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This invention relates to @& refrigerating
means and mechanism for a soda fountain or
cooling cabinet, and has for one object to pro-
vide a cooler element of such size and shape that
it may readily be inserted in a constricted space
within. said fountain without diminution .of iis
efficlency.  Another object is to provide a quick
operating cooler element for use in cooling bev-’
erages. Another object is to provide means for
mounting such & cooler element in parallel with
one or more refrigerating or expansion colls
within said fountain., N

Other objects will appear from time to time
throughout the specification and the clalms.

The invention is illustrated more or less die-
. grammatically in the accompanying drawing,
‘wherein: i -

Figure 1 is a diagrammatic view illustrating an

assembly of one form of the device; » ‘

Figure 2 is a vertical, sectional view taken. ab

line 2—2 of HFigure 1 and showing additional
parts of the syrup rail; C .
Figure 3 is a longitudinal, sectional view
through one of the control valves taken on an
enlarged scale at line 8-—3 of Figure 1

Figure 4 is a longitudinal, sectional view
through another control valve ‘taken oh a large
scale at line 4—4 of Figure 1. ‘ : ,

Like parts are designated by like characters
throughout the specification and the drawing.

The cooler or cooler element, as shown, -com--
an upper section | .and a lower section 2.

prises
The exact details of this cooler element are not
shown herewith as they form no essential part
of the invention.. The cooler element details
are shown and claimed in our co-pending ap-
plication Serial No. 245,1256. In general, the
cooler element comprises an upper and a lower
housing, as mentipned, and connections through
which refrigerant enters and leaves and, also,
. connections for the passage of liquids such as
carbonated water and sweet water. -As shown,
. sweet water may enter through a pipe 3 into the
upper section
by an elbow
cooler element- and .leave

4 into the lower section 2 of the
the cooler element

~ through the pipe 5. If carbonated water, also,

passes through the cooler, its entering and leav-
ing pipes are concealed respectively by the pipes
3 and 5. The elbow through which it passes
to the upper and lower cooler is indicated at"6.
The details of the carbonated ‘and sweet ‘water
‘connections are omitted to gvoid confusion in
the small scale figure, - ’

| of the cooler element and pass

source by a pipe 1. A valve X confrols the flow

. of the liquid refrigerant from the source of

[}
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{age compartment.
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supply to the coils. A pipe 8 carries the refrig-- .
erant to a coil or cooling coil 8, which is of such
size and shape as to fit conveniently into the
syrup rail or rail compartment of a soda foun-
tain. A pipe. 0 communicates with a cooling
coil (1 at the opposite end of the system from
which a return coil (2 brings the refrigerant
fluid back to the cooling coil 3 within the stor-
For convenlence in descrip-
tion and identification the coil {3 may be termed
the storage or storage compartment coil. 14 is
o thermostatically responsive device connected
by & tube (5 to the valve X for opening and
closing-such valve. The detalls of this valve will
be described below. The thermostatically re-
spensive element. is mounted at a point to be

. affected by the temperature of the storage or

storage cooling coil 13 and, thus, to control the
flow of refrigerant to the coils 8 and 1 in re-
sponse to variations of temperature in the stor-

age coil.

30

 inflowing liquid conduit

A branch pipe or conduif 16 leads from the
7 and is controlled by &
valve Y which is preferably a valve similar to or
identical with the valve X. Refrigerant passes
from the valve Y through a pipe |7 into the jack-
et of the lower cooler section 2. It passes thence
upwardly through pipes or conduits 18, 18 into
the jacket or housing of the upper section 1 of the

. cooler element, and is returned through a re- .

turn pipe 19 to the storage compartment, join-
ing the storage coil at an elbow 20. :
"Running from the elbow 20 or from any Bgt;her
sultable connection with the storage coll is a’suc-
tion pipe 21 which is controlled by a pressure

 regulating valve Z. From the valve Z runs a
. suction pipe 22. '

40

As shown in Figure 2, the cooler element, in-

- cluding the sections | and 2, is situated in the-

syrup rail compartment of & soda fountain.
This compartment includes the enclosing mem-

. pers 23 and 24 which, together with end sections,

45

not shown, enclose a space 25. Syrup jars or

- containers 26 may be removably positioned in

this space and, as shown, are close to:the cooler.
It is to be understood that the expansion valve

" ¥ is considered as being identical with the valve

50

Liquid refrigerant is carried from any suitable 55

[

X and hence only one is shown and described
in detail. The valve Y is connected through a
pipe 21 with a thermostatically responsive mems-
ber 28 which, in the form here shown, is posi-
tioned in the upper section 1 of the cooler ele-
ment although it might be positioned on or in
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either cooler section or between the two. The
invention is not limited to the specific location
of the thermostat 28 )

As shown in Figure 3, the ‘valve assembly Z
comprises a housing 29 which is provided with
a chamber 30 into which the suction pipe 21 ex-
tends and with which it is connected. A valve
seat 31 is also formed in the chamber 39, and it
may, as in the particular form here shown,
comprise a separate and removable member 32
into which is threaded the suction pipe 22.

