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WATER COOLER OR RADIATOR.
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T'o all whom it may concern:

Be it known that I, Epwarp T. CURraN, a
citizen of the United States, residing in the
city of Detroit, in the county of Wayne and
State of Michigan, have invented new and
useful Improvements in Water Coolers or
Radiators, of which the following is a speci-
fication. ‘

This invention relates to radiators for
cooling liguid, such as the cooling medium,
usually water, circulating through the jack-
ct of an internal combustion engine, and it
is the principal object of the invention to
provide a radiator in which the heat radiat-
g surface of the radiator is automatically
increased and decreased by and, in .accord-
ance with the rise and fall in the tempera-
ture of the liquid being cooled.

In radiators of this character a reservoir
or tank is in circulation with the outlet of
.the jacket of the engine to receive the heat-

~ed liquid from said jacket, and said reser-
voir 1s connected to a second reservoir or
tank, which has an outlet connected with the
inlet of the jacket of the engine, by a series
of juxtaposed tubular passages to conduct
“the liquid in thin streams from one reservoir
to the other to cool the same. Experience
has shown that the cooling of the liquid is
more effective in its passage through the
lateral tubular passages or at the ends of the
radiator. To faciliate the cooling of the
Hgud 1n its circulation through the passages
means are provided, usually a rotary fan, to
iraw air throungh the spaces between and
against the tubular passages. This fan is
iocated in the rear of the radiator to rotate
on an axis coaxial with the center of the
radiator with result that considerable more
air is drawn against and through the spaces
between the tubes at the lateral ends of
the radiator and still further increasing the
cooling efliciency of such tubular passages
and the liauid passing therethrough,

1t is a further object of the invention to
so constriet and arrange the radiator that
the incoming heated liquid or water from
the jacket of the engine is directed to and
caused to flow or circulate through the pas-
sages at the lateral portions of the radiator
only when the liquid is at a low temperature,
comparatively speaking. and to increase the
radiating surface for the liquid by and in

- accordance with a rise in temperature of

the liquid by causing the liquid to aiso flow
or circulate through the tubular passages at
the: central portion of the radiator.

With this’ object in view I have shown
in the drawing accompanying and forming
a part of this specification an embodiment
of my invention, in which Figure 1 is a
front elevation partly in section.

Figure 2 is a sectional side elevation taken

on the line 2—2 of Figure 1 looking in
the direction of the arrows; and

Figure 3 is a sectional plan view taken
on the line 3—3 of Figure 1, and showing
a fan in relation to the radiator and in
dash lines diagrammatically indicating the
direction and volume of air drawn through
the radiator by the fan at different points
of the radiator.

Similar characters of reference designate
like parts throughout the different views of
the drawing. :

In the embodiment of the invention shown
in the drawing I have illustrated a radiator
which is adapted for use in connection with
motor vehicles to cool the cooling fluid, such
as water, for the engine, and comprising a
reservoir 4 in which to receive the heated
liquid to be cooled, and a reservoir 5 for the
cooled liquid, said reservoirs being arranged
in superposed and spaced relation and rigid-
ly connected by side members 6 to form the
usual rectangular open frame structure, the
side members having supporting brackets
7 secured thereto. The reservoir 4 has an
inlet 8 located at the rear and bottom and
centrally between the ends, which is adapted
to be connected in water circulation with the
outlet of the water jacket of the engine.
Said reservoir also has a filler opening 9
which is closed by a removable cap 10. The
reservoir 5 has an outlet 11 which is adapt-
ed to be connected in water circulation with
the inlet of the engine water jacket.

To cool the water the reservoir 4 is con-
nected with the reservoir 5 by a series of
passages to permit the water to flow from
the reservoir 4 in a plurality of thin streams.

