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Patented Apr. 15,190 175439

Sl novel vapor cooling: system for internal com- _ fi
.- bustion engines, especially automobile en- ~ The réservoir for supplying
. gines, which system is capable of quickly ob- jacket t
vy talning and thereafter maintaining the en-
;. gine cooling medium at a-high temperature
G -.-a-;':;;-__inthe--.engine..c.yl_ind;er*}j acket fo
~ 7 most efficient and economical operation of

. engine for raising the liquid which overflow
- from the reservoir, and the liquid of con-
-+ densation, into the reservoir. .
30 | | | v
- arerepresented in the accompanying draw-

- . Fig: 1 represents one embodiment partly
o in side elevation and partly in section.
- %8 Fige
- eémbodiment. =
i The engine cylinder jacket 1s denoted by 1,
" the top of which forms a vapor space 2. =
~ The condenser may be of any well known o
- orapproved construction. In the presentin-the overflow outlet of the reservoir into com:
- stance we have shown the condenser as com- municotion with the condenser on the intake
. lgs prising an upper chamber 3 and a lower side '
. chamber 4 connected by the usual cooling the
~ passages 5. The lower chamber 4 may also

£D
c

~ The object of our in

1o Lhisosy | RS A
oo acondenser and an engine cylinder jacket in
. Intercommunication ; means being provided
. for circulating the liquid through the reser-
S volr and for maintaining the liquad at a pre-
iioyp determined level in the reservolr so that the .
~ lLquid may, by the action of gravity, be main-
- tained at about a predetermined level in the

be. provided with an uprising passage 6
‘acting both as an air escape and as a liquid

50 overflow for the condenser. The upper pump for raising the overflow and condensed

© Aoplication fled March 2,

ention is to provide a -

for ensuring the

- This system includes a liquid reservoir,

oOws

- Practical embodiments of our invention

2 represents a similar view of another

represents a similar view of a third -

_ with the usual filling cap 7.

S :_f.lwith;{ a

1927. Serial No. 172,081, -

chamber 3 of the condenser may be provided

lost by evaporation is denoted by 8 and is so

placed in reference to the cylinder jacket as

A liquud return passage 13 leads from the N
~lower: chamber 4 -of the condenser- through
smitable means such as an engine .driven

..

- In the form shown in Fig. 1, the liquid

low passage 15, which is located at a =
- predetermined height above the bottom of -

the reservoir, leads directly from the reser-
- voir 8 into the upper chamber 3 of the con-

qu-;-r_e d b}’ the cylindg er J?;L.er t Yo. i'IT"._e.pl'ét{:eﬂ _t_h_at

b5 'j. ;

- to provide about the desired liquid level in =
‘the same. The reservoir may be provided
_ 1lling cap 9. A liquid supply passage’ =
10 for the cylinder jacket 1 leads from the
‘bottom of the reservoir 8. A non-return
~valve 11 of any well known or approved form =
1s provided in this passage 10 for preventing =~
‘the pressure in the vapor space of the cylinder

‘vapor generated therein, back. through the
e ta _ - passage 10 into ‘the reservoir 8
© cylinder jacket under normal operating con-
- .ditions, thus avoiding the circulation of the

.20 l1quid. through the jacket, this result being
- obtained by providing a liquid overflow out-
o let for the reservoir located at a predeter-
- mined height above its bottom and also by
- properly fixing the height of the reservoir-:
with respect to the top of the cylinder jacket .

- and means such as a pump driven from the over

Lo “tie Ie oo Acvapor
escape passage 12 leads from the vapor space =~
2 1n the top of the cylinder jacket 1, to the
~upper chamber 3 of the condenser. = . .

-75-. f' o |

- censer and preferably below the upper end go
~of the liquid return passage 13. In'the form
- shown in Fig. 2, the liquid overflow passage
16 leads from a similar point within the res-
. ervoir downwardly into the lower chamber |
-4 of the condenser. In the form shown in

85

Fig. 3, the liquid overflow passage 16 instead

of the pump so that the pump will raise .

~tne reservoir overflow liquid and the liquid
~of condensation into the reservoir without
passing through the cylinder jacket..
- While we have shown an engine driven

~ of leading into the lower chamber 4 of the =
. condenser, leads into the passage 18 which =~
~connects the lower chamber 4 of the con-
~denser ‘with the reservoir 8 through the
liquid

-elevating pump 14 | The%e are only EEE
. three of many different forms for bringing T

05
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15
20

T3

liquid into the reservoir thrdugh the return

- Eassagel?:, it is obvious that any means may

e employed which will be operative for tiis
purpose.

