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W T To all awhowm it may concern !
~ Be it known that I, Eveene A. Sayre,
“a citizen of the United States, and a resi-
“dent of Elgin, in the county of Kane and
State of Illinols, have made certain new and
usetu? Tmprovements in Automatic Radiat-
ing 3ystems for Internal-Combustion En-
gines, of which the following is a specifi-
_cation.
My invention relates to improvements in
automatic radiating systems for internal
combustion ¢ngines, and it consists in the
combinations, constructions and arrange-
‘ments herein described and claimed.
It 'is a well known fact that an internal
combustion engine operates more efficiently
" if the parts are heated to a certain témper-
ature, than it does if tliese same parts are
cold. On the other hand. the parts niay be
heated to such & temperatuve as to result in
" injury to the engine. The ordinary sys-
*tems of cooling by radiation. in which water
" circulation is used, employ means for forc-
" .ing the water into contact with the cylinder
‘25 of the engine, and thence through a radiator,
" returning the cooled water to the engine,
“and thus completing the cycle. In those
. forms in common use the movement of the
| witer from the heatéd evlinder to the ra-
diator begins at the first stroke of the en-
“gine, and the conséiuence is that the cold
.. water flowing in around the cylinder keeps
" “the temperature of the engine down helow
_that at which it works most efficiently.
)" After the engine has run for awhile it will
gradually heat up and thus it is that an
‘engine, for instance in an automobile. will
work better after being run for some time
~than it will at first. v ‘
:"" An object of my invention is to provide a

. ehgine may be retained until it has reached
. .such a degree as to insure its most efficient
° - working, after which a circulation of water
, or of other cooling medium is automatically
Vistarted thrdugh the radiator; thereby tend-
‘ing o keep the engine from overheating.

A further object of my invention is to
provide a svstem of ‘the tvpe described 1n
which the water mav be circulated either
o thregh the radiator or through a by-pass,
-+ the effect of the circulution through the by-
" pass being to conserve the heat so 2s to en-
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able the engine to quickly attain the tem-
perature of its maximum efficiency.

A further object of my invention is to
provide thermostatic means for operating
valves to control the fléw of water either
through the radiator or through the by-pass.
~ Other objects ard advantages will appear
W the following specification, and the novel
features of the invention will be particu-
larly pointed out in the appended claims.

My invention is illustrated in the accom-
panying drawings forming part of this ap-
plication in which— ‘

Figure 1 is a side view showing an engine,
a radiaicr, and thermostatic means for con-
trolling the flow of the ceoling fluid, and
Tig. 2 is a plan view of the float4ank.

Referring now partienlarly to Fig 1, 1
have shown therein. diagrammatitally, an
internal combusticn engine 1 of any suitable
type, provided with a main shaft 2 having
a fly wheel 3 at one end and provided at
the other end with a sprocket wheel 4, which
is conuected by a sprocket chain 5 with a
sprocket 6 on a stub-shaft 7. The latter is
directly connected with a pump 8. At 9,1
have shown a water jacket which is connect-
ed by a pipe 10 with the pump 8. An ex-
tension 9 of the water jacket conununicates
by a pipe 11 with a float chamber 12, having
a cock 13 ai its top. Within the float cham-
ber is an air filled float 14 having a stem 15
slidingly “disposed in guides 16. Secured
to the stem is a weight 17, onone side, and
an. arm 18 bearing a slide valve or gate 19
arranged to open or close the ends of a pair
of pipes 20 and 21. The pipe 20 leads to
the top of the radiator 22 and the pipe 21
connects with a pipe 23 leading from the
bottom of the radiator directly to the
pump 8.

At 24 is 2 condenser having a cock 25 at
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its top. One end of this condenser com-

municates with the interior of the float
chamber 12 at 26, while the other end con-

.nects with the pipe 11 at 27.

From the foregoing description of the va-
rious parts of the device the operation there-
of may be readily understood.

