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HEATER FOR LIQUID-CIRCULATING SYSTEMS.
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o all whom it may concern.: C
Be it known that I, Epwarp C. Joun-
SIONE, a subject of the King of Great Brit-
ain, and resident of Spartanburg, in the
county of Spartanburg and State of South
(Carolina, have invented an Improvement in

- Heaters for Liquid-Circulating Systems, of
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which the following description, in connec-
tion with the accompanying drawings, is a
specification, like reference characters on
the drawings representing like parts. .

My present invention is an improved and
novél heating appliance, particularly intend-
ed for application to and for use with liquid
circulating systems, such as for example as

. the ‘water jacket and radiator of a liquid
. cooled automobile engine.
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“While my invention is primarily intended
as a heating attachment for use in maintain-
ing the liquid cooling system of a gasoline
engine ‘warm to prevent freezing, permit-
ting the storing of the automobile in a non-
heated garage, yet the invention broadly.con-
sidered is applicable to other uses, and may
be employed for heating radiators &r- the
like. - An important feature of my present
invention consists in the provision of means
which will permit a relatively small quan-

tity or amount of the liquid medium to be
‘heated, into a heating chamber or.reécep-

tacle, whereby an economical and relatively

" small and inexpensive supply of heat can
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be givern, which will create sufficient and im-

"mediate temperature in the small quantity

of liquid admitted to the heating chamber,
so as to produce a circulation in the system
and through the application of a relatively
slight heat supply. Thus, where I contem-

.plate the use of an electric heating unit, it

1s-of great importance to conserve the ex-

-pense and energy of an electric heater, the

expense of such a heating agent being neces-

_sarily of great importance in the com-
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mercial success or very gemeral use of any
system of this kind. ~A ‘further object of the
present invention is to provide a heating ap-

-pliance which can be attached to existing

automobile .engines at practically any con-
venient or desired point, in the water jacket,

" at the radiator, or along the connecting

- conduits. Furthermore, in one form of my
invention I may quickly fix the heating ap-
liance at a single point with provision for
oth inlet and outlet through a single open-
ing in the water jacket, radiator or other
portion, substitute the same for the drain
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“cock of the liquid cooling system if desired.

A further 1mportant object of my pres- -

ent invention is to provide a completely self-
contained heater attachment, capable of be-
ing attached adjacent to but outside of any

portion of the, system to which it is desired

to’ aftach the heater, thus rendering it at
all times convenient for use, inspection, ap-
plication, repair, renewal or removing it de-
sired. o

In carrying out my invention I prefer to

‘utilize an electric heating unit, it now be-

ing substantially universally customary to
have electric light in garages, and I ‘con-
template attaching the current carrying
wires from the usual electric lighting system
in the garage by any suitable connector,
which may be fitted on the 'dash board of
the car if desired, and thus connect the same
to the heater appliance. However, I may
also utilize gas-as a heating element, and the
invention in its broader aspects is compre-
hensive of both forms of heat supply. In
carrying out the invention in the several

.modifications illustrated herein, I utilize the

principle of attaching a self-contained
heater, closely adjacent to while external of
the liquid cooling system, providing in each
instance a relatively simall film of liquid to
be circulated in heat receiving relation to a
compact, economical source of heat supply,
thus quickly heating the relatively small
film of liquid, initiating a-circulation there-
by, and conserving the expense involved by
employing a relatively small amount of the
heating element. This film of liquid being
relatively thin the total volume of liquid
within the chamber is small as compared: to
the- heating surface in contact therewith,
with the result that such volume of liquid
is practically instantaneously heated, thus
causing the initiation of an extremely rapid
flow. of heated liquid through the entire

‘system. _ .
The importance of maintaining the auto-

mobile engine, oil and adjacent portions in
a warm temperature, particularly during

.cold weather in winter and in non-heate
garages, has long been appreciated, and

while I am aware of numerous attempts hav-
ing been made to properly solve this prob-
lem, I am not aware that any of such at-
tempts have been successful commercially
nor have they been based on the principle
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which T have evolved in carrying out the |

present invention.
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Further features of the invention, novel:-

combinations of parts and advantages. will
be hereinafter more fully pointed out and
claimed. o :

Referring to the, drawings, illustrating

preferred embodiments, of the invention,

Fig. 1 is & diagrammatic view of a por-

tion of an automobile engine and circulat-
ing system;. - o .

Fig. 2 is an enlarged view, partly in cross
section, of my novel and improved heater
attachment; utilizing an electric heating
unit; ’ o :
Fi,g. 3 is a side view of the same, with the
heater detached; , - : .

