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To all whom it may concer T2
Be it known that I, WILLIAM S. HADAWAY,

Jr. , & citizen of the Umted States, 1e31dmfrat

New York, countyof New York, State of New
York, heVe invented certain new and useful
Impr ovements in Processes of Forming Mag-
nesia Insulation Upon Conductors, fully de-—

* scribed and represented in the following g speci-

o

fication and the accompanying drawing, form-
ing a part of the same.

The present invention relates to a means

~ for producing an insulating-coating of great
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efficiency and durability upon the wires which
are used for electric heating; and the invef-
tion consists in a process for coating heating-
wires with magnesia and in the cembmebmn
of the same Wlth& heater-body. Inthe pres-
ent invention the wire is first coated with me-
tallic magnesium and the magnesium then
oxidized to form an insulating envelop or en-

" vironment of magnesia. Such processis prac-
ticed by d1sposm g the magnesium-coated wire

£
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wn sttu for use with an enwroument of an oxy-

gen-bearing element, as manganese oxid, and
'applymcr heab Oor a heated fluid a.da,pted to

liberate the oxygen from the manganese oxid

to oxidize the magnesium. .

The invention a,lse includes the combina-
tion, with the body to be heated and the elec-
tric heetm g-wire havingacoating of magnesia,

-~ of a protecting agent (preferably of a heat-

conducting character) packed permanently

B about the wire to retain the same n sifu.
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Such heating-wires are employed in electrie-
-ally - heated toels furnaces, and appliances

for warming air and are in all cases exposed

- to great elteratlene of heat and cold. The

temperature to which such wires are exposed
requires the use of a highly-refractory insula-
tion, and such insulation when firmly adher-
ent to the wire or of a rigid character, like
porcelain, isliable tobe cracked and dleplaced
by the extreme alterations of temperature.
The expansion and contraction consequent

‘upon guch alterations sooner or later impair

the 1nsulat10n form short circuits, and de-

stroy the efﬁmene} of the epparetus ‘These |
difficulties are avoided in the present inven-
.tion by forming an insulating-coating of mag-

nesia about the heating-wire when arranged
insitu atmn for use, euch coatm o perml.ttm g by

|

| manganese oxid and inclose the coils.

1ts character the necessary expansion and con-

traction of the wire, and thus preserving the

insulation indefinitely.
In practice the metallic magnesium is ap-

plied tothe wire by drawing it throuﬂh a-bath

of melted megnesium in a smtable furnace,
and the wire is then coated with an -adhegive
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paste of manganese oxid. -The wire is then

disposed in its permanent position and the

manganese heated to free the oxygen. Such

heating may be effected by the electric cur-

rent or by pouring melted soapstione, metal,
or obher suitable meterlal over the wirés in
their permanent situation.

The invention will be understood by refer-
ence to the annexed drawing, in which the

figure is a longitudinal section of a sad-iron,

showing the magnesia-coated wire disposed
within its body and surrounded by the metal
poured thereon in a fluid condition.

A is the body of the sad-iron, provided with
a recess A'to contain the coils contiguous to
the lower surface, which is used for hot-press-
ing. The recess also serves to contain the
material H, which is poured in a melted state
around the coils to oxidize the same.

B 1s the cover, secured upon the hody and

having the handle C attached thereto, as well -

as a porcelain insulator D, to which an elec-
tric cable E is connected. The eoil F, which
is shown within theé body A, is represented
with its ends extended to such insulator for

connection therein with the termmals of the

cable.

by coating an_lron or steel wire with the me-
tallic magnesinum in a furnace having an at-

mosphere of hydrogen, then winding the wire-

into the required coil, and dipping such coil

In practice numerous coils are connected
together within the body. The coil is made
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in a semifiuid paste of manganese oxid to

form a covering over the magnesium.

