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My invention relates to an improvement
in thermal-controlled circulating systems,
particularly for internal combustion engines,
and the objects of my improvements are,

8 first, to provide a construction whereby to
prevent a cooling medium circulating
through the radiator of an automobile im-
mediately the engine stops, to conserve the
heat in the liquid which surrounds the engine

10 cylinders, and thus obviate heat transfer
from the cooling medium through the radi-
ator to the atmosphere; second, to afford
means for the regulation of the degree of
heat at which a thermal element will make

16 operable additional means for changing the
path of travel of the cooling medium; third,

the provision of thermal-controlled means to -

operate a valve to permit the passage of a
force. to actuate the additional means for
operating a valve disposed in the path of
travel of the cooling medium which addi-
tional means is operable only upon and
after the cooling medium has reached a pre-
determined degree of heat and during the
continuance in operation of the engine;
fourth, the production of suitable parts to
~ get the temperature of the engine cooling

medium up to say 170 to 180 degrees Fah-
renheit, as quickly as possible, and to main-
tainvsuch'temglerature as being as long as
possible after the engine is shut down; fifth,
to produce a structure suitable to automati-
cally supply water vapor or other fluid,
after being heated, to the fuel mixture to

revent pre-ignition and to minimize car-
Eonization of the motor.

With the above and other objects in view,
my invention consists in the novel features,
and in the novel mode of operation, and in
the novel combination and arrangement of
parts hereinafter fully described, illustrated
in the accompanying drawings forming a
part of this specification, and particularly
pointed out in the claims hereunto appended.

Figure 1 is a side elevation of the front
end of an automobile with the working parts
assembled. o

Figure 2 is a vertical central section with
the parts shown in normal positions.

Figure 3 is a sectional detail of a modified
form of mounting and operation of the
valve in the cooling medium passage.
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Like numerals refer to similar parts
throughout the several views.

In the embodiment chosen to exemplify
my present invention, broadly stated, there
is an automobile gas engine of the water
cooled type and a radiator with suitable
pipe connections between the radiator and
the liquid passafes in the water jackets of
the engine cylinders with thermal-controlled
valve mechanism disposed in the liquid cir-
cuit and having a thermal-controlled mem-
ber which at the predetermined tempera-
turé of the cooling medium renders opera-
tive a force to actuate an additional member
to open a valve normally opposed to the pas-
szﬁe of the cooling medium to or from the
radiator. In cases where it may be desired
the so-called “additional member” is em-
ployed to govern the flow of water vapor
or other fluid through proper conduit from
a source of liquid supply into a fuel mixing
chamber.

The engine cylinders 4 are provided with
water jackets 5, fuel intake manifold 6,
carbureter 7, radiator 8, pipe 9, from the
lower end of the radiator to the pump 10,
water intake pipe 11 from the pump 10 to
the water jacket 5, water outlet manifold 12,
a section of flexible pipe 13, continuing the
water outlet to and connected with a ther-
mal-controlled valve-mechanism in the cas-
ing 14, and pipe 15, connecting the casing
14 with the upper end of the xl-zgiator 8, and
a flexible by-pass pipe 16 connected to the
nipple 20 of the device 14 at one end and
attached at its opposite end to the pipe 9.

The pipe 17 is connected at the point 18
of the valve mechanism 14, and at 19 with
the fuel intake manifold 6.

The casing 14 is composed of upper and
lower portions X, Y, secured together
through their externally flanged portions
by screws 21 or other preferred means and
the two portions afford suitable housing
for the thermal element 22 and the mechani-
cal element 23 contained therein.

The nipple 24 is formed at the intake end
and the nipple 25 is formed at the discharge
end of the lower portion Y of the casing 14,
which, preferably is tubular in form and
somewhat enlarged adjacent the position of
the therma! element 22. The upper por-

55

40

70

76

80

85

90

95

106




tion X of the casing 14 preferably is cylin-

* drical to conform to the diaphragm or me-
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chanical element 23,

