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'UNITED STATES PATENT ¢ OFFICE.

‘_GEORGE H.' RUPLEY, OF SCHENECTADY, NEW YORK. ASSIGNOR TO GEN- o
- ERAL ELECTRIC COMPANY, A CORPORATION OF NEW YORK:

PROCESS OF MAKING INSULATED WIHES

II | No. .8064-5'_7'4.. _' -

N Speolﬁoe.tlon of Letters Pa.tent |
Apphoetmn ﬁled Decemher 16, 1902. Serlel No. 135 372

- Pe,tented Dec 5 1905

To all whom it may concern: o
Be it known that I, Groren H. RupLEy, a

“citizen of the United States residing at bohen-'

~ ectady, county of Scheneota,d y, State of New

' 5 York, have invented ¢ertain new and useful

| Improvements in Processes of Making Insu-
 lated Wires, of whlch the iollowmo' 1S & speo1-
~ fication.

This invention relates t0 a process of mek-,

10 ing an insulated electric wire the insulating-

lation and cheap to manufacture.
 Wires or conductors have heretofore been

15 1nsulated by covering them with a wmdmg or
braiding of ﬁher—-such as cotton, jute, or

silk— alone orin combination with msulating
gums or compounds.

stand a high decrree of heet nor do they
maintain the insulation if rv,ub]eotec?l to the in-
fluence of water or damp- air.

~are not only not heat-resistant, but are usu-

ally very bulky and cannot be employed for |
light work. The conductors must be stout in

order to carry the weight of the inclosing in-

30 sulating compound, and the size of the con-

ductor reletlvely to the conducting-core is so

large that it can only be employed for line-

Work or in pleces where room is not a factor
Wires have also been coated
35 with collodion or other cellulose oompounds-_’-

- with good results, but are expensive to manu-
| fa,oture and do not for the most part w1th_ste11d_

- of importance.

as high a temperature as is desirable.

. MV present invention has for its object the
40 manufacture of a conductor having an insulat-

1ng skin or film which occupies a sma,ll amount

o of room, which is tough and flexible and will
- not crack under ﬂexure of the conductor,

‘which will withstand eompera,twelv high tem-
45 peratures—such, at least, as are oommonly

“met with in the operation of “electrical appa-

- ratus—which will have good insulating prop-

‘erties, and which will, ﬁnally, e cheap to__'

‘manufacture.

50 My present mventlon is besed upon the
~discovery that a hard and more or less tough -
‘and elastic residuum of good insulating prop-

- - erty may be obtained from vegetable ollcs by

drstﬂla,tlon w1th or w1thout the presence of

the wire a smooth, dense,
tough, flexible, glossv black coating of a re- -

Cotton and silk WOI]I]d-
wires require the employment of expensive
20 machinery, and the processis a comperatwely_
'slow one, and they do not, moreover, with-

oxy en, my process bemﬂ‘ dlStlIlO‘U_IShed from 55

all other processes wherem Vecreteble oil is

: propoc;ed as an insulation for eleotrloel con-

ductors by the fact that a supply of ox3ro'en7 .
IS not necessary. o
The present epphcetlon is limited as to 1ts 60

claims to the improved process, the article of
: manufeoture resulting from the process being

covered in a companion appllcatlon, whlch is

.e division of this.
“covering of which may withstand a hlgh de- |

gree of heat and may be satisfactory in insu-

I carry out the mventlon by prOVIde' on 65 _'
irmly - adherent, - ‘

siduum of an oil. - I prefer to operate witha
specially-treated lmseed-oﬂ though myinven-

tion comprehends any oil Wthh may be sub- 70 -

jected to a process of distillation and will
leave behind. an insulating residuum. This
‘includes all fixed and essentml oils; but the
one which I have found most satlsfectory in

practice is linseed-oil, though cotton-seed oil 7 5

and even corn-oil may be and have been em-

ployed suocessfully |

Conductors |
25 coated with fiber in combination with gums

In the acoompanymo' drawings is ehown an

apparatus a,da,pted to carry out my 1mprove- .

ments. | 3o
‘Figure 1 is a dla,,qrammetlo view showmn‘
the heatmg arrangements, and Fig. 2 shows

the relation of the bath to the heeter |

In operating with linseed-oil. T mix a suit-
able quantity, according to the bulk of prod- 85
uct required, of raw linseed-oil with two per

cent. of oxid of zine and litharge each and
subject them to protracted boﬂmcr

Mate- -
rials of this kind have been heretofore added

to oils; but the distinetion of my process over 9°
‘those commonly employed consists in a more -

prolonﬂ*ed heating, producing not only eapom—- o

fi cation, but a partial distillation, which per-

mits the subsequent hardening of the coated
wire to be more easily and quloklv effected, 95 -

