5. V. GIESLER. .
COOLING SYSTEM FOR INTERNAL COMBUSTION ENGINES.

APPLICATION FILED APR. 23, 1317,

1918,

o
]

Patented Dec. 1

1,286,993.

N IR U FR—

PR T
TEITEETEES

E D

=

s e m "3\""“——"'—""‘_

Ik

72220 T
@ Tz

H i~
e ey e e

SN

RS

A

3

v

ey Ao

%

:.%é
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Application filed April 23, 1917. Serial No. 163,959,

To all whom it may concern.: -

Be it known that I, Jean V. GIESLER, a
citizen of the United States of America,
and a resident of IKnoxville, Tennessee, have
invented a new and useful Improvement in
Cooling Systems for Internal-Combustion
Engines, which invention is fully set forth

" in the following specification.
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This invention relates to cooling systems
for internal combustion engines and, while
capable of use in connection with a wide
variety of engines of this type, has particu-
lar utility when applied to the engines of
automobiles, . ’

It is an object of this invention to provide

a cooling system for internal combustion .

engines which enables the engine to be
brought quickly to that temperature at
which it operates most efficiently, which
maintains the engine at such temperature
even under widely varying and adverse tem-
perature. conditions exterior thereto, and
which retains the engine at such tempera-
ture for a considerable time after the engine

is stopped to avoid the necessity of bringing-

it back to its proper temperature after each
short period that the engine is not in oper-
ation, which periods frequently occur in the
running of an automobile. '

It has heretofore been proposed. to pro-
vide an internal combustion engine with a
jacket, a radiator in connection with said
jacket, and thermosensitive means for regu-
lating the circulation of cooling medium
through said jacket and radiator, both’ with
and without the provision of a by - pass
around the radiator. While possessing
many advantages, such systems have also
serious inherent defects, among the more
notable of which may be mentioned the like-
lihood of freezing of the stationary body
of water in the radiator under extreme tem-
perature conditions; the adverse cooling ef-
fects produced by the circulation -of air
around the engine parts under conditions
of low external temperature; the loss of ef-

- ficiency, under such conditions, arising from

the supply of air at too low a temperature

to the carbureter and from ‘condensation in
the intake manifold; and the rapid cooling
of the system and engine when the latter is
stopped even for a short period.

_ It has also been proposed to provide an
internal combustion engine with a jacket,
a radiator connected therewith and a cur-
tain, damper or shutters for regulating the
flow of air through the radiator, such cur-
tain, damper or shutters in some instances
being ‘controlled by thermosensitive means
so as to vary the admission of air to the

radiator in accordance with the temperature -

variations of the cooling system. While
possessing certain advantages, these systems
also have certain serious inherent defects,
among the more notable of which may be
mentioned the slowness with which the en-
gine is brought to its proper temperature be-
cause of the large body of cooling medium
that must first be raised to such temperature,
and the difficulty of bringing the engine and
system to such temperature because of the
air leakage that -inevitably occurs around
devices of the type referred to.

It is an object of this invention to com-
bine, in a cooling system for internal com-
bustion engines, the two types of tempera-
ture - regulating means above referred to
under such conditions and by the use of such
instrumentalities as will secure the advan-
tages arising from the use of either, while
avoiding the defects inherent in both, and
furthermore obtaining benefits heretofore
unobtainable by the use of the known sys-
tems. . . :
" Other objects of this invention relate to
the provision of a cooling system for inter-
nal combustion engines which is simple in
construction, efficient in operation, and in-
expensive to manufacture and install.

Stated broadly, the invention consists of a
cooling system for internal combustion en-
gines comprising a jacket for the engine
cylinder or cylinders, a radiator, connections

- between said radiator and jacket, and, hy

preference, a by-pass around said radiator,
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together with mechanism for regulating the
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flow of air through the radiator, valve mech-

anism for regulating the flow of cooling
medium through the system, and means for

controlling said mechanisms, preferably in -

the form of thermosensitive means, desirably
subjected to the temperature of the cooling
medium flowing through the system, and, by
preference, so constructed. and controlled
that the. first-named mechanism ‘is not
operated to admit the flow of air through
the radiator until after the valve mechanism
has assumed a predetermined position per-
mitting the flow of the cooling medium
through the radiator. Said thermosensitive
means may be, and in practice preferably

* are, so constructed that, upon the occurrence
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of a leak therein rendeéring the regulating .

mechanisms unresponsive to - temperature
variations, said mechanisms assume a posi-

‘tion of safety admitting the maximum cir-

culation of cooling medium-and the maxi-
mum flow of air through said radiator.