The radiator is filled with the cooling
liquid, preferably water and the cocks 13
and 95 are opened until ali the air is ex-
pelled frow the flost chamber 12 and con-
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denser 24 and the chamber and condenser
are completely filled with the liquid. Care
is taken to supply enough liquid to com-
pletely fill the radiator and the water jacket.
This is accomplished through the cap 22
As the radiator is filled the float 44 rises
and the valve 19 is brought into position so
as to cut off the flow through the pipe 20.
When the engine is started the pump 8 will
begin to work,and will cause a circulation of
the water through the pipe 10, through the
water jacket 9, and its extension 92, the
float chamber 12, and by means of the by-
pass and pipe 23 back to the-pump 8. It
will thus be seen that this initial flow does
not pass through the radiator. The conse-
quence is, that, as the engine continues to
run, the water becomes heated to its boiling
point.

On reaching its bolling point the vapor
will begin to enter the float chamber, and
as it does so it collects at the top and grad-
ually forces the float 14 downwardly, there-
by tending to uncover the pipe 20 and to
close the pipe 21. The uncovering of the
pipe 20 permits part of the fluid to flow
around through the radiator. If the gener-
ating of steam is fast, in other words if the

heat of the engine is increasing, the float

will be pushed down farther, and more of
the liquid will be forced around through the

radiator.. A point will be reached where the.

radiation will approximately balance phe

generation of steam. and at this point the
float will remain stationary: If the load on:

the engine increases and the temperature
rises, the float will be pushed farther down
while on the contrary if the amount of cool
water supplied to the water jacket is in ex-
cess of the amount required, then the tem-
perature will fall and the steam in the top
of the water jacket 12 will condense, thereby
permitting the float to rise. A part of the
fluid will now be turned around through the
by-pass 21 and shut off from the radiator 20.

It will thus be seen that the device is au-
tomatic, and is controlled by the vapor of
the cocling medium. .

In case the production of the vapor should

be too fast the condenser 24 comes into play..

This condenser is designed to be filled with
the cooling flaid when the radiator is being
filled, the cock 25 being opened for that pur-
pose and closed after the condenser is filled.
As long as the liquid in the float chamber

keeps above the opening 26 the condenser is’
idle, but when steam begins to enter at the | .
opening 26, the cool liquid in the condenser.

is forced from the condenser through the
opening 27 into the pipe 11 whére it meets
the incoming steam and tends to condense it.

It will be seen that I have provided a
cooling system by means of which the initial
heat of the engine is saved in order to en-

able it -to at once attain its maximum effi-.
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ciency. This heat is otherwise lost and ‘more:
fuel 1s needed in a device which does mot
automatically regulate the flow of the' cool-
ing fluid as set forth in the foregoing speci-
fication. S

The use of my improved system results in
a gain of power, since the cylinders are
working at an even and more effective tem-
perature. It alto prevents the excessive ra-
diation that takes place in cold water where
a non-thermostatic system is used. '

I am aware that other forms of the device .

based upon the same general plan of opera-
tion might be provided, but I consider as
my own all such modifications as fairly fall
within the spirit and the scope of the in-
vention.

I claim: -

1. In a radiating system for internal eom-
bustion engines, the combination of an en-
gine having a jacket, a radiator, pipes con-
necting the radiator and the jacket, a by-
pass between said pipes, a cooling liquid for
circulation through said jacket—and said
radiator, a valve for proportioning the flow
of cooling liquid through said by-pass and
said radiator, and means operated by the
vapor pressure of the coolingliquid-for con-
trolling the movement of the valve. -

2. In a radiating system for internal com-

bustion engines, the combination of an en--

gine having a jacket, a radiator, pipes con-
necting the radiastor and the jacket, a by-
pass between said pipes, a cooling liquid for
circulation through said jacket .and: said
radiator, a pressure chamber for.receiving
the vapors of the cooling liquid, a closure
for said by-pass and one of the pipes leading
to the radiator, and means operated by the
vapor pressure of the cooling liquid for con-
trolling the movement of said closures.

