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UNITED STATES

PATENT OFFICE.

HARRY WING DYER, OF EAST ORANGE, NEW JERSEY.

LIQUID-COOLING APPARATUS.

1,415,231,

Application filed January 20, 1921.

7’0 all whom it may concern.:

Be it known that I, Harry Wine Dyer,
a citizen of the United States, and a resideut
of East Orange, in the county of Essex and
State of New Jersey, have invented certain
new and useful Improvements in Liquid-
Cooling Apparatus, of which the following
is a specification.

This invention relates to a refrigerating
apparatus and particularly to an apparatus
of this kind designed for cooling liquids
such as drinking water and has for an object
to provide an apparatus that is light and
portable, which is automatic in operation,
15 vegulated by a thermostat, which is sup-
plied with water from the ordinary demi-
jenns and includes certain novel features
in the application of the refrigerating coils,
their insulation, radiator system and air cir-
culating system operated by an electric
motor.  Other features of novelty will be
understocd from the following snecification
and accompanying drawing which shows in
section a water cooling apparatus arranged

5 according to my invention with the operat-

ing motor pump and fan shown in outline.
This invention includes the features of, and
is an improvement on the invention dis-
closed in my application Serial No. 125,157,
filed October 12, 1916.

This invention consists in providing a tank
or reservoir for the liquid to be cooled, which
is comparatively long and narrow, thereby
exposing a large area of the fluid to the walls
of the tank. Surrounding this tank on the
outside are located refrigerating coils pref-
erably made from square section tubing and
placed closely together. In order to obtain
a more uniform and better distribution of
the refrigerating fluid in these coils, I prefer
to use two or more independent spirals
placed around the tank, each spiral leading
to an independent cylinder of a pump which
maintains the circulation of the refrigerat-
ing fluid in these coils. An outer container
1s placed around these coils and the space
between the container and the tank may be
filied ‘with a plastic insulating material so
that all the heat absorbed by the refrigerat-
ing coils shall be taken from the walls of the
tank. Surrounding this container and the
remainder of the tank, an asbestos covering
or a covering of some corresponding non-
conductor of heat is provided.

The tank and refrigerating coils are

Specification of Letters Patent.

Patented May 9, 1922.
Serial No. 438,797.

placed inside a cabinet, usually of circular
formation, and surrounding the upper sec-
tion of this cabinet is a radiator made from
copper piping or other suitable material and
may be provided with fins to increase the ra-
diating surface. Inside this radiator coil
is provided a circular air duct with a series
of perforations opposite the radiator coil,
whereby when the air is drawn from this air
duct a fresh supply of air is drawn from
the atmosphere outside the cabinet through
perforations in the wall and around the radi-
ator coil, thereby cooling this coil. FEach
end of the radiator coil is connected with
a rceiving tank. These receiving tanks are
connected together and partially filled with
a volatile liquid. This liquid is fed to each
of the square or rectangular refrigerating
coils surrounding the tank by a nozzle which
causes the liquid to vaporize when drawn
into the refrigerating coils by the operating
pump. After passing through these coils,
this liquid is discharged back into the receiv-
ers through a ball valve and the vapor from
it is cooled by the radiator and condensed
into a liquid form.

On the outside bottom of the refrigerator
tank a thermostat is provided which controls
an electric motor according to the tempera-
ture of the liquid in the tank and brings into
operation the refrigerating pump and fan
until the temperature of the liquid is re-
duced, when the thermostat operates to stop
the motor.

Referring to the drawing, 10 represents
the usual type of glass demijohn filled with
water and inverted-over the cylinder or tank
11 upon which it is supported through the
rubber gasket 12 according to the construc-
tion used in the familiar type of water-
cooler. The tank 11 is preferably made
from one piece of metal such as copper and
flared at the top as shown to seat the gasket
12, also to receive the sheet metal cover as
indicated at 14. An outlet 13 is provided
in the bottom of tank 11 to which the usual
faucet may be screwed. A cylindrical cas-
ing or cabinet 15 is provided as an outer pro-
tection to the mechanism. This is suitably
supported by the sheet metal base 16 fo
which three legs corresponding to 17 are
rigidly secured and braced by a horizontal
member 18. The upper end of tank 11 is
surrounded by an asbestos covering or a
cover of similar material which is a non-

