verticeal direction, for
reasons which will be seen.

which the wire 1 passes from a supply-drum,

(not shown,) located beneath or at one side of
-the machme, upward between two feed-rollers,

2 2, deriving motion from a worm-pinion, 23,
actuated by a wormx on the lower end of o
worm-shaft, 3, which extends upward, and act-
unates through a worm on its upper end a worm-
pinion, 4%, revolving the take-up rollers 4. The

‘wire 1 passes vertically upward to the said

take-up rollers 4, (swhich are wade of semi-

hard rubber to prevent too great pressure upon
the braided wire,)aund is wound in a coilaround

A receiving dram, 34. As the wire leaves the
feed-rolls 2 it passes into a funnel-shaped res.

ervoir, 5, through a stuffing-box, 6, in the bot-
tom thereof. This vessel & contains the vul-

canizable rubber cement or compound, a coat-

‘ing of which is imparted to the wire upon its

passage through its containing-vessel to the
point where 1t receives the braid, and thence

‘between the take-up rolls 4 to the receiving-

druom 34. The wire 1l having been brought to
a proper tension by the two drums and the
take-up rolls, the ends of the elastic-rubber
fibers, which are wound upon from eight to six-
teen wmdmg spools, 7, are proper]v fastened
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Stuch a machine -
i1s shown in the drawing filed herewith, in
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ries a tube, 15, within which is a mechanism-

(not shown) for regulating the tension of the:
rubber threads during the operation of wind--

100 .
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- sulating cover may be apparent.
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ing. The top of the tube 15 carries a closely-

fitting removable cap, 25, on which is a brack-

et, 20, provided with a pulley, 27. The bracket
turns in a horizontal plane on the vertical pin
28. The spool 7 is filled with rubber thread
spooled up to mediam tension. The end of the
thread is then passed up over the pulley 27,
and thence to the wire 1, to which it is prop-
erly secured. |

I have thus briefly described the construe-

tion of this wmachine and its operation, in order

that the manner of producing the braided in-
It is my in-
tention to malke a separate application for Let-
ters Patent for this mechanism and for the for-
mation and application of braided insunlating
rubbercoverings,and I hereby reserve theright
50 to do. -

I will now proceed to describe the process
involved in my present invention.
- In carrying out my invention I first cover
or coat the wire with a vuleanizable- rabber
cenient or solution composed -preferably of
three parts ot caoutchoue, oue part of sulphur,

~and two parts of asphaltum or roofing com-

pound, all held in solution by bisniphide of
carbov. (Benzine or naphtha should not be
used to make the required cement, for the rea-

son that such olis will destroy the strength of .

the soft rubber threads of which the braiding
18 composed, causing them to snap asunder
almost as quickly as they come iu contact with
it. The bisulphide of carbon, on the contrary,
has no such detrimental action.) This cement
is.appiied directly to the surface of the wire in
the manner stated above. Bythe time the wire
reaches the point where the elastic threads en-

~¢ircle it from the place of application of the

o

cement, the bisulphide of carbon will have
partly evaporated, leaving a heavy semi-fluid
cement. Asthebraiding progressestherubber
threads, crossing each other at a strong ten-
sion, squeeze this semi-fluid cement between

their juints and lapsand becomethereby united

and cemented. - By the time which it takes to

~braid over a piece of wire reaching from the
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pointof braiding to the receiving-drum, which
should be a distance of from ten to twenty

feet, the cement has become dry, owing to the
evaporation of the bisulphide of earbon, and
the covered part of the wire may be coiled up
on the receiving-drum without sticking the
colls together, especially if powdered soap-
stone 18 dusted over each layer. The thick-
ness of the rubber covering may be varied ac-
cording to requirements by using thicker or
thinner threads and increasing or decreasing
the tension of the threads during the braid-
1Ing operation. Iine threads braided under
high tension produce a uniform perfect insu-
lating-covering not more than one sixty-fourth
part of an inch in thickness, and such cover-
ing will be equally uniform and perfect when
applied to the finest wire as when applied to

5. the coarsest wire. If the braiding-machine

| lated, every spot of the wire will be perfectly

covered, while the braiding in of the semi-fluid
cement renders the continuity of the coating
still more certain.” Should defects occur, they
are quickly discovered, as any irregularity

shows immediately in the different appearance

of the braiding.

