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Our invention relates to electric heaters 
of the class in which part of the heater is 
immersed in water or other liquid for the 
purpose of imparting heat to same. It has 

5 for its main object to provide a heater which 
utilizes part of the liquid in which it is im 
mersed as a part of its electric circuit and in 
which the making and breaking of the cir 
cuit is automatically governed by the decrease 

10 and increase of the temperature of the liquid 
so that the liquid may be kept at an even, pre 
determined temperature. 
A further object is to provide a heater very 

economical in its consumption of current and 
15 safe from imparting shocks or burns to the person using it. A still further object is to 

provide a heater of simple, strong construc 
tion having no coils or other perts likely to 
burn out or get out of order, easy to manipu 

20 late, and inexpensive to manufacture. 
These and other objects and adyantages will 

be clearly understood from the following de 
scription and from the accompanying draw 
ing of a preferred embodiment, but it will be 

25 readily noted that various modifications may 
be made without departing from the scope of 
the invention. 2 . 
In the drawing, 
Fig. 1 is a side elevation of the 

30 embodiment of our invention, 
Fig. 2 is a cross-sectional, side elevation 

taken on line 2-2, Fig. 1, 
Fig. 3 is a fragmentary, cross-sectional 

view showing certain parts of the heater on a 
86 greatly enlarged scale, 

Fig. 4 is a cross-sectional, top view taken 
on line 4-4, Fig. 2, and also drawn to an en 
larged scale, and 
? 5 is a cross-sectional, side elevation of 40 an auxiliary part. 
Referring now to Figs. 1 and 2, the heater consists of a tubular handle member 1, 

counterbored at its upper end to receive a cap 
2 and an insulating washer 3, and counter 

4S bored at its lower end to receive a screw 
threaded shell 4. A comparatively long tube 
5 extends downwardly from the handle mem 
ber and is provided with a flanged sleeve 6 
which is securely attached to the tube but 
slidably mounted in the shell 4. A smaller 
tube 7 is placed substantially concentrically 
inside of the larger tube 5. This tube, which 
in this preferred embodiment is shorter, than 

preferred 
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the outer tube, terminates at its lower end 
in a shouldered and internally threaded plug 8. 
A tubular, carbon electrode 9 fits snugly in 

side the lower end of the outer tube and is 
provided with a plurality of holes 10 which 
align with similar holes drilled in the tube. 
Another tubular, carbon electrode 11 of a 
Smaller diameter is placed concentrically in 
side the outer carbon electrode so as to form 
an annular space 12 betweenthem. This con 
struction is plainly shown on the enlarged 
view Fig. 4. 
The extreme lower end of the outer tube is 

counterbored to receive an insulating washer 
13 and a semi-spherical cap 14. A screw 15, 
passing through the washer 13 and screwed 
into the plug 8, clamps both the electrodes 
against a resilient, insulating gasket 16. 
However, the construction is such that when 
the washer 13 is seated in the counterbore in 
the outer tube the inner electrodebuts against 
the end of the plug 8 and makes electric con 
tact there with. It is evident that when the 
heater is immersed in liquid, part of this 
liquid will enter the annular space 12 but is 
????! from flowing up between the tubes y the gasket 16. 
Referring now more particularly to the en 

larged view Fig. 3, a metal washer 17 is 
riveted on the upper end of the inner tube 7, 
on top of this metal washer an insulating 
washer 18, having a large center opening 19, 
is placed and on top of this washer is placed 
another metal W?????? 20. A condenser 21, 
constructed of alternating layers of copper 
foil and mica and having an insulating cen 
ter bushing 22, is separated from the metal 
washer 20 by another insulating washer 23, 
while an insulating washer 24 is placed on 
top of the condenser. A bracket 25, having 
a downwardly extending contact arm 26, is 
placed under the metal washer 20. All these 
parts are held together by a screw 27 and nut 
28, as plainly shown. e top copper foil 
of the condenser 21 is electrically connected 
by a metal strip 29 to the metal washer 20 on 
which the bracket 26 is clamped. 
The upper end of the outer tube 5, which buts against an insulating washer 30 placed 

under the metal washer 17, is provided with 
an upwardly extending, circular shell 31 
which forms a chamber for all the parts se 
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tion. A rubber gasket. 46 is placed on the 

