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HGR&CM 2. Gﬁa LE, 0'&‘ N&Tmh mﬁ%&:&bH‘U ET‘I“% ﬂSSIGNGE ‘130 SIMPLE‘K ELECTRI&
HBATI’\FG ﬁOME&NY m:* GAMBRIDGE MASSM;‘F{USB"ET%‘ A C‘ORE’OMTION QF IﬁAQS&-
Cr..US‘WTT | |

"'fﬂmgmal ﬁ];}]ﬂ] mtmn ﬁled Septembﬁr 18, LB?LG Sarmﬁ No. bSa, 53 Blvlae& dnd this applmatmn filed Becam-' B

o T@ G;ZZ whom, it MY CONCETTL:

. @ml ﬁdds of usefulness, one partuul*w'} D=
 plication 15 in connectwn with a method and
~ apparatus for equalizing temperature de-
~ sgeribed and claimed in my copending appl-
cation Ser. No. 582,753 filed Sep‘t ]Q 1{)10
of which this case is a division. - '
- The objects of the invention are t0 pr wide‘
~a construction in simple, compact form, hav-
:'-_.'11'19

m

- -hike letters on the
10 jzparts S o
- This Jwﬂmmn re L: tes to fm ele{,ti IC hefzt-i

. '-mg device adapted to collect and conserve
* the heat generated in resistance elements bV_- '

- the passsage of current therethrough. -

bel 29, 1916

'%e.rml No. 399 981

Be it known that I, HOMGE B GALE, a

“citizen of the United States, 1e51dm0* at Na-
tick, in the county of M}d&iesm and State of
achusetts, have - invented an Improve-

Mass
ment in FElectric He: aters, of which the fol-

~ lowing des fr}pimnﬁ in connection with the |
. accompanying ihmvimm 1574 %peuﬁ{*atmr} N
> Arawin ga ¥ etpresmtmg hke 1

While the device has other and more fren-

relatively large heat-generating -

- as will hereinafter appear.
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Higure 1

:?thmuﬂ'h the nnpfmeﬂ heater on line 1—1 |
‘Fig. 4; Pig. 2 is a sectional d%t&i* of a 14—3*;
‘@;lstame element on line 2—2 of Fig.
Fig. 3isa plan view of a resistance elmmmi
-85 and Fig.
o ___heater on line 4—4 of ¥ig. 1 _
- The heater casing 1, u%uaﬂy ma&e -ﬂi If{}nl"
- or other metal, is s shown as of cy]mdrmzil ax-
 terior form, ﬂthngh this particular form |
18 obwnmlv not material.
~ this mamﬂ* has depending therefrom a stries
of rods 3 @\ftmlmw downward to near the
bottom of the casing, and supporting in |

| ‘_{*hmped velation therelo resistance slements

nits 4.

m othm m

The several rods
irmed thercover an insulating

%

1{1}1 } HAY L

slesve 6, w: n}wm T 01 metal being inter pnm&-
~ bei ween the ends o1 such s?@ew‘-q and- ”t“hu
o The resistance elements consist of &

immhel Qf ﬁ;}mﬂﬂ metal sections 8 sacly cast
fm*med 8 8 (*tmi:m:mm {m{*-

end oi each arm.

and
st(}rmg capacity, and ()thm maitﬁ-m of d%ta;i
- The invention will be demlgf unﬂemtmdf trical LOHHE(‘M{}H ‘between E:&LL%E:»W’G
- --ﬁ_.fr{}m the following description in connection |
o with the &(“CGHE}MI‘E}II}W drawings, wherein,
a cemml vertmal section |

D *m*
Tty EE’I‘[

The cover 2 of

by means of nufs 4 threaded on' the lower ! fLriiw the arm 18 of the top

~ ends thereof, the rods Uxemhelv s being bi—*]d
 engaged with H;{l COVer
- ‘fh“mdﬂd ’m their - tops.

by other nits B

~and finally

o p}eﬁe &tup or b*u W}ih a feemqq (::f :ffadm,i_
-a:rms., c,hmvn 28 §ix, emendmﬂ* M .8 COMMOon
- | plane so as to hw«e a weneml flat form. -

55

The hub of thef-«e sectzcms has an enlarged .