60

65

70

75

80

85

90

95

100

110



10

20

25

o
o

arn
(R

ot
i

:onductor of heat, indicated at 21, and held
In position by a sul‘mble sheet metal binder.
An angular flange 22 is secured to tank 11
and rests upon Lbe ring 28 which consists of
two plates with an aso@sto packing betwee
The lower section of tank 11 is surrounded
by an cuter container 20 enclosmg the space
orchamber 25. The container 20 is -sur-
rounded on the outside by a covering of as-
bestos indicated at 24, and held in posmon
by a suitable sheet metal container. - The
bottom of tank 11 Iest upon the soft rubber
ring 27 which forms & seal between the bot-
tom of the tank : cmd the container 20. Pres-

stre on tJus rubber ring may be regnulated .

by means of nut 29 screwing onto outlet tube
13, Enclosed within the space formed by
the interior of ring 27 is a thermostat 28
placed divectly. in contact with the bottom
of the tank 11 so that it responds to the tem-
perature of the liguid in the tank. Thermo-
stats for purposes of this kind are made in
a variety of ways and the device shown
the drawing is typical of any thermostatic
device that may be used for this purpose,
regponding to a varviation of temperature

and a rmngeu to eontrol a circuit. »
31 and 32 ave receiving cylinders or small

tanks connected fuwthcr by an equalizing
pipe :m nd pl‘OVl(lL 1 with an outlet having
32, x\hercby Lhosc receivers may be
The receiver 31 connects by union
he coil of the ::L(Uatoz' 36 and the op-
snd of this radiator coil connects by
union 87 to veceiver 32, A vertical eonnec-
tion with the cap 48 1s provided in the top ¢
pipe of the vadiator and may be used either
as a safety valve or as a means for filling
‘he fiquid to vecelvers 3t and 32. »
is o pipe connecting
tbo bottom of receiver 32
a ]unuﬂon b ad 43 from which one or more
pipes 44 are lead to the nozzle 45, having the
pin valve 40 controiling the orifice to ex-
pansion chamber 47 from which the pipe 48
is lead to the refrigerating eoil 50. A pipe
corres ;)on(‘imr to 44, leading to a duplicate
of nozzle 4 3, but not shown on the drawing,
leads to 1@!11001':1Lmo coil 49, thus pr 0Vldlno
in. duplicate a pair of reimn erating coils
wmf‘h are wound in & close s 311':11 around the
terior of tank 11 ‘Where desired, more
.,h;m two nozzles with corresponding "611'10~
erator coils may be applied and these coils
may be wound one upon the other. . The coils
49 and 50 1t will Be roted, are square or rec-
tangular in section, with the object that they
will bind closely arcund the tank 11 and
clogely against each othet with a very small
air gap. Also these coils are comparatively
small i section, thereby presenting a large
area in conbact with the tank 11 and a com-
paratively smaell section of pipe through
which the ye 1gerah g flud is forced.
owtlet of refriger

41

rating coil 50 is lead by

by a union 42 with
and terminating in,

The ‘
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pipe 51 to one cylinder of the pump 53, and
outlet of refrigerating coil 49 is lead by pipe
52 to another cy linder of pump 53.

Pump 53, operated by motor 71, is prefer-
ably of (h(, (cntrlf ugal type without moving
valves, and the end of each refrigerating coil
is separately and independently exhausted
by the pump and discharged into discharge
pipe 54, which through Dall valve 55 and
comméction 56 discharges the fluid from the
refrigerating coils to receiver 31. . Part of
this \hqchdroe condenses and replenishes the
liquid in receiving tanks 31 and 82. The re-
maining portion in vapor form, flows through
the coil of radiatov 36 where it is condensed
by atmospheric air drawn in thr ou«Tha se-

ries of apertures 63 in the casing 15 around
the radiator ceil and through. a series of

apertures indicated at 62 in the circular air
duct 61 which is placed insida and opposite
the radiator coil. . This air duct has one or
motre outlets similar to 64 connecting by pipe
65 with the fan 66 operated by motor 71 and
having a discharvge orifice 67.

