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UNITED STATES

SEST AVAILABLE COPY

PATENT U CFICH,

| IOSEPH II JENKINS OF SCIIENECTADY NEW XORI& ASSIGNOR TO THE
GE\IERAL ELECTRIC (.,OMPANY A CORPORA TION OF NEW YORK.

“To- all whonb it. 7)1,(1,7/ coneer 7e:
Be it known that I, JOSEPH L J ENKII\S, @
citizenof theUmted States, residing at Schen-
ectady, county of Schenectady ‘and State of
New York; haye invented “ceitain ‘mew and
~ useful Improvements in’'Electric Hedte , of
which the following:is a specification. .

~ The present invention relates to electnc !
~ heaters, and: had for. its obJeet 10, provide a

,supporn for-the’ resistance-coils of which- the
“ heater is made that is sufficiently flexible to
‘beformed.into any desirable shape and suffi-
L,Len\tl} rigid- to mamtam that shdpe when 50
formed.., 77 i

In c(u'ryuw out my ‘invention I pr efex ably
employ a core formed of insulated wire and

wind upon it the resistance-wire, after which:

the-core is formed into an open helix,
"By employing a core of the characterabove

20 deseribed T-am enabled to dlspense with the

lawe centlai core over whxch the wire is'usu-
) ally wound, thereby increasing the radiating-
surfagé of the coil and at the sametime fm-m-
ing 3 stracture so arranged that cool air may

25 enter at the bottoin a.ml be heated on its up-
ward passage both through the center of the

helix and on, the outside.
It the aceémpanying dr ‘mews, att,ached to
and-inade & part of t,hls specification, Figure

130 1is@a.rear elevation, par tially in seetlon of

4 heater embodpnw my invention. F ig. 2 is
d.. secmonal view-taken on the line 2 of Fig.
*Fig. 3 is.an enlarged detail view showmw

the eomtruebmn of the core of the 1oe1qtance-.

35, coils. Figs. 4 and 5 are modifications.

The hea.tel is composed of # number of
counterpartcoils A, each coil being provided
with a flexible core{conaptmy of a wire B,
covered with a-body of nou-combusbible in-
“This wire forms'a core
‘which is sufliciently flexiblé to permit the
coil to be formed into any desirable shape,
yet is rigid enough to maintain'its shape and
" to suppmt the resistance-wire.” It is desir-

‘45 able to make the insulation. for the core out

of some tough fibrous material, so that it will
not split when the core is bent ‘thereby
grounding the c¢oils through the metal core.

I am aware that heretofore electric heaters

50 have been proposed in which a resistance-

wire has been wound helically upon bars or

‘wound over a suitable mandrel,
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qPZEGIFICA',I‘I()1\]’ form_mg part of Letters Patenf; No. 718,048, dated December 16, 1802.
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tnbeq whlch support the Wu‘e, but axe not
ﬂe\lble, 0 that the shape of the finished
hbater is the same as that given the core be-
fore the resistance-wire is apphed and also

‘that resistance-wires have been wound apon

asbestos ecord which ave flexible; but in the
last-named heater the resistance - wire is
passed around the.supports and in reality
supports the core rather than the reverse.
The- principal point of difference in my
heater is that T employ a core (preferably of
metal for strength and an-insulated cover)
which is flexible and yet will support the re-
sistance-wire and will when bentintoa given
shape maintain such shape permanently
Hence I can wind the resistance-wire on the
¢ore when straight and then bend the whole
into a helical form which is at once a cheap,
and convenient mode of manufacture and a

“compact  and dem‘able form of completed

heater.

In construeting Lhe coils the wire B m may be
made of sufficient length to form the core for
all of the coils in a single heater or a number
of such heaters: Thisisdesirable on account
of dispensing with joints between parts and
also to-permit of a simple form of suspension.
The resistance-wire D is wound over the core
B throughout its length, as shown in Fig. 3,
ah insulating-space being left between the
turns. * The wire D may or may not be insu-
lated. After asafficientlength of core B has
been wound with resistance-wire the core is
so that it
formsan open helixsimilarto ahelical spring.
By this arrangement. the resistance- wire D
{forms a double helix, oue around the core B,
the other around the mandrel as a eenter.
The mandrel is then removed and the turns
arranged in parallel groups by bendiug them,
as shown in Fig. 1. At the tline the groups
are formed an eye E is made between thom
by bending one of the turns at right augles
to the vertical center line of the cmls. At
this point the resistance-wire D is pressed
back, so that the core is uncovered at this
pointand passes around the supporting-insu-
lators G, Figs. 1and 2. By thisarrangement
all tension and abmsxon of the resistance-wire
is prevented. DMountedin the eye E between
each of the groups of coils is a non-combus-
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- that currents of air can readily enter through
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tible insulator G, having a circular groove on

