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T o all whom it may concern:

Be it known that we, Fraxk Kumx and
Jax A. Haxp, both citizens of the United
States of America, residing at Detroit, in
the county of Wayne and State of Michigan,
have invented certain new and useful Im-
provements in Electrical Heating Units, of
which the following is a specification, refer-
ence being had therein to the accompanying
drawings. _

The invention relates to armored electrical
heating units designed for immersion in
liguids, and the invention consists in the
construction as hereinafter set forth.

In the drawings:

Figure 1 is a perspective view of the unit;

Fig. 2 is a side elevation thereof;

Fig. 3 is a longitudinal section;

Fig. 4 is a perspective view of the resistor
element detached from its armor; '

Fig. 5 is a section similar to Fig. 3 but
in the plane of one of the terminals.

For use in water heaters and for similar
purposes it is frequently desirable to provide
for the insertion of the heating unit through
the wall of the container. This necessitates
a waterproof armor for the resistor and also
means for forming a watertight joint with
the casing. This we have accomplished by
the combination of a closure plug or cap
and a projecting seamless casing integrated
therewith, having its outer end in open com-
munication with a recess in the plug. With-
in this recess an insulator conductor block
is located and the connections between the
terminals of the resistor and the external
conductors are mounted on this block. Thus
the resistor and its connections are protected
from moisture and the unit may be readily
inserted or removed from the liquid con-
tainer. ) i

In detail, A is the resistor, which is prefer-
ably wound upon a flat core B, bhaving
notched edges and formed of mica or other
suitable insulating material. C are termi-
nals formed of strips of sheet-metal, which
are mechanically connected to the core B by
threading through a slit therein and bending
to form 2 loop, as shown in Fig. 5. The end
of the resistor is preferably passed through
an aperture in the terminal strip and then
secured by a rivet D, which also serves to
clamp the two plies of the strip to each
other. E is a metallic housing or armor,

preferably formed of a_piece of seamless
tubing, which is flattened and has one end,
T, closed by welding or in any other suitable
manner. O is a plug or cap to which the
outer end of the tube E is attached, prefer-
ably by electric welding. The plug G is
recessed at H and the tube E is in open com-
munication with this recess so that the in-
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sulated resistor element may be inserted:

through the open end, leaving the terminals
C projecting upward in the recess. Adfter
insertion of the insulated resistor the tube

¥ is flattened under pressure-so as to force.
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the walls thereof into clamping engagement.

with the insulated resistor and to also form
good heat conducting contact. I-is an in-
sulator block inserted in the recess H, said
block being slotted transversely on its inner
face, as indicated at J, to form a-clearance
for the projecting portion of the core B and
overlying insulator strips. The terminals C
pass through slits K in the block I and are
then bent over and secured to connector
plates Li located in recesses M in the outer
face of the block. The external conductors
N are also attached to the connectors L and
thus the electric circuit is completed.

The plug G is preferably provided with a
threaded portion O which is adapted to en-
gage a correspondingly threaded aperture
in the wall of the container P. Outside of
this threaded portion is a seat portion Q
which may be engaged with a suitable gasket
R to form a liquid-tight seal. The project-
ing portion of the plug is preferably polyg-
onal for convenience in engaging a wrench
or other tool for screwing it into the casing.

The construction described is one par-

ticularly adapted for commercial manufac-

ture, inasmuch as the electrical unit and the
armor therefor may be separately con-
structed. Thus the tube E may be flattened,
closed at its lower end and welded at its
outer end to the threaded plug G. The elec-
trical unit comprising the core B, resistor A
and outer insulator strips S may then be
inserted through the open outer end of the
tube E and secured by the compression of
the tube, as before described. The block I
may then be inserted, the terminals C being
threaded through the slits in said block and
then bent down and secured to the connector
plates L in the recesses M. Thus the work
of assembly requires little skill and no elec-
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trical knowledge, while thé work of forming

the armor and plug is purely mechanical -

The joint between the tube E and plug is
preferably welded and by flowing in molten
metal a fillet is formed at each side, increas-
ing the strength and insuring a perfect
water seal. ,

What we claim as our invention is:

1. An electrical heating unit, comprising
a flattened tube closed at one end, a plug or
cap secured to the opposite end and recessed
to be in open communication with the in-
terior of the tube, an insulated resistor in-
serted in the flattened tube, said insulated
resistor and flattened tube being in good
heat conducting engagement, a terminal on

-said resistor projecting into the recess in

the plug, an insulator block in said recess
slitted for the passage of said terminal
therethrough, and means for connecting
said terminal to external conductors mount-
ed on said insulator block.

2. An electrical heating unit, comprising
a tattened seamless tube closed at one end,
a threaded plug integrated with the oppo-
site end of said tube, said plug having a

‘recess in open communication with the in-.

terior of the tube, an insulated resistor in-
serted in said tube and projecting into said
recess, an insulator block in said recess slot-
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ted on its under side to receive the project-
ing portion of the insulated resistor, a ter-
minal mechahically connected to the insu-
lator of said insulated resistor and electri-
cally connected with the resistor, said ter-
minal passing through a slit'in said block,

“and means for connecting said terminal

with the external conductor mounted on
said block:

3. An electrical heating unit, comprising
a flattened tube closed at one end, a plug
or cap integrated with the opposite end and
provided with a recess inta open communi-

cation with the interior of the tube, a flat

insulator core, a resistor mounted on said
core, a terminal in the form of a loop pass-
ing through a slit in the insulator core to
form a mechanical connection therewith,
said terminal being electrically connected
with the resistor, an-insulator block in said
recess slitted for the passage of the terminal
therethrough, the projecting portion of said
terminal being bent over said block to re-
tain the same, and means mounted on said
block for connecting said terminal to the
external conductor. ' o

In testimony whereof we aflix our signa-

tures.
: FRANK KUHN.
JAY A HAND.
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