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. Appl:icatiﬁn filed August 18, 1922. - Serial No. 582,218,

. This invention relates to cooling systeins
for internal combustion engines and has for
“its objéct to improve the operation as well
as the efficiency of the systems which have
been heretofore proposed. ‘
_ With these and other objects in view the

“invention consists in the novel details of con-:
- “struction and combination of parts more-

fully heréinafter discloséd and particularly.

poiuted out-in the claims. - .

Referring to the accompanying drawii.igsl
forming a part of this specification in which

like numerals designate like parts ‘in all’

the views:+——

Figure 1'is a diagrammatic partially sec-
n;
accordance with ‘this inventionj - R

Figure 2 is a sectional view of ‘a portion -

Figure 1; .

of the parts:shown in

Figure 8 is an enlarged. detail pal'tially-:
ump and 1ts asso-

sectional . view of the 7
| parts Figure 1; - °
. Figure 41s a view similar to Figure 1 but
showing a somewhat modified form of con-
struction; I :

Figure 5 is a detail Sectiéx__la'l:’_s.'iéﬁ of the

valved air vent shown in Figure 4; and

Figure 6 is a detail sectional view of a
- portion of. the jacket and the pipe leading .

thereto illustrated in Figure 1.

Referring to Figures 1 to 3, 1 indicates a

a tank 3, 4 a pipe leading from said tank

3 to the tank 5, 6 a plurahity of water tubes

whose lower ends open into said tank 5 and

- whose upper ends open into the- air tank 7,

40

-8 heat radiating fins surrounding said tubes -

6, and 9 a vent %‘pe leading from said. air

tank-or chamber

" is the pump 12, delivering into the pipe 13
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connected to the tank 8 as shown. Leading:

from said tank 8 to.the pump 14 is the pipe 15.

Said pump 14 is-provided with a shaft 16, a:
“set of impeller blades 17, a single stuffing box-

18, and a baffle or partition 19 as illustrated.
" In the modified form of. the invention

-illustrated. in’ Figures 4 to 6, the pipe 4 is-

dispensed - with, and the short pipe 22 is

Jded into the space 28 formed by the parti-

tions 24 in the air chamber 7, and from this

space. 23 lead one or more tubes 25 of the -

“honey comb-of the«radiator 26. The lower
ends of tubes 25 open into tank 5, and from
chamber 7 leads the vent. tube 27
-with the cap 80" associated with the open-

- 'Steam or hot water,

jacket, 2 a pipe leading from said jacket to_ )
“portion of the fluid in tank 3 will be further

n 7 to-the atmosphere. Con--
nected to the radiator 10 by the passage 11-

rovided

ings 817 and ‘valve 28, controlled by ‘the
spring 29. This cap 30’ with its'associated
opeings 31" and valve 28 are also provided -

on the pipe 9 illustrated in Figure 1 in order-

to, control the temperature of the fluid in

the circnit containing the pump 12. -~ - .

~ In this modified form of the invention the -
pump 14 is dispensed with' and the colder.
bottom fluid flows. by gravity from tank 3

“to jacket 1. Referring more articularly to-

Figure 1, the operation of this inyention is .- v

as follows:— R o
or a mixture of steam
and hot water pass from the jacket 1, under
pressure, through the pipe 2 to the tank 3

other heat radiating elements with which

said tubes-are provided in’the radiator.10.
-~ As fast as the vapors are condensed they will
flow down said tubes 6 under the action of.
- gravity and collect in the tank 5. Any

vapors which are not.condensed in the tubes
6 will: find their way into the air chamber

7 between the top &nds of the tubes 6, and
. the bottom of the tank 3; where said vapors

being brought into contact with the.cooler
condensed and will therefore find their way

of gravity descend said tubes to the tank 5.
The pump 12 is operated by means not
shown to suck the fluid out of the tank 5,
and force it through the pipe 13 back into
said tank 3, as fast as the vapors are con-
densed. The fluid is thus circulated around

70

~until the level 30 of said fluid in said tank .
. overflows the extreme end 31 of the pipe 4, - .
when said hot fluid will flow down said pipe "

‘4 into the tank 5, whereupon vapor ‘will be
‘given off from said fluid which will rise-in.
‘the water passages 6 and be condensed there-
“in" gwing to the cooling effect of the fins or

(3
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‘back into the tubes 6 and under the action .