For the performance of mechanical work,
I employ what is termed a dia}phragm or
mechanical element 23 which preferably con-
sists of a number of thin sheets or disks 26,
preferably of flexible metal, each disk hav-
ing an axial opening 27 therethrough, ex-
cept the last one, and each disk having its
inner edges 28 and outer edges 29 annularly
flanged oppositely, and secured together at
the inner and outer flanged edges, but in a
manner free to yield to pressure on one side
or the other, particularly to yield to the in-
fluence of a partial vacuum or the direct
expansive force of a fluid under compression,
after a slight modification of the structure
herein set forth, for the purpose of utilizing
the contraction or expansion of the element
23 to give movement to anything fixed to the
last one 30 of the series of disks, especially
to by-pass the cooling medium from .the
normal course through the radiator when-

‘ever the enime stopped ; and, when desired,

to govern the flow of water vapor or other
fluid to be incorporated with the fuel mix-
ture after such vapor or other fluid has
reached a predetermined degree of heat.

* On reference to the drawing, in Fig. 2, it
will appear every other air chamber 31 is
hermetically sealed, and every other open
air space 32 will permit contraction and ex-

ansion of the hermetically sealed air cham-
Eers 31. The stem 33 is fixed at 34 to the
outer surface of the disk 30 by solder, braz-
ing or the like, and terminates in a flattened
portion 35 to which is pivoted link 36 hav-
ing its outer end 37 in operative ment
with the bell crank 38 which is carried by
the butter-fly valve 39, fulcrumed at 40 in
the walls of the tubular portion Y. A re-
silient member 41 is attached at one end to
the arm 42 of the bell crank carried by the
valve 39 and at the other end to the post 43
and constantly urges the valve 39 to closed

position. The link 36 is movable in the

opening 44. . .

The top wall of the portion X of casing
14 is provided with bore 46 to receive the
plug 47 which has a bore 48 to receive the
stem 33. The plug 47 is threaded at its

- lower eénd 49 and is made air tight by the

employment of nut 50 and et 51.
Should the user want to introduce water

vapor into the carbureter to be incorporated

with the fuel mixture it is only necessary to

- extend upwardly the plug 47, form an an-

nular recess 52 in the stem 33, form a pas-
sage 53 through the upper end of the plug
47, pipe communication 54 from the radiator
to the passage 53 in the plug 47 and also
provide pipe 55 from the passage 53 to the
carbureter 7 at 56. , '

The rib 87 is bored to form the passage
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58 which communicates with the interior of
element 23 through aperture 59.

The hermetijcally sealed thermal element
22 is substantially of known construction of
thermostat and the details for that reason
are not set forth. Preferably it comprises
a thin sheet metal spun hollow construction
having a chamber 60 filled with a liquid
having a high coefficient of expansion, such
as alcohol or a more volatile Liquid, if pre-

ferred. At its lower end there is a hoss

61 fixed centrally to the outer end wall of
the chamber 60 and supported by the rod 62
which is in engagement with the inner wall
of the tubular portion of the part Y of the
casing 14. The head 63 of the element 22
is in threaded engagement with the stem 64
which is mounted for movement in the bore
65 in the thickened wall 66 of the upper
portion X of the casing 14. The bore 65 and
the passage 58 intersect near the upward
end of the former and the outward end of
the latter. On sufficient expansion of the

forced upwardly enough for the annular
recess 67 to register with the passage 58.
The element 22 being fixed at its lower end
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liquid in the element 22 stem 64 will be
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the stem 64 being mounted for movement in ]

its bore, any sufficient expansion of the
liquid in the element 22 will result in oper-
ation of the stem 64 as the movable mem-
ber of a valve to govern the outward or in-
ward flow of a fluid through the passage
58 and aperture 59. Immediately on suf-
ficiently lowering the temperature of the
liquid in the thermal element 22, contrac-
tion will ensue and the stem 64 will shut
off ingress or egress of any force or influ-
ence upon the element 23 and the small per-
foration 71, in the wall of the passageway
58, will relieve the vacuum or pressure, as
the case may be, in the element 23, and per-
mit the power exerted by the resilient mem-
ber 41 to close the liquid valve 39, and thus
by-pass the cooling medium: from entering
the radiator 8. . '
By the use of a proper tool applied at 68
the stem 64 may be lengthened or shortened

.to change the degree of temperature at

which. the force necessary to operate the
mechanical element 23 will be admitted into
the passage 58 and through the aperture 59.
Generally speaking, the cooling medium
should be raised to from 170 to 180 degrees

F. before the stem 64 and its annular recess

67 will register with the passage 58.