Positioned about the seat member 31 is a
spring 33 which bears against a flange 24 on a
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which the lower end of a spring 18 is seated. The
spring is positioned at its upper end about a hol-.
low member 13. Made preferably integrally with
the member 19 is a flange 82 which cverlies the
upper end of the Sylphon tube 15. Between the -

‘flange 89 and the portion 19 is an annular space

.. 81 into which a tube 82 is threaded. This tube

10

valve closing member 35. On its lower or seat-

ing face, 'this member may have a seating por-
tion 36 which may be secured to the valve mem-
ber in any manner desired. As here shown, it
fits within an annular flange 31. On its face,
the valve member 34 is provided with a depres-
sion 88 to receive an operating pin 39. This
latter extends through an opening 48 in a parti-
" tion member &1 which forms a part of the hous-
ing 29. . An additional passage 42 extends
through the partition 41. ;o )

A disc-like member 43 is secured to the valve
cperating pin 39 and forms the bottom of a
Sylphon kellows 48. At its upper end, this bel-
lows bears against & shoulder 45 of an outside
section 46 which is exteriorly threaded and is in

threaded engagement with the housing 29. It is, |,

also, in threaded engagement with the housing
section 47, A clearance 48 is provided past the

15

shoulder 45 and within this clearance is posi-

tioned a weight 49 provided with a shoulder 58
and a perforaticn §I in its upper surface. A
spring 62 is positioned within the Sylphon, bears
at one end upon the bottom 43 and at the other
end is-in contact with the flange 50. An adjust-
ing pin 52¢ is in threaded engagement with an
‘enlargement 53 of the housing section 41 and is
-reduced as at 54 to fit into the perforation or
depressicn 51 in the member 49.

The valve X comprises a housing member 55
provided with a threaded opening to receive the
pipe T and another threaded opening to receive
the pipe 8. Between these two. openings is
formed a member 56 which: has a downwardly
facing valve seat §1. The housing itself may
have a bottom opening as at 58 which is closed
by a cap 59. Within the housing 55 is a space
60 and positioned in this space is a Sylphon or
bellows 61 which at its upper end is provided
with a lateral flange 62 resting as at 63 upcn
. the upper end of the housing 55. The shoulder
64 of a cup-like member 65 rests upon the flange
62 and the shoulder 63. The shaft portion 66 of
a valve operating means passes through the
Sylphon and the cup and has about it and within
the cup a spring 671 which at one end rests upon

~ . the bottom of the cup and at the other end abuts

upon a pin or collar.68. At its lower end, the
member 66 is provided with a yoke portion 69
- which carries an upwardly projecting valve point
‘10 which is adapted to be seated in the valve seat
57 and by its movement to control the latter.

11 is a partition member seated on the.upper
end of the housing 55 and held in place by an
upper housing section 12 which. is threadedly en-
gaged with the housing section §5. A perfora-
tion 73 is formed in the partition T and through
it the: member 66 passes. This member receives
on its upper end a member 14 which forms the
. bottom -of a Sylphon tube 15. The bottom 14
may have a depression 15 to receive the pin 65
and may on its Upper face carry a boss 17 about
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carries g laterally disposed flange 83 which is held .
in place by a member 84 on the tcp of the hous-
ing section 72. Ccnnected to the interior of tubu-

- lar member 19 is the tube or pipe 15 which is

connected to the -thermostatically ‘responsive
member which itself lies upon or is closz to the
storage cooler 13. -

In general, the apparatus shown operates as
follows: ’ ’ '

A refrigerant under pressure is supplicd to the
pipe T and flows through it, through the valve X
and the pipe 8 to the coil 9, expansion takes place
in this coil and cooling occurs. he refrigerant
thereafter returns through the pipe 12 to the
coil 13 in the storage compartment. The flow of
refrigerant is largely controlled by the expansion
valve. X which operates in response to the tem-

5 perature conditions in the storage coil 13 since

the thermostatically responsive element 14 is
mounted in or near the storage coil, close enough -
to it to be affected by its temperature conditions
and variaticns, .

