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My invention relates to liquid coolers, and
more particularly to a water cooling apparatus.

It is a purpose of my invention to provide a sim-
ple and efficient water cooling device that is so
constructed and arranged as to have high effi-
ciency and at the same time prevent formation of
ice on the cooling coil, this being accomplished by
setting up a rapidly moving flow of the liquid
over the turns of the coil in a direction generally
axial of the coil and controiling the flow of re-
Irigerant by thermostatic means in such a man~
ner as to maintain the temperature of the body
of liquid in the cooling device at a temperature
sufficiently above the freezing point to prevent
such ice formation.

More particularly my invention comprises an
elongated tank, preferably, substantially circular
in cross section with means for mounting a cool-
ing coil which is, preferably, helical in character,
therein so that said coil extends longitudinally
of the tank and the axis of said coil is co-axial
with the axis of the tank, and to provide means
for creating a flow of liquid in a generally longi~
tudinal direction of said tank and cooling coil,
said means comprising a propeller that is
mounted with its axis of rotation substantially
on the axis of the cooling coil and the tank,
within the coil.

My invention further provides new and im-
proved simple mounting means for a cooling coil
of the above mentioned character, said mounting
means including g pair of longitudinally extend-
ing tubular members supporting the turns of the
coil and connected with said coil and with con-
duit means extending from the receiver of a
direct expansion refrigerating system and to the
compressor of such a system, so that the refrig-
erant will pass from the receiver into one end of
the cooling coil and to-the compressor from the
other end thereof through said mounting means.
- Other objects and advantages of my invention
will appear as the description of the drawing
proceeds. I desire to have it undersiood, how-
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ever, that I do not intend to limit myself to the .

particular details shown or described, except as
defined in the claims.

In the drawing: _

Fig. 1 is a.view in side elevation partly hroken
away, of my improved water cooling means.

Fig. 2 is a horizontal longitudinal section
therethrough taken substantially on the line
2—2 of Fig. 1, and

Fig. 3 is a fragmentary sectional view taken on
the line 3—3 of Fig. 2.

Referring in detail to the drawing, my im-
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proved water cooling means comprises a substan-
tially cylindrical tank 10 mounted on suitable
supports {1l and having a concavo-convex head
12 at one end thereof, which is permanently se-
cured liguid tight to the cylindrical side wall
portion of said tank, and a similar concavo-
convex head 13, which is detachably secured to
the cylindrical body portion of the tank 10, said
body portion 10 and head 13 being provided with
flanges {4 and 15, which are secured together by
bolts or similar securing means 16 for securing
the detachable head portion to said tank. A
liquid tight joint is provided in any  suitable
manner between the flanges (4 and {5, suit-
able gasket material being provided therehe-
tween, if this is found to be desirable.

Mounted in fixed position in openings in the
heads {2 and (3 are the sleeve-like members {7,
18, {9 and 29, said sleeve-like members being se-
cured. in liquid tight relation in. the openings
in the heads 12 and (3. Mounted in the sleeve~
like members 18 and {9 is a tubular member 21
and mounted in the sleeve-like members 17T and
28 is a tubular member.22, said sleeve-like mem-
bers 18 and 19 being longitudinally aligned with
each other and the sleevelike members 71 and
28 being longitudinally aligned with each other.
The tubular members 21 and 22 may be pipes or
similar members, and are of such a size as to fit
snugly within the sleeves 17, 18, 19 and 20 and
are, preferably welded therein so as to make a
liquid tight joint between each sleeve and the
tubular member mounted therein.

The tubular members 21 and 22 gre each made
up of two lengths of pipe or tubing with a T in~
terposed hetween the two lengths of pipe or
tubing, the T 23 being provided on the tubular
meraber 2 and the T 24 being provided on the
tubular member 22. The T .23 is located near the
end of the tubular member. 21 remote from the
head 18, while the T 24 is located near the end of
the tubular member 22 that passes through the
head 13, Connected with the T 23 is one end of
a spiral or helical cooling coil 25, the other end
thereof being connected with the T 24.: The turns
25 of the coil 25 are mounted on the tubular
members 21 and 22, said tubular members 2f and
22 supporting said turns of said coil and serving
as the sole support therefor, and being so located
that the axis of the coil 25 coincides with the axis
of the cylindrical wall portion 10 of the tank, the
turns 28 of the coil being located at a point closer
to the wall 18 than to the axis of the cylindrical
portion i@ to thus provide a .passage of: rela-
tively great diameter gxially through the cooling




2,507,387

3

coil 25. Plugs 8 and 9 are mounted in the tu-
bular members 21 and 22, respectively, to shut off
the portions thereof to the left of the T’s 23 and
24, respectively, from the refrigerant passage to
the right thereof. The ends of the tubular mem-
bers extending into the sleeves {1 and I8 may
also be closed.