The invention is capable of receiving a
variety of mechanical expressions, one of
which is shown on the accompanying draw-
ing, but it is to be expressly understood that
such drawing is for purposes of illustration

" only and is net to be construed as a defini-
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tion -of the limits of the invention, reference .

being had to the appended claims for that
purpose. ° o

Said drawing illustrates in elévation,
somewhat diagrammatically, a cooling sys-
tem for an -internal combustion engine em-
bodying the present invention, certain parts
being shown in séction. . o

Referring in detail to said drawing, 1
represents the cylinder or cylinders of an
internal combustion engine, the same being
provided with a jacket through which it is

* designed that a cooling medium shall be cir-

culated as is well known in the art. 2 desig-

 pates a radiator of any suitable construc-
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tion, 3 the upper water line connecting the
engine jacket with the radiator, 4 the lower
water line connecting the radiator with the
engine jacket, and 5 any suitable pump for
maintaining a circulation through the sys-
tem thus provided. Obviously,if desired, the
thermo-siphon system of maintaining a -cir-
culation through the engine jacket and radi-
‘ator could be employed 1 place of the forced
system of circulation. In the preferred ar-
rangement, a by-pass 6 is provided around the
radiator, the same beihg shown as connected

.at its opposite ends with the upper and

lower water lines -intermediate the engine
jacket and the radiator, and conveniently

taking 'the form of a tube of flexible mate-

rial, such as rubber, connected at its oppo-

* ‘site ends to pipe connections 7 and 8 suitably

-

connected” into the upper and lower water
lines. ' S

. In accordance with the present invention,

1,286,908

the radiator is provided in any suitable way
with a damper mechanism for regulating
the flow of the air through the radiator,

such mechanism being illustrated as consist- -

ing of a seties of shutters 9 pivoted to a
suitable frame or housing at ‘10 and con-
nected at joints 11 to an operating bar or

‘link 12. .

Also in accordance with the present in-
vention, means are provided for regulating

the flow of the cooling medium through the

system, such means taking the form of a
valve mechanism 13 shown as consisting of
a pair of seating valves 14 coacting with
ports 15 provided in walls positioned inte-
riorly of a housing 16, to which is-connected,
either integrally or separately, said pipe

connection 7 and pipe connections 17 and 18

communicating respectively, in the form
shown, with the portions of the uppér water
line leading to the radiator and from the
engine jacket. - The valve mechanism, how-
ever, could obviously be interposed in the
lower water-line if desired. Said valve
mechanism also regulates the flow of the
cooling medium through the by-pass, pro-

portionately closing the by-pass as the main.

water line from the water jacket to the ra-
diator is opened, and to this end pipe con-
nection 7 is shown as extended interiorly of
the housing 16 to provide a port 15" with
which the outer valve 14 cooperates and
which it closes when the ports 15 have been
opened wide. Obviously any other suitable
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form of valve mechanism may be employed -

if desired. . s .

- Means are provided for controlling the
aforesaid damper mechanism ‘and valve
mechanism, such preferably taking the form
of thermosensitive means. While separate

thermostats operatively connected to said

damper mechanism and said valve mecha-
nism, respectively, may be employed if de-
sired, the preferred embodiment of ‘the in-
vention comprises communicating thermo-
static vessels respectively connected to said
mechanisms and one only of said vessels be-
ing subjected to the temperature-controlling
medium, preferably the cooling medium
flowing through the cooling system. In the
form shown, an expansible and collapsible
corrugated resilient vessel 19 is positioned
within said housing 16 in the path of the
cooling medium flowing from the engine

jacket, one wall of said vessel being main-"
-tained stationary while the -opposite and

movable wall of said vessel is connected to
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said valves 14 by a stem 20.- A second ex- .

