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No. %761,204.

UNITED STATES

Patented May 31, 1904,

iPATENT ‘OFFICE..

'CHARLES E. CARPENTER, OF NEW YORK N. Y., ASSIGNOR TO CUTLER

HAMMER MANUFACTURING bO\/IPANY

CONSIN.

A LORPORATIO\I OF VVIS- ‘

METHOD OF MAKING ELECTRlCAL HEATING APPARATUS

SPECIFICATION forming part of Letters Pa.tent No. 761,204, dated May 31, 1904.
Application filed November 20, 1902 ¢ Serial No. 182,098, (No model.)-

To all whom it may concern:

Be it known that I, Cuarres E. (JARPENTER, .
. a citizen of the Umted States, and a resident | material, and pressing it while hot between
‘the plates which are to be heated in the heat-
‘ing apparatus, so as to form an intimate con-
‘tact between the insulating material and the
@platee
\parts are then fastened together and allowed
‘to cool in this condition.

of New York city, in the State of New York,

haveinvented certain new and useful Improve— _

ments in Methods of Making Electrical Heat-
ing Apparatus, of which the following is a
spec1ﬁcat10n, reference being had to the ac-
companying drawings, whlch form a part
hereof.

My invention relates to certaln new and use-
ful improvements in the method of making

" that class of apparatus in-which the resistance
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or conductor is_heated by the passage of an
electric current and in which the heat is trans-
mitted largely by conduction to an outer or
surrounding shell, plate, or body which is in

“close mechamcal relation to, but electrically

20

25

30

35

insulated from, the resistance or conductor by
suitable hreproof insulating material.

The object of my invention is to improve
the construction of the apparatus generally,
to make it simpler and more economical, to
provide .a very intimate mechanical contact
between the conductor and the insulating ma-

terial and between the insulating materlal and .

the plates or exterior’ shell of the apparatus,
while at the same time thoroughly insulating
the conductor from the plates, to hold the con-
ductor and the insulating material firmly in,
place and to prevent their being broken or

cracked or distorted, and to s1mp11tv the meth- |

od of manufacture. ]
Another object of my mventlon is to incase

or perfectly seal the resistance or conductor

in a fireproof vitreous material and also to

- place the same with reference to the plate or
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plates to be heated so as to provide for the
rapid conduction of heat through the insula-
tion to the said plate or plates.

Another object is to protéct the, eonductor ,

or resistance mechanically, so that excessive
flow of current through the same, such as

would be produced by the overloads incurred,

in commercial service, shall not dislodge, fuse,
or distort the resistance or conduetor

To this end my invention consists, first, in-

the method of making snch apparatus by plac-

"between all the parts.
.my invention I use layers or plates of cold
_glass, such as ordinary window-glass, as my:

1n«r a su1table resistance or conductor on vitre-

ious insulating materlal heating the insulating 50

In the best form ot my invention the 58§

My invention also consists in the method of

'making such apparatus by placing a su1table
‘resistance between two layers of vitreous.in- 6o
;sulating material, then placing the layers of
‘msulatmd materlal with the resistance be--
itween them between the plates of the heating
‘apparatus, then heating the layers of mqulat—
‘ing material or the entire device, so as to fus
%these layers, and pressing the layers while

heated or while in - molten condition between

‘the plates and around the resistance, so as to

unite the layers and -make mtlmate contact
In the best form of 70

insulating material.

Another feature of my improved method
consists in_allowing the parts already men- 75
tioned to cool while securelv fastened together
and forcing the plates closer tocrether from
time to time as the insulating. materlal cools
and contracts.

My invention also consists in makmcr the 8c
insulating material of a thin layer of vitreous
material and in making it incase and protect
the resistance, while at the same time insulat-

“ing it from the plates, the insulating mater ial
‘being pressed between the plates while in a 85

molten or hot state, so that it entirely fills the
space between said plates and being cooled in
said position in contact with said plates

My invention also consists in so shaping the

'plates as to make them adapted to form a go

mold in which or between the parts of which
the insulating material is pressed into shape,

‘the insulating material being cooled in said
‘tnold under pressure and havmfr as a result of

this an intimate mechanical contact with the 95

. conductor or resistance as well as with the
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plates and being held firmly in place against
distortion or breakage.

My invention also consists in certain other
steps and features hereinafter described and
claimed.
~ My improved method is illustrated and my
improved apparatus shown in the accompany-
ing drawings, in which—
 Figures 1 to 4 illustrate one form of my
improved method of making such apparatus,
Fig. 4 showing the completed apparatus thus
produged. Figs. 5 to 8 show a modification
of my improved method and apparatus.  Figs.
9 and 10 show turther modifications.