The end of the tubular member 21 extending
through the head {3 is connected with the liquid
refrigerant pipe 27, which extends from the re-

ceiver of a conventional refrigerating system, an.

expansion valve 28 being interposed in the pipe

21 adjacent the tubular member 2{. The portion:

of the tubular member 22 that extends through
the head {8 has the suction.pipe-29.leading to
the compressor of a conventional refrigerating
system connected therewith, the bulb 38 of a
thermostatic control for the-expansion valve:28
being, preferably, mounted on the suction pipe
adjacent the connection therewith to the tubular
member 22. The flow of refrigerant accordingly
is from the expansion valve 2§ through the tu-
bularmember 21 to the end of thecoil 25 adjacent
the head 12 through the succeeding turns-of the
cooling coil 25 to the T 24-and through the tu-
bular member 22 to the suction pipe 29.

The head 13 is provided ‘with a central open-
ing 31, which is'provided with a fiange 32 provided
with screw-threaded members 33 receiving nuts
to secure the base plate 34-thereto. Mounted on
the base plate 34 is a collar 35 in which is
mounted the bronze bearing sleeve 38 for the
propeller shaft 37, g liquid tight joint being pro=
vided around the shaft 37 by means of a packing

gland 38 cooperating with the sleeve 36 in the 3

ususl manner, and a mass- of packing material
35 provided in the housing 208, which is mounted
on the base plate 34 in any suitable manner, as
by means of a flange bolted onto said base plate,

as shown in Fig. 2. The housing 46 is also pro- 40

vided with a bearing opening &1 therein for the
propeller shaft 37. 'The bearing sleeve 3§ is fixed
in the collar-35 and ' a suitable thrust collar 42
is provided between the end of the bearing sleeve

36 and the spacing sleeve 43 provided between

the hub portion 48 of g propeiler 43 and said
thrust collar 42: The shaft 37 has mounted
thereon to rotate therewith-a pulley 46, the hub
portion 47-of which is in engagement with the end
wall of the housing 40.

The propeller 43 is detachably mounted on the
shaft in any desired manner so as to rotate
therewith. The blades of the propeller 45 have
such pitch and the rotation of the shaft is in the
proper direction to advance a stream of water
parallel to the axis of rotation of the propeller
to the left of the propeller as viewed in Fig. 2,
and to draw a stream of water substantially par=
allel to the axis of the shaft from the right of the
propeller into the same. As a result of such rota-
tion of the propeller there is a rapid flow of a
stream of water created within the coil 25 in the
direction of the axis thereof, some of the stream
of water being defleeted by the turns of the coil
%5 so as to flow between the-turns and into the
space outside the coil, or between the coil and
the cylindrical tank wall. The major portion
of the stream, however, will flow to the head 12
‘and be deflected by the: concave wall thereof
toward the cylindrical shell of the tank 18 and
flow back from left to right, as viewed in Fig. 2,
toward the end of the tank that is provided with
the head 3. As a result there will be a rapid
flow of water or other liguid around all portions
of the cooling coil so as to prevent any accumu-
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lation of ice on the turns of the coil, provided
that the temperature of the water is main-
tained slightly above the freezing point. The
pulley 45 may be driven by any suitable means.

The water inlet is, preferably, through a pipe
48, which is welded or otherwise mounted liquid
tight within a sleeve-like member 48, which is
welded liquid tight in an opening in the head (2.
A'T 33 is, preférably, connected with the water in-
et pipe 48 and a pipe 51 is connected with the T
58, the pipe 5f leading from a suitable source of
water supply. The bulb 52 is mounted within the
tank closely adjacent the water inlet and has
a liquid material therein, which is also provided

Jin the tubular member §3 extending therefrom

through the T 52.to a switch 54, a ligquid tight
Jjoint being provided between the tubular member
£3 and the downwardly extending branch of the
T 50.