pansible and collapsible corrugated- resili~

ent vessel 21 is in communieation with the =

aforesaid vessel 19 through a pipe 22 and.

has one end wall maintained stationary by
a-suitable framework 22’ while its opposite
and movable end wall is connected by a stem

125



10

1,286,093

23 to a lever 24 pivoted at 25 and opera-
tively connected at 26 to the shutter-oper-
ating bar 12,

Means are provided to prevent the opera-
tion of the shutters until said valve mech-
anism has operated to close the by-pass and
open the water line between the ‘engine
Jacket and the radiator. While a wide va-
riety of means may be employed to accom-
plish this end, the illustrated construction
comprises a spring 27 secured at 28 to a
relatively stationary part of ‘the system as,

- for example, the framework supporting the
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- ment with and closes port 15’

shutters, and connected at its opposite end
to lever 24 to oppose movement of said lever
in a direction opening the shutters.
Preferably, the thermosensitive means is
so constructed that, upon the occurence of a
leak, the damper mechanism and valve
mechanism will assume positions of safety,
¢. e., positions wherein the maximum flow of
air 1s admitted to the radiator and the maxi-
mum circulation of cooling medium is main-
tained through the radiator to the exclusion
of the by-pass. To this end, vessels 19 and
21 are made collapsible against an elastic
force, preferably inherent in the walls of
said vessel by constructing the same of re-
silient material, and said vessels are charged
with a thermosensitive fluid at a pressure
below that to which the same are exteriorly
subjected, the connections of said vessels to
said damper mechanism and valve mech-

anism, respectively, being such that, upon -

expansion of said vessels, said damper mech-
anism 1s opened wide and said valve mech-

anism is operated to close the by-pass and-

open the water line. Where a spring is
used, as shown at 27, the elastic force against
which vessel 21 is collapsed must be sufficient
to overcome said spring as well as to operate
the shutter mechanism upon equalization of
the interior and exterior pressures acting on
said vessel.

Upon starting the engine, the cooling medi-
um in the system is cold, vessels 19 and 21 are
collapsed, valves 14 close ports 15, and shut-
ters 9 close the air passage through the radi-
ator. The circulation of cooling medium as
maintained by the pump 5 is now from en-
gine jacket 1 through valve housing 16, by-
pass 6 and back to the engine jacket. Ow-
Ing to the relatively small body of water now
in circulation, the engine quickly reaches the
temperature at which it operates most effi-
ciently. A further increase in temperature
of the cooling medium produces an expan-
sion of vessel 19 with a corresponding open-
ing of ports 15 and a proportionate closing
of port 15’. Further increases in tempera-
ture produce further opening of the ports 15
until the outer valve 14 comes into engage-
The circu-
lation of cooling medium as maintained by

a

the pump 5 is now through the upper water
line 3, radiator 2, lower water line 4 and
back to the engine jacket. During all of
this time, spring 27 has opposed any tend-
ency to expansion of vessel 21 and has main-
tained the shutters closed. Upon a further

increase in temperature of the cooling me--

dium after outer valve 14 has engaged port
157, the increase in pressure of the thermo-
sensitive fluid within vessels 19 and 21 and
connecting pipe 22 is exerted solely to cause
an expansion of vessel 21, since vessel 19
can expand no further owing to the positive
stop provided by port 15’ when in engage-
ment with the outer valve 14. Expansion of
vessel 21 produces an operation of lever 24
.against the tension of spring 27 to gradually
open shutters 9 until such quantity of air is
permitted to flow through the radiator as
will maintain the cooling medium in the Sys-
tem at its proper temperature. Upon a
drop in temperature of the cooling medium,
the first effect of the decrease in pressiire
exerted by the thermosensitive fluid is to per-
mit spring 27 to close shutters 9 with a cor-
responding collapsing of the vessel 21.
When vessel 21 is again fully collapsed, a
further decrease in temperature, with a cor-
responding decrease in the pressure exerted
by the thermosensitive fluid, permits a col-
lapsing of vessel 19 with a corresponding
closing of ports 15 and proportionate open-
ing of port 15’.