95

and around. through the tank 3, the pipe 4

and the tank 5 so long as the level 30 is main-

‘tained above the extreme end 81 of the pipe
4, and 8o long as the pump 12 is running. -

The extreme end 33 of the pipe 13 is located

.on the level above that of the extreme end
‘81 of ‘the pipg 4 so that the fluid is taken

out of tank 8 by pipe 4 before. it rises to

-a height sufficient.for it to flow back into

100
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said pipe-18. When the load on the engine

increases the combustion chambers get hotter
and therefore the temperature in the jacket
rises with a result that more steam of other-
fluid passes through the-pipe 2 into the tank

=

10

3 than is the case when the load is lighter.
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Under such conditions the pump 14 which is
preferably of the centrifugal type runs
faster and therefore sucks through the pas-
sages 35 and 36 more than the normal
uantity of fluid which enters said jacket
through the passage 37.. The fluid thus
sucked into the passage 36 is forced radially

“outward by the impellers. 17, and -thus is a

pressure created in the impeller -chamber 37
which causes said fluid to be forced out past

the baffles 19 into the passage 37 and into

. the jacket 1, all in a manner which will be
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understood from Figure 3 of the drawings.
It thus results that as the speed of the en-
gine increases the circulation of the fluid
through the pipe 4 increases as well as the

condensation of said -fluid in the tubes 6.

In the meantime, the pump 12 has its speed

. correspondingly increased so that the fluid

is returned at an increased rate to the tank
3 and thus is the extra cooling demand on
the system supplied. -Said pipe 4 does not
pass directly through’ the radiator honey
comb, and therefore its cooling effect is rela-
tively slight. _ :

In the modified form of the invention
shown in Figure 4, however, the water tubes
25 of the honey comb are utilized to return
the fluid from the-tank 3 and pipe 22 to the

tank 5, and as these tubes are subjected to.
.a much greater cooling action than the tube

4, any fluid passing therethrough is of neces-
sity cooled to, a greater degree than would

- be the case in-Figure 1. In this construc-

tion shown in Figure 4, the vapor passes up
the water tubes 6 on the outside of the con-
ducting tubes 25 and ‘said vapors are con-
densed in the manner above ‘disclosed and
fall back into the tank 5 as will be readily

~understood.” -

Any vapors that are not condensed in said

- tube 6 find. their way into the air chamber

. 1n the same manner as was disclose

i5
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7 and they are likewise additionally cooled

nection with Figure 1. The pump 12 like-

wise returns the cooled fluid tc the tank 8
through the pipe 13 and thus circulates the

fluid around and around from tank 3 to tank
5 and back in the same manner as above men-
tioned. Owing to the fact that the bottom
of the tank 8 will contain the eoldest stratas
of fluid the pipe 50 is relied upon to convey

" its proportion of fluid back to the jacket 1

65

60

through the action of gravity. A suitable
valve 38 is preferably employed in said pipe
50 to prevent a sudden rise of temperature in
the jacket 1 from forcing fluid out of said
pipe back into the tank 8. Kither of these
forms of radiators may be operated at
atmospheric pressure or below atmospheric
pressure as desired. ' _

In the forms shown a spring controlled
valve 28 is provided which is adjustable and
therefore the pressure in the system may be
increased - to any point desired. o

in con--

1,630,069

In the form shown in Figure 4, there is
no possibility of oversupplying the jacket
by means of a pump because no pump di-
rectly forces fluid into the jacket. The cir-

“cuit from the tank 3 to the jacket and back

to said tank 3 is one of low radiating capac-
ity and therefore, the jacket fluid can be
rapidly brought to the boiling point. Fur-
ther, when the level 30 of the fluid in the
tank 3 gets below the extreme end 31 of
pipe 4 or the extreme end 40 of pipe 22 it is
evident that steam will pass directly down
either pipe.4 or pipe 22, and their connec-
tions into the tank 5 whence it will pass up-
wardly through the water .tubes 6 and be
rapidly condensed. - . - .

It is further evident the vapors will only
pass up said tubes 6 to such distance as is
necessary to condense the same whereupon
the condensed fluid will return to the tank 5
and under normal conditions will-the upper
ends of said tubes 6 be substantially empty
and dry. Of course, the heat radiating ca-
pacity and therefore the cooling capacity of
the passages 25 may be increased to any
point desired for all that it is necessary to

‘do isto select a sufficient nunber of said pas-
-sages 25 to provide the necessary radiation. "

‘It will be clear-that this system may be
run at temperatures above and below as well
as at atmospheric pressures. For by con-
trolling the escape of the gases including
the air from the tube 9 by any suitable
means, as indicated for example, in Figure
5, the pressures in the tanks 7 and 5, and
therefore, in the jacket 1, are controlled;

‘and by controlling these last named pres-

sures the .temperatures in the combustion
chambers, and the ignition and burning of
the fuel mixtures are controlled. As the
temperatures of the combustion chambers
govern the satisfactory propulsive efforts of
the fuel it is clear that the efficiency of the
engine and its'smooth workings under vary-
ing loads and conditions will depend in a
measure upon the satisfactory control of the
jacket pressure, as disclosed above. Fur-
ther, it will be clear that the above impor-
tant control of the jacket pressures are ef-
fected in: this invention by disposing the

“water tubes 6 in parallel with the tank 5

and with their open upper ends connected
with tank 7 so that vapors arising from tank
5 ascend said tubes 6 until they are con-
denséd and they fall back in the liquid form
into' the tank 5, whence they are pumped
out through pipe 13 back into tank 3.