45 
metal strip 35, contact point 36, contact arm 

2 
cured on the upper end of the inner tube. An 
insulating liner 32 is placed inside of this 
shell and a cover 33, having an upwardly ex 
tending, conical projection 34, fits over the 
shell. The screw 27 projects through the 
opening in the conical projection. It will be 
seen that when the screw 15 is tightened, not 
only are the electrodes 9 and 11 secured in 
their respective places, but the outer tube is 
secured as well. ?? 
A strip of flat, thermostatic metal 35, hav 

ing a contact point 36 riveted near its upper 
end, is fastened inside the inner tube by 
means of the screw 37. The contact point. 36 
normally contacts with the contact arm. 26. 
Two contact springs 38 and 39 are secured to 
the insulating washer 3 by the eyelets 40 and 
41 and the ends of the electric wires. 42 and 
43, contained in the 
these eyelets. 

on the outer tube but that this movement is 
limited by the washer 30 and the flange on the 

5 sleeve 6. A compression spring 45 normally 
holds the handle member in its upper posi 

outer tube below the sleeve 6. 
The operation of the heater will now be ex 

plained The preferred embodimentis con 
structed for use, with a hot water bag or any 
other appliance into which the cap 4 may be 
screwed. When the handle member is 
screwed into such an appliance, the spring 45 

35 is compressed and the heater moved slight 
ly upward until the gasket 46 is properly 
seated and forming a water-tight joint. The 
contact spring 39 is now engaged on the end 
of the screw 27 and the contact spring 38 
against the conical side of the projection 34. 
A current may now flow through the wire 42, 
contact spring 38, cover 33, shell 31, outer 
tube 5, electrode 9, through the water or 
liquid contained in the annular space 12, elec 
trode 11, plug 8, inner tube 7, thermostatic 
26, screw 27, contact spring 39 and back 
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through the wire 43. 
As the temperature of the liquid increases 

the thermostatic metal strip curves until it. 
breaks the contact between the contact point .. 
36 and the contact arm 26, thus shutting off 
the current until the temperature decreases. 
So effective have we found this construction, 
that in actual practice we have maintained 
water at a comparatively high temperature, 
over, an extended period of time, with less 
than one degree (Fahrenheit) variation in 
its temperature and with an actual use of cur 
rent of less than three minutes per hour. By 
varying the length or gauge of the thermo 
static metal it is possible to raise the tempera 
ture of the liquid to any reasonable point and 
to maintain the temperature at that point. 
As no current can flow through the heater 
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until the spring 45 is compressed and as it is 
at times desirable to use the heater as a plain 
immersion heater, the part shown in Fig. 5 
is provided. This part consists of a body 
member 47 having an internal thread which 
fits the thread on the cap 4, an opening 49 
through which the outer tube passes, and a 
seat 50 against which the gasket 46 is seated. 
While on direct current it is preferable to 

use carbon electrodes and a condenser to ab 
sorb the arc which might otherwise form 
when the contact point 36 is removed from 
the contact arm 26, on alternating current the 
condenser may be omitted and metal elec 
trodes substituted; in fact, by lengthening 
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the inner tube the two tubes may be used with 
out any inserted electrodes. ... . 
... While we have described and illustrated a 

cord 44, are soldered in heater such as is used with a hot water bag 
. . . . . . . . . . . . . . and on direct current, we do not wish to limit 