its outer periphery, in which the core form-
ing the eye rests. The coils are mounted in
an inclosing case H, having a cast-metal front
H', provided with openings H? and a closed
sheet-metal back H?.. The inclosing case is
designed to be secured by screws inany suit-
able manner either in the wall of a building
or under the seats of a vehicle. Extending
laterally through the case are rods 1T/, situ-
ated, respectively, above and below the re-
sistance-coils. These rods support the insu-
lators G and are mounted in lugs J and se-
cured at their. outer ends by nuts K. The
ends of the-wire D are insulated from the in-
closing easing by bushings L.

‘It is immaterial ‘whether the wire which
forms the core is ificluded in circuit or not;

but I have found that in certain instances it

is better not to do so.
1t will be seen that the arrangement is such

- the openings H®in the lower part of the cast-
_ing H' and pass upward through the resist-
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ance-coils and that the wire of which the coils
are composed presents an extended radiating-
surface, sothat the full benefit is derived from
the current which passes through the heater.
By forming the core of flexible material and
making it continuous I am enabled to form
the. coils. into any desired shape and to sim-
plify the construetion of their support.
In Fig. 4 is shown a slight modification in
which a flexible insulated core B is wound
with resistance-wire and the whole formed

into a helix and inserted into a tube M, the

_ resistance-wire being insulated from the tube
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by insulated wire N, which may or may not
form a part of the core B. . o

In Fig. 5 is shown a further modification,
in which the coil is made in the form of a flat
spiral. This is particularly useful where it
is desired to make a very thin heater. In
this ease the core B is included as a part of
the circuit, oue connection being made to the
outer end-b, the other to the inner end a; but
it is clear that such connection is not limited

* 10 the spiral coil. If desirable,.a number of
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connections can be made with intermediate
points, either on this coil or those above de-
geribed, for the purpose of varying the
amount of wire in eircuit, and these connec-
tions can consequently be controlled by suit-

"able switches in any well-known manner, 8o

that any combination of cails can be ineluded
in circuit at any given time.

716,048 -

What I claim as new, and desire to seciire

b~ Letters Patent of the United States, is—

1. An electric heater comprising a flexible
core bent into a series of alternate helical
coils and bends or loops, a resistance-wire
helically wound about the respective helical
coils of said core, and means for supporting
said core at the respective bends or loops
thereof. .

2. An electric heater comprising a single
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flexible insnlated core in the form of a series |

of alternate bends or loops and helical coils, -

a resistance- wire wound upon the helical
coils of said core, and means for supporting
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said core at the respective bends or loops .

thereof. . ‘
3. The combination with a core of flexible

material which is sufficiently rigid to retain °

the shape into which it is beat, of a plurality
of resistance-coils wound helically on sepa-
-rate successive portions of the core, said core
‘heing also coiled, and the frée portions of the
core between the resistance-coils being adapt-
od to engage the parts which support the
structare. ’

4. In an eleciric heater, the combination of
a plurality of counterpart coils placed side
by side in parallel relations, a common flexi-
ble core for the coils, eyes formed in the core

between the several coils, and means for sup--

porting the coils at the eyes. -

5. In an electric.heater, the combination of
a plurality of counterpart coils, each coil con-
sisting of a mumber of turos of helically-
wound resistance-wire, a common core for the

coils wound in the form of open helices, eyes

formed in the core between the coils, rods ex-
tending through the eyes, and insulators be-
tween the.eyes and the rods.

material, which is sufficiently rigid to retain
the shape into which it is bent, of a plurality
of ‘resistance-coils wound helically on sepa-
rate successive portions of the core, said core
being wound so that each part wound with
resistance-wire will form a helical eoil, where-
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8. The combination with a core of flexible *

I10G

by the resistance-coils are made double heli- -

ces, the free portions.of the core between the

helical coils being adapted to support the

structure. :
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In witness whereof I have hereunto set my

hand this 22d day of April, 1897. .
. JOSEPH H. JENKINS.
Witnesses:
E. W. CADY,

A. F. MACDONALD.



