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To all whom, it may concern. . . . 
Be it known that I, HoRACE B. GALE, a 

citizen of the United States, residing at Na 
tick, in the county of Middlesex and State of 
Massachusetts, have invented an Improve 
ment in Electric Heaters, of which the foll 
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 

25 

30 

35 

as will hereinafter appear. 

While the device has other and more gen 
eral fields of usefulness, one particular ap 
plication is in connection with a method and 
apparatus for equalizing temperature de 
scribed and claimed in my copending appli 
cation Ser. No. 582,753 filed Sept. 19, 1910. 
of which this case is a division. 
The objects of the invention are to provide 

a construction in simple, compact form, hav ing relatively large heat-generating and ??? ??? 

storing capacity, and other matters of detail 
The invention will be clearly understood 

from the following description in connection 
with the accompanying drawings, wherein, 
Figure i is 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. 3 is a plan view of a resistance element; 
and Fig. 4 is a transverse section through the 
heater on line 4-4 of Fig. i. 
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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threaded to their tops. 

is obviously not material. The cover 2 of 
this casing has depending therefroin a series 
of rods 3 extending downward to near the 
bottom of the casing, and supporting in 
clamped relation thereto resistance elements 
by means of nits 4 threaded on the lower 
ends thereof, the rods themselves being held 
engaged with the cover by other intats 5 

V 3. 
???? The several rods 

ach have slipped thereover an insulating 
sleeve 6, washers 7 of metal being interposed 
between the ends of such sleeves, and the 
nits 4. The resistance elements consist of a 
number of similar metal seetions 8 each cast 
or otherwise formed as a continuous one 

Specification of Letters Patent. Patented Apr. 8, 9.1. 
19, 1810, serial No. 582,753. Divided and this application filed Decem 
ber 29, 19:0. Serial No. 599,981. 

piece strip or bar with a series of radial 55 
arms, shown as six, extending ire 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 termi- 60 
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 
insiilating sleeve i4 slipped thereover is held 85 
in position by a cap 15 fixed to the end of 
said tube. The resistance elements are 
slipped over the several rods 3 and tube 23, 
the openings 12 being shaped to fit around 
the insulating sleeves 6, and the hub open- 70 
ing 10 being shown as somewhat larger than 
the insulating sleeve 14. Insulating wash 
ers 16 are interposed between the several re 
sistance elements and between the lower re 
sistance element and the cap 15, and like in- 75. 
sulating washers are interposed between the 
extremities of the several arms of successive 
resistance elements fitted over the rods 3 
except two opposite armis 17, 18 of each re 
sistance element, through which the elee- 80 
trical connection between successive elle 
ments and to the terminals is made. The 
arnim i 8 of the upper resistance element con 
tacts with a llock 19 connected with one ter 
mina 20 of the heater, this block, being in-85 
sulated from the cover by an insulating 
block 21. This arm is insulated from the 
adjacentarn of the next resistance element 
by an ihsulating washer 22, like resistance 
washers being interposed to leave the suc-‘90 
cessive arms 1s electrically connected in 
pairs, there being an insulating washer be-, 
tween each pair. The opposite arms 17 are 
likewise electrically connected in pairs, like 
insulating washers 23 being interposed be- 95 
tween pairs, and the washers, 22, 23 at op 
posite sides being interposed between, alter 
hate resistance elements, so that current en 
tering the arm 18 of the top resistance elle 
ment will pass, through both sides of each 100. 
intermediate armi 24,25, 26, 27 at either side 
to the opposite arm it, thence in like Jinal 
ner through the next resistance element in 
oppesite direction back to the next arm 18, 
and so on through the series of elements, 105. 
and finally out from the lower right-hand 
arm 7 of the last resistance element through 
the metallic washer 7 and right-hand rod 3 
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to the other terminal 28, this terminal be 
ing insulated from the cover by suitable in 
S ating washers 
A portion of a circuit controller is shown, 