Referring to Figs. 1 to 4, 1 is a metal sup-
port or plate, preferably a sheet of cast-iron.

-~ A top ar.plan view of this plate is shown in

Fig. 1, and Figs. 2, 3, and 4 show sectional
views of th9 same on the line X X of Fig. 1.
The plate 1 is provided with arecess, as shown,

- adapted to receive a sheet of ordinary window-
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-thus the

glass2. This sheet of ordinary window-glass
is placed in the recess of plate 1, and then a
resistance wire or conductor 3, preferably of
the reflexed type, is laid’ over the surface of
the sheet of ‘glass 2, as illustrated in Fig. 1.
A second sheet or layer: of glass 4 is then
placgd on top of the conductor 3, as illustrated
in Fig. 8, and then another metal plate 5 is
plach on top of the sheet of glass 4, as shown
In said figure. 6 represents screws or other
fasten{ng devices placed at the corners or in
any suitable position and are adapted to screw
into threaded holes 7 in the lower plate1. By
means of these screws the upper and lower
plates -are fastened or bound together, and
parts of the device are held firmly in
place. The apparatus is then substantially in
the condition shown in Fig. 8. In this con-
dition the parts are then submitted to a high
temperature sufficient to bring the glass to a

-molten or soft condition, and when in this

condition the plates 1 and 5 are forced together
by any suitable means, thus pressing the sheets
of glass around the conductor 8 and causing
the two layers of ‘glass to unite and incase
the interposed conductor. The glass fills up
tbe space between the plates and between the
dlﬁerent parts of the conductor and forms a
thin homogeneous compact and solid layer of
insulating material holding the conductor in
place while insulating it from both plates and
at the same time making intimate mechanical

~contact with both the conductor and the metal

p!a.tes. The device is then cooled in this con-
dition, and while being cooled the screws or

‘other fastenings are tightened so as to hold

phq parts firmly together and maintain the
Intimate contact. The apparatus is then as
shown in Fig. 4. - : ‘ :
. A modification of my invention isillustrated
in-Figs. 5 to 8, in which Fig. 5 is a top or
plan view of the device with the upper metal

‘plate and the upper glass plate removed, and

Figs. 6,7, and 8 are cross-sections on the line

‘resistance from that plate.
the mica sheet would ‘serve to prevent the’
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@ z of Fig. 5. In the method which is illus-
trated in these figures a third or interior sheet

-of glass 8 is. employed, as clearly shown in

Fig. 6, around which the resistance 8 is wound.
The lower plate 1 is made in the same form
as already explained, and a sheet of ordinary

qc

window-glass 2 is placed in the recess in said -

plate. The resistance-wire 3 is wound around
the glass plate 8 and is then placed in posi-
tion, as shown in Fig. 6. Then the upper
sheet of glass is laid on top of the resistance
and the upper metal plate placed on top of
this and-the parts secared together by means
of fastenings, as repesented in- Fig. 7, ‘The
apparatus in this condition is then submitted
to a temperature sufficient to soften the sheets
of glass and the metal plates are pressed to-
gether while the glass is in this condition, as
a result of which the glass is compressed
around the resistance, so as to fill: up’ com-
pletely the space between the metal plates
and so as to form an-apparatus such as is illus-
trated in‘Fig. 8. ' ‘ - C
* In Fig. 9 I have illustrated another modifi-
cation of my invention, in whichasheet of mica
9 or similar material is interposed between

‘the vitreous insulating material -and each of
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the metal plates. This does not materially af- -

fect the intimate mechanical contact between
the insulating material and the plates, and if
in any way the resistance-wire 3 should: be
displaced at any point in the insulating ma-
terial, so as to lie close to the metal plate, the
sheet of mica would still serve to insulate the
In other words,

grounding of the resistance-wire. ' In other

respects the modification illustrated in Fig. 9 -
‘is exactly like that shown in Fig. 8:

InFig. 10 I have shown another form of ap-
paratus made in substantially the same way.
In this case the lower metal ‘plate 1 is made
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very thick and is provided with a deep recess -

into which the upper plate 5 is adapted to fit.
This form of apparatus is very useful in an
electric sad-iron, the flange of the plate 1 op-

‘erating to prevent the influx of water intothe

resistance and insulation when, as often hap-
pens in the use of such sad-irons, they are

‘dipped in water by operators to réduce their

temperature. The inleading wires for mak-
ing internal connections to the resistance may

‘consist of any suitable metal of larger cross-

section or better electrical conductivity than
the resistance-conductor and may be brazed
or firmly clamped in any suitable way to the

