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12 Claims.

This invention relates to internal combustion
engines and more particularly to automatic con-
trols for radiator shufters in an engine cooling
system.

Thermostats for actuating motor vehicle ra-
diator shutters are usually mounted in the ra-
diator head or in a position where they are re-
sponsive to the temperature of the cooling water
Jeaving the engine head. As such temperature
is the hottest in a cycle of the water circulation,
the shutters are not operated in response to an
average. temperature, and as a result they are
opened too soon which subjects the water in
the radiator to a cooling blast before the de-
sired average high temperature has been reached.
In cold weather, and more in particular during
the higher vehicle speeds, this form of control
of the shutters will cause a temperature fluctu-
ation which is undesirable for the best engine
running conditions.

" An object of the invention is to provide a
control for the shutters associated with an en-
gine radiator which is arranged to be responsive
to the most nearly constant water temperature
in the cooling system.

_Another object of the invention Is to provide
‘a thermostat control for the shutters associated
with an engine radiator which is responsive to
the cooling water temperature at the outlet of
the radiator. .
A further object of the invention is to provide
‘a controlling means for the mechanism operat-
ing radiator shutters in an engine cooling sys-
tem which is of a unitary nature and readily
detachable or assembled as such.

Still another object of the invention is to pro~
'vide a shutter control thermostat mechanism
for an engine radiator which is responsive to
the temperature of a selective mixture of water
flowing from the outlet of the radiator and to
the head of the radiator from the engine.

Still a further object of the invention is to
provide a thermostat mechanism for operating
engine radiator shutters which can be readily
adjusted to vary the effect of temperatures
thereon.

. These and other objects of the invention will
appear from. the following description taken in
connection. with the drawings, which form a
part of this specification, and in which:

Fig. 1 is a view, partially in elevation and par-
" tially in section, of a part of an internal com-

“bustion engine and a radiator for motor vehicles

m which the invention has been incorporated;

(CL 123—174)

Fig. 2 is a view in elevation of the thermostatic
control unit, taken on line 2—2 in Fig. 1;

Fig. 3 is an enlarged view of the radiator in-
let pipe and a portion of the thermostatic unit
shown in Fig. 1 but in a slightly modified form;

Fig. 4 is an enlarged sectional view of the ther-
mostatic unit, upper tank and inlet pipe shown
in Pig. 1;

Fig. 5 is a top plan view, partly in section, of
the mechanism utilized in operating the radiator
shutters;

Fig. 6 is a view, partly in section and partly
in elevation, of the thermostatic unit shown in
Fig. 4 in a different position of adjustment;

Fig. 7 is an exploded view of the cam and fol-
lower utilized in adjusting the tension of the
springs of the thermostatic control unit.

The present invention deals particularly with
means for controlling the rate of heat transfer
from the cooling system of an internal com-
bustion engine wherein a thermostatic element
is surrounded by the cooling fluid and is moved
in accordance with the temperature thereof to
control shutters or the like associated to regu-
late the passage of air through the radiator of
the cooling system.

Referring now to the drawings by characters
of reference, 10 represents generally a water-
cooled type of internal combustion engine hav-
ing a shaft Il at the front end thereof. This
shaft extends into a compartment IT and has:
fixed thereto a pump {2 within the compartment
and a fan 13 fixed to the end adjacent the rear
of the radiator i14. A pulley 15 is fixed to the
shaft and is driven by a belt 16 from a moving
part of the engine in the usual manner.

The radiator 14 is of the conventional type
and includes a shell 21, a core 22, an upper head-
er-23 and a lower header 31. The upper header
is provided with an inlet or filler neck 24, while
an outlet conduit 32 extends from the lower
header to the compartment {7 formed in the
front end of the engine casting. Water flows
through the engine casting in the usual manner
under pressure, being driven from the compart-
ment |1 through an outlet 18 and moves through
the engine outlet neck 35 and an inlet neck 317
associated with the upper radiator header and a
hose connection 36 which joins the engine outlet
neck 85 and the radiator inlet neck 37.

A thermostatic unit, indicated generally at 50,
is detachably secured to the rear end of the
upper radiator header and the depending neck
31 by means of bolts 18, and an axially movable
rod 52 extends from the thermostat unit through
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a sleeve 28 projecting forwardly of the radiator.
This rod 52 is pivotally connected with a bell
crank 53 which is pivoted to the housing 20 and
to the rod 54 which is fastened to a bracket 55
secured to a control bar 58 to which the shutters
51 are pivotally connected. Reciprocation of the
rod 52 by the thermostat unit will reciprocate
the bar 56 in a direction perpendicular thereto
through means of the bell crank lever 58 and the
rod 54 and will control the angular position of
the shutters 51 upon their pivots 25 so that the
volume of air which passes through the radiator
core is in this manner automatically controlled.

