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My invention relates to a new and useful im-
provement in a cooling mechanism which may
be used for cooling currents of air passed over,
vention is admirably adapted for use as an air
cooler for automobiles and similar vehicles hav-
ing a closed body in which the passengers sit
and having in connection with the closed body
an internal combustion engine.

It is an object of the present invention to
provide a coolmg mechanism of this class which
~~will be simple in structure, economical of manu-

facture, durable highly efficient in use, easily

and quickly installed and requiring a minimum
of disturbance to the usual apparatus of an in-
ternal combustion engine in its installation a.nd

.operation., .

~Another object of the invention is the provi-

sion of a cooling mechanism of this class which

may be operated in connection with an internal

combustion engine without requiring any addi-

tional material for its operation other than the
fuel used for operating the engine.

Another object of the invention is the provi-

~ sion of a cooling mechanism of this class in

which the suction naturally produced by the en-

. gine during its operation is utilized for rarefy-

ing and vaporizing the “combustible liquid re-

)

" suiting in a lowering of its temperature so that

the cooled liquid may be utilized as.a cooling
agent.
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Another object of the invention is the provi-

sion of a method of cooling air consisting in sub-
jecting a high volatile liquid in- a container to
. a rarefying action and while in said rarefied
state bringing into contact therewith, air, hu-
midifying the air with said liquid and while the
liquid is in a lowered state of temperature, di-
recting a blast of air to be cooled in proximity

to and into contact with said container for pur-

poses of cooling the air.
Another object of the invention is the provision
of a method of and an,apparatus. for cooling a

current of air whereby a container is placed in.

the path of the current of air to be cooled and
a vaporizable fluid conducted into the container
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and a partial vacuum maintained in the con- -

tainer for vaporizing and rarefying the fluid for
“the purposes of lowering the temperature of the
container,
Other objects wﬂl appear hereinafter.
“The invention consists in the combination and
arrangement of parts hereinafter described and

claimed. °
The invention will be best understood by .

50

a 5% munication with the lnta.ker'

reference to the accompanying drawings which
form a part of this specification, and: ‘in ‘which,

Fig. 1 is a side, elevational view of the inven-
tion illustrating its mounting.

Fig. 2 is a side elevational view of the inven-
tion considerably enlarged over the structure
shown in Fig. 1, with parts broken away and
parts shown in section.

Fig. 3 is a front elevational view with parts
broken away and parts shown in section.

Fig, 4 is a fragmentary, sectional view faken
on line 4—4 of Fig. 2.

The invention is, as {llustrated in Fig. 1, adapt- ‘
ed for use with a vehicle having an internal com-
bustion engine provided with an intake manifold
-§5 communicating with which is a carburetor in--
volving an air cleaner and inlet chamber {6 and
a float chamber 7 connected In communication
with the manifold 15 through the adaptor 18.
Leading into the float chamber (7 is the fuel
delivery pipe 19 through which the fuel is di-
rected by the pump 20 which is connected by
the pipe 51 to the fuel tank 21,

In the construction of automobiles, the inter-
nal combustion engine is generally .placed be-
neath & hood 22 rearwardly of which is a cowl
in which is formed an opening 23 closed by the
swingable closire 24. A drip pan 25 is posi-
tioned beneath the opening 23 for the purposes
of catching rain which might pass through the-
opening 23. . This opening 23 communicates with
the interior of the vehlcle body 21 rearwardly of
the dash. 26.

Mounted on the inner face of the dash 26 is.a -
bracket 29 which serves to support a cooling res-
ervoir 30 which is formed of the multiple air
and water tube type similar to the type which
is used in.vehicle radiators such as the honey-.
comb type and the fin and tube type radiators.
Communicating with this reservoir 38 at the top
is an upper chamber 32 and communicating with
the bottom thereof is a lower chamber 31,  This
horiey-comb reservoir is positioned -within an:
embracing frame 28 to which the bracket 29 is.
attached. Mounted in communication:with. the
upper chamber 32 and projecting °upwardly

therefrom is an inverted bell-shaped housing 85 :