These passages comprise tubes 12 of suit-
able shape in cross. section, but are prefer-
ably of the shape shown in Figure 3, and
arranged in juxtaposed alinement within the
side members 6 with the upper ends of the
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tubes connected to the bottom of the reser-
voir 4 and at their lower ends with the top
of the reservoir 5 to lead the water from the
reservoir 4 to the reservoir 5. The usual
outlet pipe 13 is also provided, said pipe
passing through the rear of the reservoir
4 with the end having the inlet opening ex-
tending up inte the tubular portion in whicl:
the filler opening for the radiator is located,
whereby to drain any overflow of water
from the radiator due to the expansion of
the water by the heating of the same.

As is well known a water cooled internal
combustion engine will operate at its highest
efficiency when the cooling fluid is main-
tained at a substantially even temperature,
and that the temperature of the water is
varied with the varying speeds at which

"the engine is operated, and it is an object
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of the present invention to provide means
to automatically increase or decrease the
circulating area of the heat radiating or
emitting surface of the radiator by and in
accordance with the varying engine speeds
and consequent variable temperatures of the
water. ’ :
Furthermore, experience has shown that
water passing through the passages 12 ad-
jacent the sides 6 will cool more quickly and
efficiently than the water passing through
the tubes centrally of the radiator, and that
the cooling efficiency of the passages or tubes
decreases the further they are in from the
sides 6, with the passages or tubes in the
middle or center of the radiator having the
lowest cooling efficiency. The cooling effi-
ciency of the lateral tubes is further in-
creased by a rotary fan, shown in & general
way at 14, Figure 8, usually located in the
rear of the radiator and operative to draw
air through the spaces between and against
the tubes, the greatest volume of air being

drawn through the spaces between the lat-

eral tubes, which gradually decreases and
is at a minimum in a line with the axis of
rotation of the fan, as shown in a diagram-
matic manner. by the dash lines 15 in Fig-
ure 3.

To increase and decrease the heat radiat-
ing surface means are provided to cause the
heated water entering the reservoir 4 to

flow and circulate only through the lateral
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tubes when the water is at a low tempera-
ture and to automatically increase the cir-
culating area or outflow of the water from
the reservoir 4 by and in accordance with
the rise in temperature of the water enter-
ing said reservoir. To cause this increase
and decrease in the water circulation a plu-
rality of partitions or dams extend trans-
verse and up from the bottom of the reser-

voir 4 and preferably to. adjacent the top,

these dams being shown in the present in-
stance as two in number 16 and 17 separat-
ing the reservoir 4 into three chambers 18,
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19 and 20 having communication with each
other over the top of the partitions or dams.
The inlet 8 for the heated water has out-
lets in a bifurcation 21 to lead or direct the

incoming water into the lateral chambers 7

18 and 20, as at 22 and 23, (Figure 3). The
bifurcated outlet is formed by a plate 25 ex-
tending downward and forward from the
rear wall to the bottom of the reservoir 4.

as clearly shown in Figure-2, and between 7

the partitions 16, 17 with the outlets 22, 27
to the chambers 18, 20. through openings in
the partitions. This plate hasa wedge shaped
member 24 extending. transversely thereof

'(Figures 2 and 3) with the apex of the

wedge in line with the axis of the inlet pipe
8 and against which the incoming water
through the pipe 8 strikes thus not only de-
flecting the water to opposite sides through
the passage 21 but also breaking its force
and lessening its agitation.

-In operation the radiator is filled with
water to a point below the top of the par-
titions 16, 17. As the engine is started
and with the water at a comparatively low
temperature due to the slow engine speed,
or due to climatic conditions, the water will
be discharged from the engine jacket to the
chambers 18, 20 and the water will only
circulate through thie tubes communicating
with said chambers. However, as the tem-
perature of the water rises and causes a con-
sequent expansion of the same due to the

‘increased engine speed, and the tubes com-

municating with the chambers 18, 20 are no
longer sufficient to cool the heated and ex-
panding water, the water, on account of

said expansion will spill over the tops of

the partitions 16, 17 into the chamber 19
and such water will circulate through the

tubes communicating with said chamber 19

to the reservoir 5.

