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This invention relates to 2 method of and
means for heating internal combustion engines

. gines.

It is a matter of common knowledge that in,

cold weather difficuities in engine starting and
operation result from the following causes: solidi-
fication of the lubricating oil, as a result of which

first, the film of oil between the bearing surfaces

becomes so stiff that it acts as a drag on the
turning over of the crankshaft and moving of
the pistons, imposing thereby an excessive load
upon the battery, the efficiency of which is con-
siderably decreased by low temperature; and sec-
ond, the normal functioning of the lubricating
system is destroyed until the engine warms up
and the oil regains its fluidity, in consequence
whereof excessive engine wear results; washing
down in starting the lubricant from the cylinder
walls by excess liquid fuel coming in contact with
cold cylinder walls, which also results in dilution
of the
It is for the purpose of eliminating the above
difficulties that it is desirable, in cold weather,
to apply heat to the engine and thus prevent its
temperature from falling below a predetermined
level. : ’
The object of this invention is to provide an
effective method of applying heat to an engine,
so as to assure the best transferring of heat to
_other places of engine structure; and to previde
an apparatus using gas flame for carrying out
said method, to assure automatic control of the
gas flame, and its timely automatic ignition. . '
To these and other ends, the nature of which
will be readily understood as the invention is
hereinafter disclosed, my invention consists in
the improved method comprising applying heat
to the engine crankcase above the oil level, and

in improved apparatus, hereinafter fully de- .

scribed, illustrated in the accompanying draw-
ings, and more particularly pointed out in the
appended claim. -
In the accompanying drawings, in which simi-~
‘1ar Teference characters indicate similar parts in
each of the views: )
Pigure 1 shows the spparatus of my invention
installed under the engine hood of a motor ve-
- hicle;” -

Figure 2 is a transverse sectional view of the
gas heater on the line - 2—2 of Figure 1;

Figure 3 is a longitudinal sectional view of the
gas heater taken on the line 3—3 of Pigure 2;

Figure 4 is a sectional view of the reducing
valve used in the construction shown in Pig-
ure 1; - . -

Figure 5 is a disgrammatic view of the appa-
ratus apart from the engine;

_Figure 6 is a diagrammatic view of a modified,

oil and destroying its lubricating value.’

fully automatic construction of the apparatus
of the invention; and

_PFigure 7 is a sectional view of the reducing
valve used in the construction of Figure 6.

My method of heating engines consists in

applying heat to the crankcase above the oil level,
as mentioned, in order to transfer the heat by

conduction, convection, and radiation to the:

parts of the engine which require it.

Application of heat to the bottom of the crank-
case has a serious disadvantage due to the fact
that such an application merely heats the oil in
the oil pan, and is very inefficient for heating

10

other parts of the engine structure. It would be °

necessary to heat the oil in the oil pan to a very
high temperature in order to assure radiation
effective to heat the engine pistons and the cyl-
inder walls. The use of conduction for transfer-
ence of heat is also very limited in this methcd
due to the fact that the place of application of
heat is too remote from the upper parts of the
engine structure, and too much heat is lost
through radiation into the atmosphere before it
reaches said upper parts. Very large quantities

~ of heat would have to be applied to an engine in

order to heat it, because most of the heat would
be misdirected and lost, and the efficiency of the
heating process would be very low. In methods
of heating engines consisting in application of
heat to the exterior of the oil pan bottom, the
disadvantage results from the wasting of the
heat liberated outside of the crankcase.

By applying heat to the exterior of the crank-
case of an engine above the oil level, or directly
to the interior thereof, I make the transférence
of heat to the pistons and cylinder walls very
efficient and effective due to a considerable short-
ening of the distance through which heat is to be
conducted. Transference of heat by radiation is
very effectively utilized in my method, due to the
fact that a comparatively thin crankcase wall can
easily be heated to a temperature assuring effec-
tive radiation, operating to heat the crankshaft
bearings and the pool of oil in the oil'pan to the
temperature at which the oil is in a staie of sufil-
cient fluidity.

