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The main objects of this invention are:

First, to provide a water heater which is well
adapted for use in the water cooling systems of
motor vehicles which is highly efficient; that is,
which may be employed to heat the water or sys-
tem to insure easy starting or to provide a mod-
erate temperature to prevent freezing. :

Second, to provide a water heating apparatus
by means of which the above results may be se-
cured without the use of rheostats or other con-
trols.

Third, to provide a water heating apparatus
which may be inserted in the conduits connecting
the water jacket of the motor to the radiator and
one which does not materially resirict the cir-
culation.

Objects relating to details and economies of my
invention will appear from the description to
follow. The invention is defined and pointed out,
in the claims.

A structure which is a preferred embodiment
of my invention is illustrated in the accompany-
ing drawing, in which:

Fig. 1is a fragmentary view of a water circulat-
ing system of an internal combustion engine con-
sisting of the engine and radiator having my im-

proved water heater installed therein. -
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Fig. 2 is a fragmentary view partially in section
on line 2—2 of Figs. 1 and 3.

Fig. 3 is a fragmentary view mainly in longi-
tudinal section on line 3—3 of Fig. 2.

Referring to the accompanying drawing, 1
represents an internal combustion engine and 2
the radiator of the engine cooling system. The
engine water jacket is provided with a nipple 3
while the radiator has a nipple 4.

5, 5 represent sections of rubber hose secured
upon the nipples 3 and 4 by means of clips 6.

My improved heater comprises an outer tubu-
lar electrode 7 adapted as a coupling member,
the hose sections 5 being sleeved upon the ends
of this outer electrode and clamped thereon by
means of the hose clamps 8.

The hose clamps 8 are insulated from the elec-
trode by means of the hose sections. The outer
electrode thus becomes a part of the conduit.

The inner electrode 9 is preferably tubular and
is disposed concentrically within the outer elec-
trode, being supported therefrom by means of
the bolt 10. This bolt 10 is insulated from the
outer electrode by means of the block 11 of in-
sulating material which also serves as a spacing
block, the block being shouldered at 12 to engage
& hole 13 in the outer electrode.

The bolt also serves as a binding post carrying

y, Jackson, Mich., a cor-
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the terminal 14, an insulating washer 15 being
arranged between the terminal and the outer
electrode.

A third electrode 16 is mounted upon the outer
electrode, this being in the form of a bolt having
its head within the outer electrode, the bolt being
insulated from the outer electrode by the block 17
shouldered to engage the hole 18 in the outer
electrode. The terminal 19 is mounted on the
outer end of this electrode 17, being shouldered
by the washer 20 from the outer electrode.

A terminal 21 is mounted on the outer electrode
between the terminals 14 and 19, the three termi-
nals being arranged in alignment and uniformly
spaced so that a pair of them may be selectively
engaged by the circuit connector 22 which has
sockets 23 provided with suitable contacts, as
shown in Fig. 2, and a third socket 24 to receive
the terminal 19 when the connector is engaged
with the terminals 14 and 21. This, however, is
mainly a matter of design. With the connector
engaged with the terminals 14 and 21, the main
electrodes 7 and 9 are rendered active, the water
constituting the resistance.

A large area is presented so that the water or -
system is quickly heated. Where it is desired

merely to prevent freezing, the connector 22 is
engaged with the electrodes 19 and 21.

My improved heater is quickly installed in the
cooling systems of motor vehicles now in very
extensive use, has the advantage of being very
substantial, at the same time does not materially
impede or restrict the circulation, and is also
highly efficient. ' :

Having thus described my invention, what I
claim as new and desire to secure by Letters Pat-
ent, is: '

© 1. A liquid heater comprising inner and outer
concentrically disposed tubular electrodes open at
both ends for the free passage of liquid there-
through, the outer electrode constituting a con-
duit coupling member, a third electrode mounted
on and projecting into said outer electrode to
coact therewith and insulated therefrom, a sus-
pending bolt for the inner electrode mounted on
said oufer electrode and insulated therefrom and
constituting an electrical connector, and plug-in
terminals mounted on said bolt, said outer elec-
trode and said third electrode respectively, and
disposed in aligned uniformly spaced relation so
that a connector may be selectively engaged with
a pair of them. ’

2. A liquid heater comprising inner and outer
concentrically disposed tubular electrodes open
at both ends for the free passage of liquid there-
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through, the outer electrode constituting a con-
duit coupling member, a third electrode mounted
on and projecting into said outer electrode and
electrically insulated therefrom, and plug-in ter-
minals for said electrodes disposed in aligned uni-
formly spaced relation so that a connector may be
selectively engaged with a pair of them.

3. A liquid heater comprising inner and outer
concentrically disposed tubular electrodes open at
both ends for the free passage of liquid there-
through, the outer electrode constituting a con-
duit coupling member, a third electrode mounted
on and projecting into said outer electrode and
electrically insulated therefrom, and external ter-
minals for said electrodes.

4. A liquid heater comprising inner and outer
concentrically disposed tubular electrodes open at
both ends for the free passage of liquid there-
through, the inner electrode being mounted upon
but insulated from the outer, the outer electrode
constituting a conduit, and electrical terminal
connections for sald electrodes mounted on the
outside of said outer electrode.

5. A liquid heater comprising inner and outer
concentrically disposed tubular electrodes open at
both ends for the free passage of liquid there-
through, the outer electrode being adapted to re-
ceive the ends of a conduit, and external circuit
connectors for sald electrodes. .

6. A liquid heater comprising an outer tubular
electrode adapted as a conduit element, an elon-
gated inner electrode mounted centrally and lon-~
gitudinally within but electrically insulated from
said outer electrode, said electrodes being open at
both ends to permit free passage of liquid there-

through and terminals for said electrodes mount-
ed on the outside of said outer electrode, the ter-
minal for the inner electrode being electrically
insulated from said outer electrode. ’

T. A liquid heater comprising inner and outer 80
concentrically disposed electrodes open at both
ends for the free passage of liquid therethrough,
the outer electrode constituting a conduit cou-
pling element, the inner electrode being mounted
on the outer but electrically insulated therefrom, 85
electric circuit terminals for said electrodes, con-
duit sections sleeved upon the ends of said outer
electrode, and hose clamps arranged upon and
clamping said conduit sections upon said outer
electrode and insulated therefrom by said elec- 90
trodes. )

8. A liquid heater comprising inner and outer
concentrically disposed electrodes open at both
ends for the free passage of liquid therethrough,
the outer electrode constituting a conduit cou- 9§
pling element, the inner electrode being mounted
on the outer but electrically insulated.therefrom,
and electric circuit terminals for said electrodes.

9. The combination with an automotive engine
having a radiator and upper and lower hose con- 100
nections; of an electric liquid heater comprising
inner and outer concentrically disposed tubular
electrodes opened at both ends for free passage
of liquid therethrough, said electrodes being in-
serted in one of said hose connections and con- 105
stituting a portion of the conduit between said
engine and radiator and external circuit con-
nections for said electrodes.
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