-and the more complete the distillation of the
{ lighter hydrocarbons or oa,rbohyd rates at this

stage of the process the oreater is the speed
of hardening on the wire. I raise the rmxed o

-mass to a temperature of about 550° to 600° Ioe_

Fahrenheit, continuing the heat until the

oxids are entlrely taken up by the oil and .the

requlred degree of distillation has been ef-

fected. This causes a partial saponification

of the oil, and themore completely this saponi- 105 = §
fication is effected the greater the speed with - = §
‘which the coating of “the wire may subse-
! quently be eﬁ'ected The crlyoerlds are broken .
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up and glycerin and other elements of the o1l
driven off. Care must be had, however, not
to continue the operation too long, as an 1n-
crease beyond a critical limit converts the

“mass into a semisolid, which cannot readily be
“dissolved. I bhave found anapplication of the

heat for'ten to fifteen hours to yield satisfac-
tory results. Thisstage of my processis very
important, as 1t when properly conducted gets
rid by distillation of glycerin and other com-
pounds, which prevent the film hardening, and
in this way permits a rapid hardening after
the wire 1s coated. After the oxidsare com-
pletely combined with the oil the heat is al-
lowed to drop to from 500° to 525%° Fahren-
heit, at which it is held, accompanied by con-

stant stirring of the liquid compound, until

the mass is somewhat stiff and elastic at a nor-
mal temperature of about 78° Fahrenheit.
This may be simply tested by removing a
small quantity of the product and dropping it
upon a cold surface. Whenitacquiresa good

- degree of stiffness, I add about twenty-five

30

35

4.0

per cent. of arefractorysolvent, such asrosin-
oil, and allow it to cool. Other solvents, such
as turpentine, may also be added to bring it

to the proper degree of fluidity for applica-

tion to the wire. Thisapplication is made by
means of a grooved wheel traversed by the

wire, the bottom of which wheel dipsin a bath

composed of the compound suitably diluted in
a solvent, as just referred to, the conductor
leaving the wheel at a tangent, which, as de-
scribed 1n a-prior patent toClark and Rupley,
No. 687,517, dated November 26, 1901, effects
an evenly -distributed coating on the wire.
The coated conductor is carried through an
oven, being given a sufficient exposure to not

only volatilize the solvent which diluted the.

compound and to get rid of other compounds
freed 1n the preliminary treatment, but to ef-

fect a partial or fractional distillation of the

45

50

55

60
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hydrocarbon, or more exactly the carbohy-
drate produced from the oil by the prelimi-
nary treatment hereinabove described. The
oven-temperature may vary within consider-
able limits; but I have obtained the best re-
sults at a temperature of 450° Fahrenheit and
upward, fine wire being produced having an
exceedingly tough coating, which under re-
peated sharp flexure of the conductor does not
crack or break at a temperature of from 500°
to 550° Fahrenheit, while at 600° and upward
the distillation is so severe that the resulting
residuum on the wire becomes brittle. These
limits are not absolute, as the saponification
or decomposition of the earlier treatment and
the more or less complete elimination of cer-
tain undesirable distillates at that stage vary
the rapidity of action at any temperature and
permit successful coating to be done at lower
temperatures.

T'he process may go on simultaneously w1th
the presence of air or not, as preferred. The

absence of airis not a, disadvanta,ge in the proc-

806,574

ess of hardening my insulation, as I have pro-
duced satlsfactorv results 1in a neutral atmos-
phere—as, for example, in nitrogen or car-
bon dioxid or where the air has been pumped
off. It would, however, be rather Impracti-
cable to attempt to entirel v exclude air from
the oven, and I have therefore not done so.

Furthermore, a small quantity of air does not
seem to he detumental The resulting prod-
uctis a hard brilliant enamel, with a color va-
rying from brown to black, according to the
thickness. A thickness of three-fourths to

one mil is jet black.

The process as herein described is easily
distinguished from the common applications
of oxidizi 1e olls, such as linseed-oil, wherein
the oxygen of the air exercises a controlling
eflect by forming linoxin or oxidation prod-
ucts with the o1l and rendering it hard and
elastic. That process is too slow for com-
mercial use, rendering the wire expensive.