extending inwardly of which is a pipe 86 which is
connected by the flexible connection 37 to the

pipe 38 communicating throught the check valve

39 with the pipe 40 which is connected through
an opening formed in the adapter 18 in commu-~
nication with the intake manifold:15. -A: valve:
490’ is interposed in the pipe 48 so.that this com-
manifold may be
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opened and closed at will. The construction is
such that when the internal combustion engine
is set into.operation, a suction will be set up
through the pipe 40 communicating with the
pipe 38 and a partial vacuum developed in the
container or reservoir 38. This pipe 36 is In
communication with a T-fitting 49 positioned in
the housing 35. Connected to the pipe 40 and in
communication therewith is a pipe 41 which com-
municates .with the bellows 42 projecting out-
wardly from the lower end of which is a valve-
forming stem 44 adapted for engaging in and
closing the opening 45 formed in the upper end
of the housing 35. A U-shaped bracket 43 serves
to support this bellows 42-in position. ‘This con-

I
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struction is such that when the engine is op- .

erating and the suction is established through

the pipe 40 and its connections with the interior

of the housing 85, a vacuum will also be estab-
lished in-the bellows 42. If the vacuum is in-
creased sufficiently, the bellows 42 will be drawn
into collapsed position so as to raise the valve-
forming stem 44 out of the opening 45 and thus
permit entry of air into the interior of the hous-
ing 35.. This opening 45 communicates with the
nterior of a vapor housing 48 mounted in the
-housing 3% and communicating therewith
through .the opening 41. Projecting upwardly

from the T-fitting 49 is a pipe 48 which extends:
intoc and opens interiorly of the vapor housing :
48. The end of the T-fitting 49 is provided with.

& reduced portion to form the slit-like opening
50.which communicates with the interior of the
housing 35. .

~ Interposed in the fuel delivery pipe 51 is a valve
- 52, which may be manually opened and closed.
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(2]
ot

2,259,950

housing 35 any solid liquid material so that a
vaporized fuel alone is thus conducted into the
intake manifold.

A pipe Tl communicates at its lower end with
the lower chamber 31 and at its upper end
through the manually operable valve 12 with the
atmosphere so that when the vacuum is estab--
lished in the housing 35; air will be drawn into
the honey-comb container at the bottom and
pass upwardly through the liquid fuel container
in this reservoir, thus, agrating the fuel vapor and
at the same time humidifying the air led into the
liquid fuel. The valve ‘12 is present to regulate
the amount of air which is permitted to pass
through the pipe TI. In this manner, the desir-
able mixture of fuel and air for combustion pur-
poses will be delivered through the pipe 40 to the
intake manifold 15. When the vacuum in the
housing 35 reaches a-predetermined degree, tlie
bellows 42 will be collapsed and the valve-form-
ing stem &4 will be lifted to uncover the opening
45 and allow additional air to be bled into the
shielding housing 486. " '

When the vacuum is established, the liquid fuel

5 container within the honey-comb reservoir is

rarefied and it is well known that leading off the
vapors through a vacuum process will effect g
lowering of the temperature of the liquid. Ex-
perience has shown that by leading air into the
liquid and humidifying this air with the Hquid, a
further lowering of the temperature of the liquid
is effected. Experience has also shown that when,
the additional air is bled in an additional low-
ering of the temperature is accomplished and
very suddenly. This is possibly due to the sudden

" -expansion of the air bled into the vacuum and to

Communieating with the pipe 5{, between the -

tank 21 and the valve 52, is a delivery pipe 53 in
which is interposed the manually operable valve
66. This pipe 53 communicates through the valve
and fitting 54 with the float chamber 85 in which
is mounted a float §8 to control the opening and
closing of the valve 54. An outlet pipe 57 com-
municates with the float chamber 85 through the
bottom thereof, This pipe 87 leads into and ter-
minates in the lower reservoir chamber 31, A
pipe §8 communicating with the fioat chamber 55
extends upwardly and communicates with the
‘pipe 59 which opens at its inner end into the
interior of the upper chamber 32. Thus, the float
chamber is connected both to the tov and the
bottom of the honey-comb reservoir or container.
Projecting outwardly from the bottom of the
lower chamber 3f is a nipple 8! to which is con-
nected the outlet pipe 62. This pipe 62 leads
through the manually operable valve 84 and the

check valve 83 to the pipe 81 at the-opposite side

of the valve 52.