The thermostatic unit includes a pair of tele-
scoped spaced cup-shaped -members 57 and 58
which are joined together at their open ends in
any suitable manner to provide a cylindrical
chamber through which a part of the fuid in
the cooling system is shunted. A neck 26 is se~
cured to the lower portion.of the casing 57 and
brovides a: passage 81 which ‘connects the space
between. the miembers 57 and 58 with a passage
42 which extends transversely through the head-
er neck 37, and to this passage 42 thére is-con-
nected a conduit 41 leading from the compart-
ment (T in Whlch theé punip {2°is housed and in

which water ot a fluid is conducted through the

conduit 32 from the lower header of the radiator.
The pump: 12, as before explained, moves the
cooling fluid throtigh an outlet 18 to the engine
casting, and it also. moves some of the fluid in
the compartment {7 through an outlet which
leads to the conduit 41 wherefrom it goes through
the passages ‘42 and 64 into the space between the
casmgs 57 and 58 -of the, thermostamc unit and
stuch fluid moves back. into the radiator header
from-the chamber between the, members 57 and

88 through a passage 62 formed in a neck 27
. which is-secured, to the. member 57. 'The bolts 19

extend through the necks 26 and 27 and detach-
ably secure the thermostat unit. to the neck 37
and the rear end of the radiater header. ‘

Within the outer end of the inner shell 58 is
arranged a plate 43.into which the end of the rod
52 is screwed. A disk 44 is a,rranged transversely
at, the open-front:end:of the shell 58 and.- is sol-
dered-or otherw1se secured in leak-proof relation
thereto, A thermostatlc bellows 59 is sealed at
one end .to;the disk .44 and at the other end to
the plate 43 -and is expansible or contractible
axially- to reciprocate the plate 43 in:response to
the expansion or contraction ef a fluid contained
in:the space between the hellows and the shell 58,
and the disk 44 and. the plate-43, which is.in~
fluenced by the.temperature-of the cooling sys-
tem fluid which. is moved through. the space be-
tween. the:members-87 and 58. There is a pilot
member 45:.secured in leak-proof relation with
the casing: elements 57 and 58 which is adapted
to.entera recess 46 in the plate 43.

A sleeve member 47 .is-fixed to the rear end of
the header telescoping the rod 52 and projecting
axially into the bellows 59 through the disk 44,
and & cage 48 having inturned end flanges tele-
scopes- the sleeve 4T and is arranged in spaced
relation therewith.within the bellows.. A disk 49
is rotatably mounted. upon the sleeve 41 adjacent
the rear end of the header-and has a finger 63
fixed thereto for manual engagement. . The. disk
is formed- with “a rearwardly extending: sleeve

‘which termihates in an inturned flange 64 which

“is of an irregular or cam form. Cooperating with

w8

the’ ecam:face of the disk sleeve is another cam

‘member which consists -of 'a. sleeve portion 65

terminating at its forward end in an out-turned

2,089,288

flange 6 formed substantially c¢omplenientary
to the cam face €4. This sleeve 65 closely tele-
scopes the sleeve 47 and is provided with a tongue
67 which projects into an axially extending slot
68 formed in the slesve 41. The projection of the
tongue into the slot 68 of the stationary sleeve
member 47 will permit axial movement of the
cam member 85 but will prevent its rotation. A
spring retainer €8 is carried by the sleeve cam
member 65 and a pair of telescoping coil springs
16 and 71 bear at one end against the retainer
while the inner spring bears at its other end
against the plate 43 and the outer spring bears
against the inturned end of the cage 48. The re-
tainer is formed with a tongue 12 for separating
the two sets of springs.