" Transference of heat to the cylinder walls and
to the pistons of an engine is also greatly in~
creased in my methed, inasmuch as circulation of
air in the crankcase is more effectivelr induced
by a hot crankcase wall, heated to a much higher
temperature than the oil in the pan can bz heated,
or by directly heating the crankcase atinosphere.
Another advantage of this method results from
the fact that the heat is applied to the exterior
of the crankcase at a sufficiently high level that
the air under the engine hood is also heated, and
s portion of the heat is transferred to the water
jacket, carburetor, and other parts of the en-
gine located under the hood.
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2
The above-described method of my invention
may be carried out by a.great variety of means,
including the’apparatus now to be described,
which uses a.gas flame for heating the crank-
case. Referring in detail to Figure i, the con-
struction shown therein comprises a high-pres-
sure gas tank {, g3 pressure-reducing valve 2, a

‘Bunsen burner 3, and 2 gas heater 4. The appa-

ratus is adapted to be permanently installed upon
the automobile and may be attached by suitable
clamps holding and securing sald parts to con-
venient places under the hood.

The gas tank ( constituting a gas supply
source for the system is provided with a manu-
ally operable valve t{ allowing the tank to be
disconnected. from the apparatus for the purpose
of re-charging. Other sources of gas supply may
also be used in this construction.

By means of a suitable pipe 12 the tank ! is
connected to the reducing valve 2. Said valve
comprises & casing made up of two parts 2f'and
Between the
flanges is clamped a diaphragm 23, which sepa-
rates the casing into two chambers 16 and (7.
Chamber (7 communicates with atmosphere
through an opening 28 provided in part 24; to
the atmospheric pressure acting on this face of
the diaphragm is added the pressure of a com-
pression spring 24, adjustable by means of @&
screw member 25 threaded. through member 21.
To the other face of the diaphragm 23, opposite
the spring seat, is affixed & stem 28, which stem
is connected through a bimetallic element 27 to
a pivoted valve member 28. Any two metals
having substantially different coefficients of ex-
pansion may be used in the element 27. I prefer
to use strips of invar and brass, placing the brass
part of the element toward the diaphragm side,
and the invar part away therefrom. The valve
28 is adapted to close the passage 29 provided in
a.threaded plug screwed into the opening of the
body. part 22, to which the end of the pipe (2
is, connected. Said threaded plug is provided
with a second passage or bypass 28z. The amount
of gas supplied by said bypass 29¢a is not affected
by the position of the valve 28, and it is suffi-
cient to maintain the pilot flame at the burner 3.

The Bunsen burner 3 is connected to the reduc-
ing valve 2 by means of a pipe 3{, and it 1s fitted
into a wall of the heater casing 4, which casing
is adapted to be fixed to the exterior crankcase
wall above the oil level, thus enclosing a portion
of said crankcase wall, Any suitable means for
securing the casing 4 to the crankcase may be
employed. I prefer to install the casing in such
a manner that its lower side rests on the flange
of the crankcase, and is restrained from moving

_sidewise by a clamp 40 securing it to the breath-

ing tube of the engine. I also prefer to con-
struct the heater casing of two stampings 4¢ and
42 which are held together by hollow riveis 48
forming vents through which the air enters the
casing. A thimble 45 is provided at the upper
portion >f the casing, through which the prod-
ucts of combustion are discharged. .

The space between said stampings 4! and 42

is filled with any suitable heat Insulation, such

as asbestos and the like,

The operation of my system thus far described
is as follows: the tank ! being filled with some
combustible gas, such as protane, and the valve
i open, the gas due to-the pressure in the tenk
{ fills the pipe 12 up to the opening 20. A small
quantity of gas will pass through the bypass 28¢
to the chamber {6 and will operate to maintain

2,003,487

the pilot flame at the burner 3. However,
whether the gas will pass through the opening

- 29 depends upon the position of the hinged valve

28. The position of the valve 28 depends, first,
upon the pressure of the gas in chamber 18 and,
second, upon the temperature of the bimetaliic
element 27. By means of the adjusting screw
28 it is possible to set the valve 28 in such & posi-
tion that, for a given temperature, it will main~
tain any desired pressure in the chamber (6.
Once set in such a position, the valve 28 becomes
automatically controlled by the temperature in
chamber 06, and consequently by the tempere-
ture of the air surrounding the reducing valve.
Should the temperature of the air in the vicinity
of the reducing valve 2 drop below said predeter-
mined point, the bimetellic element 27 will bend,
‘assuming the position indicated In PFigure 4 by
2%7a. It will be readily understood that such bend-
ing of the bimetallic strip 27 will tend to open
the valve member 28 with respect to its seat; end
to feed gas to the burner 3 more rapidly,” thus
increasing the flame at the burner 3 from its
pilot size to the normal heating size. The rise of
the temperature around the reducing valve above
said predetermined point will similarly operate

- to close the passage 28, by reason of ths bi-

metallic strip 27 assuming & position epproach.
ing that indicated on Figure 4 by 271b, and the
flame will diminish to its pilot size.

