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SAID HARRY C. MALLORY, DECEASED. 

ENGINE-COOLING SYSTEM. 
Application filed July 2, 1921. Serial No. 482,090. 

To all rhom it may concern: 
Be it known that I, HARRY C. MALIORY. 

a citizen of the United States, and resident 
of New York city, in the county of New 
York and State of New York, have invented 
certain new and useful Improvements in 
Engine-Cooling Systems, of which the fol 
lowing is a specification. 
My present invention comprises inprove 

ments in that type of engine cooling system 
specially adapted for use with automobile 
and analogous internal combustion engines 
in which practically all, or at least the major 
portion of the heat abstracted from the en 
gine by the cooling liquid is normally util 
ized in vaporizing the cooling liquid and is 
dissipated in a condenser in which the vapor 
is condensed. 
The general object of the present inven tion is to provide improved apparatus for 

the purpose specified characterized in par 
ticular by the simplicity of the piping and 
of the irovisions for EEE an ade quate supply of cooling liquid in the cooling 
E. under varying conditions of use. In the preferred mode of carying out my in 
vention I provide means for storing an 
excess of liquid in a suitable container, 
which serves as the condenser hot well and 
may be formed in whole or in part by the 
lower portion of the condenser shell. 
Liquid of condensation formed in the con 
denser and liquid flowing into the condenser 
from the jacket drains into this container. 
From this storage space I pump the cooling 
liquid into the engine jacket, preferably at 
or adjacent its bottom, at a rate exceeding 
that at which liquid is vaporized in the en 
gine jacket. At the top of the jacket I pro 
vide an outlet through which liquid and any 
por formed in the jacket pass to the top 

of the indenser. The condenser preferably 
differs from the ordinary radiator of a 
water cooled system by having provisions 
for diverting the water entering the top if 
tie condenser away from the condensing 
tubes or other condensing surfaces into 
channels running down to the condenser 
hot wril and serving as flow paths for the 
water and as vapor distributors. 
The various features of novelty v, hicl 

characterize my in ention are pointed 
with narticularity in the claims annexed to 
arid forming a part of tis specificati? I. 

For a better inderstanding of the invention 
however, and the advantages possessed by 
it, reference should be had to the accom 
panying drawings and descriptive matter 
in which I have illustrated and described 
a prefered embodiment of my invention. 
Of the drawings: 
Fig. 1 is an elevation with parts broken 

away and in section of one form of my im 
proved cooling system; 

Fig. 2 is a section on the line 2-2 of 
Fig. 1; 
Fig 2 is an enlarged front end elevation 

drawn approximately to scale of a portion 
of the condenser shown diagrammatically 
in Figs. 1 and 2; 

Fig. 3 is an elevation taken similarly to 
Fig. 1 of a portion of a modified arrange 
ment; and 
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Fig. 4 is a section on the line 4-4 of 
Fig. 3. 
In the drawings and referring first to the 

construction shown in Figs. 1 and 2, A 
represents the cooling liquid jacket for the 
cylinder's A of an ordinary internal com 
bustion automobile engine. An inlet A' is 
provided at the bottom of the jacket space 
for the cooling liquid which will ordinarily 
be water, or a water and alcohol mixture, 
and A represents the outlet for vapor which 
also serves as the overflow outlet for the 
cooling fluid. In the particular arrangement 
shown in Figs. 1 and 2, the outlet A opens 
from the end of the jacket space near its 
top and is of substantial size. The outlet 
A is connected by a conduit C which may 
include the usual flexible coupling C to 
the upper portion of the condenser. Inter 
spersed through the condensing space or in 
terior of the condenser are the usual con 
densing surfaces which may be of any usual 
or suitable type. For automobile use the 
condenser may well be formed, as shown, 
like the radiator of the usual water circulat 
ing cooling system, namely, with horizontal 
Small diameter tubes B closely spaced to 
provide horizontal passages for atmospheric 
air which is drawn through them from the 
front to the rear of the condenser by the 
usual fan G', the ends of the tubes being 
expanded and soldered together to form the 
sitesponding portions of the condenser 
shell. 

In the form of ny invention shown in 
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Figs. 1 and 2 the tubes B are omitted from 
portions of the condenser to provide an 
open space B into which the conduit C 
opens, vertical passages B at the sides of 
the condenser, and a water receiving space 
or hot well B. A baffle at the bottom 
of the space B' deflects water and steam en 
tering the condenser from the conduit C 
into the passages B, which serve as steam 
distributing channels and also form flow 
paths for water passing to the hot well or 
water space B. Advantageously the con denser is provided with suitably disposed 
baffles or rain plates R which serve to de 
flect water of condensation formed on the 
condensing surfaces above them away from 
the condensing surfaces beneath them and 
into the passages B. The water space B 
in the botton of the condenser shell is co 
nected to the water inlet A' of the jacket 
by a conduit D including a pump E. Ad 
vantageously, in some cases, the conduit l) 
is formed as shown with a goose neck por 
tion D' extending to the water level which 
it is desired to maintain in the jacket to 
prevent the jacket from draining when the 
pump is stopped. To prevent syphon 
draining the goose neck should be vented 
as by means of the vapor pressure equaliz 
ing connection F from the top of the goose 
neck into the condenser B. The pump E is 
driven, in 4the construction shown, from the 
engine shaft through a reduction gear con 
ventionally illustrated at E' and throught 
which the driving belt G for the fan G' is 
also driven. 
Preferably provisions are made for ad 

