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UNITED STATES

PATENT OFFICE.

HORACE B. GALE, 0¥ NATICK, MASSACHUSETTS, ASSIGNOR 'TO SIMPLEX ELECT'RIC
HEATING COMPANY, OF CAMBRIDGE, MASSACHUSETTS, A CORPORATION OF MASSA-

CHUSETTS.
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-Original application filed September

Specification of Letters Patent.

BELECTRIC HEATER.

*atented Apy. 18, 1911,

18, 1810, Serial No. 584,753,  Divided and this application filed Tecem-

ber 29, 1910, Serial No. 599,881,

To odl whom it may concerny .- ’
Be it known that I, Horace B. Gawn, a
citizen of the United States, residing at Na-
tick, in the county of Middlesex and State of
Masgsgachusetts, have invented an Improve-
ment in Klectric Fleaters, of which the fol-
lowing description, in connection with- the
accompanying drawings, is a specification,

- like letters on the drawings representing like
-parts. : ' ‘

This invention relates to an electric heat-
ing device adapted to collect and conserve
the heat generated in resistance elements by

- the passsage of current therethrough.

20

While the device has othér and more gen-
eral fields of usefulness, oue particular ap-
plication is in connection with a method and
apparatus. for equalizing temperature de-
seribed and claimed in my copending appli-
cation Ser. No. 582,753 filed Sept. 19, 1910,
of which this case is a division. RN

The objects of the invention are to provide
a construction in simple, compaet. form, hav-
ing relatively large heat-generating and

5 storing capacity, and other matters of detail

as will hereinafter apper. - . R
 The invention will be clearly tinderstood
from the following description in.connection
with the dccompanying drawings, wherein,
Figure 1 s a central vertical section
through the improved heater on line 1-—1
Fig. 4; Fig. 2 is a sectional detail of a re-
sistance element on line 2—2 of Fig. 3;
Fig. § is a plan view of a resistance element;
and Fig. 41s a transverse section through the
heater on line 44 of Fig. 1. ‘
“The heater casing 1, usually made of iron

‘or other metal, is shown as of cylindrical ex-

" terior form, although this particular form
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is obviously not material. The cover 2 of

this casing has depending therefror a séries
of rods 3 extending downward to near the

bottom of the casing, and supporting in
clamped relation therelo resistance elements

by means of nitts 4 threaded on the lower

ends thereof, the rods themselves being held
engaged with the cover by other nuts 5

threaded to their tops. The several vods 3.

ach have slipped. thereover an’ insulating
sleeve 6, washers 7 of metal being interposed
between the ends of such sleeves and’ the

nirts 4. The resistance elements consist of a

number of similar metal seetions 8 each cast |

or otherwise formed. as a continuous one-

piece strip or bar’with a serigs of radial
arms, shown as six, extending 12 a common

~plane so as to have a general flat form,

The hub of these sections has an enlarged
central opening 10 with slits 11 extending

therefrom-centrally of each arm and fermi-,
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nating in enlarged openings 12 adjacent the

end of each arm. , _
- A central guide shown as a tube 13 is fixed
in depending relation to the cover 2, and an

insulatirig sleeve 14 slipped thereover is. held

in position by 'a eap 15 fized: to the end of -
said tube.  The resistance elemenis are’
slipped over the several rods 3 and tube 18,

the openings 12 being shaped to ‘fit around -

the insulating sleeves 6, and the hub open-
ing 10 being shown as somewhat larger than
the insulating -sleeve 14, Insulating wash-
ers 16 are interposed between the several re-
sistarice elements and between the Jower re-
sistance element and the cap 15, and like in-
sulating washers ave interposed between the
extremities of the several arms of successive

70

resistarnice elemments fitted over the rods §

except two opposite arnis 17, 18 of each re-
sistance ¢lement, throngh which the elec-
trical connection between successive ele-
ments and to the terminals is made.
arm 18 of the upper resistance element con-
tacts with a Dlock 19 connected: with one ter-
minal 20 of the heater, this block being in-

The -

sulated from the cover by an insulating”

block 21, This avin is insulated from the
adjacent arm of the next resistance element
by an ihsulating washer 22, like resistance
vashers being inferposed to leave the sue-
cessive: arms 18 electrically connected in

90

pairs, there being an insulating washer be- -

tween ‘eitch pair.  The opposite arms 17 are
likewise electiically connécted in pairs, like
insdlating washers 23 being interposed be-

twebn pairs, and the washers 22, 23 at op--

posite sides being. interposed between, alter-

nate resistince eleiments; so that current en-

tering the arm 18 of the top resistance ele-

‘ment will pass through both sides of each

intermediate arni 24, 23, 26,27 at either side
to the opposite arm 17, thence in like man-
ner through the next resistance element 1n
oppoesite direction baclc to the next arm 18,
and g0 on through' the series of elements,
and finally out from theé lower right-hand
arm 17 of the last resistance element through
the metallie washer 7 and right-hand rod 3

100
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to the other terminal 28, this terminal be-
ing insulated from the cover by suitable in-

l ting washers 29,

A porhon of & circuit controller is shown,
mnsnun«r of a metallic rod 30 adapted to
be O\pAnued by heat, which is (hsposcd with-
in the tube 18, resis on the bottom of the cas-
ing, and at ‘its top is arranged to press
‘Hnunaf a spring contact bar 31 and thus
close a contact thr ough terminals 32, 33 Gt a
secondary ecircuit w hlu] when clo&ed is ar
ranged to open the main circuit, as more
Iu’l} explained in my co-pending applica-
tion to which reference is above made.