The cooler 1, 2, which is preferably a so-called
“instant” cooler because of its rapidity of oper-
ation in response to flow of material through it,

-may be, as in the case here shown, mounted in

parallel with the storage coil and the coils 9 and
1 connected to it. ’ } .
Conditions in the cooler are particularly con- -
trolled, however, by the valve Y, which is itself
controlled by the thermostatically responsive ele-
ment 28. This is mounted in or near the cooler
and preferably at a point close to inflowing liquid
so that when liquid such, for example, as carbo-

‘nated water or sweet water or some other liquid -

is drawn through the cooler, any temperature
variations caused by this movement promptly af-
fect the element 28 and through it promptly af-

fect the valve Y. This valve thereupon causes
-the necessary flow of refrigerant to and through

the cooler to effect the desired cooling conditions
in the cooler. .

" The total suction discharge both from the cool-
er and the other coils occurs through and is con-
trolled by the valve Z. When pressure is rela-
tively high within the system and, particularly
within the suction pipe 21, the Sylphon tube 44
may be substantially collapsed and the valve ele~
ment 36 may be raised from its seat by the spring
33 to permit discharge through the pipe 22.
When pressure is relatively low in the suction

" pipé 21, the valve will remain seated. Adjust-

60
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ment of the valve Z to control the pressure at
which it will open and close is accomplished by
adjustment of the adjusting screw 52a. ' :
Adjustment in the valves X and Y may be ac-
complished by relative movement of the part 80
with respect to the part 82, these two parts being
threaded together. Adjustment of the spring 61
might be accomplished by moving the member 68
50 as to compress the spring. This member has
been referred to as a pin,-and it'might be a pin
or collar. If a collar, it might be threaded upon .
the shaft or member 66 which would in that case.

‘be.correspondingly threaded to permit a ready

adjustment of the member 68. :
'As. shown in Figure 2, the collar is mounted
within the syrup ‘rail compartment of a soda
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fountain, If the rail compeartment is of suf~
ficient length, the colls 9, 10, i1 and 12 would,
also, be mounted in ‘the syrup rail compartment.
They would be arranged somewhat differently;

that is to say, the loops of the coil 8 and of the

coil 12 might be to some degree nested so as to
cccupy & little less space. Of course, the pipes
10 and 12 would lie somewhere adjacent the sec~
tions § and
instead of being above them, as shown in Figure
1, lie alongside them in the space, shown in Fig-
ure 2, between the cooler section {4 and the syrup
jars 26. . : T
Of particular importance is the location of the
water inlet in the total system. The water inlet
pipe 3 is located. in the upper cooler tube ¢ and
the thermostatic hulb pg is located close to It
Therefore, when water, elther sweet or car-
bonated, flows through the system, the tempera-

ture of the Incoming water very promptly af- .

fects the thermostatic vaive 28. Consequently,

in series with sald first-named coils,

9 of the cooler element and might

10

even though the system may have been insc- -

when it is again used, the
thermostat valve opens promptly. In practical
use, it has been shown that where the system
was shut down for hours and was then again
used, only the first glass of water will be at all
warm. Very elose temperature - control Is ac-

‘tive for some time,

complished and even after a long shut down, the

second glass drawn will be down to the tempera-
ture for which the system has been set.. Conse-

quently, in the operation

very close control is accomplished and water: ab-

satisfactory téemperature is available at all times.

In its operation,. particularly with respect, to
cooling thé jar enclosure and the storage com=-
partment, the gystem accomplishes satisfactory
control without pullding up ice formation on the
cofl. This result is due largely to the fact that
the suction line 18, 4 is connected to the pres-
_ sure control yalve Z and pecause of this arrange-
ment, adequate cooling is accomplished promptly
and, particularly, & predetermined, uniform tem-
- perature is maintained in the different com-
partments without building up ice ‘formation on
the eoils and, ip the maln, without the use of an
. expansion. coil in the jar enclosure and in the
storage box. Heretofore, it has been thought

necessary to use an-expansion coil in the jar en--

closure or in the storage box, or both, and ap-
paratuses of this type embodying such expan-
sion coils so located have in use resulted in the
formation of considerable
Among other unsatisfactory results from this
formation of ice is the necessity of defrosting.
Ordinarily, the operator of such devices must
watch them closely and defrost them by positive
. manual manipulation. Because the applicant’s
device achieves uniform pressures in this coll,
the formation of
" sary to watch the device with great care and un-
necessary to carry out manual defrosting. »