mitting air to and withdrawing air from 
the condenser as disclosed in my prior ap 
plication No. 163,332 and No. 473,439 to 
thereby vary the capacity of the condenser 
as required to maintain an approximately 
constant vapor pressure and temperature in 
the condenser notwithstanding variations it 
engine load and in the temperature of the 
external atmosphere. The means shown for 
this purpose corpprises an air pipe H con 
nected through a steam trap I to the suc 
tion intake manifold L. of the engine to 
thereby exhaust air from the condenser as 
required to maintain a minus pressure 
therein. As shown the pipe H projects into 
the condenser shell and is formed with an 
air inlet H at its under side through which 
air may enter the pipe from the intertube 
space, but into which water of condensation 
draining down from the condensing tubes 
B will not fall. The minus pressure thus 
maintained is fixed by the adjustment of a 
vacuum relief valve K which automatically 
opens to admit air to the condenser when 
the pressure of the atmosphere exceeds the 
pressure in the condenser by a predeter 
mined amount. Advantageously the air 
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tubes B and has expanded portions H2 
shaped to take the place in the end walls of 
the condenser shell of the expanded end 
Portions of a group of say seven tubes B as 
shown in Fig. 2. The front end of the pipe His closed. A plug cock H. nay be pro 
vided in the pipe which can be closed when 
this is desirable. M represents a safety 
valve attached to some part of the circulat 
ling system which opens and permits the es 
cape of vapor or liquid when, from any 
cause, the pressure in the circulating systein 
exceeds a predetermined amount. Te 
walls of the condenser hot well and of the 
channels B may be insulated to minimize heat losses. 

In the preferred mode of use contem 
plated of the apparatus shown in Figs. 1 
and 2, the unvaporized liquid passing into 
the condenser through the conduit C runs 
off the ends of the baffle B into the chan 
nels B and falls through the latter into 
the water space B'. The steam entering the 
space B also passes into the channels B8, 
and is distributed by the latter into the in 
tertube space. The liquid of condensation 
formed above the baffles R drains into the 
space B through the channels B3 while the 
water of condensation formed below the 
baffles R. drains directly into the space B. 
When the apparatus shown in Figs. 1 and 2 
is operated in the manner described, the 
temperature at the top of the jacket will be 
Inaintained approximately constant at a 
value determined by the setting of, the 
vacuum relief valve K, notwithstanding 
variations in engine load or of the temper 
ature of the cooling air drawn through the 
condenser by the fan G'. 
When the connection C is upwardly in 

clined from the top of the jacket condenser 
as shown in Figs. and 2 as is necessary or 
at least desirable in adapting the invention 
to certain types of engines, the liquid level 
in the system will be practically at the bot 
tom of the discharge end of the conduit C 
and may be well above the top of the jacket. 
In this case some of the vapor generated by 
the heat absorbed from the jacket will be 
liberated in the vapor space above the 
liquid level in the discharge end portion of 
the connection C, but under heavy load cons 
ditions, much of the vapor generated will 
be entrained in the boiling water entering 
the condenser, and will separate from the 
water in the condenser space B°. Where 
the type of engine employed or other con 
ditions makes it possible to provide a vapur 
space in the top of the jacket itself and to 
horizontally dispose the pipe, C connecting 
the top of the jacket with the top of the 
condenser, this may advantageously be done. 
In such case the fi level in the system 
will be well below the top of the jacket as 
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pipe is of appreciably larger size than the shown in Figs. 3 and 4 and liquid will then 
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normally overflow from the top of the 
jacket into the condenser along the bottom 
of the conduit C while vapor will flow 
through the upper portion of the conduit. 
The relative amounts of liquid and vapor 
entering the condenser may vary through 
wide limits without changing the character 
of the operation appreciably, and with the 
system filled with water and the cock H' 
adjusted to close the air pipe H, the system 
shown in Figs. 1 and 2 will operate as a 
water cooled system. 
Ordinarily E. system is initially supplied 

with water as through the opening normally 
closed by the safety valve M to fill the 
jacket and conduit C to the overflow level, 
and to fill the hot well to a level somewhat 
below the air exhaust connection H. After 
the jacket is initially filled, additional liquid 
may be supplied from time to time as re 
quired to make up leakage loss. It will be 
apparent that with the jacket full and the 
hot well partly filled, the system contains a 
considerable ambunt of liquid in excess of 
that required for operation, and consider 
able leakage of i O E. may occur from the system before replenishment be 
comes necessary. The amount of excess 
liquid which may thus be stored in the hot 
well depends of course upon the dimensions 
of the latter. 
Where to get increased capacity, or for 