‘same. These terminals, which are marked 10

in the drawings, may be of any convenient
number, depending upon the character and

| the purpose of the apparatus. In Fig.1a pair

of terminals 10 10 are shown coming out from
the opposite corners of the plate; but termi-
nals may also be placed at intervening points,
such as'11 11. - S S
In Fig. 5 the intervening glass plate 8 is

110

11§

120

125

130




_ represented asbeing made in two parts, around’
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761,204

which the resistance is separately wound, the
two parts.of the resistance being connected at
12.
sired, as represented in this Fig. 5.
Heretofore in some types of heaters it has
been deemed "essential that the insulation
should adhere to or bécome a part of the plate
to be heated—as, for- example,.where porce-
lain’enamel or glaze has been used.  In my

" invention it is'not essential that the glass ad-

15

here to the metal; but, on the contrary, it is

better that it should not so adhere, and to ac-
complish this result I treat the surfade of the
iron or metal plates 1 and 5 before héating

_ with a thin coat of graphite or powdered soap-

20

prevent the adhesion of the glass tothe metal
during the process of manufacture, or, as al-
ready explained, 1 insert between the insulat-

. ing material and the plates a sheet of mi¢a or

similar material, as illustrated in Fig. 9. .As
a-resultof thisthe apparatus can be more read-

- Hly répaired oraltéred if it becomes necessary
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to insert another resistance while using the
same plates, for the parts can be readily un-
screwed-or disconnected, and as the glass or
insulating material does not adhere to the
metal platesthey can be taken:apart and anew.

resistance and. insulation 'substituted:-in -the |

“ manner-already explamed
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-~The outer shell or casing or plate maV con-
s1st of one.or . more pieces, “which may vary in
thickness and:shape, as best-suited to the re-
quirements. - For exawmple, in an atmospheric

- hedting apparatus the surface of the plates

may be. extended in corrugations for increas-
ing the surface for dissipating heat, or in an
eléctricsad-iron one of the plates may be com-
paratively thick, so as to form the ironing-sur-

-+ face or bottom of the iron, while the other
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plate would form the top of the iron.
.. By forming recesses in the plates and-there-

by providing flanges along their edges 1 pre-

vent the overflow of the molten glass whileit

i is.inderpressure and at a high temperature
In this

during the process of manufacture.
way L also prevent the running. or spreading
of the glass when it is hot, which might de-
stroy the resistance or cause its displacement
and which might also thin out the insulation,
ospecnllV at the edges. Inthis way, also, the
glass is prevented from falling out around the
ed ges of the apparatus in case of afracture of
the glass at these points due to heavy over-

loads in service or to rough usage orany other.

such cause.

It will be seen that in the apparatus so con-
structed. the resistance-wire is not only com-
pletely sealed from the atmosphere, but a thin
wall of highly electrical insulating material
results, while at the same time the ovlass being
pressed against the surface of the plates while
molten makes intimate mechanical contact
therewith, allowing of a ready conduction of

A términal may be inserted at 12, if de-

heat. "Such an apparatus is very strong and
very durable.
actual use for days at a temperature of at least
1,300° Fahrenheit withoutalteration of resast—

.ance or showing any weakness.

It is evident that two Or more resistances,
with or without-intervening layers of metal,
may be embraced between the outside casing
or plates, according to: requirements. - It is

‘also evident that instead of metal other ma-
“terial may be employed in certain cases to
form the outside shell or plates.

Also flat
metal ribbon or even carbon may be employed

‘as a resistance instead of wire.

What I claim as new, and desire to secure

by Letters Patent, is—
stone or powdered mica or similar material to’ |

1. The method of maklntr an electrical remst-
ance or heating’ apparatus which consists in
placing a suitable resistance on vitreous insu-

“lating material, heating the insulating mate-

rial, pressing it-while hot between the plates
to be heated in‘the completed apparatus so as
to. form an intimate contact between ‘the in-

fsu]atincr material and the resistance and the
insnlating material. and the plates, substan-

tially as descx ibed.

2. The method of making an eléctrical resist- .

ance or heating apparatus which consists in
placing a suitable resistance on vitreous insu-
lating material, heating thie insulating mate-
rial, pressing it while hot between the plates
to be heated in the completed apparatus so as
to form an intimate contact between the in-
sulating material and the resistance and the in-
sulating material and the plates, fastening the
parts securely together, and allowing them
to cool in this condition, substantially as de-
scribed. .