It desired, the condenser -may be provided

with a drain cock 17, the pump with a drain

cock 18 and the cylinder jacket liquid supply

pipe with a drain cock 19. Also the top of
the cylinder jacket may be provided with a

o two-way safety valve denoted conventionally

by 20, operable in case of a possible stoppage

in any of the passages. In the forms shown
in Figs. 2 and 38, equalization of piessure is

provided for by communication between the
reservoir 8 above its liquid level and any-
where in the vapor space, as for instance,
by a passage 21 leading from said I'esServolr

into the upper chamber 3 of the condenser.

In the form shown in Fig. 1, the overflow

passage 15 serves for this purpose.

" In operation: Presupposing the system to
‘be supplied with the proper amount of lig-
uid :
14 will raise the liquid through the return
passage 13 into the reservoir 8. It will be

hen the engine is started, the pump

- seen that this does not circulate through the

‘overflow passage to the intake
© pump

cylinder jacket 1, but escapes through the
' _ side of the
either through the condenser as shown

1n Kigs.

~ circulation of the liquid through the cylin-

~ the passage 12 into the upper chamber 3 of

der jacket 1, the liquid in the jacket will
become rapidly heated to the boiling pont

and the vapor therefrom will escape through

the condenser. This vapor will become con-

“densed and the liquid of condensation, to-

; ﬁether with the reservoir overflow liquid, will

e raised by the pump 14 back into the reser-

voir 8. |

It will be understood that the l‘eserOir

should be so placed with respect to the cylin-

der jacket and that the overflow outlet in
the reservoir should be so placed that the

level of the cooling liquid in the reservoir
“will be such that it will maintain, by gravity,

~ substantially the desired level of the liquid

- 80

in the cylinder jacket under normal operat-

ing conditions. Also this will preclude the

~ return flow of liquid from the cylinder jacket

s o5
‘surplus liquid to the intake side of the pump
‘to be again raised into the reservoir. This

B through the vapor escape passage of the cyl-
‘inder jacket. Furthermore, the overfiow out-

let will take care of any surplus liquid raised
to the reservoir by the pump, returning the

circulation of the excess liquid through the

‘reservoir maintains a constant supply of liq-
uid to replace, by gravity, the liquid lost
- from the cyhnder jacket by rat
* Thereby the circulation of liquid through the.
- cylinder jacket is avoided. -

‘It is evident that any suitable liquid may
be employed and it is also evident that vari-

1 and 2 or directly to the return pas-.
‘sage 13 as shown 1n Fig. 3. There being no

~evaporation.’

1,754,301

ous changes may be resorted to in the cori-

struction, form and arrangement of the sev-
eral parts of the system without departing
from the spirit and scope of our 1nvention;

hence, we do not wish to be limited to the
particular embodiments herein shown and

described, but
What we claim 1s:—

1. In a cooling system for internal combus-
tion engines, a liquid reservoir, a condenser
and a cylinder jacket in intercommunication,
the cylinder jacket having a vapor escape
passage leading directly to the condenser, and
the reservoir having a liquid supply passage
leading to the cylinder jacket, a liquid over-
flow passage leading to the condenser and a

~liquid return passage leading from the con-

denser, and means in the last named pas-
sage for raising the overflow and condensed
liquid back into the reservoir whereby the
liquid in the reservoir may be maintained at
a predetermined level to thereby cause the
liquid in the cylinder jacket to be maintained
by gravity at substantially a predetermined
level under normal operating conditions.

9. In a cooling system for internal combus-

‘tion engines, a liquid reservoir, a condenser

in communication therewith, said condenser

having upper and lower chambers and thelr

connecting condensing passages, a cylinder
jacket in communication with the reservolr
and also in direct communication around the
reservoir with the upper chamber of the
condenser, and means for raising the liquid
from the lower chamber of the condenser into
the reservoir.

3. In a cooling system for internal combus-
tion engines, a liquid reservoir, a condenser
in communication therewith, said condeunser
having upper and lower chambers and their
connecting condensing passages, a cylinder
jacket in communication with the reservolr
through a liquid supply passage and in di-
rect communication with the upper chamber
of the condenser through an escape passage
for vapor only, and means for raising the
liquid from the lower chamber of the con-
denser into the reservoir.

4. In a cooling system for internal com-
bustion engines, a liquid reservoir, a con-
denser in communication therewith, said
condenser having upper and lower chambers
and their connecting condensing passages, a

‘cylinder jacket in communication with the
reservoir and also 1n direct communication

with the upper chamber of the condenser,

and means for maintaining the liquid at a
predetermined level in the reservoir includ-
ing a reservoir liquid overflow outlet 1n com-
munication with the condenser.