The construction is such that when the inter-
nal combistion engine is set into operation the
fuel delivety pump 20 will be operated and the
liquid fuel will be delivered from the tank 21
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“the sudden further humidifying of the air so led

in. When the stem 44 raises off of the opening
45 to permit air to enter the housing 35, the
entry of the additional air will, of course, relieve
the partial vacuum and when the vacuum has
been lowered to the predetermined amount, the
valve stem 44 will again move onto its seat to .
close the opening 45. Experience has shown that
the Hlquid, in the ordinary operation of an inter-
nal cc «ustion engine, may be lowered below the -

temperature of fifty degrees Fahrenheit.

It will be noted that the reservoir 30 or the
honey-combed container serves as a vacuum tank .
or chamber and it is believed obvious that this °
chamber, when placed ‘at the proper elevation
relatively to the carburetor, would permit the
feeding of the fuel from the bottom thereof to
the carburetor so that the pump 20 might be dis-
pensed with. It will also be noted that this res<
ervoir or honey-combed container 38 serves as ar

-exparnsion chamber in which the: combustible

- fluid is rarefled and the resultant cooling of the

60

through the pipe 53 into the float chamber 3§35,

the valves §8 and 64 being opened and the valve.

82 being closed. From the float chamber the
liquid fuel will pass through the pipe 37 into the
honey-comb container. At the same time, the
fuel vapors will be drawn off in response to the

suction of the engine through the pipes 38, 37, -

38, check valve 38 and pipe 40 to pass into the
intake manifold 15. The suction of the engine

" will - establish a partial vacuum in the housing 38

to maintain this withdrawal of the fuel vapors.
The pipe 48 has been extended into the shielding
housing 48 in order to prevent drawing out of the

75

as this

fluid  due to the rarefication is takeén advantage
of for the purposes of cooling the current of air.
I, therefore, is obvious that the fuid used for
combustible purposes passes through this expan-
sion chamber and the cooling resulting from the
sudden expansion or rarefication of the fluid is

5 effected at a location relatively to the current of

air as to obfain a maximum efficiency in éooling
effects. It will also be noted that the partial
vacuum maintained in this expansion chamber
or reservoir 30 is effected from the suction re-
sulting from the reciprocations of the pistons of
the engine. ’ .
The word “fluid” is used in some of the cliims
rm is more comprehensive than the:
word “liquid” and it is believed obvious that the
passage of the fuel through the reservoir 38 and

——
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subjecting the same to & rarefication in the res-
ervoir would result in a cooling of the material
delivered whether the fuel were delivered to the
reservoir in a liquid or a gaseous state. Partic-
ularly is this so where a partial vacuum is main-
 tained in the reservoir 38, permitting or effecting
a rapid expansion or rarefication of the fluid de-
liveted. - - .

Mounted on the bracket 291s an electric motor
88 which is suitably connected to a source of elec~
trical supply and provided with the necessary
control switches .and the like. Fixedly mounted
on the shaft 58 of the motor 68 is a blade fan 10
arranged to blow the air which enters through
the opening 23 through the air passages formed
in the reservoir or container 38 in.a manner sim-
ilar to the blowing of the air through the water
radiator of an automobile. In this manner the

air is cooled and directed toward the interior of -

" the body 27 in & caoled condition. There is thus
provided a means for economically and effec-
tively maintaining the air in the interior ‘of the
body 27 in & cooled condition. It is to be noted
that no other material is necessary for operating
this cooling mechanism other then the Hquid fuel
ordinarily used in operating the internal com-
bustion engine. It will also be noted that this
fuel is not wasted or consumed in any manner in
the cooling eperation but is direcied in its en-
tirety to the intake manifold (8.

The foat chamber IT is connected by & vent
pipe 15 to the interior of the air chamber i6 so
as to prevent an air lock in the fuel line. .