The degree of heat allowed by my process
produces distillation, breaking up to a certain
extent the composition of the ordinary com-
pound by drawing off the lighter hydrocar-
bons or carbohydrates, either or both, and
leaving behind a residuum in which the pro-

portion of carbon is considerably increased
relatively tothe ordinary compound,but which

still. has good insulating properties.. This is
particularly the case in the preliminary treat-
ment; but this distillation does not go so far
as destl uctive distillation or dmfuﬂsr does,
though the compound uildergoes changes duc
to destructive action, for example, on the glye-
erids.

The preliminary treatment of the oil in
which the saponification I have described
takes place materially expedites the process
by causing the glycerids to be broken up and
the glycerin and fatty acids to be set free,
while the addition of the metallic oxids causes
the separation to take place at a lower tem-
perature and in larger quantities than when
the treatment is carried on without them. It
should therefore be understood that the oxids
are not essential to the successful prelimi-
nary treatment of the o1l except in so far as
they promote the speed at which the glycer-
1ds are broken up at the temperature used.
An 1ncrease of temperature will bring about
a similar result; but it is not considered expe-
dient to carry on the process in air at a tem-
perature above 600 Fahrenleit.

Any desired number of coatings may be su-
perimposed, several at least being desirable
1n order to conceal faults and provide a water-
proof insulation. It is desirable to provide
multiple coats, as a thin film does not blister
under expulsion of the distillates as a thicler
one would. Moreover, the exposure of the
compound in films permits a quicker and more
effective removal of the glycerin in the form
of acrolein, since the layers are thin. The
inal coat may have any desirable coloring-
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L5
- uct, moreover,consistsnot of linoxin as sought
| and produced by former processes, but of a
carbon compound produced by robbing the oil |

10

20

25

matter applied, though the"colormo' due to the |
treatment of the compound itself is a bea,ut1--- |
-ful glossy black. :

The temperatures I have speolﬁed ere for*
commercial speeds of work. = Of course some- |
“what lower temperatures might be employed |
by giving greater time exposure, the dis-
“tinctive feature of my process as oompered
with those heretofore practiced consisting in
‘thechange in the oil covering as effected solely |
or principally by dlStlH&thﬂ of a previously- |
- thickened oil, the results known to me here-

tofore in this Tine having depended upon oxi- |
dation of commercial hnseed-oll as the con- |

trolling principle of hardening, and my prod-

of glycerin and other combined and Voletlle

components Wthh teud to reuder 16 soft or

fluid.

o Whlle I have speo1ﬁed in- the prellmluary
treatment certain oxids, these are in no sense
essential, as other materials which will effect

a partial saponification of the oil or even a

breaking up of the glycerids may be employed -.
Asathinning agent other materialsthan rosin-

- oil may be emploved—for example, Venice

30

turpentine or other solvent h&VlnC" a, hlﬁ‘h'

boiling-point.

Wire insulated as herem desorlbed Wlth--
stands a hich heat w1thout softening or being

- otherwise lujured in msulatmg properties,

35
40"

45
- uniform temperature is thus maintained. This: _
~oven may be of any approved construction,

~ but is. prefereblv connected by supply and re- |

- mainly carbon dioxid. I prefer to arrangeit |

55

- ing-sheaves 8 8% &c., the lower ends of which
dip into a bath of. the compound which I have |
described. One of these coating-wheels may
be provided with a bath containing coloring-
matter or a mixture of colormo*—matter and |
- The

wire is taken any des1red number of times |
throucrh the oven and ma,y be glven any de-.

60

B 65

and as the coating is thin more copper may be
It is,
‘moreover, a good diffuser of heat and with- | i
stands charrmcr better theu ﬁbrous oorermgs
of cotton or silk.

wound in g given space than usual.

Referring to the dra,wmﬁ‘s, 1 represents

heater beueeth which is arranged a burner 2.
The products of combustion may lead from a

pipe 3 into the oven. A blower 4 keeps a
stream of hot gases in movement through the

pipe system of the heater, whloh 18 cerr1ed

thence by a pipe 5 to the oven, in which a

turn pipes with-the blower, thus formihg 2
closed system for circulation of the hot gases,

Vertlca,lly, as a better dlstrlbutlou of the ﬂa,rne

is thus produced. This oven is provided with
dampers 6 6°, &c., at different vertical pomts .
The
~ wire is led over a number of sheaves 77, &c.,-

which may be adjusted to gage the heat.

it the top of the oven-and carried over coa,t-

insulating compound, as 1ndloeted at 9.