It will be noted that the handle member 1 
and the parts secured thereon are free to slide 

our invention to any particular use, but desire 
to employ it within the full scope of the ap 
pended claims. 
What we claim as our invention and desire. , 

to secure by Letters Patent is: . . . . . . . 
1. In an electric heater of the class de 

scribed, a handle member, an outer tube ex 
tending from said handle member, a smaller 
tube located concentricaily within said outer .. 
tube, a non-metallic electrode inserted in the 
lower end of said outer tube, another smaller 
non-metallic electrode attached to the inner. 
tube, said electrodes electrically insulated - 
from each other and provided with means for 
connecting them to an electric current, and 100 
a thermal switch located inside the heater for 
making and breaking said current. 

2. In an electric heater of the class de 
scribed, a handle member, an outer tube ex 
tending from said handle member, a smaller 
tube located within said outer tube, a non 
metallic electrode inserted in the lower end 
of said outer tube, another smaller non-me 
tallic electrode attached to the inner tube, 
said electrodes electrically connected to said 
tubes but electrically insulated from each 
other, means for connecting said tubes to an 
electric current, and a thermal switch located 
inside the inner tube for making and break 
ing said current. 

3. In an electric heater of the class de 
scribed, a handle member, an outer tube ex 
tending from said handle member, a smaller 
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tube located inside said outer tube and spaced 
therefrom, a non-metallic electrode inserted 
in the outer tube, another Smaller non-me 
tallic electrode attached to the inner tube, 
said electrodes electrically connected to the 
respective tubes but electrically insulated 
from each other, means for connecting said 
tubes to an electric current, a thermal switch 
located inside the inner tube, and a con 
denser so connected as to absorb the arc from 
said thermal switch. 

4. In an electric heater of the class de 
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scribed, a handle member having a screw 
threaded portion, an outer tube having a 
slidable movement in said handle member, a 
smaller tube located inside said outer tube 
and spaced therefrom, a non-metallic elec 
trode inserted in the outer tube, another 
smaller non-metallic electrode attached to 
the inner tube, said electrodes electrically 
connected to the respective tubes but elec 
trically insulated from each other, means for 
connecting said tubes to an electric current, 
a thermal switch located in the inner tube, 
and an additional switch contained in the 
handle member and operated by the sliding 
movement of the outer tube. 

5. In an electric heater of the class de 
scribed, a handle member, an outer tube ex 
tending from said handle member and closed 
at its lower end, a smaller tube located con 
centrically within said outer tube, a non-me 
tallic electrode inserted in the lower end of 
said outer tube, a plurality of perforations 
formed in said electrode and aligned with 
perforations drilled in the outer tube, an 
other smaller non-metallic electrode attached 
to the inner tube, said electrodes electrically 
insulated from each other and having means 
for connecting them to an electric current, 
means for preventing the liquid which en 
ters through the perforations when the 
heater is immersed from flowing between the 

tubes, and a thermal switch located inside the 
inner tube. 

6. In an electric heater of the class de 
scribed, a handle member, a tube extending 
from said handle member and provided with 
perforations at its free end, a tubular elec 
trode inserted in the end of said tube, per 
forations formed in said electrode aligning 
With the perforations in the tube, a smaller 
electrode inserted concentrically in said tu 
bular electrode and insulated therefrom, a 
thermal Switch located inside the tube, said 
smaller electrode electrically connected to 
said switch, means for preventing liquid 
from entering the tube above the said elec 
trodes, and means for connecting said tube 
and said switch to an electric current. 

7. In an electric heater of the class de 
scribed, a tube, an outer tubular electrode 
having a plurality of perforations, an inner 
tubular electrode, a shouldered bushing hav 
ing a threaded hole, a resilient insulating 
packing placed on said bushing, an insulat 
ing washer, said electrodes placed inside of said tube their ends abutting against said 
packing and said washer, and a screw for se 
curing all of said parts in their correct posi 
tions within said tube. 

JOHN A WILLIAMS. 
EUGENELE QUORNIK. 
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