The

eell isshown arranged within the heater-body

in the recess A and a suitable melted sub-
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stance H poured.over such coil to heat the - |

high temperature to which the manganese

omd is raised serves to free the oxygen and

transform the magnesium into magnesia, as
desired. The magneésia occupies a larger

The |
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space than the metal from Whlch it 18 pro-
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fecting the adjacent coils.

paris, and similar substances.
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duced, and the wire is thus secured firmly in | jars and by the expansmn and contraction of

its permanent situation, while the yielding
character of the magnesia permits each of the
coils to expand and contract separately inthe
insulation and without such expansion af-
When the mag-
nesium andits coating of manganese oxid are
heated by an electric current, it is desirable
to use a current of low voltage, as the man-
ganese oxid is a very imperfect insulator; but
a comparatively low temperature suffices to

generate the oxygen where the electric cur-

rent is employed, as the current assists by
electrolysis to transfer the oxygen from the
manganese to the magnesium. The combi-
natien of the OXygen with the magnesium
also operates to generate a very considerable
degree of heat, which serves tonot only liber-
ate the oxygen, but to maintain the wire and
ifs environment at an elevated temperature
during the entire conversion of the magne-
sium, so that the environment and the wire
are able to shrink by cooling in substantially
the same ratio when the conversion 18 com-
pleted. Such mutual shrinkage of the wire
and its environment prevents the surround-
ing mass from crowding the coating of mag-
nesia upon the cooling of such mass. As the
magnesia hagverylittle coherence, it requires
some permanent protection, Whleh 1f a heat-
conducting environment-be requlred may be

formed of & metallic filling, as iron, steel, or
brass particles. Inpractice melted soapstone
may be used, Whlch requires such a tempera-
ture to fuse 1t that it forms crystals upon cool-
ing, which possess a good degree of heat-
conducting quality. Where the enviro’nment

-of the wire does not require heat-conducting

properties, it may be covered before the mag-
nesium is coverted with any suitable powder
or plastic material, as asbestos, plaster-of-
By any of

- these substances it is permanently protected
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and is thus preserved from derangement or

from anysuch agitation as might dleplace the
magnesia eoatmw .
A melted substance obviously performs the

| double function of, first, furmshme' the heat

to decompose the manganese oxid, and sec- |
| pouring abont the said. wire a melted sub-

ond, of furnishing when cooled the perma-
nent protection for the coatmg

It is well known that magnesia is hwhly re-
fractory and is thus able to endure without
injury the highest temperature to which the
wire may be Theated by an electri¢ current.
The magnesia is also an excellent non-con-
ductor of electricity, and it is thus adapted
to maintain the insulation of the coils and
prevent any short-circuiting -of thé current.
As the magnesia islthus formedin a relatlvely
soft eond1t1on it is incapable of injury by

-
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the wire, which would opérate to’crack and
loosen a hard or scaly insulation, like porce-
lain, and the magnesia is thus in every way
adapted to form a most effective and durable
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insulation for the electric Wne in a heatmﬂ‘ B

device.

Any agent adapted to furnish the reqmred
oxygen may be used as a covering for the
coating of magnesium metal upon the heat-
ing-wire, prowded such agent may be readily
decomposed to furnish the necessary oxygen
for conversion of the maﬂ'neemm into an in-
sulator.

|

70

Although the insulation described 1s by. -
reason of it highly-refractory character es- .

pecially useful upon a wire to be used for

heating, it is obvious that 1t may be formed -

upon wires to be used for other purposes, and

30.'_ ‘

the invention is not therefore limited to the .-
combination of such wire with any epemal -

appliance.

Having thus set forth the nature of my in- .

vention, what I claim herein 18—
1. The process of coating electric wire with

- an insulation of magnesia for use in electrie

heaters, which eonsmte in first coating the

wire with metallic magnesium, and Eecond
applying an oxygen-bearlng aubatauce, as
manganese oxid, tothe coating of magnesium,

Q0

and heating the whole to decompose the man-

ganese oxid and oxidize the magnesium upon

the wire, substantially as herein set forth.
2. The process of coating electric wire with
an insulation of maﬂ'neela for use in electric

heaters, which conelsts in first coating the

- wire mth metallic magnesium, second, ap-

plying manganese oxid in a paete to Bueh
coating of magnesium, and third, placing a
heated mass about the said wire to decom-
pose the manganese. oxid and.thus oxldlze

the magnesium upon the w1re, eubetantlally

as herein set forth.
- 3. The process of coatmg electrlc wire with
an insulation of magnesia for uge in electric
heaters, which eonelete in first coating the

- wire W1th ‘metallic magnesium, second, sur-

rounding the wire with an oxygen- bearmg-
substance, as manganese oxid, and third,

stance having sufficient heat to decompose

the manganese emd eubstantlally AS herem-

set forth.. -

In teetllz:u:m;,'Jr whereof I have hereunte set
my hand in the presence of two ellbeerlblng
witnesses. . - -

WILLIAM S. HADAWAY, JR.

Wltnesees -.
" THOMAS S. CRANE
EDWARD F. KINSEY |
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