In coiling the covered part of the wire on

the receiviug-drum another great advantage
1s apparent in my use of vulcanized - rubber
threads in this way: If unvnleanized-rubber

‘threads orribbons were used, it would be found
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that the wire while coiled up, especially if

coiled up under tension, which is indispensa-

ble in order to save labor and trouble, would
¢ut a raw-rubber covering and expose itself,
or it would at least become dislocated from
the center of the covering, which is equally as

bad as, 1t not worse than, exposure, as in case.

of dislocation there is no means ol asecertain-
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1ng the extent to which the covering is cut.

The vulcanized covering applied according to
my method cannot be cut by the wire, it will
resist great pressure, and when the pressure
is relieved it returns to its normal state as
when applied; hence the wire cannot be dis-
located from its central position.
of wire covered according to my method may
be reeled up in a continuous piece without in-

jury before its final finishing and while it

passes through the several manipulations in-
cident to 1ts manufacture. |

- When the rubber or actual insulating-cover-
ing 18 applied to a given length of wire, as I-
have thus far described it, then the protective.

fibrous covering is added, if so desired, by
means of the bralding-machine.
essary to describe this operation minutely, as

the braiding of fibrous material over wire is

well known, Inthepresentinstance,however,
1 pass the rubber-covered wire through the
above - mentioned vessel containing the vul-
canizable cement, which is prepared in a more

liquid form than that originally applied, to

impart a second coating in a similar manner
to the first application to the bare wire. The
fibrous material is then braided around the
doubly coated and enveloped wire. The adher-
ing cement is then absorbed by the fibrous

threads in the same manner as by the rubber

threads in the previous operation, the fibrous
threads becoming saturated with the solution
and cemented together and to the rubber cov-

ering in the braiding operation. In order to

insure the perfect coating of the fibrous cov-
ering in every part, I pass the doubly-covered

wire through a second vessel similar to that
‘previously used and containing the same kind

of cement. This vessel is placed under the
braiding - machine, so that the wire passes
through it on its way to the receiving-drum,

The wire is now ready for the vuleanizing pro-

cess, by which the coverings and coatings of
rubber and fiber are permanently united to-

gether and to the wire, and by which it has

acts well and if the tension is properly_r_egu- i 1mparted to it all those highly valuable prorp-

Any length

It is not nec-
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ertiesot good nnadulterated india-ruabber.
manner of condueting this vulecanizing process
is as follows: I use a clrcular vuleanizing-ves-

sel standing upright, into which I coil the wire,
layer above layer, dusting powdered soapstone
over each layer, and leaving enough space be-
tswweeneachlayer forthe passageof steam to pro-
duce the required heat, Lapply a heatof from

2800 to 300° Fahrenheit for about six hours,

which results in vuleanizing the cement and re-

- vuleanizing the rubber threads, shrinking and

15

uniting the latter firmly and perfectly to the
wire, and bringing the stretched threads to a
normal and unchangeable condition, just the
same as 1f the rubber had been applied in the
raw state and then vulecanized. The cement,
which contains a good portion of sulphur, be-

- comes semi-hard, and imparts some of that
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property to the more elastic rubber covering,
rendering the fibrous covering pertectly tight
and of durable resisting qualities against the
action of -heat and cold, of water, or of moist-
urein the atmosphere, the so1l, or damp places.
The braided fibrous covering also adds greatly

1o the strength of the wire, in whieh respect

1t possesses g ﬂ'reat advantagesover the ordinary

tape coveriu gs, which do not impart strength
or even form a durable protective covelmg, be-
ing very easily unraveled.

The elastic rubber threads nsed by me in
forming the braided covering above described
I obtain from thin vuleanized-rubber sheets
cut 1nto threads of the required length in the

same manneras such threads are cut forelastie

woven fabrics.

I desire here to point out briefly the several
important and valuable features and advan-
tages possessed by my method, and which dis-
tinguish it from others which have preceded it.

It is well known that caoutchoue or rubber
compounds are only made a ‘practically usetul

material for insnlation of wire by the process

of valcanization, which imparfsto the gum its
duarability, strength and the capacify to resist
the action of heat and coid and of moisture
in the atmosphere or in the form of bodies of
water. Rubber has been applied to the sur-

face of wire by winding it spirally thereon in
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-also, 1n longitudinal position,

one or more layers running in the same or in
*Op}_)OSIfB directions, and such vunlecanized rab-

ber has been applied to the surface of the wire,
In these meth-

odsthe msulatmg cover has been strengthened
and bound by fibrous material, and cement has
also been used to render the insulating-cover--
ing firm and more homogeneous. Wire 1nsu-
lated by some of the above processes has also
been treated to the action of heat in order to
cause the cement to adhere the more closely to
the rubber strips composing the insulating-

covering, and thereby unite them more firmly

togethel In cases where vulcanized rubber
has been wound spirally around the wire this
serious defect has ensued, that such elastic