The motor 71 is mounted below the re-
frigerating apparatus on the brace 18 as
shown and is controlled by wire 72, switch
73 -and wire to terminal 74 of thermostat 28
to terminal 75, wire to source of energy 76
and, wire 77 to motor, so that the operation
of the motor is auto natically controlled as
the temperature in tank 11 varies. When the
temperature increases the thermostat estz~
lishes o circuit hetween terminals 74 and 7
thexe}‘iy applying the source of. enevgy t()

5 the motor which continues in operation
lm(ll the temperature of the liquid is suffi-
ciently veduced to cause the thermostat to
open: the circuit when the motor. ceases and
remaing idle until the temperaturein tank 11
riges. and again establishes a civeuit between
terminals 74 and 75

A suitable tcmpemtmg for drinking water
18 d])p“O\'lIDdtPlV 45 degrees K. and in the
United States the tcmpu‘ature ot this water
may rise to 75 or 80 degrees F. This means
that heat equivalent to approximately 35 de-
grees F. must in the most extreme cases be
extracted from the drinking water. This
represents & comparatively small expendi-
ture. of energy and as the system is auto-
matic in its operation and can be regulated
to become effective on 10 degrees vari iation in
temper 11111 e, it 1s possible £0 uso very light
mohn' for this purpose so that the apparatus
is portable and consumes a very small
amount of current. Water may be applied
to the tank 11 by nverting a Jelnuohn ot
water in the usual manner and a volatile
Hauid \uf’h ag ethyl chloride or sulphur
dioxide applied to receiving tanks 31 and
392 unt 11 *nev ire about three- qu‘rers filled.
When the motor starts operation, this vola-
tile fluid s drawn through the nin valve
of nozzle 45 into the expansion chamber 47
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where it vaporizes and. is drawn through the
refrigerating coils in the form of a vapor.
It is common practice in most refrigerating
outfits to fill the charmber 25 with brine and
for certain applications of the present in-
vention brine may be desirable. However,
I prefer to use & plastic insulating material
indicated at 26 such as fire clay or asbestos
compeund.  This overcomes certain me-
chanical difficulties that would arise in the

“use of a brine tank and is highly desirable in

a portable apparatus. The volatilized fluad
in the refrigerating coils extracts heat from
the adjacent medium., This heat cannot be
obtained from the insulating material 26
which is further insulated by the asbestos
covering 24 and therefore the heat must be
extracted through the walls of tank 11 from
the liquid in the tank. By using square or
rectangular refrigerating coils with a com-
paratively small section, a large area is ex-
posed to the refrigerating fluid or vapor and
this condition is distributed by using two ox
more spiral coils around the tank 11, each
coil acting independently as a means of ex-
tracting heat from the tank. The large area
of contact obtained by the square tubing,
the small sectional area of the tube and the
multiple spiral area provide for a direct ap-
plication of the refrigerating effect from
these coils without the use of a brine tank
common in other types of cooling apparatus.

The air used for cooling the radiator tubes
is drawn directly from the atmosphere to
the air duct in comparatively large volume
without pressure and the large area of the
radiator insures condensation of the vapor
discharged by the pump.

In the comstruction shown, the tank 11
can readily be removed by releasing nut 29.
The top cover 14 may be removed by sliding
upward and the radiator and receiver tanks
31 and 32 may be removed as one unit with
outer casing 15, by disconnecting union 42
and. pipe 54, thus facilitating assembling
and inspection of the apparatus.

Having thus described my invention, T
claim :

i. In a liquid cooling apparatus the com-
bination of a stand having means for de-
tachably supporting an inverted vessel con-
taining liquid to be chilled, a chamber com-
municating with said vessel and a refriger-
ating apparatus supported on said stand
comprising coils surrounding said chamber,
and mechanical means for maintaining said
coils at a lew temperature.

2. In a liquid cooling apparatus the com-
bination of a cabinet having means for sup-
porting on its upper wall an inverted vessel
containing the liquid to be cooled, a cham-
ber or tank within the cabinet positioned to
receive the liguid from said vessel, said
chamber extending to substantially the bot-
tom of the cabinet, a refrigerating appara-

38

tus mounted in said cabinet and comprising
coils, and means for circulating the refrig-
ervating medium thersin, said coils and said
tank being arranged to promote the con-
duction of heat from the liquid in said tank
to said coils.

3. In a liquid cooling apparatus, the com-
bination of o cabinet having means for sup-
porting on its upper wall an inverted vesse
containing the liquid to be cooled, a cham-
ber or tank within the cabinet positioned to
receive the liquid from said vessel, said
chamber extending to substantially the bot-
tom of the cabinet, a refrigerating apparatus
mounted in said cabinet and comprising
coils, means for circulating the refrigerat-
ing medium therein, said coils and said tank
being arranged to promote the conduction of
heat from the liquid in said tank to said
coils, and means for circulating air through
said cabinet to absorb the heat transferred
to the refrigerating fluid.