In the forefoing description I have dis-
closed a complete and operable construction
comprising a valve 39, which is disposed in
a liquid passape, mechanical means in oper-
ative relation to the valve, and a thermal
element operative to admit and exclude a
force to operate the mechanical element and
its liquid valve 39. However, should the
user automatically operate means to permit
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the introduction of water vapor or other
fluid to the fuel mixture, it is only neces-
sary to employ the plug 47 construction
from the mket 51 upward, as hereinbe-
fore described, otherwise such construction
of the plug 47 may be omitted without in
any manner interfering with the proper
functions of the other parts.

‘The pipe 17 which is connected at 19 in
a manner to employ the force of partial
vacuum or suction of the piston in the en-

gire cylinders exerts a power to collapse
the diaphragm or mechanical element 23
when not excluded by the stem 64 of the
thermal element 22.

I do not limit my invention to the em-
ployment of such force but consider that 1
am entitled to the use of compressed air for
the operation of the mechanical element 23
with slight modifications in the structure.

In Fig. 3 is a slightly modified form of
the lower engaging end of the link 36 with
the ear 69, and the apertured ear 70 oi the
valve 39 for attachment of the resilient ele-
ment 41, when a fluid under compression is
employed for operation of the valve 39.

In operation, when no vapor means is used
or some other means for supplying vapor or
other fluid to the fuel mixture is employed,
the thermostat 22, and the mechanical ele-
ment or diaphragm 23, constitute complete
means for automaticalli' operating valve
means to by-pass a cooling medium from
circulation through a radiator until the tem-
perature of the liquid medium is raised to
170 to 180 degrees Fahrenheit or immediate-
ly the engine is stopped.

When the engine is first started the flow
of the cooling medium is through the pump

10, pipe 11, water-jackets 5, outlet manifold -

12, through nipple 24, imparting heat to the
thermal element 22, and out through nipple
20, and throu'%‘},ihpipe 16 to the pump 10,
and so on. en the pxpansive liquid
within the element 22 is sufficiently expand-
ed the stem G4 is moved enough to register
the annular recess 67 with the passage 58
when the partial vacuum created in the pipe
17 by operation of the pistons in the engine
cylinders, when the diaphragm 23 will col-
lapse and open the valve 39, and the cooling
medium will be permitted to pass through
the radiator.

Obviously at once the engine is stopped
the resilient member 41 will close the valve
39 and normal condition of the parts will
again be estabished.

Should the user want to employ the move-
ment of the stem 33 to govern the flow of
water vapor or other fluid to the zone of
fuel mixture, the plug 47 is formed as indi-

_cated, Fig. 2. When the influence of a par-

tial vacuum exhausts the air from the in-
terior of the diaphragm 23 through the
passage 58 and the aperture 59, the stem 33

will be upwardly to a position of register of
the annular recess 52 and the passage 53
through the plug 47, when a water vapor or
other fluid from a source of supply will pass
through the pipe 55 into the zone of fue
mixture to be incorporated with the fuel
which passes from the carbureter into the
intake manifold 6 into the engine cylinder
or cylinders. Promptly on stop}iing the en-
gine, the influence of vacuum will cease and
the source of vapor or other fluid will be
closed by the stem 33.

Should compressed air be preferred and
the operation of the member 23 be reversed
in addition to the chianges in the structure
shown in Fig. 8 of the drawings, the annular
recess 52 in the stem 33 will be positioned
above the gassage 53 instead of below it as
shown, and in such case a source of com-
pressed air supply will be provided.

Tt will be noted I have provided means
including a valve to permit the cooling me-
dium to flow through an auxiliary channel
when the engine is not in operation, instead
of pursuing the usual or direct course
through the main or normal channel.

It will be understood considerable varia-
tion and change is possible in the details of
the construction thus specifically shown and
described, and I do not intend by illustrat-
ing a single, specific or preferred embodi-
ment of my invention to be limited thereto;
my intention being in the appended claims to
secure protection upon all the novelty there
may be in my invention as broadly as the
state of the art will permit.