central opening 10 with slits 11 ext@ndmgg
- therefrc om-centrally of eafh arm and ftermi-,

60

nating in eul&roed c::penmgs 12 a&;aemﬁ ihe'f'_- --

A pentral ﬂmde c-,hOWﬁ as 2 tubﬂ:

aid  tube. The 1

d thereover is held
15 fixed to the end of
_ resistance elements are
: slzpped over the several rods 3 and tube 18,
‘the openings 12 being shaped to fit ﬁmund.,;x“’z-‘i:
the insulating sleeves 6, and the hub open-
ing 10 being shown as csmnewhm larger than
ﬂlh 111%111&’[1119‘ sleeve 14. Insuldtmg wash-
ers 16 are mteip{;sed between the several re-
‘sistanice elements and between the lower re-
| gistance element and the cap 15, and like in-
| sulating washers ave Jnter po'fs{d between the

13 is fmeﬂ o
-:;111 d@pmdmg relation to the cover 2, and an -
insulating sleeve 14 Shppe
':__.111 p(mtmn by a cap’

0 .

extremities of the several arms of CILICCES‘::}.VQ ;
registance slements: ﬁtted over the rods &

sistance element, through which the elee-

iments and to the te::.mmals is made.

facts m{h @ lﬂﬁ(*]

This arin is: m%uiated rom the

bloclk 91

 except two opposite arnis 17, 18 of each re-

ale-
The
| arm 18 of the upper resistance element con~
19 conneeted with one ter- -
‘*_ minal 20 of the Treater, this biock. being in- 85
sulated from the COV er by an ‘1*1 sulating”

| adia weent arm of the next resistance element

418 g transverse S{—écmﬁh ﬂli”{}ll”h thu : ;-b’f" an 14 ;ula,tnm washer 22, like resistance

mmhm*c being inter pOHLd to Jeave the sue->

L%%RW’E} arms 18 electrieally connected in.

carh i}dli’.

. there being an insulating washer be- -

The 0pp051te arms 17 are |
Tikewise e}mtnml]v connected in pairs, like
| insulating washers 23 ‘being ﬂﬁeipmed be-

tween pmm aticl the w:whem 29, 23 at op-

lllll

1;05&5@ sides being interposed. between, alter-

nate resistance elements; so that current en-

resistance ele-

ment il pass, through both’ szdem of each 100
1 intermediate arni 24, 25, 26, 97 at ut wer side
to the opposite arm 17, thence in like. man-
'.nm""tlzmuﬁh the next mc;mgme elénwm mn
“oppesite. direction back to thf& next arm 18,
and so on through the seéries. of eiﬂnmtsﬁ,
out from the lower Ilfﬂzt hand
1 arm 17 of the last r@%m‘s‘.moe slement ihrmwh*”

1 the m@taﬂle *iﬁ.,fzmhtz v fmd whi h.«.md m::d 3:_.-- e
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o the other terminal 28, this terminal be-
;-:;; imsulated trom the cover by suitable in-
sulating washers 29,

A pmh on of a circuit controller is shown,
ccmammw of a metallic rod 30 adapted to

be mpanued by heat, which 1s (113p0%d with-

|...J,.---.

1n the tube 13, rests 011 thie botwm of the cas- !

g, and at its top 15 arranged to press
:mainst a spring contact bar 31, and thus
close a contact through terminals 32, 33 01? a
secondary circuit w 111(_,11 when closed, is ar
ranged to open the nain circuif, as more
Ilﬂl} explained 1n ‘my co- perldmw applica-
tion to which reference is above made.

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

, bxmg all parts of the heatuw' Fesistance into

3s close proximity as 1)0531ble to the heat-

absorbing surface thereof, and to facilitate

neat nmbmlqnwn between the resistance ele-
ment and the casing by providing the largest
practicable Lhtﬂl‘lt of tmnsmlttlnﬂf surface
within a given space. 'T'he resistance ele-
ment in the form of a scalloped and slit