Should a leak occur in either of vessels 19
or 21, or in pipe 22, the equalization of the
internal-and external pressures acting upon
said vessels will permit the unbalanced elas-
tic forces against which said vessels are nor-
mally collapsed to expand said vessels, mov-

ing valves 14 to open ports 15 and close port.

15" and moving the shutters 9 against the
tension of spring 27 to admit the maximum
flow of air through the radiator.

- From the above, it will be seen that, upon
starting the engine, only a small body of
cooling medium needs to be heated before
the engine is brought to its proper tempera-
‘ture. Therefore, the engine will heat up
quickly. Thereafter the proportion of cool-
ing medium flowing through the radiator is
automatically varied, and eventually the ad-
mission of air to the radiator is automati-
cally varied, to maintain said cooling ‘me-
dium at said proper temperature. Upon
stopping of the engine, the first effect of a
decrease in temperature of the cooling me-
dium is to close the shutters. 9, preventing
the admission of air, retarding the. cooling
of the parts, and maintaining them for 2
long period of time at such proper tempera-
ture. Furthermore, when the engine is run-
ning under adverse temperature conditions,
the stationary body of water in the radiator
is not likely to freeze as in systems here-
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tofore proposed wherein a thermostatically

‘controlled by-pass is provided about the ra-

diator; there is no circulation of air about
the engine parts to cool them below their
proper temperature or to produce condensa-
tion of the explosive mixture in the intake
manifold; the air drawn into the carbureter
is taken from the body of heated air sur-
rounding the engine and the efficiency of
the engine is maintained ; and, owing to the

- provision of the by - pass and its thermo-

- 16

20

static control, such leakage as occurs about
the shutters 9 is insufficient to produce an
improper dfop in temperature of the cool-
ing medium, It will therefore be perceived
that a cooling system has been provided
wherein the cooling medium is brought to its
proper temperature within a minimum time,
wherein the cooling medium is maintained
at such temperature under the most adverse
temperature conditions, and wherein, upon

stopping of the engine, the parts-are main-

“tained at their proper temperature for a

25

long period of time, so that, after a short
stop, the engine may be started without loss
of efficiency, a consideration of great im-

. portance in the operation of automobilz .

30

gines.

While the  particular embodiment illus-
trated on -the drawing has been described
with considerable detail, it is to be expressly

" understood that the invention is not to be
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restricted to the form there shown, for it is
capable of receiving a variety of mechani-
cal expressions, some of which will readily
suggest themselves to those skilled in the

“art, while certain features thereof are ca-

able of use without other features thereof.
eference is therefore to be had to the ap-
pended claims for a definition of the limits

“of the invention.

What is claimed is:— o

1. A cooling system for intérnal combus-
tion engines comprising an engine jacket, a
radiator connected therewith, a by - pass

‘around said radiator, mechanism for regu-

lating the flow of air through said radia-
tor, and valve mechanism for regulating the
flow of the cooling medium through said
radiator and by-pass. . -

2. A cooling system for internal combus-
tion engines comprising an engine jacket, a
radiator connected therewith, a . by - pass
around said radiator, mechanism for regu-
lating the flow of air through said radia-
tor, valve mechanism for regulating the flow
of the cooling. medium. through said radia-
tor and by-pass, and thermosensitive means
for controlling said mechanisms.

3. A cooling system for internal combus-
tion engines comprising an engine jacket, a

radiator connected - therewith, a by - pass

around said radiator, mechanism for regu-
lating the flow of air through said radia-

1,386,003

tor, valve mechanism for regulating the flow
of the cooling medium through said radiator
and by-pass, and means controlled by the
temperature of the cooling medium for op-
erating said mechanisms.

