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1

This-inventioh’ relates-to- pre-coolers-that: dre
used it water coolers: which’ pass watér through
a refrigeration unit ahd-then: dischaige any un-
used- cold water through' a ‘waste drain:: A com-
mon: type-of sucly appaiatus:-is-a‘bubbler drink-
ing: fountain.

A-substantisl economy in’ refrigeration cost is
obtdined by using-thé~waste: witer to ‘cool the
water that is-coming fromthe- watér main-or
other source to the refrigeration unit- of ‘the ap-
paratusi The pre=cobler comprises a hedt ex-
c¢hangef throiigh-which the cold waste water and
the warm--or supply-water -flow in' opposite di-
rections to-obtain  the -miaximum- heat transfer
b¥ the familiar-principle of counter fiow.

It isan object of this invention-to: provide an
improved water cooler in-which cold waste water
is-utilized to-cool  the incoming water flowing to
the refrigeration unit:

Another object of the invention is to provide
an improved pre=cooler in- which adequate heat
exchange takes place without providing the ex-
tensive surfaces and large apparatus that has
formerly been used for the purpose.

One feature of this invention relates to a pre-
cooler construction- in- which, the water stream
passing: through the pre-cooler is broken up and
deflected: by fins: that serve both as heat. exchange
surfaces and as baﬁles for agitating the water
and causing ﬂow of the water into confact with
other heat exchangmg surfaces that are in more
direct thermal relation with the cold vvater -Such
ag1tat1on causes. & more rap1d transfer of heat to
the cold water in a surroundlng conduit and thus
obtalns the heat transfer in apparatus of smaller
.gize than has formerly been necessary. Other
features of the invention relate to a eonstruction
and: combination of parts that makes the inven-
tion economical to matiifaétire.”

Other obJects, features ‘and advantages of the
mventmn will appear or be pointed out as the
descrlptlon proceeds ‘

in'the drawing, forming a:part heréot, in which
itke reference characters indicate’ correspcndmg
parts in all the views,

Flgure 1is @ Séctional view, largely d1agram-
mat1c, showing & biibbler drinking ‘foutitain em-
bodying this invention,

F1gure 9 is ah enlarged fragmentary sectional
viéw through the pre -cooler of the drinking foufi-
tain.shown in Florure 1,

Flgure 3isa sectlonal view taken on ‘the line
3—-3 of Flgure 2.

The drmkmg fountam shown in F1gure 1 com-
prises a “housing 1} having a top wall in Which
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there is & basin (1. ‘A fountam ﬁttmg I“z “at-
tached to the top wall of the housing at one side
of the basin I, is supplied w1th water through
3 pipe 13 leadmg from g refr1gerat1on umt 14.
The flow of water through the pipe i3 is controlled
by a-valve 16 which has a bias toward closed posx-
tion, and which is opened by a lever i1 connected
to the lower end of a push'rod 18.. This push rod
18 is actuated by depressmg a button 28 which
opens the. valve to supply water to the fountain
fitting :12.

A stream- of cold water 22 from the fountam
fitting 12 strikes the bottom of the basin I atb
different regions depending upon how much the
valve 16 is opened. 'The basin il has a sloping
bettom so that water strlklng the basin at .any
logation: runs down to & waste Water dram 24,
This drain opens inte an inlet 26 at, the top of a
precooler 27:

There is a refrxgerated compartment 28 in the
housing 10 for holding food or drlnks Thls com-
partment is closed by an 1nsulated door 28" and
the refrigerating- eoil for the compartment 28 is

shown: d1agrammat1cally by tubmg 28a. The pre-

cooler of this mventmn belng smaller than those
previously required, leaves more space avallable
within the eabinet for a food or drink compart-
ment;

The pre- -~cooler 21 comprxses a length of metal

“tubing 29, which is preferably round and which

is closed at its opposxte ends by upper and lower
end fittings 34 and 32, respect1ve1y The metal
tubing 28, therefore; comprxses a wall of a cham-
ber. The end ﬁttmgs 31 and 32 are soldered
to the ends of this wall 29 The diameter of the
inlet 2§ is sabstantlally smaller than that of the
chamber enclosed by the wall 26 and the end fit-
tings 31 and 32, The diameter of the mlet 26 is
preferably less ‘than one-half of the’ 1ns1de di-
ameter of the chamber so that a solid stream of
water flowing through the mlet 26 can be dis-
persed .into a broken—up and discontinuous fiow
in the chamber

Within the chamber of the pre-cooler thele are
fins-34,-35, 36 and 37 The fins 34 and 35 com-
prise the oppos1te sides of a fin element 40 which
is:made of sheet metal bent along a r1dge 41 so
that the fins 34 and 35 slope downwardly, pref-
erably at an: angle of substantlally 45" from the
center ridge - 41 toward Oppos1te sides of the
chamber. , 'The fin element 40 is orlgmally shaped
ol that when it is benit to the desired angle along
the. rldge ‘41, the periphery of the fin element is
adjacent the inside surface of the wall 2§ along
the entire periphery of the fin element, and the
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fins are attached to the wall 2§ by solder 42 which
forms fillets along the entire peripheral edge of
the fin element 40.