The heater casing is preferably made of
nussive construction so. as to afford a large
heat-storing capacity, and the internal sur-
face thereot is desirably made in a scalloped
section, as shown at 34 in Fig. 4, in order to

: brmg all parts of the hea’cuw resistance into

as close proximity as possxble to the heut-
absorbing surface thereof, and to facilitat

heat transmission between the resistance ele—
ment and the casing by providing the Jargest
practicable extent of tmnsnnttlnc surface
within a given space. The resistance ele-
ment in the form of a sealloped and slit
ring with radiating arms, presents a form

which has a considerable fength of conduc-
tor compact space, evesy portlon of the
conductor moreover being exposed on the
outside to free radiation of heat to the op-
posite surface of the casing 1 and alse free
tn expand toward d‘e center when heated.

Phiz form is also ad apted to be easily cast
uml economiciily insulated and ﬂ~uppor‘twT
by suzpension vods in the case, as shown. 1
desired, the ¢ entire resisiance element mdy be
lifted cut of the case by raising the cover
plate, andd msp{‘dtd without loosmmo SErews
or other parts. On account of the substan-
tial mass of heat-storing metal thus pro-
vided, it iz obvious that the heat deliverable
by the heater will be to a large extent inde-
pendent of auwpomzy fuctuations in the
vurrent supply, the heater thus having an ex-
ceptionally hwrh capacity for uniform heat
delivery in very compact form.

[aving deseribed my invention,
elatnr as new and desire to secure by Letters
Patent is, :

1. An electric heater, comprising w resist-
ance conductor formed as a servies of conduc-
tive seetions with vadiating arms, insulation
sepurating the sections except at alternate
opgtmtu pmntt, and a casing conforming in
interior shape to the external form of suid
sections.

2. Amn clectric heater, comprising a resist-
ance eoaductor oomgm\ul of u series of flu
conductive sections, insulation separating
the sections except at alternale opposite

ina
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points, and a casing having parts in inwme-
diate heat-receptive relation te ail parts of
said conductor, .

3. In an electric heater, o resistance ele-
ment compos d of flat conductive plates hav-
ing a hub with an enlarged central opening
and a serles of arms mdutuur thvre{‘vum,
each of said arms having an enlarged opere
Ing at its extremity to receive o support, aod
a slit extending from said opening te said
hub opening.

4. Tn an cleciric heater, a resisiance con-
ductor composed of a series of conductive
plates, each having a central hub aud radi
arms, said plates hawnw insulation disposed
therebetween and be‘ng divided se that car-
rent introduced at an extremity of one urm
will pass through all the arms of the succes-
sive plates.

5. In an electric heater,

a resistance con-

ductor comprising a series of conductive ele-:

ments, exch with s hollow central hub and
radial arms, each of sald arms being siitted
from the hollow of the hub to near ils ex-
tremity, and electric connection to nor-undje-
cent arms of each element, whereby (11;‘?&1\&
will pass through each element partly in
multlple and partly in series.

6. An electric heater, comprising s resist-
ance conductor composed of a serics of flut
conductive elements, each having a hellow
hub and slitted tudial arins, insulation ar-
ranged so as to leave non- adjacent arms of

wuu-osmve elements electrically megtﬂd, f

casing, a cover therefor, and meaus for
clamping said condnetive elements and insu-
lation in assembled rvelution to said cover,

7. An clecirie heater, wmpmam a resist-
ance conducior composed of o gevies of flat
conductive elen‘wnts,
hub and slitted rudial arms, insulation ar-

1

}‘LI]Q{LQ S0 48 Lo ieave non- "d;a(el"ﬁ sring of

siecessive clements clectrically connected,
and a casing, having its inner wulls lying ad-
jacent and umirrmmrr in shape to the ex-
ternal form of said resistance conductor,

3. An electric heater, ccmg;rhm-r A resist-
ance conductor composed of 1 set of flai con-
ductive sections  eleeir ieally connected in
pairk at oppesile points, mszﬂaizion arat-

ng the seclions al lternately between paivs,

andd w casing having o part on which said
sections are adapted to be slidably assem-
bled.

In testimony whereof, T have signed my
name to this specification, in the preseice of
two subscribing witnesses.

HORACE B, GALE,

Witnesses:
Erzaneor M. Coxpix,
- Dora A, Procron.
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