Atthough there is shown an operative form of

the _device, it will be understood, that. many
chenges in the form, shape .and arrarigement
of parts might be made without departing from
the spirit of this invention; and it is wished that
this showing be taken as in o sense diagram-
matic. ' ‘
We clalm:
a syrup rail compartment,,éyrup jars therein and

means defining & storage compartment, the com-
bination of & water cooling element mounted in’

quantities of ice.

ice is gvolded, and if 1s unneces-.

.~ gaid syrup rail compartment and in cooling rela--

26
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of the invention, a ;

- 3
cooling colls mounted in
said colls and sald water

tion td' said syrup Jjars,
sald rail compartment,

cooling element being connected in parallel, &

cooling coil mounted in said storage compart-
ment, sald last-mentioned coil being connected
g single re-
frigerant supply condult for & refrigerant fluid

for said system, a single suction or discharge con- .
nection for said system,

thermostatically con-
trolled valves for admitting refrigerant fluid from
said conduit to said coils and element, and a
single pressuic regulating valve in said suction
connection posterior to sald colls and water cool-
ing element for preventing and for controlling
the flow of the refrigerant fluid through said
suction connection. : ‘

2. In combination in a soda fountain, a syrup
rail compaftmens, syrup jars therein, means de-
fining a storage compartment, a water cooling
element. mounted in sald syrup rdil compartment
and in cooling relation to said syrup jars, means
for conducting one .or more Liguids through said
element for cooling the same, cooling coils
mounted in said rail compartment in parallel

with sald water cooling element, a cooling coil -

mounted in said storage compariment, said last-
mentioned coil being connected to said first-
named coils in series, means for controlling the
admission of & refrigerant to said coils and ele-
ment, 2 single refrigerant supply cennection for
said coils and cooling element and a single suc-
tion or discharge connection for said coils and

_element, and a single pressure regulating valve

88
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positioned in sajd discharge connection posterior
to all of said coils and water cooling element and

-

adapted to control the discharge of all of the -

refrigerant through said discharge gonnection.

3. In combination in a soda fountain, a Syrup.

rall, syrup jars therein, means defining 'a stor-

age compartment, a water cooling element

mounted in said syrup rail and in cooling rela-

tion to sald syrub Jjars, cooling coils mounted in

48

- rectly connected to said

60
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. ment connected to said. second valve

a0
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1. In a cooling system for soda fountains having -

75

therein, a single

said rail in parallel with sald water cooling ele-
ment, a cooling coil mounted in said. storage
compartment, said last-mentioned coil being di-
, first-mentioned coils in
series, said water cooler element being connected
in. parallel with said storage coil, an expansion

" yalve positioned ahead of said first-mentioned

coils, a thermostatic element connected to sald
valve and positioned to be affected by tempera-
ture variations of said storage coil .and to con-
trol said -expansion valve, a second expansion
valve positioned ahead of said water cooler ele-
ment to control the flow of refrigerant through
said water cooler element, a thermostatic  ele-
and posi-
tioned adjacent sald water cooler element adapt-
ed to be affected by temperature variations
, refrigerant. supply connection
for supplying refrigerant to the cooling system,
& single. suction or
system, and a single pressure regulating valve

and water cooling element in the direction " of
flow of the refrigerant, for controfling the flow
of all of the refrigerant through sald suction
connection. : - ’

discharge connecticn for said. '

in said suction connection posterior to said coils -

"4 Tn combination In a soda fountain cooling -

system, a syrup rail, syrup jars therein, means
defining a storage compartment, a water cooler
element mounted in said syrup rail and adjacent
said syrup jars, cooling coils mounted in said rail
separate from said water cooling element, a cool-

ing coil mou’;;ted_ in said storage ‘compartment,
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said last-mentioned cofl being directly connected
to sald first-named coils in serles, sald water
cooler element being connected in parallel with
saidfirst-named coils, an expansion valve posi-
tioned ahead of said’ first-mentioned coils, a
thermostatic element connected to said valve and
positioned to be affected by temperature varia-
tions of the cooling coil for the storage compart-
"ment to control sald expansion valve, a second