4. In a liquid cooling apparatus the com-
bination of a cabinet, a reservoir for the
liquid to be cooled supported on said cabi-
net, o tank in said cabinet communicating
with said reservoir and means for cooling
the liquid in said tank comprising a refrig-
erating coil surrounding said tank, a motor-
driven pump connected to one end of said
coil to produce sub-atmospheric pressure
therein and thereby volatilize the refrigerat-
ing fluid in said coil, a radiator into which
said pump discharges and means for circu-
lating air through said radiator to cool the
refrigerating fluid discharged by said pump.

5. In a liquid cooling apparatus the com-
bination of a stand, a cabinet supported on
sald stand, a reservoir for the liquid to be
cooled, a container in said cabinet commu-
nicating with said reservoir, said container
having an outlet at its lower end, and means
for cooling the liquid in said container com-
prising refrigerating coils in proximity
thereto, a pump at one end of said coils, a
recucing valve at the other end, a container
for the refrigerating fluid intermediate the
two ends of the coil to receive the fluid dis-
charged from the pump, said container hav-
ing radiating surface, and means for circu-
lating air through said cabinet across said
radiating surface to absorb the heat from
the fluid contained therein.

6. In o liquid cooling apparatus the com-
bination of a stand, 2 cabinet supported on
said stand, a reservoir for the liquid to be
cooled, a container in said cabinet commu-
nicating with said reservoir, said container
having an outlet at its lower end, means for
cooling the liguid in said container compris-
ing refrigerating coils in proximity thereto,
a pump at one snd of said coils, a reducing
valve at the other end, a container for the
refrigerating fluid intermediate the two ends
of the coil to receive the fluid discharged
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from the pump, said container having radi-
ating surface, means for circulating air
through  said cabinet across said radiating
surface to absorb the heat from the fluid
containec therein, and a motor supported
by said stand and operatively connected to
said pump and said air circulating means to
operate the same.

7. In a mechanically operated cooling ap-
paratus, a vertical tank containing the sub-
stance to be cooled, a 1ef11f>emt1no coil in
a double gpiral Qur*oundmo said tank one

~end of ,Daﬂ refrigerator coil connected to a

receiver- tank contalm“o a volatile

Al

liquid,

‘the other end connected to a pump, the dis-

charge from said pump connecting to re-
ceiver tank containing said volatile hc nid, a
radiator surrounding said vertical mnk con-
nected to sald receiver tank, an alr duct
placed adjacent to said radiator and an air
pump for creating a circulation of air
through eaid radiator.

8. In.a mechanically operated cooling ap-
paratus; a vertical tank containing the sub-
stance to be cooled, a vefrigerating coil sur-
rounding said tank, an air duct surrouding
said vertical tank, a radiator surrounding
said air duet, a receiver tank connected to
said radiator, one end of said refrigerator
coil connected to said receiver tank, the
other:end of said refrigerator coil connected
to a pump, the discharge from said pump
connecting to said receiver fank, an air
fan  for causing the circulation of alr
through said air duct and a motor for oper-
ating said pump and said air fan.

9. In @ mechanically o perated cocling ap-
paratus, the oombnmmon of u cabinet hav-
ing a vertical tanl containing the substance

1,415,281

to be cooled,.a refrigerating coil surround-
ing said tank an air duct surrounding said
voxtlcal tank a radiator surroundmv said
alr duet, perforatlons in the wall of said
air duct and corresponding perforations in
the wall of said cabinet, a receiver tank con-
nected to said radiator with one end of said
refrigerating coil connected with said re-
ceiver tank; “the opposite end of said refrig-
erating coil connected with & pump, the dis-
charoe from said pump connected with a
receiver tank, a fan for exhausting the air
from said air duct whereby the cireulation
of air is created between sald perforations
through said radiator and a motor for op-
erating said pump and said air fan.

10. In a mechanically operated. cooling
apparatus, the combination of a vertical
tank containing the substance to be cooled,
a Idrlrremtlnw coil surrounding said tank
an outer container for said coil, an air duct
surrounding said container, a radiator sur-
rounding said air duct, receiver tanks con-
nected to the outlets of said radiator, a re-
frigerating fluid in said receiver tank, said
refrigerating coil connecting
through a nozzle with said receiver tank and
at the opposite end to a pump, the discharge
from said pump connected with said re-
ceiver tank; an air fam connected with said
air duct, a thermostat' controlled by -the
temperature of the liquid in said vertical
tank, a motor operating said pump and said
alr fan, said motor controlled by said ther-
mostat.

Signed at New York city in the county
of Vew York, and State of New York, this
19th day of Janunv, A. D. 1921

HARRY WING DYER.
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