Tt will be obvious that by my construction
and arrangement there is provided a radia-
tor in which the circulating and cooling

_area of the radiator is automatically in-

creased and decreased in accordance with
the varying temperatures of the water duc
to the varying -engine speeds or climatie
conditions. : :

Having thus described my invention, I
claim: - : C :

1. In a radiator, tanks, a series of liquid
conducting passages to connect said tanks
in circulation, and liquid inlet means ar-
ranged in one of said tanks to cause the
liquid when at a low temperature to flow
through a- portion of the pasageways only
and by a rise in temperature to flow through
all of said passageways.

2. In a radiator a series of juxtaposed
liquid circulating passageways, tanks open
to the ends of said tubes, and means in one
of said tanks to cause the liquid when at a
low temperature to flow through a part of

o

o

8|0

90

100

110

120

p2)



18

18

30

1,530,018

the passageways at each end of the series
of passageways and by a rise in temperature
to flow through all of said passageways.

‘8. In liquid cooling radiators, a reservoir
for the liquid to be cooled and a reservoir
to receive the cooled liquid and having an
outlet; a series of passages connected at op-
posite ends to said reservoirs to conduct the’
liquid from the reservoir for the heated
liquid to the other reservoir; and inlet means

to the reservoir for the heated liquid ar-_

ranged to cause the liquid to flow from said
reservoir through only a portion of the con-
nected passages when at a low temperature
and to flow from said reservoir through all
of the passages by a rise in temperature and
expansion of the liquid. -

4. In liquid cooling radiators a reservoir -
for the cooled liquid having an outlet; a
reservoir to receive the heated liquid to be
cooled separated into a plurality of com-
municating chambers; passageways to con-
duct the liquid from said chambers to the
reservoir for the cooled liquid; and inlet
means to the reservoir for the heated liquid
arranged to direct the liquid to certain of
the chambers therein and the flow of liquid
from said chambers through the passage-
ways communicating therewith to' the reser-
voir for the cooled liquid when the-liquid
is at a low temperature, and cause the liquid
to enter all of the chambers by a rise in tem-
perature and expansion of the liquid and the

- flow thereof through all of the passageways
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to the reservoir for the cooled liquid. .

5. In liquid cooling radiators, a reservoir
for the heated liquid to be cooled; a reser-
voir for the cooled liquid having an outlet;
juxtaposed vertical tubes connected at op-
posite ends with the reservoirs; and vertical

dams extending transversely and from the

bottom to adjacent the top of the reservoir
for the heated liquid, to separate said res-

ervoir into chambers communicating at the
top; and an inlet to direct the heated liquid
to the outermost of said chambers. ,

. 8 In liquid cooling radiators, a reservoir
for the heated liquid; a series of circulating
passages leading from said reservoir and at

all times open to said reservoir; an inlet to

let means to said reservoir

said reservoir; means in said reservoir to
direct the incoming liquid to the lateral por-
tions of the reservoir for the heated liquid ;
and means in said reservoir to cause the
liquid when -at a low temperature to flow
through the circulating passages leading
from the lateral portions of said reservoir

and to circulate through all of the passages’

by a rise in temperature of the liquid.

* - 7. Ina liquid cooling radiator, a reservoir

for the heated liquid to be cooled; a series of

juxtaposed liquid circulating passages lead-

ing from said reservoir; partitions to sep-
arate the reservoir into a series of transverse
chambers having communication with each
other over the top of the partitions; and
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inlet means arranged to direct the heated '

liquid to the outer chambers.
8. In a liquid cooling radiator, a reservoir

for the heated liquid to be cooled; a reser-

voir for the cooled liquid having an out-
let; a series of juxtaposed liquid circulat-
ing passages leading from the bottom of the
reservoir for the heated liquid to the top of
the reservoir for the cooled liquid; trans-
verse partitions extending up from the bot-

tom to adjacent the top of the reservoir for

the heated liquid to separate said reservoir

into a series of chambers having communi-
cation over the top of the partitions; and in-
having outlets
to the lateral chambers to direct the incom-
ing liquid to said chambers.

Signed at the city, county and State of

New York, this 24th day of April, 1919,

- EDWARD T. CURRAN.
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