I claim as my invention:

1. In a thermal-controlled circulating sys-
tem, the combination of an engine cylinder
and a water jacket therefor, fuel eeding
means, means including a radiator for sup-
plying a cooling medium to the water jacket,
means including a valve to by-pass the cool-
ing medium through an auxiliary channel
when the engine is not in operation, a dia-
phragm normally inoperative and connected

with the valve, and a thermal element bav-.

ing an independent valve for controlling the

.operation of the diaphragm.

9. In a thermal-controlled circulating sys-
tem, the combination of a plurality of engine
cylinders each having a water jacket there-
for, fuel feeding means, means including a
radiator for supplying a cooling medium to
the water jackets, means including a valve to
by-pass the cooling medium through an aux-
iliary channel when the engine is not in oper-
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ation, a diaphragm normally inoperative and .

connected with the valve, a thermal element
having an independent valve to control the
passage of a force to operate the diaphragm.

3. In a thermal-controlled circulating sys-
tem the combination of a plurality of engine
cylinders each having a water jacket there-
for, fuel feeding means, means including a
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" tem, the combination of a
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‘iliary channel
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radiator for supplying a cooling medium to
the water jackets, means including a valve to
by-pass the ooolmg medium through an aux-
igary channel when

the engine is not in i
operation, a diaphrigm normally inoperative a

and connected to said valve, a source of
power to operate the diaphragm and its
valve and an independent thermal element to
render operative said source of power to
actuate said diaphragm. .

4. In a thermal-controlled circulating gys-
tem, the combination of a plurality of cylin-
ders each having a water jacket therefor,
fuel feeding means, means including a radi-
ator for supplying a cooling medium to the
water jackets, means for forcing the cooh.nf
medium through the water jackets of the cyl-
inders, means includinﬁ
the cooling medium t
channel when the engi
a diaphragm normally inoperative and con-
nected with the valve, a thermal element
having a separate valve to control a force to
operate the diaphragm. ,

5. In a thermal-controlled circulating sys-
plurality of engine
cylinders each having a water jacket there-
for, fuel feeding means, means including a
radiator for supplying a cooling medium to
the water jackets, means for forcing the
cooling medium through the water jackets
of the cylinders, means including a valve to
by-pass the coolinﬁ medium through an aux-
iliary channel when the engine is not in
operation, a diaphragm normally inoperative
and connected to said valve, a source of pow-
er to operate the diaphragm and its valve
and an independent thermal element to ren-
der operative said source

rough an auxiliary
e is not in operation,

of power to actuate

the diaphragm. :

6. In a thermal-controlled circulating sys-
tem, the combination of a plurality of engine
cylinders each having a water jacket there-
for, fuel feeding means,” means including
a radiator for supplying a cooling medium
to the water jackets, means forcing the cool-
ing medium through the water jackets of the
cy%inders, means including a valve to by-
pass the cooling medium through an aux-
when the engine is not in op-
eration, a dii:lphragmjnormally inoperative
and connecte )
power to operate the diaphragm and its
valve, a thermal element to render operative
s:;lid_ source of If)ower tol actuate the dia-

ragm, means for supplying water vapor
go a:g:ﬁ be combined with tlllleg fuel mixtlgf:a,
and valve means carried by the diaph

mixture according to heat conditions of the
vapor. ‘ :
7. In a thermal-controlled circulating sys-

a valve to by-pass-

to said valve, a source of .

ragm of the diaphragm.
to govern the flow of water vapor to the fuel - Theron]

8ys- & diaphragm an

tem, the combination with a plurality of in- .
ternal combustion engine

cylinders each hav-.
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ing a water jacket thérefor and a radiator
having cooling medium circulating
tion with the water jackets of a casing hav-
a %}urality of outlets and having within
iaphragm normally inoperative, a valve
within the casing and connected to the dis-

hragm, a source of power to operate the

iaphragm and its valve, and a thermal ele-
ment to render operative said source of
power to actuate the diaphra, :
~ 8. In a thermal-controlled circulating sys-
tem, the combination with a plurality of in-
ternal combustion eniine cylinders each hav-
Ing a water jacket therefor and a radiator
and cooling medium circulating connection

with the water jackets, of a casing h"mfh

a
liquid conduit therethrough, a valve in the

conduit and pormally spring closed, a dia-
phragm within the casing and in operative
engagement with the valve, a source of power
to ‘operate the diaphragm and its valve, a

connec-
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thermal element to render operative said -

source of power to actuate the diaphragm
and suitable means to supply such power.