The cam member 49 when adjusted into com-
plémentary position with the cam 66 will permit
the inner spring to move the plate 43 adjacent
the end wall of the casing element 58, but when
the cam member 49 is rotated 180° it  will move
the cam member 65 axially and therefore: place

_the spring Tt under greater ‘tension-than it is

when  the cam faces are complementary.- In
order to retain the cams in this adjustment, the
cam face 64 is provided with a’depression T4 and
the cam face 66 is formed with a boss 15 which

is arranged to seat within: the recess: 74 and’

I
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25

maintain the cam members in their-adjusted ..

position when turned 180° from  their c¢omple-
mentary relation. It is obvious that with the
cam members in the position shown: in Pig. 6 the
tension of the inner spring will be-greater than

when the camfaces are complementary, and con-"

sequently with the greater spring tension there
will have to be -a greater pressure against the
plate 43 in order to move the rod forwardly to
open the shutters than would be necessary when
the cam faces are complementary . and the ten-
sion of the inner spring is. less, such as shown in
Fig. 4. The oufer spring serves to limit the com-
bression of the bellows and it will' be seen that
the cage 48 can be moved forwardly with respect

30.

35

40

to the spring retainer but not rearwardly there-

from, and in this manner the plate 43 will be
stopped in- its forward movement through en-
gagement with the spring-pressed rear ‘end . of
the cage 48. Such a relation is shown in Fig, 6
wherein the bellows is compressed to its maxi-
mum and the rod 52 is moved to -a position plac-

Aing the.shutters in wide open position, whereas

in Fig. 4 the rod 52 is in posmon closing the
shutters.

It will be seen that W1th the arrangement for
shunting the cooling fluid from the lower header
of the radiator substantially directly t6 the ther-
mostat the temperature of the water in the Iower
header of the radiator will' control the thermo-
stat and, consequently, the position of the shut-
ters; however, if it is desired to raise the average
temperature of the cooling fluid which is shunted
around the thermostat so that it will be of a
higher temperature than the temperature of the
cooling fluid in the bottom radiator header; I pro-
vide an angular passage 11 which establishes
communication between the neck 37 and the pas-
sage #2. This passage-is'controlled by a valve 3Ta
which can be adjusted to.-close the passage or
to admit a variable volume of water leaving the
engine to enter the passage 42 and: mingle with
the cooling water which is flowing from the: con-
duit 4+.. The fluid passing upwardly through the
passage 42 will have an ejector action .on the
fluid. in the passage- 11 and, when the valve is
open, fluid will be drawn from the passage 37
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through the passage 11 into the passage 42.
Through means of this valve I can vary the tem~
petature conditions under which the shutters will
be actuated and this can likewise be done through
the cam member. It will be
seen that the valve is 2 temperature regulator
while the cam is 2 pressure regulator, however
they both effect the same result upon the shaft 52.

With the mechanism above deseribed, I am able
to utilize the temperature of the water in the
lower radiator headet without any substantial
infiuence from the heat of the engine to regulate
the thermostat for controlling the shutter posi-
tion, and as the temperature of the water at

15 this point of the circulating system is the most

constant I thereby eliminate unnecessary open-
ing and closing of the shutters which results
when the thermostat is responsive to the tem-
perature of the cooling fluid leaving the engine.

20 Tn addition, T provide simple mechanisms for

regulating the response of the thermostat to the
water temperature conditions and also provide
a thermostat unit which can be readily assembled
or disengaged from the radiator.

Although the invention has been described in
connection with a specific embodiment, the prin-
ciples involved are susceptible of numerous other
applications which will readily occur to persons
skilled in the art. The invention is therefore to

30 be limited only as indicated by the scope of the

appended claims.

What I claim is:

1. In a circulating fiuid cooling system for an
internal combustion engine, a radiator connect-

35 ed in circuit with the engine, shutters for the

radiator, control means for the shutters includ-
ing a thermostat, and means for moving cooling
fiuid from the system around the thermostat at
a temperature determined entirely by the mean

40 temperature of the fluid entering and leaving the

engine.

2. In a circulating Auid cooling system for an
internal combustion engine, a radiator connected
in circuit with the engine to provide a fluid eir-

45 culating system, shutters for the radiator, & uni-

tary thermostat structure, means for moving a
stream of cooling fluid flowing from the ouflet
of the engine and from the outlet of the radiator
around the thermostat under all engine operating
linkage connecting the thermostat
with the shutters and operable by the thermostat
to control the position of the shutters, and means
detachably securing the thermostat unit to the
rear end of the radiator.