There are openings 44 and 45 (Fig. 3) through
the fins 34 and 39, respectively. It is a feature
of the construction that these openings 44 and
45 extend from a region near the ridge 41 to the
fillet provided by the solder 42. Ry having these
openings extend all the way down to the fllets
provided by the solder, the construction provides
drainage that prevents the accumulation of wa-
ter in what would otherwise be a pocket between
the lower portion of each fin and the side wall 2§
of the pre-cooler. Any such pockets in which wa-
ter could accumulate would decrease the effi-
ciency of the pre-cooler because the improved re-
sults of the pre-cooler are obtained by keeping
the water continually in motion and by constant-
ly bringing different particies of water into con-
tact with the side wall 28.

Some heat is conducted through the wall 2§
and soldered fillets 42 to the fins so that the wa-
ter receives heat from the fins, but the transfer
of heat through the wall 29 to cold water on the
other side of the wall is even more direet. The
fins 36 and 87 comprise the sloping sides of a
fin element 88 which is of identical construction
with the fin element 40. The ridge 52 of the fin
element B0, however, is preferably disposed at a
phase angle to the axis of the chamber which is
at 90° to the phase angle of the ridge 4{. The
next fin element 33 below the fin element 58 is
disposed at the same phase angle to the chamber
axis as the fin element 40,

In the construction shown, each successive fin
element is located with its ridge at' a phase angle
to the chamber axis which differs by 90° from the
phase angle of the next fin elements above and
below it. It will be understood that the succes-
sive fin elements can be arranged at other phase
angles with relation to one another, the purpose
of the construction being merely to locate the
openings through the successive fins so that most
of the cross section of each opening is located

above a surface area of the next adjacent fin °y;

below.

In order to make it possible to remove obstrue-
tions which may become lodged in the pre-cooler,
the openings through the fins are shaped so that
a portion of each opening over-lies a portion of
the corresponding openings in the fins below.
This is illustrated in Figure 3 where the upper
portion of the opening 44 over-lies a part of open-
ings 54 and 55 of the fin element 58, while the
upper portion of the opening 4% over-lies portions
* of the openings 54 and 55 on the other side of the
center ridge 41.

Because of the fact that the downwardly slop-
ing fins constantly deflect the broken-up water
stream away from the center axis of the pre-
cooler, and the additional fact that the diame-
ter of the pre-cooler is much larger than the di-
ameter of the inlet, substantially no water
escapes directly through the over-lapping por-
tions of the openings 44, 45, 54, 55, etc., in the
fin elements.

The center clearance through the preZcooler,
provided by the overlapping openings of the suc~
cessive fin elements, permits tweezers or a hook
or other instrument to be inserted into the pre-
cooler to remove any foreign body that becomes
lodged between any of the fin elements; no matter
at what level in the pre-cooler. the foreign body
may belocated.

“The warm water on its way to the refrigeration
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unit travels through a conduit in heat exchange
relation with the outside of the wall 29. This
conduit, in the construction shown, comprises a
helical coil of metal tubing 67, which is prefer-
ably made of copper. The tubing §7 is secured to
the wall 29 by solder 68 which forms fillets that
inerease the section of metal through which heat
flows from the tubing 67 into the wall 29 of the
pre-cooler. The lower end of the tubing 67 is
connected with a water main, or other source of
water, and the upper end of the tubing 67 has a
connection 78 leading to the water inlet of the
refrigeration unit £4.

In the manufacture of the apparatus, the fin
elements are stacked in the metal tubing 29, one
above the other, and the helical metal tubing 67
is placed around the outside of the metal tubing
29, The parts are then fluxed and the entire unit
is dipped in molten solder. In this way the fin
elements and all of the convolutions of the tubing
6T are soldered to the metal tubing or wall 29 at -
the same time, and the surfaces of the wall 29 are
covered with a thin layer of solder.