other reasons, it is desirable to have the top 
of the condenser appreciably above the out 
let A from the engine jacket, the space B 
of the condenser into which the outlet is 
connected miy be located between upper 
and lower groups of tubes B' as in the con 
denserDA shown in Figs. 3 and 4. With a 
single fan, and with the central arrangement 
of the conduit C shown in Figs, 3 and 4, 
the portion of the condenser above the inlet 
will be relatively less effective than the 
lower portion of the condenser but neverthe 
less may add appreciably to the total capac 
ity of the condenser. In the construction 
shown in Figs. 3 and 4 the air exhaust pip 
ing H comprises one branch opening to the 
bottom of the condenser as in Figs, 1 and 2, 
y a second branch opening to the space 
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In both forms of my invention illustrated, 
if a constant vapor pressure is maintained 
in the condenser, an approximately constant 
pressure and a correspondingly constant 
temperature will be maintained in the en 
gine jacket under all conditions of opera 
tion. The provisions made for introducin 
liquid into the jacket at a rate in excess o 
that at which liquid is vaporized by heat 
absorbed in the jacket not only insures a 
liquid circulation through the jacket, but 
insures an adequate amount of liquid in the 
irket at all times. The return connection 
i : in vaporized liquid thus forms a simple 

and effective overflow device. To revent 
all possibility of the direct flow of steant 
through the passages 3' and 3' to t'air 
outlet port H, baffles S may be provided as 
shown in Fig. 4 to provide water seals be 
tween the lower ends of the channels lil 
the portion of the space B' immediately he 
neath the air pipe H. 
While in accordance with the provisions 

of the statutes I have illustrated and ill 
scribed the best forms of my present in Yen 
tion now known to me, it will be all arent 
to those skilled in the art that changes lay 
be made in the form of my invention, with 
out departing from the spirit of my inven 
tion as set forth in the appended claims, and 
that certain features of my invention may 
sometimes be used to advantage without a 
corresponding use of other features. 
Having now described my invention, what 

I claim as new and desire to secure by I.et 
ters Patent, is: 

1. In a cooling system, the combination 
with a liquid cooling jacket having a top 
outlet, of a surface condenser comprising 
distrihuted condensing surfaces, a connec 
tion from said outlet to the upper portion of 
the condenser for passing liquid and vapor 
into the latter, means within the condenser 
for diverting liquid away from the condens 
ing surfaces and a pump for passing liquid 
from the bottom of the condenser into said 
jacket. 

2. In a cooling system, the combination 
with a liquid cooling jacket having a to 
outlet, of a surface condenser, comprising 
distributed condensing surfaces arranged to 
provide one or more steam distributing 
channels leading downward past the con 
densing surfaces, a connection from said 
outlet to the upper portion of the condense 
for passing liquid and vapor into the latter. 
means within the condenser for diverting liquid away from the condensing surfaces 
and into said channels, and a pump for pass - 
ing the liquid from the bottom of the con 
denser into the jacket. 

3. In a cooling system, the combination 
with a liquid cooling jacket having a top 
outlet, of a surface condenser comprising 
distributed condensing surfaces arranged in 
upper and lower groups, a connection from 
said outlet to the condenser opening to the 
latter between said groups of condensing 
surfaces through which liquid and vapor 
pass into the condensers, means within th: 
condenser for diverting liquid away fron 
the lower group of condensing surfaces, and 
a pump for passing liquid from the bottom 
of the condenser into said jacket. 

4. An engine cooling condenser compris 
ing a plurality of parallel tubes spaced apart 
and having their end portions connected to 
gether to form walls closing the ends of the 
intertube space and histing an opening in 
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12. 

the wall of one of said tubes whereby the 
latter forms a connection to the intertube 
sace of the condenser. - 

5. An engine cooling condenser compris 
ing a plurality of small parallel tubes spaced 
a part and having their end portions ex 
pal ided and connected together to form walls 
closing the ends of the intertube space, and 
a larger tube parallel to the others and as 

10 semilled with them and having portions 
fortning parts of said walls shaped to take 
the place of the expanded end portions of a 
group of the smaller tubes and having an 
(ii)ening in its wall to said intertube space. 

6. If a cooling system the combination 
with a liquid cooling jacket having a top 
(titlet, of a surface condenser comprising 
distributing condensing surfaces arranged 
between an upper vapor space and a lower 
lituid space and arranged to provide one or 
more distributing channels leading down 

s 
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ward past the condensing surfaces from the 
yapor space to the liquid space, a connection 
from said outlet to the upper portion of the condenser for passing liquid and vapor into 
the condenser, means within the condenser 
for diverting liquid away from the condens 
ing surfaces R into said channels, a pump 
for passing liquid from the said liquid space 
of the condenser into said jacket, an air out 
let from the condenser above but adjacent 
the said liquid space, and baffles at the sides 
of said channels liquid sealed at their lower 
ends for preventing the direct flow of vapor 
from the lower ends of said channels 
through the said liquid space to said air 
outlet. 
Signed at New York city, in the county 

of New York and State of New York, this 
1st day of July, A. D. 1921. 

HARRY C. MAILORY. 
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