consisting of a netallic rod 30 adapted to 
be expanded by heat, which is disposed with 
in the tube i3, resis on the botton of the cas 
ing, and at its top is arranged to press 
:against a spring contact bar 31, and thus 
close a contact through terminals 32, 33 of a 
seconday circuit which, when closed, is ar 
ranged to open the inain circuit, as more 
fully explained in my co-pending 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 scalloped 
section, as shown at 34 in Fig. 4, in order to 
bring all parts of the heating resistance into 
as close proximity as possible to the heat 
absorbing surface thereof, and to facilitate 
}heat transmission between the resistance elle 
ment and the casing by providing the largest 
practicable extent of transmitting surface 
within a given space. The resistance elle 
ment in the for in of a sealloped and slit 
ring with radiating arms, presents a form 
which has a considerable length of conduc 
or con pact space, every portion of the 
conductor Inoreover being exposed on the 
otside to free radiation of heat to the op 
9site surface of the easing 1 and also free 

to expand toward the center when heated. 
is tortin is also adapted to be easily cast 

2 cl economicility insulated and supported 
by suspensio rods in the case, aŠ shown. If 
desired, the entire resistance element may be 
lifted oilt of the case by i'aising the cover 
plate. and inspected without loosening scire XYS 
or ther parts. ()) account of the substan 
tia mass of heat-storing metal thuis pro 
vided, it is obvious that the heat deliverable 
by the heate!' will be to a large extent inde 
entlet of temporary fluctuations in the 
:rreni supply, the leate thus ha ving an ex 

- cetionally high capacity for uniform heat 

5. 

dei very it! \'ery c{}il Pact form. 
É i ving described any invenition, what II 

(i s new di desire to secure by Letters 
t’: i:int is, 

1. An electric leaier, comprising y resist 
ance conductor formed as a series of conduc 
tive sections with radiating rès, ii) Sulati) 
separa ting the sections except at alternate 
opposite points, and a casing confortuing in 
interior shape to the external form of said 
Sections. 

2. Àa electricheater, comprising a resist 
ance econductor composed of : Series of flat 
conductive sections, insulation Separa ting 
the sections except at alternate opposite 

points, and a casing having parts in intre 
diate heat-receptive relation to ai i parts of 
Said conductor, 

3. In an electric heater, a resistance elle 
ment composed of flat conductive plates hav 
ing a hlub With an en larged ceintrai (opining 
and a series of arms radiating there from, 
each of said al?rn?s Engiving an el arged Çepeli - 
ing at its extrelnity to receive a Sup a:? 
a slit extending from saic Opeling it. Saii 
hub opening. 

4. In an electric ineater, a resisiance co 
ductor composed of a series of conductive 
plates, eaci having a central hub aid radia i 
arms, said plates having insulation disposed 
therebetween and being divided so that cur. 
rent introduced at an extreinity of One arm 
wil 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, each with a hollow central hub and 
radia arms, each of said arus being siitiled 
from the hollow of the hub to lear its ex 
trennity, and electric connection to OF-it dija 
cent, aims of each element, whereby current. 
will pass through each eleinent partly if: 
multiple and partly in Series 

6. An electric heater, coil prising a resist 
ance conductor composed of a scrie: oi fitit 
conductive elements, each having a hollow 
hub and slitted radia arns. iinsulation ar 
raged so as to leave El On-adjacent lims of 

- successive elements electrically connected, a 
casing, a cover therefor, and illea is for 
clanping said conductive elements ind inst!- 
lation i asserin hylded reiat Éion to saidi cover. 

7. An electric heater, comprising a resist 

conductive elements, citch laving a hollow 
hub and slitted radial arms, insulation ar 
ranged so as to eave non-djacent 
successive ejenents electrically coneciei. 
aid a casing, having its inner Wulls lying; d 
jacent and conforming in shape to the ºx 
tel'nal form of said resistance conductor, 

S. An electic heater, comprising a resist 
ice conductor composed of a Set of flat c{1}}- 
lictive sections eiectrigally connected in 
pairs at Opposite points, instilation sepaiat 
ing the sectiolis alternately betweei) airs, 
arid a casing having : part on Yºhich Said 
sections are adapted to te silably Usselm 
bed. 

In testimony whereof, I have signed my 
name to this specification, in the presente of 
two subscribing witnesses, a 

() FRA CE B. GALE. 
VWitnesses : 

ELIz.AB:'' M. ('oN3, N, 
DORA K. PROÇ'Tor. 
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