The preferred embodiment of the invention
has been illustrated and described, but changes
and modifications can be made, and some fea-
tures of the invention can be used alone or in
different combinations without departing from
the invention as defined in the claims.

I claim as my invention:

1. In a water cooler of the type including a
refrigeration unit, a supply pipe through which
water is delivered to the refrigeration unit, and
a drain for waste water, the combination with
sald drain of a pre-cooler through . which the .
water from the drain is discharsed, said pre-
cooler comprising a cylindrical chamber having
a helical conduit in heat-exchange relationship
with the outside wall of the pre-cooler, the upper
end of said helical ¢coil being connected with the
supply . pipe to the refrigerating unit, and the
lower-end of said helical conduit being connected
with a water main, a plurality of fin elements
located in the pre-cocler and connected with the
inside wall of the pre-cooler, each of said fin ele-

ments comprising a metal member having a bend

providing a high ridge across the fin element and

- fins sloping downward on both sides of said ridge,
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said fins sloping downward to the
the pre-cocler, and said fins having openings
therein in staggered relation with one another
50 that the surfaces of successive fins -extend
under the openings in the respective fins above
them for the drainage of water through each
fin into contact with the surface of the fin
immediately below it.

2. In a water cocler of the type having a
housing with a basin and a waste water drain
from the basin, and having within the housing
a refrigeration unit and a refrigeration com-
partment that is closed by a door and in which
food and drinks can be stored, the combination
with said housing of a pre- -cooler located within
the housing in position to receive water from said
drain, a chamber within the pre-cooler through
which the waste water runs, fin elements within
the chamber and attached to a wall of the cham-
ber around the peripheral edges of said fin ele-
ments, each of said fin elements comprising a
metal member having a bend providing a high
ridge across the fin element and fins sloping
downward on both sides of said ridge; said fins .
having openings therein which are in staggered
relation in successive fins so that the surfaces of
successive fins extend under the openings in the

sides of .
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téspéctive -fins-above themy; and said fing-having
sloping - surfacés for -diverting: the water toward
the wall' of the chamber, the cross section-of said
chamber being substantially larger than: the cross
seetion of the openitig-through which-waste water
from:-said drain enters:the chiamber-so that-the
waste water is broken up into small masses of
water -that are agitated -and further divided as
they drop through the. pre-cooler by gravity
against the sloping sturfaces of successive fins,
and rat least. some.-of the openings in-the fins
being located in position to drain water-from the
space between:the-wall of -the-chamber and the
lowermost portions of the fins, and a conduit in

heat-exehanging relation with the outside of the 1

wall of the chamber of the pre-cdoler, said con-
ditit having an upper end that connects with the
water'inlet of the refrigeration- unit and having
a- connection: at-its lower-end-for communication
with a water main-or other scurce of water:

3. In a water cooler of the type having a re-
frigeration unit and a waste drain through which
unused refrigerated water is discharged. to a
sewer, the combination with said drain of a pre-
cooler having a wall enclosing a chamber through
which water flows from the waste drain, a con-
duit around the outside of the wall and through
which water flows to the refrigeration unit in a
direction counter to the flow of water through
said chamber, fin elements within the chamber
connected with the chamber wall, each of said
fin elements comprising a metal member having
a bend providing a high ridge across the fin ele-
ment and fins sloping downward on bhoth sides
of said ridge, and the fins on opposite sides of
the ridge sloping toward opposite sides of the
chamber for directing water into contact with
the wall of the chamber, and said fins having
openings therein in staggered relation with one
another, so that the surfaces of successive fins
extend under the openings in the respective fins
above them, said openings extending substan-
tially to the lowest regions of the respective fins
so as to prevent the accumulation of water be-
tween the chamber wall and the lowest regions
of the respective fins, the successive fins in the
chamber sloping in different directions so as to
compel the water to follow a tortuous path in
contact with different fins that keep deflecting
the water toward the wall of the chamber for
heat exchanging relation with the wall.

4. The structure described in claim 3 in which
the copenings through the successive fins are of
such shapes that at least a portion of the open-
ings through the different fins overlap the corre-
sponding openings through other fins that are
disposed in a different direction so that there
is an unobstructed. passage through the center
region of the chamber for access to foreign ma-
terial that may become lodged in. the chamber.