“strips being wound under tension seek to re-

lieve themselves of such tension,thereby exert-

| caplzation ensue,

_—

ing a constant and powerful resistance, which |

The | results in a tendency to unravel, even when

cement is employed, and also a fibrous bind-

ing envelope, and finally in rupture of the

rubber covering and consequent destruction of
insulation. At least wire thus covered 1s very

liable to become dislocated from its central

position—a result quite as damaging as actual
rupture, since the latfer almost inevitably en-
snes thereupon.

tension of each fiber of which acts not upon
the wire, but is borne by the other fibers of the

“envelope, and as a result all hug the wire with

a uniform direction of pressure. When raw
rubber is employed it has generally been ap-

plied by drawing the wire through dies, and

the results as to evenness of coating have
been quite unsatisfactory. It is here, how-
ever, that the difficulties of subsequent vul-

these difficulties are reduced to a minimums;
bat with & body of wire several thousand
feet in length, weighing many hundreds of
pounds, and covered with a heavy, soft, and
sticky body of unvalcanized rubber, which is

to be vuleanized, the operation becomes beset

with great dlfﬁculty especlally in view not
alone of the necessary handling
placing in proper receptacies for vulcanizing,

but also of the fact that the vuleanizing pro-
cess, during a part of its action, renders this

coating almost semi- fluid before it assumes the
harder elastic nature of vuleanized rubber.

As results of this method the wire is ‘almost
certain of dislocation, and the coveringis per-
forated with innumerable small holes and blis-
fers—a serious injury to its insulating quali-
ties.
are avoided, and I produce a. light, pertect,
uniform, darable, and perfectly-insulating cov-

It will become evident that
no such twisting, distortion, or unraveling can
~occur with my braided rubber covering, the

With wire in short lengths

, coiling, and

By my method all of these difficulties
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ering, which is fit for submarine and subter-

ranean purposes, and such method secures a
saving of costly material and the avoidance of'
dlfﬁculq in valeanizing.

The process of vulcanization :1:133 be intro-
duced and a serviceable insulating-cover will

‘be produced at the followingstagesof the pro-
first, after the application of the first .

cess:
coating Of‘l nleanizable cement and the braided
rubber covering; second, after the application
of the fibrous covering; and, third, after the
application of the final external coatings of
vulecanizable cement, the latter being the Com-
plete process.

- Having thus described my nwentlou what I

claim as new therein; and desire to secure by
Letters Patent, 1s—

1. The process of 1113111:11:1110 telegraph and

other wire, consisting in applymg a coating of

vulcanizable cement directly to the surfa‘ce of
the wire, then braiding ‘around such coated
wire an envelope of elastie vuleanized-rubber
threads, strands, or strips, and finally in anit-

ing said coating and envelope by vulcaniza-

tion, as herein set forth.

2. The process of insulating telegraph and
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other wire, consisting in applying a coating of | around such doubly coated and enveloped wire 20 -

vulecanizable cement direetly to.the surface of
the wire, then braiding around such coated
wire an envelope of elastic vuleanized-rubber
threads, strands, or strips, then covering such
coated and enveloped wire with a second coat-
ing of vulcanizable cement, then braiding
around such doubly coated and enveloped wire
an envelope of fibrous waterial, and finally
uniting said coatings and envelopes by vul-
canization, as herein set forth.

3. The process of insulating telegraph and
other wire, consisting in applying a coating of
valcanizable cement directly to the surface of
the wire, then DLraiding around such coated
wire an envelope of elastic vuleanized-rubber

threads, strauds, or strips, then covering such |

coated and enveloped wire with a second coat-
ing of vualcanizable cement, then braiding |
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an envelope of fibrous material, then covering

such doubly-coated and doubly-enveloped wire
with one or morecoatings of vuleanizablecem- |

ent, and finally uniting said coatings and en-
velopes by vuleanization, as herein set forth.
4. An insulating-covering for telegraph and
other wire, consisting of a coating of valcan-
ized-rubber composition next to the wire, an
envelope of elastic vulcanized-rabber braiding

around said coating, a second coating of vul-

canized -rubber composition, an ‘envelope of

fibrous material, and an external coating of

vulcanized-rubbercomposition, the wholeform-
1ng a single adherent mass, as herein setforth.
o J. J. C. SMITH.
Witnesses: | o
JUL:; ZWIRLEIN,
THOMAS JAMES BLAIN.

235

3



	Drawings
	Front Page
	Specification
	Claims