4. A cooling system for internal combus-
tion engines comprising an engine jacket, a

radiator connected therewith, a by - pass

around said radiator, mechanism for regu-
lating: the flow of air through said radiator,
valve mechanism for regulating the flow of
the cooling medium through said radiator

" and by-pass, and thermosensitive means for

operating said mechanisms in succession.

5. A cooling system for internal combus-
tion engines comprising an engine jacket. a
radiator connected therewith, a by - pass
around said radiator, mechanism for regu-
lating the flow of air through said radiator,
valve mechanism for regulating the flow of
the cooling miedium through said radiator
and by-pass, and means controlled by the
temperature of the cooling medium for 1p-
erating said mechanisms in succession.

6. A cooling system for internal combus-
tion engines comprising an engine jacket,
a radiator connected therewith, a by-pass
around said radiator, a damper for regulat-
ing the flow of air through said radiator, a
valve mechanism for regulating the flow of
the cooling medium through said radiator
and by-pass, thermosensitive means for op-
erating said valve mechanism and damper,
and means to prevent opening of said dam-
per before sald valve mechanism has as-
sumed a predetermined position. :

7. A cooling system for internal combus-
tion engines comprising an engine jacket, a
radiator connected therewith, a by - pass
around said radiator, a damper for regu-
lating the flow of air through said radiator,
a valve mechanism for regulating the flow
of the cooling medium through said radiator
and by-pass, means. controlled by the tem-
perature of the cooling medium for operat-
ing said valve mechanism and damper, and
means to prevent opening of said damper
before said valve mechanism has assumed a
predetermined position. .

8. A cooling system for internal combus-
tion engines comprising an engine jacket,
a radiator, connections between said jacket
and radiator, a by-pass around said radi-
ator, a damper for regulating the flow of
air' through said radiator, a valve mecha-

-nism for regulating the flow of the cooling

medium through said radiator and by-pass,
and thermosensitive means operatively con-
nected to said damper and valve mechanism

“to first close said by-pass and open a pas-
-sage communicating with said radiator and

to thereafter open said damper. )
9. A cooling system for internal combus-

tion engines comprising an e'ngine_ jacket, a
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radiator, connections between said jacket
and radiator, a by-pass around said radia-
tor, a damper for regulating the flow of air

-through said radiator, a valve mechanism

for regulating the flow of the cooling me-
dium through said radiator and by-pass,
and thermosensitive means subjected to the
cooling medium flowing through said sys-
tem and operatively connected to said dam-
per and valve mechanism to first close said
by-pass and open a passage communicating
with said radiator and ‘to thereafter open
said damper. .

10. A cooling system for internal combus-
tion engines comprising an engine jacket, a
radiator, connections between said radiator
and jacket, mechanism for regulating the
flow of air through. said radiator, valve
mechanism- for regulating the flow of the
cooling medium_through said radiator, and
means controlled by the temperature of the
cooling medium for operating said mecha-
nisms In sticcession.

11. A cooling system for internal combus-
tion engines comprising an engine jacket, a
radiator, connections between said radiator
and jacket, mechanism for regulating the
flow .of air through said radiator, valve

" mechanism for regulating the flow of the

30
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cooling medium through said radiator, and
thermosensitive means for operating said
mechanisms in succession. ‘

12. A cooling system for internal combus-
tion engines comprising an engine jacket, a
radiator, connections between said radiator
and jacket, a damper for regulating the
flow of air through said radiator, valve
mechanism for regulating the flow of the
cooling medium through said radiator, and
thermosensitive means operatively connect-
ed to-said damper and valve mechanism to
first open a radiator connection and to there-
after open said damper.

13. A cooling system for internal combus-
tion engines comprising an engine jacket, a
radiator, connections between said radiator
and jacket, a damper for regulating the flow
of air through said radiator, valve mecha-
nism for regulating the flow of the cooling

medium through said radiator, and thermo-

sensitive means subjected to the cooling me-
dium flowing through said system and oper-
atively connected to said damper and valve
mechanism to first open ‘a radiator connec-

tion and to thereafter open said damper.