9. In a thermal-controlled circulating
system, the combination with & plurality
of internal combustion engine cylinders
each having a water jacket therefor and a

radiator and cooling” medium circulating .

connection with the water jackets, of a cas-
ing -having a liquid conduit therethrough,

20

95

a valve in the conduit, a resilient ‘member

mounted to constantly urge the valve to
closed position, a diaphragm in operative
engagement with the valve, and thermal

100

operated means to admit and exclude a

force to actuate the diaphra :
10. In -a thermal-controlled circulatin,
system, the combination with a plurality o%
internal combustion engine cylinders each
having a water jacket the efor and a radia-
tor and cooling ‘medium : ¥. CO
nection with the water Jjackets, of a casing
having a conduit theret rough, a valve in
the conduit, a diaphra
gzgement with the vaﬁl:,
om the interior of the
wardly, a thermal element, within the cas-
ing, having a valve stem in threaded en-
gagement therewith and- intersecting said
fluid passage to control a force through
said p e to operate the diaphragm.
11. In thermal-controlled valve means,
a diaphragm operable by partial vacuum,
means to exhaust the air from the dia-
phragm and an independently operable
ermal element carrying the movable mem-
ber of a valve, for controlling the operation

in operative en-
a fluid passage
diaphragm out-

12. In thermal-controlled valve means,
a casing having a liquid conduit there-
through and a plurality of liquid outlets,
a thermal element within
the casing and a source of power to operate

the diaphragm. o
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through

" the valve, a flui
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sage to operate the diaphra
. Bed

‘stantly urge the valve

in
fl

fluid passage an

.diadphragm, a thermal
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13. In thermal-controlled valve means,
casing having a liquid conduit there-
‘and a - plurality of outlets there-
from, a valve in the conduit, means to con-
to closed position, a
erative engagement with
passage from within the
diaphragm to the outside of the casing, a
thermal element having valve means to con-
trol the flow of a fluid through said pas-
and its valve.
14. In thermal-contro valve means,
a casing having a conduit therethrough, and
s plurality of outlets therefrom, a valve
in the conduit, means to constantly urge
the valve to closed position, a diaphragm
(aperative engagement with the valve, a
uid passage from within the diaphragm
to the outside of the casing, pipe connec-
tions between the fluid passage and means to
provide a partial vacuum and a thermal ele-
ment having valve means to control the
flow of a fluid through said passage to oper-
ate the diaphragm and its valve.
15. In thermal-controlled valve means,
s casing having a conduit therethrough, a
valve disposed m the conduit, means to con-
stantly urge the valve to closed dposition, )
diaphragm within the casing an in opera-
tive engagement with the valve, a fluid
passafe from within the diaphragm to the
outside of the casing, pipe connections be-
tween the fluid passage and a source of
force to operate the diaphragm, and a ther-
mal elément fixed at one end within the cas-
ing and having a movable part of a valve
at the other end to control said passage.
16. In thermal-controlled valve means, a
casing having a conduit therethrough and
a plurality of outlets therefrom, a valve
i in the conduit, means to constantly
urge the valve to closed position, a dia-
phragm within the casing and in operative
engagement with the valve, & fluid passage
from within the diaphragm to the outside
of the casing, pipe connections between the
a source of force to oper-
ate the diaphragm and a thermal element
fixed at one end within the casing and hav-
ing a movable member of a valve adjust-
ably secured at the other end to predeter-
mine the de, of temperature at which the
diaphragm is effective.
- 17. In thermal-controlled valve means, a
having a conduit therethrough, a

diaphragm in o

casing

* valve disposed in the conduit, means to con-

stantly urge the valve to closed position,
a diaphragm within the casing and in opera-
tive engagement with the valve, a fluid pas-
sage from the diaphragm to the outside

- of the casing, pipe connections between the

fluid and a source of force to operate the
element fixed at one
end within the casing and having the mov-
able member of a valve for said passage

carried by the other end, and & source of
force to operate the diaphragm.