When the increased amount of gas is supplied
to the burner 8 and the flame reaches its normal
heating size, the air will begin entering the casing
4 through the lower vents 448. The flow of the
air being perpendicular to the direction of the
burning gas stream, the flame will spread over
practically the entire space within the heater.
The hot gases passing over the crankecase wall
are discharged through the thimble 48 toward the
engine radiator, thus preventing, in e measure,
the possibility of radiator freezing. Heat is also
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transferred by convection to other parts of the

engine by the heated gases. Heating of the car-
buretor even in a slight degree is very beneficlal,
inasmuch as it will considerably facilitate siart-
ing. The portion of heat imparted to the crank-
case wall is transferred by conduction to the cyl-
Inder walls, the heating of which opersies to
prevent solidification of the oil film contained be-
tween the cylinder and piston wells. Another
considerable portion of the heat supplied to the
exterior of the crankcese wall is transferred by
radiation to the interior of the crankcase, and
to the crankshaft bearings in particular, which
operates to prevent solidification of the oil film
contained therein. Some substantial portion of
heat is also transferred by radiation to the con-

tents of the ofl pan, assuring fluldity thereof and

facilitating the operation of the oil pump or other
means transferring said contents to the cylinder
walls and bearings. Considering the fact that in
starting a very cold engine most of the lubricant
i1s washed down from the cylinder walls by Hque-
fied fuel, and considering further that solidifica-
tion of oil in the oil pan destroys the normal
functioning of the lubricating system and very
little lubricant is suppiled to the cylinder wall
until the engine has been run for some time and
the oil regains its fluldity, it will be readily under-
stood that the combined effect of the heating of
cylinder walls and of warming the pool of ofl in
the oil pan operdtes to decrease greatly the wear
of the engine, a considerable part whereof cccurs
at the time of running a cold éngine, and driving
an automobile while its engine is still cold, -
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When the temperature under the engine hood
rises high enough to raise the temperature of the
bimetallic element 27, it will close the valve 28 as

/ described, thus decreasing or entirely stopping
& the supply of gas to the burner 8, and conse-
quently discontinuing the heating of the engine.
The bypass 29a, however, will continue to furnish
gas to maintain the pilot flame. If it becomes
unnecessary to maintain the pilot flame, as in

“ 10 warm weather, the operation of the system may
'be completely discontinued by closing tightly the
valve 11 of the tank . “When the system is to
be put in operation, the valve | should be opened

and the gas ignited through a vent of the casing.

15 . In the modified construction of the apparatus
of my invention shown in Figures 6 and 7, the
pilot fiame is eliminated, and the burner is auto-
matically ignited by means of a spark plug. This
is achieved by providing the reducing valve 49
20 with a rod 51, said rod operating a switch 63 by
means of a lever 62. ‘When the bimetallic ele-
ment 27 bends as a result of low temperature,
its bending will operate to open the valve 28 and
it will also produce & pull on the rod 5f, causing
25 jever 52 to close the switch 63 and allow the cur-

. rent to flow from the battery 84 through the

lead B, switch B3, lead 68, switch 58, and spark’

coll B1; to the ground at 88. As a result of this

' g highitension current will be induced in the

0 secondary winding of the spark coil 57 ‘and a
spark will occur in the spark plug 58.

“The switch 56 is thermostatically controlled

for the purpese of breaking the sparking current

35 and discontinuing the spark after the burner is

ignited. Sald switch §6 includes two contaci

pleces, one stationary and the other on a bi-

metallic arm 87, to which the wire §0 is perma-

nently secured. The points are normally held

closed, but they are separated when the bimetal-

40 }ic arm bends due to heating. Inasmuch as the

3

that inasmuch as no bypass for the gas is pro-
vided in this modified construction, ¢losing of the
valve 28 wfll operate to put the system out of
operation, with the gas shut off by said valve 28
and the solenoid controlled valve 59, and the
sparking circuit broken at 56. 't will be noticed
that the reducing valve 49 of the modified con-
struction is made with special atmospheric open-
ing 20a, into which the rod 5t is loosely fitted.

