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Lo all whom it may concern:

e it known that I, FREDERIC J. NASH, a
citizen of the United States, residing in Brook-

lyn, in the countyof Kings and State of New

York, have invented certain new and useful
Improvements in Insulated Electric Wires, of
which the following is a specification.

This invention relates to meansforinsulat-
ng eleetric wires, and aims to provide a flexi-
ble covering of higher insulating value than
any heretofore produced. Italso aims to ren-
der the insulation flame - proof, uninflam-
mable, and as nearly fire-proof as possible.

According to my invention I apply around
the wire a layer of ‘pulverized glass or other
equivalent pulverized insulating material,
this layer being held against the wire by
means of aretaining envelope or jacket. The
pulverized particles are uncementéd, being
consequently free to move relatively to one
another when the wire is bent, and the re-
taining-jacket is made of flexible material to
permit of the flexure of the wire. The pul-
verized glass is packed tightly around the
wire, so that its particles wedge closely to-
gether and econstitute so far as insulating
qualities are concerned practically a solid
glass tube around the wire, while possessing
nevertheless the advantage of being free to
move in case of flexure, so that the insulat-
ing-tube cannot be cracked or chipped off by
the bending of the wire. In orderthat no.in-
terstices shall be left between the pulverized
particles sufficiently large to permit access of
moisture to the wire, the glass is pulverized
to a sufficient fineness to enable the particles
to be packed together with practical solidity.
Preferably the glass is ground of two grades
of fineness, the coarser grade of crushed or
granulated glassabout as fine as fine sea-sand,
and a finer grade ground to-an impalpably

- fine powder. The two grades being thor-
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oughly mingled the impalpable particles fill
the interstices between the coarser granules
and exclude air and moisture therefrom. In

-order to render the insulating-covering as

nearly fire-proof as possible, so that it-will
not be inflammable and will resist any degree
of heat short of that which would fuse the
glass, the retaining-envelope, or an inner
layer thereof, 1s made of asbestus applied

around the wire. When thus applied an ex-
ternal envelope of textile material is applied
preferably by braiding or weaving it tightly
around the asbestus layer. This outer en-

‘velope may, however, be omitted and the as-

bestus constitute the sole retaining-envelope
for holding the pulverized glass or insulat-
1ing material against the wire; but in such
case the asbestus is preferably applied by
braiding it or weaving it around the wire.
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In order to fill the pores in the retaining-en-

velope and effectually exclude the penetra-
tion of moisture thereinto, the envelope is
saturated with an impervious coating of some
suifable material, preferably linseed - oil,
which, on becoming oxidized, forms a tough
and durable skin well adapted to resist the
atmospheric influence. A coating of rubber
or gutta-percha may be used instead.

Figure 1 of the accompanying drawings is
a dissected view showing a wire insulated
according tothe preferred embodiment of my
invention. FKig. 2 is a transverse section on
a larger scale showing the same construction
except instead of a single wire a group of
smaller wires is provided for greater flexi-
bility. Fig. 3 is a side elevation illustrating
a modified construction of the insulation and
showing also one method of applying it.
Fig. 4 1s a transverse section on a larger scale
of the insulated wire shown in Fig. 5.

1The wire shown in Fig. 1 is insulated first
by a layer of powdered glass immediately
surrounding it, and secondly by a layer of
asbestus applied in the form of a tape wound
spirally around the wire and serving to hold
the powdered glass against it. Around the
asbestus is braided a covering of hemp, cot-
ion, or other textile fiber, and the wire is sub-
sequently passed through a bath of linseed-
oil by which itisgiven an impervious coating
for excluding air or moisture. In applying
the insulation in this manner, the preferred
method is to sift or sprinkle the powdered
glass on one side of the asbestus tape and
roll or press it thereagainst, so as to cause it
to work into the interstices thereof and ad-
here thereto. The asbestus tape is wound
upon the wire with the glass against the wire.
The powdered glass thus applied may be of
equal thickness for many uses; but where a

preferably in the form of tape wound spirally | thicker insulation is desired the powdered
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‘olass shduld" be a,pplie'd_' in a deﬁse t_ubu]af glass, and beeaUSG it is belieVed that a.‘_'ugign
- - bed or layer around the wire and between it | of the two produces a more pertegt ﬁttu:l,,,,1 1?-
and the asbestus. -This can best be done by | gether of the particles and a more complete

~ passing the wire downwardly through a hop-
5 per a, (shown in Fig. 3,) containing the pow-
- dered glass, any suitable means being pro-

- vided forforcing the glass down through the

- mouth of the hopper as the wire is drawn

- through and  compacting it around the wire.

"'"110 with the desired firmness. In order to hold

‘the layer of glass thus applied, the asbestus

or other retaining envelope must be wound,

‘. braided, or otherwise formed around the wire
. at the instant of the emergence of the tubu-

15 lar column of glass from the mouth of the
hopper, as shown in Fig. 3, where the retain-
ing-envelope is shown as in the process of
-being braided on, which may be done in any

. ordinary braiding - machine. The braided

20 covering in Fig. 3 may be of asbestus or any

- other fibrous material. Its surface is to be
covered or saturated with any impervious or

ll}?is,ture-excluding' coating, such as linseed-

il - - T

- 25 The insulated wire prepared according to
- my invention will be found to be as per-

~ fectly insulated as though it were inclosed in

. ‘an unbroken tube of glass fused around it,

~ while at the same time it will have all flexi-
‘30 bility necessary for line-wires or aerial, un-

.-. derground, or submarine cables. Itis not af-

fected by moisture, which, even if it should
penetrate the retaining-envelope, or two or

- more such envelopes in case two or more are

35 applied, cannot reach the wire by reason of

- the impervious character of the layer of pul-
~ verized -glass due to the particles thereof be-
-ing 8o ‘minute and so firmly packed together.