3. The method of making an electrical r eswt—
ance or heating apparatus which consists in
placing " a suitable . resistance between two
layers of suitable vitreous insulating material,
placing the layers of insulating material and

-the resistance between the plates of the ap-

paratus, heating the layers of insulating ma-
terial so-as to fuse them and pressing them
while hot between the plates and around the

It has been known to run in

* 70

75

8o

85

9o

95

100

105

II1I0

resistance so:as to unite the layers and make

intimate contact between the parts, substan-
tially as described.’ :
-4. Themethod of making an electrical resmt—

placing a’ suitable resistance between. two
layers of suitable vitreous insulating material,
placing the layers of insulating material and
the resistance between the plates of the heat-
ing apparatus, heating the layers of -insulat-
ing material so as to fuse them and pressing

them while hot between the plates and around

the resistance so as to unite the layersand make
intimate contact between the parts, fastening
the parts securely together and allowing them
to cool in this condition, substantially as de-
scribed. -

5. Themethod of making an electrical resist-

115

ance or heating apparatus which consists in
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ance or heating apparatus which consists in
placing a sultable resistance between two
layers of cold glass, placing the layers of glass
and the resistance between the plates of the
heating apparatus, heating the device so as
to fuse the layers of glass “and cause them to
unite, and pressing the glass while hot be-
tween the plates so as to press it around the
resistance and make it completely incase the
same and at the same time make intimate con-
tact with the plates; substantially as described.

6. The method of making an electrical resist-
ance or heating appar atus which consists in
placing a sultable resistance between two
layers of cold glass, placing the layers of glass
and the resmtance between the plates ot the
heating apparatus, heating the device so as to
fuse the layers of glass and cause them to nnite,
and pressing the O‘Iass while hot between the
plates so as to press it around the resistance
and make it completely incase the same and
at the same time make intimate contact with
the plates, then allowing the device to cool in
thm condition, substantlally as described.

7. The method of making an electrical resist-
ance or heating apparatus which consists ‘in
placing -a suitable- resistance between two
layers of cold glass, placing the layers of glass
and the resistance between the plates of the
heating apparatus, heating the device so as to
fuse the layers of glass and cause them to unite,
and pressing the orlass while hot between the
plates so as to press it around the resistance
and make it completely incase the same and
at the same time make intimdte contact with
the plates, then fastening the parts securely

together and allowing them to cool in this con-
dltlon and forcing the plates closer together
from tlme to time as the insulating materlals
cool, substantially as described.

8. The method of makingan electrical resist-
ance or heating apparatus which consists in
providing one of the plates with a suitable re-
cess to receive the insulating material, placing
in thisrecess a layer of vitreous 1n9ulat1n<r ma-
terial, laying a suitable resistance on top of
said layer, placing a second layer of vitreous
insulating material on top of the resistance,
placing the second plate on top -of the upper
layer of insulating material, heating the de-
vice so as to fuse the 1nsulat1n0" materlal and
pressing the plates together while the insulat-
ing material is hot, so as to press the insulat-
ing material around the resistance and cause

761,204

it to be in intimate contact therewith and at
the same time to make the insulating material
completely fill the recess in the lower plate
and the space between the plates and thus be
in intimate contact therewith, substantially as
described.

9. The method of making'an electrical resist-
ance or heating apparatus which consists in
placing a suitable resistance on vitreous insu-
lating material, placing a sheet of mica or simi-
lar material on each side of the insulating ma-
terial, placing the insulating material, the re-
sistance and the sheets of mica between the
plates of the apparatus, heating the insulating
material and pressing the parts together while
the insulating material is hot so as to form an
intimate contact between the parts, substan-
tially as described.

10. The method of makmg an electrical re-
sistance or heating apparatus, which consists
in windinga suitable resistance around a plate
of glass or other vitreous substance, placing
the resistance between two layers of suitable
vitreous material, placing the layers of insu-
lating material and the resistance between the
plates of the apparatus, heating the device so
as to fuse the insulating material, and press-
ing the insulating material while hot between
the plates and around the resistance so as to
unite the layers and make an intimate contact
between the parts, substantially as described.

11. The method of making an electrical re-
sistance or heating apparatus, which consists
inwinding a suitable resistance around a plate
of glass or other vitreous substance, placing
the resistance between two layers of suitable
vitreous insulating material, placing the layers
of insulating material and the resistance be-
tween the plates of the apparatus, heating the
device so as to fuse the insulating materlal
and pressing the insulating material while hot
between the plates and around the resistance
S0 as to unite the layers and make an intimate
contact between the parts, fastening the parts
securely together and allowing them to cool
in this condition, substantially as described.

Intestimony whereof I have signed my name
to this specification in the presence of two sub-
scrlbmtr ‘witnesses.

CHARLES E. CARPENTER.

‘Witnesses: -
Wirpiam J. DOLAN, »
"~ Joun O. GEMPLER.
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