When it is not desired to use the cooling sys-
tem, even when it is connected in position, the
valves 40’, 64 and 66 may be manually closed and-
the valve 52 opened. The check valve 39 is to
prevent any lighted gases passing through the
pipe 38 into the housing 35. The check valve 63
prevents the back pressure from operating di-
rectly on the liguid in the container 30. ’

In Fig. 1 I have shown a pipe 66 leading from
the pipe B3-and in which is positioned a mariu-
ally operable valve 61. If desired, the pipe 85 may
be connected to a tank other than the gasoline
tank 21 such as a tank
like. When the pipe 68 is so connected to &
source of high volatile liquid in the operation of
the device, the valve 67 would be opened as would
likewise the valve 82; and the valves 84 and 66
would be closed. : .

In view of. this disclosure it is, therefore, be-
lieved that I have provided & simple and effective
method of cooling & current of air through the
conducting of a vaporizable fluid into a cohtainer
in which a partial vacuum
purposes of rarefying the fluid and lowering the
temperature thereof. : . P

Tt is believed obvious that the device, when
~used with liquid fuel from the tank 21, is oper-

ated a continuous operation of the device in an
efficient manner would be effected. The high vol-
" atile materials will be, of course, vaporized and
. drawn off the pipe 40 while the heavier tails would
" be removed through the pipe 82. .
1t is believed obvious that instead of the honey-
combed type of container used a coil might be
used for the same purposes as the “honey-comb
. container,” the air being directed against and
through the coils. Consequently, in thé €lsims.
the phrase “honey-comb container” is consid-
ered to mean a type of container whereby the
proper circulation of air around or through the

- ¢container for cooling purposes may be effected.
- While I have illustrated and described the pre-

is maintained for the °
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ferred form of construction I do not wish to
limit myself to the precise details of structure
shown but desire to avail myself of such varia-
tions and modifications as may come within the
scope of the appended claims. :

What I claim as new is: i

1. In combination with a vehicle having a
body, an engine, an intake manifold, and a fuel
tank for the reception of liquid fuel to be deliv-
ered to said intake manifold: & container; means
for conducting fuel from sald tank to sald con-
tainer; means for conducting fuel from adjacent
the bottom of said container; a conduit com-
municating with said container adjacent the top

' thereof and communicating with said intake -

manifold for exhausting fuel vapors from said
container; means for conducting air into said
container adjacent the bottom thereof; and addi-
tional means for bleeding air into said container
upon the development of a predetermined vac-
uum in said container.

2. In combination with & vehicle having a
body, an engine intake manifold, and a fuel tank
for the reception of liquid fuel to be delivered to

" said intake manifold: a container; means for con-

ducting fuel from said tank to said container;

. means for conducting fuel from adjacent the bot-
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tom of sald container; a conduit communicating
with said container adjacent the top thereof and
communicating with said intake manifold for ex-
hausting fuel vapors from said container; mesans
for conducting air into said container adjacent
the bottom thereof; additional means for hleed-
ing air into said container upon the development
of & predetermined vacuum in said container; and

.means for regulating the level of quuid fuel in

1

" means for conducting
_tom of sald container; a conduit communicating
with said container adjacent the top thereof 'and

48

containing alcohol or the

50

said container. )

3. In combination with a vehicle having a body,
an engine intake manifold, and a’ fuel tank for
the reception of liquid fuel to be delivered to said
intake menifold: a container; means for con-
ducting fuel from sald tank to said .container;
fuel from adjacent the bot-

communicating with said intake manifold for ex-
hausting fuel vapors from said container; means
for conducting air into sald container adjacent
the bottom thereof; additional means for bleed-
ing air into said container upon the development

* of a predetermined vacuum in said container;

_ said container; and

43
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means for regulating the level of liquid fuel in
means for directing & current
of air into the proximity of said container for
cooling said current of air. :

4. In' combifation with an internal combus-
tion engine:-an apparatus for cooling & cur-
rent of air comprising a container mounted in
the path of the air to be cooled and adapted for-
reception of a vaporizable liquid; & conduit for

" establishing communication between the upper

_part of said container and said engine for ex-

hausting vapors from said container and lowering
the temperature of the liquid in sald container;

¢5 means for bleeding air into said container below

7

the liquid level during the exhausting operation,
means for delivering liquid into said container,
means for controlling the liquid level in said con-
tainer; and means for bleeding air into the upper
part of said container upon the developing of &
predetermined vacuum in said container. .