5. A pre-cooler comprising a chamber through
which waste water runs from a drain and a con-
duit surrounding a side wall of the chamber for
the counter flow of water from a supply source
to a refrigeration unit, fins within the chamber
in spaced relation one above the other and: dis-
posed at a slope for deflecting water into con-
tact with the side wall of the chamber; an inlet
pive through which the waste water is intro-
duced into the upper end of the chamber, said
inlet pipe having-a cross section substantially
smaller than the open cross section of the cham-
ber so that a solid column of water moving
through the inlet is broken up into groups of
deflected particles within the chamber, the suc-
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6
cessive fihg within the:chamber having: openings
therein: disposed with a portion-of edch opening
in-line-with & portion of-the next opening- above
it in a- direction parallel to'-the-chaniber - axis
so-that there is an open space extending straight
through the-chamber; and with & solid pertion
of “egeh suecessive fin: under another portion-of
the opening in the fin-above it:

6: A:pre=eooler-for the counter flow of ¢old -
waste water in heat exchanging: relation with a
stream: of warmer water movihg te & refrigera-
tion unit, said’ pre-eooler comprising -a tubular
wall conniected with end walls -to-form: & cham-
per, o -helical eoilisurrounding the -outsidé of the
tubular wall and connected to-the outside of the
wall' by solder which: provides fillets for incregs-
ing:the-area- of ‘metal” through’ which heat is
conduetéd- from the coil to: the tubiilar wall of
the-chamber, a plurality of fin elements stackéd
one -above:the other within. the: chamiber, ‘cach
of the-fin elements:comprising a-metal member
having a substantial right angle providing a high
ridge bend across its mid portion and from which
fins slope downward on opposite sides of the ridge,
said fins being shaped to contact with the inside
wall of the tubular element around the entire
periphery of the fin element, the peripheral edge
of each fin element being connected to the tubu-
lar element by solder that forms flilets between
the fin element and the chamber wall, each suc-
cessive fin element being disposed with its high
ridge at a phase angle about the axis of the
chamber differing by about 90° from the phase
angle of the next succeeding fin element and
having at least one opening in each of the down-~
wardly sloping sides of the fin elements, said
openings extending on both sides of each fin ele-
ment substantially to the fillet provided by the
solder along the lowest peripheral portions of
the fin element, and said openings extending
upward to regions near the ridge of the fin ele-
ment and being shaped to leave: a portion of
each opening in an overlapping relation with the
corresponding openings of the next successive fin
element so that there are openings extending
straight through the pre-cooler near the-axis of
the pre~cooler chamber and at the regions where
the successive fin elements have their highest
elevations, and an -inlet through which water
flows into a pre-cooler, said inlet having a cross
section of a diameter less than one-half the in-
ternal diameter of the chamber in the pre-gooler
so that a solid stream of water flowing through
the inlet is broken up into particles by the fins
in the pre-cooler.

7. In apparatus of the type that supplies re-
frigerated water and that has a drain for waste
water, the combination with said drain of a pre-
cooler, said pre-cooler having a wall enclosing a
chamber through which the waste water passes,
a conduit for the passage of supply water to a
refrigerating unit beyond the pre-cooler in a di-
rection opposite to the direction of flow of the
cold waste water through the pre-cooler, said
conduit being outside of the wall of the pre-
cooler and in heat-exchanging relation with the
wall, fin elements within the chamber connected
to the wall, each of said fin slements comprising
2 metal member having a bend providing & high
ridge across the fin element and fins sloping
downward on both sides of said ridge, succes-
sive fin elements having their ridges at different
phase angles with respect to a longitudinal axis
through -the chamber so that the fins of succes-
sive elements slope in different directions, said
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fins having openings therein through which
water drops into contact with the next fin below.

8. In apparatus of the type that supplies re-
frigerated water and that has a drain for waste
water, the combination with said drain of a pre-
cooler, said pre-cooler having a wall enclosing a
chamber through which the waste water passes,
a conduit for the passage of the supply water
to a refrigerating unit along the pre-cooler in a
direction opposite to the direction of fiow of the
cold waste -water through the pre-cooler, said
conduit being outside of the wall of the pre-
cooler and in heat-exchanging relation with the
wall, a plurality of fin elements located one
above the other in the chamber and connected
with the wall of the chamber, each of said fin
elements comprising a metal member having a
bend providing a high ridge across the fin ele-~
ment and fins sloping downward on both sides
of said ridge, each successive fin element having
its ridge at a phase angle to the pre-cooler axis
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which differs by substantially 90° from the phase
angle of the next adjacent fin element and each
fin element having its fin extending down into
contact with the ridge of the fin element below it,
and each of said fins having openings therein
through which water drops into contact with the
next fin below, ,
HEINRICH J. KELLERSHON.
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