14. A cooling system for internal combus-

“tion engines comprising an engine jacket, a

radiator, connections between said radiator
and jacket, a damper for regulating the flow
of air through said radiator, valve mecha-
nism for regulating the flow of the cooling
medium through said radiator, thermosensi-
tive means operatively connected to said
damper and valve mechanism, and means to

S

prevent the opening of said damper before
sald valve mechanism has operated to per-
mit the flow of the cooling medium through
said radiator.

15. A cooling system for internal com-
bustion engines comprising an engine jacket,
a radiator, connections between said radiator
and jacket, a damper for regulating the flow

of air through said radiator, valve mecha- ‘

nism for regulating the flow of the cooling
medium through said radiator, thermosensi-
tive means subjected to the cooling medium
flowing through said system and operatively
connected to said damper and valve mech-
anism, and means to prevent the opening of
said damper before said valve mechanism
has operated to permit the flow of the cool-
ing medium through said radiator.

16. A cooling system for internal combus-
tion engines comprising an engine jacket, a
radiator, connections between said radiator
and jacket, a damper for regulating the
flow of air through said radiator, a valve
mechanism for regulating the flow of the
cooling medium through said radiator, and
expansible and collapsible vessels charged
with thermosensitive fluid and, respectively
connected to said damper and. said valve

-mechanisn.

17. A cooling system for internal combus-
tion engines comprising an engine jacket, a
radiator, connections between said radiator
and jacket, a damper for regulating the flow
of air through said radiator, a valve mecha-
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nism for regulating the flow of the cooling

medium through said radiator, and commu-
nicating expansible and collapsible vessels
charged with thermosensitive fluid and re-
spectively connected to said damper and said
valve mechanism.

18. A cooling system for internal combus-
tion engines comprising-an engine jacket, a
adiator, connections between said radiator
and jacket, a damper for regulating the flow
of air through said radiator, a valve mecha-
nism for regulating the flow of the cooling

medium through said radiator, expansible.

and collapsible vessels charged with a ther-
mosensitive fluid and respectively connected

to said damper and said valve mechanism,

and means to prevent the expansion of the
vessel connected to said damper before said
valve mechanism has assumed a predeter-
mined position. :
19. A cooling system for internal combus-
tion engines comprising an engine jacket, a
radiator, connections between said radiator
and. jacket, a damper for regulating the
flow of air through said radiator, a valve
mechanism for regulating the flow of the
cooling medium through said radiator, com-

municating expansible and collapsible ves-

sels charged with a thermosensitive fluid and
respectively connected to said damper and
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‘said valve mechanism, and: means limiting

the expansion. of said vessel connected to
said’ valve mechanism whereby further in-
¢crease of pressure of said thermosensitive
fluid effects expansion only of the vessel con-
nected to said damper. S

20. A cooling system for internal com-
bustion engines comprising an engine jacket,
a radiator, connections between said radiator
and jacket, a damper for regulating the flow

.of air through said radjator, a valve mecha-

nism for regulating the flow ‘of the cooling

medium through said radiator, communicat-

ing expansibleand collapsible vessels charged
with a~thermosensitive fluid and respectively
connected to said damper and said valve
mechanism, means preventing expansion of
the vessel connected to said damper before
said valve mechanism has assumed a prede-
termined position, and means preventing ex-
pansion of the vessel conneeted to said valve
mechanism after the latter has assumed said

, predetermined position whereby further in-

25

crease of -pressure of said .the;‘mosensitive
fluid effects expansion only of said first-men-

- tioned vessel. '

21. A cooling system for internal combus-

" tion engines comprising an engine jacket, a

80

radiator, connections between said radiator
and jacket, a damper for regulating the flow

~of air through said radiator, a valve mecha-
nism for regulating the flow of the cooling-

. medium through said radiator, and expan-

85

40

 said vessels.