5. In a cooling system for internal combus-

tion engines, a liquid reservoir, a condenser

in communication therewith, said condenser

having upper and lower chambers and their
connecting condensing passages, a cylinder
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~voir including a reservoir liquid overflow
- outlet in communication with the condenser,
~ 6. Ina cooling system for internal combus-
“';p tion engines, a liquid reser -condenser
1n communication therewith; said condensger
‘having upper and lower chambers and their-
-connecting condensing passages,
Jacket in _
‘and also in direct communication with the “supply passage leading
.~ upper chamber of the condenser, means for - the cylinder jacket having a vapor escar
el “ maintaining the liquid at a predetermined Passage-leading carectly to the upper cham-
~~ level in the reservoir including a reservoir ber of the condenser, '
~ o+ hquid overflow outlet 1In communication with =
the condenser, and means for ‘raising the
~overtlow and condensed liquid back into the
reservoir. o
7. Inacooling system for internal combus-
tion engines, a liquid reservoir, a condenser 18I ¢ ‘ .
‘I communication therewith, said condenser. ‘a cylinder jacket, the L Teservolr.
~~having upper and lower chambers and their
- connecting condensing passages, a cylinder

i :; 20

ber of the condenser through a vapor esca

through a liquid supply passage and also in

rvolr, a condenser

L bEIOf the eo]_’ldenser tIiI‘.Ollgll 1! 'V&POI‘ ESG%}UPE_

oo 8, Inoacooli

. bustion engines, a liquid reservoir,-a con-

W

~overflow outlet in communication with the
- condenser and a liquid supply ‘outlet in com-
‘munication with the cylinder jacket, the
~cylinder jacket having a vapor outlet in -

‘denser having upper and lower chambers and .
oo their ~connecting CORdensmg passages, a
. cylinder jacket, the reservoir having a liquid

.

- direct communication with the upper cham-

cylinder jacket

‘munication with the cylinder jacket, the
having a vapor outlet in
direct communication. with the upper cham-
~ber of the condenser, the lower chamber of
the condenser having a liquid outlet in com-:

and i back into the reservoir, the said reservoir and -
direct communication with the upper cham.
passage, and means for “mamtaining the ) _
i1quid at a predetermined leve! in the reser- tarough its vapor outlet.
bustion engines, a liquid reservoir, a con- -
~denser having upper and lower chambers and
~their - connedting - condensing - passages, a v
‘Cylinder jacket, the reservoir having a liquid -
‘return passage leading from '
a cylinder

communication with the reservoir

ber of the condenser, 2 liquid overflow pas.

“return passage Tor raising the overfl R
~condensed liquid back into the reservoir, = g5
- i1 In a cooling system for internal com-

- bustion engines, a liquid Ieservoir, ‘a con- |
~denser having upper. and lower chambers o
cand their connecting condensing passages,

the cylinder jacket having a vapor

return passage for raising the over and
-condensed liquid back into the reservoir, the
-said reservoir and its overflow

g system for internal com-

.

for raising the overflow and condensed liquid

ts overflow outlet being so located with re-
spect to the cylinder jacket as to prevent the
Ppassage o1 liquid  from ithQ cylinder ] ia;_cl{e_t‘; .....

~ 10. Tn a cooling system for internal com-

n the lower cham-

leading to the cylinder jacket,.

escape

and means in the liquid
low and

90

eyl et, rvolr having a-
Liquid return passage Ie ading from the lower

- cnamper of the condenser, a liquid overflow

- Jacket in communication with the reservoir
‘through a liquid supply passage and also 1 -
direct communication with the upper cham-

passage leading to the con denser and a liquid
‘supply passage leading to the cylinder jacket,

ber of the condenser, and means in the iquid-
How . and -

passage being-

so located with respect to the cylinder jacket

~as to prevent the passage of liquid from the
‘cylinder jacket.through its vapor eseape pas-
sage to the condenser. -~ . T T

bﬁSthﬂf @ng 1Ines y & fllquld_ rezervoir y d Cﬁﬂdensn o

er having upper and lower chambers and their
connecting condensing passages, a cylinder
Jacket, a liquid return passage leading from
‘the lower chamber of the condenser to the 170
TeServoir, a vapor escape. passage leading.
L ! * ch from the cylinder jacket dir
o ber of theﬁcd_nd'enser{and-thé_-lowe_]:"-_chamber

.. of the condenser having a liquid outlet in
communication with the reservoir, and means
for raising the overflow
‘back into the reservoir. . _
9. In acooling system for internal combus-
tion engines, a liquid reservoir, a ‘condenser
. 85 having upper and lower chambers. and their
- connecting condensing passages, a “cylinder-
. Jacket, the reservoir having a liquid over-
o flow outlet In communication with the con- _ . R