3. TIn a circulating fluid cooling system for an
internal combustion engine, a radiator connected
in circuit with the engine, a fluid inlet compart-
ment associated with the engine, & thermostat
having a surrounding chamber in communica-

g0 tion with the engine inlet compartment and the

radiator, shutter operating mechanism associat-
ed to be actuated by the thermostat, an engine
driven pump for causing the circulation of fluid
through the engine, & conduit for conducting the

g5 fluid from the engine to the radiator, and a con-

duit through which a part of the cooling fluid
from the radiator passes to said chamber, the
latter conduit being located so as to be heated
by said fluid after its passage through the engine,
fluid cooling system for an
internal combustion engine, a radiator connected
in circuit with the engine, shutters for the radia-
tor, control means for the shutters including a
thermostat, a chamber surrounding the thermo-

75 stat and connected with the radiator and the fluid

_circuit with the radiator

3

inlet portion of the engine, means for nioving in-
coming fluid in the engine through the engine
and through the chamber to the radiator in sepa-
yate streams, and a valve means adjustable to
establish a - connection of the streams to admit
warmer fluid from the engine into the cooler
stream flowing to the chamber.

5. In combination with a cooling system for an
interx;a,l‘c,ombustion engine including a radiator,
5, thermostat for regulating the rate of heat
transfer of the system operative by heat trans-
fer from the cooling fiuid, a conduit leading Irom
the radiator outlet through the engine outlet to
the thermostat, and means comprising a valve for
compensating for seasonal changes in the am-
bient temperature adapted to admit selectively to
the thermostat only cooling fluid from the radia-
tor outlet or a mixture of fluid from said outlet
and fluid from the engine outlet.

6. Tn a circulating fluid cooling system for an
internal combustion engine, a radiator connected
in circuit with the engine cooling system, shutters
for the radiator, control means for the shutters
including a thermostat, means connecting the
space around the thermostat in circuit with the
radiator, means for varying the temperature of
the fluid flowing around the thermostat, and
means including a cam for adjusting the thermo-
stat to vary the temperature at which it will be
actuated by the fluid.

7. In a circulating fluid cooling system for an
internal combustion engine, a radiator connected
in circuit with the engine, shutters for the radia-
tor, control means for the shutters including &
thermostat, means connecting the thermostat in
whereby a portion of
the cooling fluid leaving the radiator will be
shunted from circulation through the engine
fiuid passages to the thermostat, and means con-
nected to the engine outlet and associated with

the connection between the thermostat and the -

radiator whereby fluid flowing from the engine
will warm the cooler fluid fliowing from the ra-
diator to the thermostat.

8. In a circulating fluid cooling system for an
internal combustion engine, 2 radiator connected
in circuit with the engine, shutters for the ra-
diator, control means for the shutters including a
thermostat, means for connecting the thermostat
in circuit svith and open to the radiator during
all engine operating conditions, means adjustable
to regulate the temperature of the fluid fowing
to the thermostat, and means for adjusting the
thermostat to establish the temperature at which
it will be actuated by the fluid temperature.

9. In a circulating fluid cooling system for an
internal combustion engine, a radiator connected
in circuit with the engine, shutters for the ra-
diator, control means for the shutters including
a thermostat, and means connecting the themo-
stat openly to the radiator outlet and to the en-
gine outlet during all engine operating condi-
tions whereby the thermostat will be actuated en-
tirely in response to the temperature of the com-
pined fluids.

10. In a cooling system for an internal com-
bustion engine, & radiator connected in circuit
with the engine, shutters for the radiator, control
means for the shutter including a thermostat,
open means for conducting the cooling fluid from
the radiator to the thermostat under all engine
operating conditions, means for conducting the
fluid from the engine o the radiator and means
for causing a portion of the heat in the fiuid
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from: the engine to be transmitted to the fluid
passing frem the radiator to the thermostat, - -

11. In a cooling system for an internal com-
bustion: engine, g radiator connected in circuit
with the engine, shutters for the radiator, eontrol
means for the shutter including 3 thermostat,
means for conducting the fluid from the engine
to. the radiator and g conduit for conducting
the fluid from the radiatorto the thermostat, said

1 conduit being located to be heated by the fluid

in the circuit flowihg from the engine to the

radiator, ’

12, In a cooling,_system for an internal com-
bustion; engine, g, radiator connected in circuit
with the engine, shutters for the radiator, control
means. for the shutters including 3 thermostat,
means for conducting fluid flowing. from the
radigtor to the. thermostat, and means for vary-
ing the temperature of the Buid flowing to the
thermostat in accordance with the temperature
of the cooling fluid’ leaving the engine. ’

ALFRED MOORHOUSE,
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