It will further be observed that this sys-
tem comprises a closed circuit wherein it

.may be said that liquid or vapor from pipe

2 divides in tank 3; one part returning to
jacket 1 through pipe 15, and another part"
passing from pipe 4 to tank 5 and through
pipe 13, tank 3 and pipe 15 back to jacket’
1. The radiator or cooler 10 is joined in
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parallel with this last named circuit for the
heated fluid rises up in the passages of the
radiator to a point where condensation takes

* place, as above stated, and where air is lib-

10
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erated and then returns to tank 5 through
the same passages it first ascended. ’

It s obvious that those skilled in the art.

may vary the details of construction as well
as the arrangement of parts. without de-
parting from the spirit of the invention,
and therefore, I do not wish to be limited to
the above - disclosure escept
quired. by the claims. -

What I claimis:—, o A

1. In a cooling system for internal com-
bustion engines the combination of a jacket;
a tank; a connection between said jacket and
tank; a second tank;-a connection between
said first and second named tanks; a pump;
a connection between said pump and said
second tank ; a connection between said pump
and said first named tank; a cooling means
located above said second tank having vapor
condensing tubes communicating with. the

5 latter; and ‘a second conrection including a

pump’ between said first named tank and
said jacket, substantially as described.

9. In 'a cooling system for internal com-
bustion engines the combination of a jacket;
a liquid eircuit composed.of a tank and con-
nections- leading from said jacket to said
tank and from said tank back to said jacket;
a second tank; a heat extracting méans lo-
cated below said first named tank provided
with an air chamber, and open ended pas-
sages joining said chamber and second tank;
and means for circulating liquid from said

first named tank to said second tank and’

from said‘second .tank to said . first named
tank, -substantially as described.
3. In a cooling system for internal com-

bustion engines, the combination of a jacket;
. a pair of liquid holding-tanks located one

above the other; means-for continuously cir-
culating liquid between and through said
tanks; means. for condensing vapors given
off in the lower one of said pair of tanks;
and connections including a pump between

- said jacket and the uppermost tank, sub-

stantially as described.

‘4. In a cooling system. for {hternal com-

bustion engines the combination of a jacket;
a pair of liquid holdiny tanks located at dif-

as may be re--
- - again; open ended cooling passages' con-

an upper tank; a lower tank; a pump and
connections for continuously circulating a
liquid between said jacket and sgid upper
tank; a cooling means located between said
tanks and connected with said lower tank;
and a second pump and connections for con-
tinuously circulating liquid between - said
tanks. o : '

6. In a cooling system for intermal com-
bustion engines the combination of an upper

and - a lower tank; mean$ for circulating

fluid from one tank to the other and back

nected to the lower tank; an air chamber be-

tween the upper tank and the open upper

ferent levels; means for passing liquid and

vapors from the uppermost one of said tanks
to the lowermost one of said tanks; means
for passing liquid back from the lowest to
the highest of said tanks; a cooling means
located between said tanks adapted to con-
dense any vapors given off from said lowest
tank; and a pair of connections between said
jacket and said upper tank, substantially as
described. . :

5. In a cooling system for internal com-
bustion engines, the combination of a jacket;

“

ends of said passages; a jacket; and a con-
nection between sard jacket and the upper
tank, substantially as described.

7. In a cooling system for internal com-
bustion engines; the combination of an upper
and a lower tank; a jacket; a connection be-
tween,said jacket and the upper tank; means

for circulating fluid from one tank to the

other and back again; open ended cooling

passages connected to the lower tank; an air .

chainber between the upper tank and the
open upper ends of sai¢d passages;and means

associated with said air chamber for reliev-

ing the pressure therein. Co
~ 8. In a cooling system for internal com-
bustion engines, the combination of a cir-
cuit for the jacket fluid; a second cireuit

communicating with said first named circuit

for said fluid; separate. means for circulat-.

ing the fluids in said eircuits; a radiator
joined in parallel with said circuits; and
means for controlling the temperature in
said last named circuit. -

.9. In a cooling system for. internal com-
bustion engines including a tank, the com-
bination of a circuit for the jacket fluid in-
cluding said tank; a second circuit including
said tank for said fluid; separaté means for
circulating the fluids in said circuits; a con-
denser joined in series with said second cir-
cuit and parallel to said first circuit; and
means for controlling - the .temperature in
said second circuit: ’ -

10. In a cooling system for internal com-

. bustion engines including a tank, the com-.

bination of an all-liquid circuit for -the
jacket fluid including said tank; a second
circuit of liquid.and wapor and including
said tank for said fluid; separate means for
circulating the fluids in said circuits; a con-
denser joined in series with said second cir-
cuit and parallel to said first eircuit for con-
densing the vapors™in said circuits; means

to restrict in said circuits; the liquid levels
to create thereabove the space for’said
vapor; and nieans for controlling the-tem-

perature in said second_circuit.
In testimony whereof I affix my signature.

WELLINGTON W. MUIR.
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