The liquid in the bulb 52 and tubular member
83 is of such g character that it expands upon rise
in temperature and contracts upon drop in tem-
perature and is operatively connected with suit-
able switching means- in the switch 54 so that
said switching means will move to circuit closing
position upon rise of the temperature of the
liguid surrounding the bulb 52 above a pre-
determined value and will open upon drop of ‘the
temperature arcund the bulb- 52 below a prede-
termined value. The switch 54-is interposed in'a
circuit controlling operation of the compressor of
a conventional refrigerating system, being inter-
posed between the conductors 55 and §6, which
are part’ ¢f the controlling circuit-of said com-
presscr. Said conftrolling system is so-arranged
that the compressor will operate whenever: the
temperature of the waler around the bulb 52
reaches g predetermined maximum temperature
and will cease operating whenever the tempera-
ture of the water around the bulb 82 reaches a
predetermined low temperature, said low temper-
ature being sufficiently above the freezing point
of water that with the agitation created in the
tody of liguid by the propeller 45 ice will not form
on the coils 26 of the cooling coil 25. A cold
water outlet pipe §7 is mounted liquid tight in a
sleeve B8, which in turn Is seecured liquid tight
in an opening in the-head i2 near the bottom of
the tank.

Due to the provision of the propeller, not only
will the ccoling coil be prevented from becoming
covered with ice, but the liquid will be so thor-
oughly agitated and continuously flowing from
end to end of the tank that the iemperature
thereof will be substantially uniform throughout,
and as a result the temperature of the water
flowing through the ouflet pipe §71 will be kept
substantially uniform at all times.

What I claim is:

1. A liquid cooling device, comprising a hori-
zontally elongated cylindrical tank providing a
liquid chamber, said tank having heads at the
opposed ends thereof, a pair of straight tubular
members mounted in said heads and exiending
horizontally between the same substantially par-
allel to the axis of said tank, and-a helical cooling
coil mounted in said tank with its axis extending
horizontally on the axis of said tank; said ‘coil hav-
ing the turns thereof lying externally of said
tubular members, said turns being each engaged
at opposite sides thereof by said tubular mem-
bers to support said coil and said ccil having
one end thereof secured to one of said tubular
members and the cther end thereof secured to

75 the other tubular member.
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2. A liquid cooling device, comprising an elon-
gated cylindrical tank providing a liquid chamber,
said tank having heads at the opposed ends there-
of, a pair of tubular members mounted in said
heads and extending lengthwise of said tank be-
tween the same substantially parallel to the axis
of said tank, and a helical expansion coil mounted
in said tank with its axis substantially on the axis
of said tank and embracing said tubular mem-
bers, said coil having each of the turns thereof
engaged at opposite sides by said tubular mem-
bers to support said coil and having the ends
thereof secured one to each of said tubular mem-
bers, one of said tubular members being con-
nected with one end of said coil to provide a re-
frigerant inlet connection thereto, and the other
of said tubular members being connected with
the other end of said coil to provide a suction
connection leading therefrom.

3. A liquid cooling device, comprising an elon-
gsated cylindrical tank providing a liquid cham-
ber, said tank having heads at the opposed ends
thereof, a pair of tubular members mounted in
said heads and extending between the same sub-
stantially parallel to the axis of said tank, a hel-
ical expansion coil mounted in said tank with its
axis substantially on the axis of said tank and
embracing said tubular members, said coil having
the turns thereof engaged at opposite sides by
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said tubular members to support said coil and
having the ends thereof secured one to each of
said tubular members, one of said tubular mem-
bers being connected with one end of said coil to
provide g refrigerant inlet connection thereto and
the other of said members being connected with
the other end of said coil to provide a suction
connection leading therefrom, the space within
the helix of said coil being open to unrestricted
flow of liquid therein in ali directions from end
to end thereof, and means within said coil rotat-
ing about the axis of said coil to create a flow
of liquid longitudinally of said coil from end to
end thereof and between the turns thereof.
MERLIN A. STICELBER.
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