ring with radiating arms, presents a form |

W lm;h has o considerable length of conduc-
tor in & compact space, every mrtmn of the
conduetor moreover being exposed on the
outside to free radiation of heat to the Op-
vosite surface of the casing 1 and alse free
to expand foward the center when heated.
Thiz form 1s also adapted to be easily ast
2l econoin] mmf* mgnlated and supported
by suzpension rods in the case. as shown., U
de*irc {, the entire resistance element may be
lifted cut of the case by raising the cover
plate, andd nmp{*dui without loebmmu SEPCWS
or viher parts.  On account of the substan-
Gial mass of heai- -storing metal thus pro-
vided, 1t 18 obvious that the heat deliverabl
by the heater will be to a large extent inde-
pendent of temporary fluctuations in the
current supply, the heater thus having an ex-
ceptionally gl capacity for uniform heut
delivery 1 very compaet form,

Having deseribed my mvention, what !
clainy as new and desire to secure b’) Letters
Paient 1s, | |

1. An electrie heater, comprising iy resist-
ance conductor Tormed as a series of conduce-
tive seefions with vadiating arms, insulation
scpurating the sections except at alternate
()Pt)(i%lfb pumt%, and a casing conforming in
interior shape to the external form of said
sections.

2. Aa clectric healer, comprising a resist-
anee conductor mmnmul of u series of flat
conductive sections, Insulation separating
the sections except ab alternale 0ppOs it

s e A — A ey T rmE o Em

TE R e .

W kETTE . T W ELEeFL e N B AEEE A W N B i) m b o rier— we —Arar r ¢ ke o ww Em A

[ —

_—

T TR —r—aramwm e pmrE - e

g

pomt& and a cuasing having part% I Ine-
aiate heat- 1ecoptwe relation to all parts of
sn1d conductor,

3. In an electyic heater, 2 resistance ele-
ment composed of {lat conductive plates hav-
ing a hub with an enlarged centrai opemug
and a series of arms i‘hildtlh”’ the '*’eﬁ*um
cach of said arms having an z;un'ff“ai mjm-
ing at its extremity to receive a supporl, and
a slit extending from said opening to said
bhub opening.

4. In an elecirie heater, a resisiance con-
ductor composed of a series of cv:mdmti“{a
plates, each having a cenlral hub .,r.nd radi
arms, sald plates lm,wnw insuiation dis pmm
therebetween and bemng dnmcd so that cur-

- rent introduced at an extremity of one arm

will pass thirough all the arms ot the succes-
sive plates.

5 In an Plee:.,tu(, heatu“ q resistance con-
ductor comprising a series ot conductive ele--

ments, each with a hollow central hub and

adial arms, each of said arms being siitied
from the hollow of the hub fo near ils ex-
tremity, and electric connection to non-ndja-
cent arms of euch Llemamt \: hmr"t}} current
will pass tmough cach element partly in
multiple and partly in series,

6. An electric heater, comprising a resist-
ance conductor u_)mpuwd of a serics of fui
conductive elements, each having a h{:l._u‘w
huby and slitted rtadial arms, msulation ar-
ratuged so as to leave non-adjacent arms of

-'-uu*esbwe elements electrically connected, o

casing, a cover thercfor, and meoins for

d‘m*pmg said condnetive elements und insu-

]u‘ilfm 11 sy Lm?‘hlf—-ﬂ velation to ‘2..211{2 COVEY,
An elecirie heater, (*omm]am 4 resist-

2NCE |
hub and shtted radial arms, 1asulation
ranged so as {o jeave non-pdjacent
successive eclemenls clectrieally eonnecied,
and a casing, having its mmr wulls Iving ad-
jacent and a*nnimmuw in shape to ih“ £X -
ternal form of said resistance conductn

3. An electrie heater, ecmprmn Al zef*;f—;i;-
ance conductor u}mpmed of 1 set of flat Con-
ductive sections  electrieally connected 1n
pairs at opposite pmn{m msulution separat-
ing the seclions alternately between puars,
aid o casing having o }mi on which said
sections are ndapted to be shidably assem-
hled.

In testimony whereof, I have signed my
name to thi% spectficatzon, m the presence of
two subscribing w itnesses

HORACE B, GALK,

Witnesses
Frzanerir M. Coxniy,
- Dora . Prooron.

onedtici or comy ;mﬂc{ 0., a series ot flat
conductive clements, cuch having o hollow
ar-
sring of
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