Fig. 4 is a view of a typical electric
heater; ) o ’

Figs. 5 and 6 illustrate in side and right

- angled elevations a modified form of heater

appliance wherein but a single opéning into

the circulating system -is required for both:
‘the outflow and intake; and .

Fig. 7 is a view, pattly in cross-section of
a further modification illustrating the use
of a gas heater. e

Referring to the drawings,1 designates gen-
erally an automobile engine with the usual
water jacket. 2 shows a radiator and the
conduits 8 and 4 connect the radiator and
water jacket to the engine 1 in the usual

manner. While I can attach my heating ap-

pliance to any desired part of the liquid’

cooling system, yet one of the conduits 3 or
4 affords a convenient means to which my
heating appliance can readily be affixed.
As shown in Figs. 2 and 3, I tap recesses §
and 6 in the top and bottoin respectively of

the conduit 4, fitting therein pipes 7 and 8, .

which in turn are led to the heating chamber

10.. A suitable union comprising the ‘pipe

12 and connecting nut 14 on the top, and
elbow 16 and nipple 17 at the lower portion,
are provided to attach to the heating chamber
10. - Preferably the connecting pipes and
chamber 10 are of brass, copper or other
suitable noncorrosive -and  heat retaining

‘metal. - The Heating chamber 10 is prefer-

ably formed with an enlarged flange substan-
tially as illustrated at 20, being externally
threaded to receive at 21 & correspondingly
threaded cap 24 carrying.integral therewith
the heatihg member 25, which is adapted to

_extend into the chamber 10, being covered by
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a metal coating 26 and having the current.

receiving socket portion 27 to which the cur-

" rent conducting wires 28 are led. The heat-
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ing member 25 and the covering 26 are of
appropriate diameter and size to cooperate
with the interior of the heating chamber
10 and form a relatively small and annular

space therearound. as shown at 30, whereby .

the liquid from the interior of the conduit 4
will flow through the pipes 7 and 8 and. fill
the annular chamber 30 and the portion 31,

thus giving a thin film of liquid around the

1,575,580

heating element. The current carrying wires
28 can be led to any suitable point where

a connector of usual type can be supplied

from” the source of current supply, and. if
desired the connecting socket therefor can.be
positioned on the dash board of the vehicle
for the convenience of the driver in affixing

70 -

or detaching the same. With electric current -

supplied through the wires 28, the heating
element will quickly raise the temperature of
the liquid. in the heating chamber 10, or if

76

the liguid system is already at a heated tem-

perature, such for example after the engine
has been run or in use, it will maintain the
liquid in sufficient temperature to prevent
freezing and preserve the oiling system and
other parts of the engine in good working
condition. My lheater attachment readily
initiates a circulation by drawing the rela-
tively colder water through the opening 6 in
the pipe 4 into the heater and thence allow-
ing same to be heated and expanded in the
upper portion 31 of the heating chamber and
it 1s then forced outwardly through the pipe
7 and into the opening 5 during the heating
and expansion of the liquid in the chamber
10. Thus the continual heating and ecircula-

tion of the liquid is maintained and with an -

economical source of heat supply, the rela-
tively thin film of liquid-in the recess 30 and

the relatively large heating surface 26 giv-~

ing great efficiency in the heat exchange from
the heating unit to the liquid.

. In the: medifications illustrated in Figs.
5 and: 6;. which I have termed a “contra-
flow” heater; I am enabled to produce Loth

the flow into the heater and the reflow of
the heated liquid from the heater through
tlie same reeess in the cooling system. This’

affords a more compact sélf-contained heat-
ing unit than the form. illustrated in Figs.
1 to 4, and furthermore enables :the entire

attachment to be made through a single

tapped recess in the cooling system, or may
be substituted for the drain cock in the bot-
tom of thé.cooling system, radiator or other

‘position. " Thus, as shown.in Figs. 5 and 6,
40 designates’the lower portion of the cool-
" ing system, which may be the radiator or the

like, wherein the usual drain cock is fitted
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through a tapped recess at 41, by removal of

.the drain cock and the substitution of my

heater, the “contra-flow” heating  effect ig
produced.. This comprises a.threaded tap