18. In a device of the class described, the
combination of an engine having a cylinder
and a cooling fluid chamber around tine cyl-
inder, means for supplying a cooling fluid
to the chamber, a motor operable to regu-
late the temperature of the cooling fluid
in ‘the chamber, and a valve automatically
controlled for regulating the motive power
supplied to the motor. .

19. In a device of the class described, the
combination of an engine having a cylinder
and a cooling fluid chamber around the cyl-
inder, means for supplying a cooling fluid

to the chamber, a thermostat energized by

the heat from the engine cylinder, a differ-
entially energized motor for regulating the
temperature of the cooling fluid in the ciam-
ber, and a valve operated by the thermostat
for controlling the energy supplied to the
differentially energized motor.

20. In-a device of the class described, the
combination of an engine having a cylinder
and a cooling fluid chamber around the cyl-
inder, means for providing a cooling fluid
to the chamber, a motor adapted to be ener-
gized to regulate the temperature of the
cooling fluid to the chamber, and an auto-
matically operated valve for controlling the
energizing of the said motor.

21. In a device of the class described, the
combination of a cooling fluid duct, a valve
therefor, a motor at one side of the valve
for operating the valve, and a thermostat at
the other side of the valve for controlling
the operation of the motor.

292. In a device of the class described, the
combination of a cooling fluid duct, a valve
therefor, a thermostat, and independently
operable mechanism controlled by the ther-
mostat for actuating the valve.

93. In a device of the class described, the
combination of an engine and its carbureter,
means for supplying a _coolin fluid to the
engine, a thermostatic device for regulating
the temperature of the cooling fluid, and
means co-operating with the said thermo-
static device for regulating the fuel mix-
ture supplied to the engine by the carbu-
reter.

94. In a device of the class described, the

- combination of an engine and its carbureter,

a jacket for said engine for providing a
cooling fluid chamber, means for supplying
a cooling fluid to said chamber, a thermostat
for controlling the temperature of the cool-
ing fluid in the chamber, means for supply-
ing an ingredient to be combined -with the
fuel mixture furnished by the carbureter,
and means controlled by said thermostat to
regulate the supply of said ingredient.

95. The combination with. an internal
combustion engine and the cylinder walls
thereof, of means for maintaining said cyl-
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e
inder walls at a safe and efficient operating

temperature, said means comprising means
for I:'eadiat:ing heat conducted from said en-
gine into the surroundi atmosphere,
means responsive to the suction created by
the engine during its normal oseration for
varying the operation of said radiating

‘means, a conduit for connecting said suc-

- tion responsive means with the source of

10

suction, and thermo- nsive means for
controlling the ugh the conduit.

26. The combination with an internal
combustion engine and the cylinder walls

- thereof, of means for maintaining said cyl-

18

means for controlling

inder walls at a safe and efficient operating

temperature, said means comprising means.

for radiating heat conducted from said en-
gine into the surrounding atmosphere,
thermo-controlled means responsive to suc-
tion created by the engine during its normal
operation for varying the operation of said
radiating means, and means adapted to posi-
tion said suction responsive means to render

‘the radiating means least effective when

the engine is stopped.

27. The combination of an internal com-
bustion engine, a cooling system therefor,
the cooling capacity
of said system, means directly responding

16,437

to suction
for actuating the controlling means, and
a thermostatic device governing the opera-
tion of the means responding to suction.

-28. The combination of an internal comr-
bustion engine, .8 cooling system therefor
including a radiator, means for controlling
the cooling effect of the radiator, means di-
rectly responding to suction produced in

the engine cylinders for actuating the con-

trolling means, and a thermostatic device
governing the operation of the means re-
sponding to suction.

29.
combustion engine and the cylinder walls
thereof, of means for maintaining said cyl-
inder walls at a safe and efficient. operating
temperature, said means comprising means
for radiating into the surrounding atmos-
phere heat conducted from said en ine,
means responsive to the suction created by
the engine during its normal operation for

varying the operation of said radiating .

means, and thermo-responsive means for
controlling the effect of said suction on said
suction responsive means. : B
In testimony whereof, I have hereunto
subscribed my name.
CHARLES L. RAYFIELD.
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