3. In a radiating system for internal com-
bustion engines, the combination of an en-
gine having a jacket, a radiator, pipes con-
necting the radiator and the jacket, a by-
pass between said pipes, a cooling liquid for
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circulation through said jacket and said .

radiator, a pressuré chamber for receiving
the vapors of the cooling liquid, a closure,
for said by-pass and for one of the pipes
leading to.the radiator, both of said clo-
sures being on a common movable operating
rod, the movement of ‘said rod. serving to

115

open one of said closures .and ‘to close the. . .

other, and means .operated by the vapor
pressure of the cooling liguid for control-
ling the movement of the rod. . - :

4, In a radiating.gvstem for internal com-
bustion engines, the combination of an en-

.gine having a jacket, a radiator, pipes con-
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necting the radiator and ‘the jacket, a by- -

pass between said pipes, a cooling liquid for
circulation through said jacket and said
radiator, and means operated by the vapor
pressure of the cooling léquid for propor-
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tioning the flow of cooling liquid. through
said hy-pass and said radiator. ’

5. Tn a radiating system for internal com-
bustion engines, a radiator adapted to re-
ceive a cooling liquid, a jacket inclosing the
cylinder of the engine, connections estab-
lishing communication between the top of
the jacket and the top of the radiator, con-
neetions establishing communication be-
tween the bottom of the radiator and the
jacket, a by-pass between the connections at
the top and bottom of the radiator, a pump
for causing a cireulation of the cooling me-
Jdium through the jacket, the radiator and
the by-pass and thermostatic means depend-
ent on the vapor pressure of the cooling
medinm for antomatically controlling the
flow of the cooling medium through the ra-
dintor and the by-pass.

6. Tn o radiating system for internal com-

_bustion engines, a radiator adapted to re-

ceive a cooling liquid, a jacket inclosing the
cyltder of the engine, connections estab-
lishing communication hetween the top of
thejacket and the top of the radintor, con-
nochons  establishing communication be-
{ween the bottom of the radiator and the
jacket, n by-pass hetween the connections at
the top and bottom of the radiator, a pump
for causing a circulation of the cooling me-
dium through the jacket, the radiator and
the by-pass, thermostatic meaus dependent
on the vapor pressure of the cooling medium
for automatically controlling the flow of
the cooling medium through the radiator
and the by-pass, said means comprising a
float chamber forming part of the connec-
tion b *ween the top of the water jacket and
the vadiator and arranged to be fitled with

the gooling medium, a float disposed therein,
and means controlled by the float for open-
ing and closing the connection to the top of
the radiator and the by-pass.

7. In a radiating system for internal comn-
bustion engines, the combination of an en-
gine having a jacket, a radiator, a cooling
liquid for circulation throngh said jacket
and said radiator, a pipe connecting the
bottom of the radiator with said jacket, a
vapor pressure chamber connected with the
top of said jacket, and means controlled by
the vapor pressure of said fluid cooling me-
dium for establishing communieation  be-
tween said vapor pressure chamber and the
upper portion of the radiator.

8. In a radiating system for internal com-
bustion engines, the combination. of an en-
gine having a jacket, a radiator, a cooling
Tiquid for circulation through said jacket
and said radiator, a pipe connecting the
bottom of the radiator with said jacket, a
vapor pressure chamber connected with the
top of said jacket. means coutrolled by the
vapor f1’>r<,‘ssure of said fluid cooling me-
dium for cstablishing communication be-
tween said vapor pressure chanber and the
wpper portion of the radiator, and a con-
denser normally filled with the cooling fluid
and having one end in communication with
said pressure chamber, the other end cf £he
condenser being connected with the pipe
which establishes communication between
the pressure chamber and the jacket of the

engine.
EUGENE A. SAYRE.
Witnesses:
Josepa M. MaxNLEY,
R. H. KrAMER.
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