.42 attached to a recessed member 44 to
which ‘is fitted the heater-containing mem-

ber 45 by the threaded connection at 46.
This member 45 also has an extending flange
46 fitting within and dividing the recess

of the member 44 into a relatively small or

thin ‘annular passage 47, which opens di-
rectly through the neck 48 into-the opening
in the liquid cooling system. This flange 46

is perforated at the upper end to receive the-
outlet pipe 49, through vhich. the heated
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liquid will flow backwardly and into the
cooling system from- the heating chamber
40, liquid being admitted through the annu-
lar passage 47 by means.of 'a plurality of
5 holes 51, 51, into the heating chamber 50,
which latter is in direct heat receiving posi-
tion to the heater 55. This heater 1s held
in posilion by a removable cover or plate
‘56 through which the current conducting
10 wires are led. - :
In the operation of this form of my in-
vention I'am enabled to secure an influx of
“relatively cool liquid -and an outflow of
" heated hquid through the same passage, ef-
15. fecting the influx through the peck 48 and an-
nular passage 47, through the holes 51 into the
heating chamber 50 and thus .also securing
-the advantages of a velatively thin film of
water in dirvect heat receiving contact to the
20 heater. As.my contra-flow tvpe of heater

may be used to take the place of the drain”

- pipe or cock, I apply a removable plug 61
to the bottom portion of the recessed mem-
- ber 44, which may also serve to drain out
25 the liquid at any time desired. '

In Fig. 7 is illustratéd a heater similar to

that described in Figs. 1 to 4 inclusive, hut,

- employing a flame, such as a gas jef, as the
‘heating eletuent,  In this form, the heating
30 chamber 10 is substantially identical in con-
struction and.operation with that alveady
" described for nuse with the clectric ‘heater,
Dbut where a flame is used, I {it in to the
~ heating chamber a partition 70 and provide
35 a plurality of outlets 71, 71, for the products
"~ of combustion and air inlets 72, T2, together
with a circular air mixing chamber 73, thus
allowing the gas jet or flame 75 to burn
-within the interior 76 of :the partition and
40 with a constant supply of oxygen and outlet
therefrom. Any suitable concuit 78 to con-
duct the gas or other heating element can
be led from any desired source of supply,
and if requisite the entire apparatus could
45 he covered by one or more screens (not
shown) as a protective feature, after the
principle of the Davy lamp. o
The advantages of my invention, ‘wherein
a complete attachable heater appliance or
50 unit arranged in compact, simple and effi-
" cient form, and capable of attachment to ex-
isting types of engines or cooling systes,
will he readily appreciated. . The entire ap-
paratus is positioned externally of the con-
55 duits, pipes, water - jacket and. the like,
thereby eliminating the danger and difficul-
ty of stopping the flow or. circulation when
heaters have been positioned directly in such
.conduits and pipes. Furthermore by hav-
60 ing the heating appliance thus positioned
d

exfernally the interior diameter and capac-
ity of the circulating liquid is preserved,

and an effective and positive flow is pro- -

duced from a point in the circulating sys-
tem to and through the heating unit where

a5

the greatest efficiency obtainable is secured

through the small film of liquid in contact
with a large heated surface. The arrange-
ment is so compact as to be applicable to
any desired point or position, and in the

-form shown in Figs, 5 and 6, can indeed be
substituted for the drain cock, thus eliminat-

ing the tapping of any additienal openings

-in the circulating system. -

While I have described the invention as
applicable to and primarily intended. for,
use with an automobile engine to maintain
the same warm and in operative condition,
particularly in non-heated garages, yet it
will be appreciated that my heating appli-

“ance and the principle thereof may be util-

ized advantageously in other manner, such
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for example as in affording a heating ele- -

ment to heat a radiator in a room, for com-
mercial heating and the like, and I wish to
claim the same thns comprehensively.

My invention is further deseribed and de-

fined in the form of claims as follows:

1. A heater for liquid cireulating systems,
comprising a heating chamber, means per-
mitting the flow of liquid into and out of
said heating chamber, and a removable elec-

tric’ hecating clement located within said

heating chamnber, said heating element hav-
ing such proportions relative to. the heating
chamber that the liquid capacity of such
chamber is small when compared to the
heating surface of the heating element,

whereby the liquid within the chamber.is

quickly heated to a relatively high degree
and propelled -from the chamber through
the circulating system. '

2.. A heater for liquid circulating systems,
comprising a heating chamber, means per-
mitting the flow of liquid into and out of
said heating chamber, and a removable elec-
tric heating element . located within said

heating chamber, said heating element hav-

ing such proportions relatively to the heat-
ing chamber that the liquid capacity of
such chamber is small when compared to
the heating surface of the heating element,
whereby the liquid within the chamber 1s
quickly heated to a relatively high degree,
thereby instantly initiating a rapid positive
flow of the liquid through the circulating
system. D
In testimony whereof, I have signed my
name to this specification. )

EDWARD C. JOHNSTONE.
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