The insulating covering “is uninflammable

- 40 and flame-proof when the outer wrapping is

- of asbestus, so that the wire is uninjured by
- any fire the heat of which is insufficient to

fuse the glass. In the case of the construc-
tion shown in Fig, 1 the outer braided cover-

45 1ng, if of cotton, jute, &c., may be burned off,
~ but the spiral layer of asbestus tape will re-
sist the flame and hold the glass in proper
. position around the wire. - .
- . Inthe preparation of the glass, broken or
. 50 refuse glass is erushed or ground until it is
- reduced to the fineness of fine sand or there-
- -about. This will constitute the coarsergrade
-of glass. To produce the finer grade, the
. grinding is continued until the glass is re-
55 duced to-dust. To insure its impalpability

it may be subjected to the process known as-

- “floating”—that is, it is stirred into water,
and the partieles which are fine enough to re-

- main in Buspension therein are carried off by
6o the flowing out of the water  iuto a settling-
tank where in course of time they are pre-

.. cipitated and the waterdecanted, the precipi-

tate being then thoroughly dried.

- Instead of using two grades of _glass"‘ the

65 glass may bereduced wholly to an impalpable
- powder; but the two grades are preferred by
~reagon of thegreater cheapnessof the coarser

exclusion of air and moisture. -~
In place of glass, other vitreous materials

such materials may be mixed with the glass.
In place of theimpalpableglass powder,quartz
or silex may be ground to impalpability, or
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may be used, such as ground porcelain, or
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quartz may be used to replace both the

coarser and finer grades of pulverized glass.

Any vitreous or silicious substance which 1s X
O .

insoluble in water and not affected by any

substances that may permeate the outer en-
‘velope which may be used may be substi-

tuted for the glass as equivalents thereof.
I disclaim the use of powdered glass ce-

mented around the wire so as to form a rigid ¢

coating; and I alsodisclaim the insulation of
wires by applying around them a coating of

a soluble silicate, such as water-glass. Both -

hethods are considered impracticable, be--
cause of the inflexibility of the insulating

coating and its liability to chip off or crack

go

and thereby admit moisture. The cementing -

of glass around a wire would also be disad- -~
vantageous-because the cement being an 1n- .
95

ferior insulating material would adulterate

the glass and reduce its insulating value.

- A layer of rubber or gutta-percha may be- . =
applied around the retaining-envelope if de- -~
sired. Insome-casesit maybé advantageous . -

orotherwaxy material. Forsubmarinecables
the usual protecting armor may be applied. -

to coat the retaining-envelope with beeswa}t?;d_o

. My invention is applicable to the insulation -

as single wires. 'Where several wires are to
be inclosed in one insulating covering and in-

of cables or combined strands of wire, as well
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sulated from eéach other, the individual wires .
will be mechanically separated in any suit- .

able way as by winding around them. loose

spirals of yarn or twine to keep them out of

IT0 -

contact and form spaces between them, and -
the powdered glass insulation will beapplied .

+ .. . .

between the individual wires. =

in such manner as to cause it tofill thespaces = =

" 1 claim as my invention the following de-
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fined novel features and combinations, sub- -

stantially as hereinbefore specified—namely: - =~

- 1. A wire inclosed in a layer of pulverized

free to move relatively, and a retaining-en-

‘insulating material the particles of whichare. - |

velope for holding the insulating material = -

against the wire.

2. A wire inclosed in a layer of pulverized - .

insulating material the particlesof whichare .

free to move relatively, and an impervious

ing material : _
moisture therefrom. -

......

125
| retaining - envelope for holding: the. insulat- = .
gainst the wire.and-excluding - ”

glass the particles of which are free ta move

136,

relatively, and a retaining flexible envelope - .

for holding the powdered gliss against the -
Wire. Co T ".. e

-
'
Ll

4. A wire insulated by a layer of unce: -
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mented pulverized insulating material with |

f surrodndidg a3 yer Gf asbestus, .
5. A wire irsulated B¥ a layer of diide-
ihented pulverized msiﬂ&tiﬁg matarial with

8 surrounding I Laeyer of asbesius and an outer

envelope of textiile material.

6. A wire insulated by a layer of unce-
mented pulverized insulating material with
a surrounding layer of asnestug and an im-
pewmu coating for exeluding moisturag

7. A wire inclosed in & ia ver of asg sshestus

zad in-

having a iayer of uncsmente u pulver:

sulating material applied toiton the side nexs |

the wire.

1y ll-' T LT

. A wirs ingaldted by 4 mplmliym Woung -
' ﬁﬁ.’ asbestns having uncemented pulver-
ss applied toits aﬂl‘f&@@ and filled into
vstices on the side next the wire, and
tternal pinding envelope of fextille males
ial to hold the ﬂlags and asbestus closely
ﬁgmms the wire.
in witness whereof I have hereunto signed
my name in the presencs of two subscribing
witnesses.

FREDERIC J. NASEH.
W i‘m@&%seg* ‘
JHWO. K. GAVIN,
"“H:z E . FRASER.
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