It will be understood that although I have
herein shown and described the preferred con-
structions of the apparatus of my invention by
which my method of heating engines can be suc-

cessfully carried out, T am in no way limiting said .

method of my invention to this particular form
of means inasmuch as many others will suggest
themselves to those skilled in the art as a result
of the above disclosures. Thus, as above noted,
the burner 8 may be positioned inside the crank-
case whete its heat will be directly communicated
to the crankcase atmosphere, air for combustion
being supplied through a port leading from the
outside, and the products of combustion being
exhausted through the breather tube. Alterna-
tively, the burner may project through the crank-
case wall so that the flame lies entirely within
the crankcase, while the air for combustion comes
from the base of the burner which is outside
of the crankcase. In either of these construe-
tions, it may be advantageous to control both the
flow of gas and the spark by means of the igni-

' tion eircuit in the known manner, as by connect-

~

breaker 56 is located in- close proximity to the |

gas heater, it will be heated-very soon after the
burner 2 is lit and it will operate to break the
sparking circuit.and discontinue the spark.

For purposes of safety it is necessary to have
the spark occur at the burner before the gas
reaches it, and also to prevent the flow of the
gas to the burnér when there is no current in
the sparking circuit. These functions are per-
formed by & solenoid controlled valve §8. When
the switch B3 is closed it will complete not only
the sparking circuit, but also- the solenoid con-
trolled valve circuit, in consequence whereof the
valve £8 will operate to open the passage for the

- 45

ing valve relay 59 and spark relay 57 in the pri-
mary circuit of an. electrical starting device of
the type known commercially as “Startix”. The
«Startix” is a dévice wherein an electrical switch
is employed to actuate the starting motor to
crank the engine, upon merely closing the igni-
tion circuit by turning the ignition switch. If
for any reason the engine should stall while the
ignition circuit is closed, it is automatically
cranked. The flame, in this construction, will
preferably be of such size as fo give very rapid
hesting upon turning on the ignition switch, a
constant spark being maintained during the du-
ration of the flame, which will be extinguished by

 shutting off the fuel when the desired tempera-

55 gas from the reducing valve 49 to the burner 8. .

When gas reaches the burner it is ignited by the
spark plug 58, and the gas-flame begins to heat
the portion of the crankease wall enclosed by the
casing 4 and the éngine in general as dqscrlbed

above. When the temperature of-the air imme- .

diately under the switch 56 rises, the resulting
bending .of the bimetallic arm will operate to
geparate the contact plecés and to break the
sparking current, in consequence whereof the
spark ceases. Heating of the crankcase will con-
tinue until the temperature under the engine
hood . rises to the point at-which the valve .28 is
set to close, Y
.. opened, thereby breaking the solenold controlled
70 yalve eircuit, in consequence whereof said sole-

‘noid con{trolled‘va.lve'

85

will operate to-shut off the

gas. X .
It will be understood in view of the fore_agoing,

¢

whereupon the switch ‘638 will be

ture is reached.

I claim: .

A temperature control apparatus for an in-
ternal combustion engine having an electric ig-
nition system, cylinders and a crankecase includ-
ing an oil reservoir, comprising a storage tank
adapted to hold combustible gas under pressure,
a pressure reducing valve having an inlet, an out-
let, and an adjustable spring pressed diaphragm,
an auxiliary valve member positioned to close
the inlet, temperature responsive means operably
connected to the auxiliary valve and to the dia-
phragm to control said valve in accordance with
temperature and pressure, & stove including an
insulated chamber fixed to the side walls of the
crankcase above the normal oil level in the res-
ervoir and having apertures in the walls thereof
to admit air and to permit the escape of the prod-
ucts of combustion, a nozzle discharging into
said chamber and communicating with the out-
let of the pressure reducing valve, a spark plug

in the walls of the stove, and electric means in- -

cluding & switch operable by said temperature
responsive means to cause the spark plug to func-
tion when the temperature drops to a predeter-
mined degree. !

JAMES L. BREESE, JR.
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