456

sible and collapsible vessels collapsible
against an elastic force, charged with ther-
mosensitive fluid at a pressare below that of

the surrounding’ medium, and so. connected-

to said damper. and- said valve mechanism

' respectively as to move:the same to positions

of safety _upon_.the,ojccurrence ‘of a leak in

22. A cooﬁng‘Sys_teit;_for intérnal combus-

tion engines comprising an engine jacket, a
radiator, connections between said radiator -

and jacket, a damper for regulating the flow

of air through said radiator, a vilve mecha--
" pism for regulating the flow of the cooling

* medium through said radiator, and com-

50

- 5B

60

- lating the flow. of air through said radiator,.

municating expansible and collapsible ves-
sels collapsible against an elastic. force,

“charged with thermosensitive fluid at a pres-

sure below that of the surrounding medium,
and so connected. to said damper and said
-valve mechanism respectively as to move the
same to positions of safety upon the occur-

‘rence .of a leak in either of said vessels.

93. A cooling system for internal com-

‘bustion engines comprising an engine jacket,

a radiator connected therewith, a by-pass
around said radiator, a damper for regu-

a valve mechanism for regulating the flow

‘of the cooling medium through said radia-
tor and by-pass, and expansible and collapsi-

1,286,003

ble vessels charged wi‘ththermosensitive fluid

“and respectively connected to said damper

and said valve mechanism. . ' :
24. A cooling system for internal combus-
tion engines comprising an engine jacket, a
radiator connected therewith, a by-pass
around said radiator, a damper for regu-
lating the flow of air through said radiator,

a valve mechanism for regulating the flow .
~of the cooling medium through-said radia-

tor and by-pass, and communicating ex-
pansible and collapsible vessels charged with

65
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thermosensitive fluid and respectively con- .

nected to said damper and said valve mech-
anism. . - L

925. A cooling system for internal combus-
tion engines comprising an engine jacket, a

80

radiator connected therewith, a by-pass .

around said radiator, a damper for regu-
lating the flow of air through said radiator,
a valve mechanism for regulating the flow
of the cooling medium through said radiator
and by-pass, expansible and collapsible ves-

8h

sels charged with thermosensitive fluid and -

respectively connected to said damper and
said valve mechanism, and means to prevent
the expansion of the vessel connected to said
damper before said valve mechanism has
assumed a predetermined position.

90

96. A cooling system for internal com- '

bustion engines comprising an engine jacket,
a radiator connected therewith, a by-pass
around said radiator, a damper for regulat-
ing the flow of air through said radiator,

95

a valve mechanism for regulating the flow

of the cooling medium through said radiator
and by-pass, and expansible and collapsible

_vessels collapsible against an elastic force,

charged with thermosensitive fluid at a

pressure below that of the surrounding me- -

dium, and so connected to said damper and

‘said valve mechanism respectively as. to-

move the same to positions of safety upon
the occurrence of a leak in said vessels.
97. A cooling system for internal combus-

tion engines comprising an engine jacket, a

radiator, connections between said Tadiator
and jacket, mechanism for regulating the
flow of air through said radiator, valve

100

108

110

mechanism for regulating the flow of the -

cooling medium through said radiator, and

thermosensitive means for controlling said
mechanisms, said thermosensitive means be-

1158

ing so constructed as to move said mecha- -

nisms to their positions of safety upon fail-
ure of the temperature control. ~

28. A cooling system for internal combus-
tion engines comprising an engine jacket, a
radiator, connections between said radiator
and jacket, a by-pass around said radiator,
mechanism for regulating the flow of air
through ‘said radiator, valve mechanism for
regulating the flow of the cooling medium
through said radiator and by-pass,.and ther-

120

126



1,286,003

mosensitive means for controlling said mech-
amsms, said thermosensitive means being so
constructed as to move said mechanisms to

their positions of safety upon failure of the

temperature control.

29. A cooling system for internal combus-
tion engines comprising an engine jacket, a
radiator, connections between said radiator

- and jacket, mechanism for regulating the

i¢

flow of air through said radiator, valve
mechanism for regulating the flow of the

.cooling medium through said radiator, and
“means subjected to the temperature of the

cooling medium: flowing through said system
for controlling said mechanisms, said ther-
mosensitive means being so constructed as to
move said mechanisms to their positions of
safety upon failure of the temperature con-
trol. :

In testimony whereof T have signed this

specification. ,
JEAN V. GIESLER.
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