. denser and a liquid supply outlet i_n'-.-'C-oln-f.;_;-_:.f_Conitm(eting'-L{_condensingi-]_Ja"ss::"z;}:gesgJ{a; cylinder -
-Jacket,:the reservoir, condenser and cylinder
Jacket being in intercommunication, ‘said cyl-

ol LIGET Ja ectly to the upper

‘passage leading from the bottom of the reser-
na ~voir to the cylinder jacket, a liquid overflow
overflow and condensed liquid

passage.

nto the reservoir through the first named =~
. L g0
~- 18 In a cooling system for internal com--

- bustion engines, a liquid reservoir, a condens- '.

er having upper and lower ch ambers-and their

~1nder: jacket having a vapor escape passage R
in direct ;f-'commum_c&tmn - with j__.:t11e'-_'_;11;pperi o
~chamber of the condenser and the reservoir

“munication - with the reservoir, and means havia g a liquid overflow outlet, the said reser:" 130

_ ape - passage leading directly to the upper cham-
~ passage, means for maintaining the liquid at

~a predetermined level in the reservoir in-~
cluding a reservoir liquid overflow outlet in.
communication with the condenser, and

| 100
- means for raising the overflow and condensed: o

* to the _ w1
“passage bringing the reservoir Into communi-

- cation with the condenser, and means for rais-
1ng the overflow and condenser hquid back
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“voir and its overflow outlet being so located

“with respect to the cylinder jacket as to pre-
“vent the circulation of liquid through the cy!-
~ inder jacket and means for raising the over-
g flow and condensed liquid back into the reser-
voir. - -

14. In a;,_'c'ot)ling | System”_for' internal com-

 bustion engines, a liquid reservoir, a condens-
~ er having upper and lower chambers and thelr
10 connecting condensing passages, 2 cylinder
~ jacket, said reservoir, condenser and cylinder
~ jacket being in intercommunication, the cyl-
" 1nder jacket having a vapor escape passage in

"~ direct communication with the upper cham-
15 ber of the condenser and the reservoir having

chamber of the condenser to the reservoir,

and means for raising the overflow and con-
densed liquid back into the reservoir through

said last named passage, the said overflow

passage leading from the reservoir to the low-

er chamber of the condenser.

In testimony, that we claim the foregoing
as our joint invention, we have signed our
names this 19th day of February, 1927.

IRA HUBERT AYRES. _
HERBERT RIVINGTON PYNE.

"~ aliquid overflow outlet located below the va-

por passage outlet to the upper. condenser

chamber, the said reservoir and 1its overflow
outlet being so located with respect to the cyl-

20 inder jacket as to prevent the circulation of

liquid through the cylinder jacket and means

for raising the overflow and condensed liquid
"~ back into the reservoir. | |

~15..In a cooling system for internal com-
‘25 bustion engines, a liquid reservoir, a condens-

er having upper and lower chambers and their

 connecting condensing passages, a cylinder
~jacket and its vapor space, a vapor escape pas-
sage leading from the vapor space to the up-

- 30 per chamber of the condenser, a liquid supply

~ passage leading from the reservoir to the cyl-
~ 1inder jacket, a liquid overflow passage, & lig-
-~ uid return passage leading from the lower
chamber of the condenser to the reservoir,
88 and means for raising the overflow and con-
“densed liquid back into the reservoir througa
said last named passage, the said overflow pas-

sage leading from the reservoir to the intake

side of said liquid raising means. - -
40 16. In a cooling system for internal com-
" bustion engines, a liquid reservoir, a condens-

~er having upper and lower chambers and their

connecting condensing passages, a cylinder -

- jacket and its vapor space, a vVapor escape
45 passage leading from the vapor space to the

- upper chamber of the condenser, a liquid sup-

ply passage leading from the reservoir to the
cylinder jacket, a liquid overflow passage, a
liquid return passage leading from the low-

50 or chamber of the condenser to the reservoir,

~ and means for raising the overflow and con-
~ densed liquid back into the reservoir through
said last named passage, the said overflow
~ passage leading from the reservoir to the con-
denser. o
~17. In a cooling system for internal com-
~bustion engines, a liquid reservoir, a condens-
‘er having upper and lower chambers and their

sage leading from the vapor space to the up-
~_per chamber of the condenser, a liquid supply
passage leading from the reservoir to the cyl-
“inder jacket, a liquid overflow passage, a lig-

connecting condensing passages, a cylinder
jacket and its vapor space, a vapor escape pas-

“uid return passage leading from the lower
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