S1red number of ooats, bemﬁ" theu led off toa
suitable reel.

the process.

The height of the oven, other
| things being equal, determlues the speed of
I have obtained excellent re-
-sults with'an oven twentv—ﬁve feet high.

What I oleum as new., and desire to secure .

by Letters Patent of the United States, is—

- 1. The process of insulating an electrical

conductor consisting in CO&tIIlU' it with a film

of oil which has been substa,utmlly freed from
the glycerin of combination, aud then har-_ |

denmcr the coating.
9. The process of 1usulatmﬂ' an. eleotrlcal

conductor consisting in coating it with a com-

| pound of- sapoulﬁed oil substautlally freed-“SO-'

from glvcerm and then hardeulnﬁ' the ooatma' o

by heat. -

‘3. The process of 1usuletmo° an eleotrloa,l' -

‘conductor consisting in ooatlug it with a eom-
pound of sepomﬁed linseed-o1l- substantially
freed from glyoerm and theu herdeumﬂ' the

coa,tmo' by heat.

4. The process of 1usulet1uo* an e]ectrleal

conductor consisting in coating it with a film of
sepomﬁed oil substentlally freed from' glye-

erin and then hardening the coating by driv-

ing off the lighter oompouuds from the oil.

B, ‘The process of insulating an electrical

“conductor consisting in coating it with a film of
|- premously—thlckeued vegetable oil and then

hardening by further driving off the. remain- |

ing lw‘hter carbohydrates from the oil.
6 The process of insulating an. electrical

conduetor consisting in substeutlelly freeing
‘aquantity of Vecreteble oil from glycerin, coat-

ing the oouduotor with a film of the resulting

100

produot end the.u hardenmg the coetmg by- '

heat.
7.. The process of 1nsu1at1n0‘ an electrical

‘conductor which consists in settmcr free the
glycerin and fatty acids in a quantity of lin-

105 . -

seed-oil, driving.off the glycerin, applying a

film of the fa,tty acids to the oouduotor, and.
then hardening the film by heat.

8. The process of insulating an electrlcal'

| conduotor consisting in dlSSOlVlDO' an oil pre-

viously thlckened by driving off glyoerlu in

a sultable solvent, applying a film of the so--

lution .to the oouduotor eud hsrdeumo' the o

coating by heat.

ITO

9. The process of msula,tmu‘ an eleotrma,l-f

the conduotor and hardening the coating by

‘raising to a temperature to effect distillation.

-10. The process of insulating an electrical

- __conduotm consisting in dlssolmug a vegetable
‘oil previously thickened by heat in a refrac-
.tory solvent applying a ﬁlm of the solutionto

120

couductor consisting in coating it with a so-
lution of a prewously thlokeued and partially-

decomposedvegetable oil in a suitable solvent,

"1-25?

‘and then hardening the coating by volatiliz-
ing the solvent and drwmﬁ' off the h,qhter
compounds from the oil. R
. 11. The process of 1usu1et1nﬁ' an- electnoel- |
coudu_ctor_ consisting in partla,lly decomposing

130
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95
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an oil by heating at a high temperature to
produce an elastic. residuum, dissolving said
residuum 1n a suitable solvent, applying the
solution to the conductor, and hardening the
coating by raising to a temperature approach-
ing destructive distillation.

12. The process of 1nsulating an electrical
conductor consisting in mixing with an oil
one or more oxygen-carrying oxids, partially
decomposing the oil by heating at a high tem-
perature to drive off glycerin, dissolving the
residuum 1n a suitable solvent, applying the
solution to the conductor and hardening the
coating by heat. | o

13. The process of insulating an electric
conductor consisting in mixing one or more
metallic oxids with a vegetable oil, boiling the
mixture to break up the glycerids and free
and drive off the glycerin, dissolving the re-

806,574

siduum in a suitable solvent, applying the so-
lution to the conductor and hardening the coat-
Ing by raising to a temperature approaching
destructive distillation.

14. The process of Insulating an electric
concductor consisting in mixing one or more
metallic oxids with linseed -o0il, maintaining
the mixture at a temperature above 500% Fah-
renhelt until it becomes stiff and elastic at
ordinary temperatures,dissolving the stiffened
mass In a refractory solvent, coating the con-
ductor with the solution and hardening the
coating by heating it above 425% Fahrenheit.

In witness whereof I have hereuntoset my
hand this 13th day of December, 1909.

GEORGE H. RUPLLEY.

Witnesses:

Bexsayy B. HuLi,
HrerLex ORFORD.
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