5. In combination with an internal combusticn
engine: an apparatus for cooling a current of
air comprising & container mounted in the path
of the air to be cooled and adapted for recep-
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tion of a vaporizable liquid; a conduit for es-
tablishing communication between the upper part
of said container and said engine for exhausting
vapors from said container and lowering the tem-
perature of the liquid in said container; means
for bleeding air into said container below the lig-
uid level during the exhausting operation; means
for delivering Hquid into said container; means
for controlling the liquid level in said container;
means for bleeding air into the upper part of said
container upon the developing of a predetermined
vacuum in said container; and means for con-

10.

ducting liquid from adjacent the bottom of said

container. :

6. In combination with a vehicle having an
internal combustion engine, a manifold, and a
container for supplying combustible fluid there-
into, an apparatus for cooling a current of air,

- comprising: s vessel positioned in the path of the
air to be cooled and interposed between said en-
gine and the source of fuel supply and adapted
for the reception of the combustible fluid de-
livered to said engine prior to the delivery of
the same to said engine; means for connecting
said vessel in communication with the source of
fuel supply; means for connecting said vessel in
communication with the manifold of the en-
gine for maintaining a partial vacuum in said
vessel for effecting a vaporizing and cooling of
the fluid passing therethrough; relief means for
opening said vessel to communicate with the
atmosphere upon the developing of a predeter-
mined vacuum in said vessel; and means for
directing a current of air into the proximity of
said vessel for cooling the same.-

7. In combination with a vehicle having an
internal combustion engine, a manifold, and a
container for supplying combustible fiuid there-
into, an apparatus for cooling a current of air,
comprising: a vessel positioned in the path of the
air to be cooled and interposed between said
engine and the source of fuel supply and adapted
for the reception of the combustible fluid deliv-
ered to said engine prior to the delivery of the
same to said engine; means for connecting said
vessel in communication with the source of fuei
supply; means for connecting said vessel in com-
munication with the manifold of the engine for
maintaining a partial vacuum in sald vessel for
effecting a vaporizing and cooling of the fluid
passing therethrough; relief means for opening
said vessel to communicate with the atmosphere
upon the developing of a predetermined vacuum

in said vessel; means for directing a current of air_

into the proximity of said vessel for cooling the
same; and means for conducting liquid from ad-
Jacent the bottom of said vessel.
8. In combination with a vehicle having an
- internal combustion engine, a carburetor, an in-
take manifold and a source of liquid fuel supply,
and means for delivering fuel from said source
of fuel supply to said carburetor: a container
adapted for the reception of fuel delivered from
said source of fuel supply; means for connecting
said container to said source of fuel supply; means
for maintaining a predetermined level of liquid
in said container for maintaining a chamber in
said container above the liquid therein; means
for communicating said chamber with the in-
take manifold between said carburetor and said
intake manifold for maintaining a partial
vacuum in said container and effecting an evapo-
ration of the fuel in said container; and means
for directing a current of air into the proximity
of seid container for cooling the same.
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" ration of the fuel in said container;
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9. In combination with a vehicle having an
internal combustion engine, a carburetor, an in-
take manifold and a source of liquid fuel supply,
and means for delivering fuel from said source of
fuel supply to saild carburetor: a container
adapted for the reception of fuel delivered from
sald source of fuel supply; means for connecting
sald container to said source of fuel supply;
means for maintaining a predetermined level of
liquid in said container for ma.inta.ining a cham-
ber in said container above the liquid therein; .
means for communicating said chamber with the
intake manifold between said carburetor and sald
intake manifold for maintaining a partisl

vacuum in said container and effecting an evapo- . -

ration of the fuel in said container; means for
directing & current of air into the proximity of
said container for cooling the same; and means
for conducting liquids from the bottom of sa.id
container.

10. In combination with a vehicle having an
internal combustion engine, a carburetor, an in-
take manifold and a source of liquid fuel supply,
and means for delivering fuel from said source
of fuel supply to said carburetor: a container
adapted for the reception of fuel delivered from
said source of fuel supply; means for connecting
said container to said source of fuel supply;
means for maintaining a predetermined level of
liquid in said container for maintaining a cham-
ber in said container above the liquid therein;
means for communicating said chamber with the
intake manifold between said carburetor and
said intake manifold for maintaining a partial
vacuum in said container and effecting an evapo-
means for
divecting a current of air into the proximity of
said container for cooling the same; means for .
conducting liguids from the bottom of said con-
tainer; and relief means adapted for establishing
communication between said chamber and the
atmosphere upon the developing of a predeter-
mined vacuum in said chamber. .

11. In combination with a vehicle having an in-
ternal combustion engine, a carburetor, an in-
take manifold and a source of liquid fuel supply,
and means for delivering fuel from saild scurce
of fuel supply to said carburetor: a container
adapted for the reception of fuel delivered from
said source of fuel supply; means for connecting
said container to said source of fuel supply:;
means for maintaining a predetermined level of
liquid in said container for maintaining a cham-
ber in said container above the liquid therein;
means for communicating said chamber with the
intake manifold between said carburetor and said
intake manifold for maintaining a partial
vacuum in said container and effecting an evapo-
ration of the fuel In said container; means for
directing & current of air into the proximity of °
said container for cooling the same; means for
conducting Hquids from the bottom of said con-

- tainer; and means for bleeding air into the

liquid in said contalner.

12. In combination with a vehicle having an
internal combustion engine, a hood for enclosing
the same, an intake manifold, and a container
for supplying combustible fluid thereinto, an ap-
paratus for cooling a currerit of air, comprising: ‘a
vessel positioned in the path of the air to be
cooled and interposed between said engine and
the source of fuel supply and adapted for the
reception of combustible fiuid delivered to said

" engine prior to the delivery of the same to the

(4]

engine; means for connecting said vessel in com-
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munication with the source of !uei supply; means

for connecting said vessel with the intake mani- -

fold of the engine for maintaining a partial
vacuum in sald vessel for effecting an evapora-
tion of the fuel passing thereinto; & conduit
communicating with the atmosphere exterior of
sald hood for conducting air into sald vessel; and
means for directing & current of air to be cooled
into the proximity of said vessel for cooling the
same, ~

13. In combination with a vehicle having an

internal combustion engine, a carburetor, an in-

take manifold and a source of liquid fuel supply,

10

and means for delivering fuel from said source

of fuel supply to said carburetor: a container

15

adapted for the reception of fuel delivered from -

said source of fuel supply; means for connecting
sald container to sald source of fuel supply;
means for communicating sald container with
. the intake manifold for maintaining a partial
vacuum in sald container and effecting an evapo-
ration of the fuel in said container; means for
directing a current of air into the proximity of
sald container for cooling the same; and means
for conducting liquids from the bottom of sald
container to said carburetor. ’

20
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14. A cooling system for an automobile com-
prising a container for liquid; a lquid supply
means Including means for maintaining & pre-
determined quantity of liquid in the container;
o heat exchanger including a plurality of con-
duits, sald heat exchanger belng arranged adja-
cent sald container; upper and lower headers
communicating with each other through said
condults; & conduit connecting and affording
communication between the lower header and the
container below the normal liquid level in the
latter; a second conduit connecting and aftording
communication between the upper header and
the container above the normal level of the liquid
in the latter; a fan for forcing air to be cooled

over said heat exchanger; means for maintaining -

a vacuum above the normal liquid level in said
container and said heat exchanger; and a valve
controlled air tube communicating with the at-
mosphere at one end and with the lower header
of the heat exchanger at the other; whereby
evaporation in the heat exchanger may be pro-
moted and the air forced across the heat ex-
changer may be cooled. ’

WILLIAM T. DOWNS.