5

expansion valve positioned to control said water J10

cooler element, a thermostatic element connect-
ed to said second valve and positioned adjacent
sald water cooler element adapted to be affected
by temperature variations therein, a single re-
frigerant supply connection for the system and
& single suction connection for said system, and
& single pressure regulating valve Positioned in
sald discharge posterior to said coils and adapted
to entirely control the flow of refrigerant
through said valve and through said suction con-
nection. '
5. In combination in g cooling system employ-
ing a volatie refrigerant as a cooling agent, a
water cooler element, a plurality of separate
cooling coils positioned adjacent to said water
cooler element, a cooling coil for a storage com-
pariment, means connecting said coil for the
storage compartment ang said separate cooling
eills in series, said water cooler element being
connected in parallel with the cooling coil for
said storage compartment, g single refrigerant
supply connection for said system, an expansion
valve in said connection, a single suction or dis-
charge connection for said system, and a single
pressure regulating valve in said suction connec-
tion posterior to said coils and water cooling ap-
" paratus for controlling the flow of all the refrig-
erant flowing through said discharge connection.
6. In combination in a cooling system employ-
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variations In said Storage compartment cooling
coll, a second expansion valve positioned adja-
cent sald water cooler element in the line of re-
frigerant flow thereto, and g thermostatically re-
sponsive element positioned with -the anterior
portion. of said water cooler element and con-
nected to and adapted to move sald second ex-
pansion valve to control the flow of refrigerant
to said water cooler element, and a single pres-
sure regulating valve positioned in said suction

“line posterior to said water cooler element and

156
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adapted to control the withdrawal of all of the
refrigerant from said system.

8. In combination in & refrigerating system, a
seurce of refrigerant, a plurality of cooling colils,
connecting means joining said coils to each
other, a storage compartment cooling coil, g
connection between said storage compartment
cooling coil and sald other coils, a water cooler
element in parallel with said storage compart-
ment coolihg coil, a connection from said water
cooler element to said source of refrigerant, a
suction connection for refrigerant return, con-
nections between said suction connection and -
sald water cooler element and. said storage com-
partment cooling coil, and a single pressure reg- -
ulating valve in said suction connection posterior
to all of said cooling coils and water cooling ele-

- ment for controlling the flow of all of the refrig-

30
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erant through said suction connection.

. 9. In combination in g refrigerating system, a
source of refrigerant, a plurality of cooling coils,
ccnnecting means joining said coils to each other
in series, a storage compartment cooling coil, a
connection between said storage compartment
cooling coil and said other coils, g quick acting

- water cooler element, conduits for liquids pass-

ing a refrigerant as the cooling agent, a water 40

cooler element, a plurality of separate cooling
coils, a cooling coil, means connecting said cool-
Ing coil and saig first~-named eoils, saild water
cooler element alone being connected in parallel
with said cooling coil, a single refrigerant sup-
ply connection for said system, means for con-
trolling the flow of refrigerant through said con-
nection, a single suction or discharge connection
for said system, and a single pressure regulgting
valve positioned in said suction line posterior to
~one of said coils and water cooler element and
adapted to control the passage of the refrigerant
through said pressure regulating valve and suc-
tion connection. : .

7. In combination in a cooling system employ-
ing a valatile refrigerant as the cooling agent, a
water cooler element, a cooling coil positioned
adjacent thereto, a storage compartment cooling
coil, means connecting said storage compartment
cooling ccil and said first~-named cooling coil,

. said water cooler.element being connected in par--
allel with said storage compartment cooling coil,

a single refrigerant supply connection for said
system and a single suction connection for said
system, an -expansion valve positioned’ in said
system ahead of said first-named cooling coil in
the line of refrigerant flow, a thermostatically
responsive element positioned adjacent sald stor-
age compartment cooling coil and connected to
~ said expansion valve and adapted to cause move-

ment ‘of said valve in response to temperature

ing through said element, a connection from said
water cooler element to said source of refriger-
ant, a suction connection for refrigerant return,
barallel connections between saiq suction con-
nection and said water cooler element and said
storage compartment coil, and g single pressure

, regulating valve in said suction connection pos-

5 terior to said coils and water cooling ‘apparatus
" for controlling the flow

of all of the refrigerant

~ through said suction connection.

H5
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‘through for expansion of said coils,

10. .In combination in a refrigerating system,
a water cooler element, a plurality of cooling coils
positioned one at either end .of ‘said cooler ele-
ment, means conneeting said coils In series with
each other, a storage compartment cooling coil
in series with said first-mentioned coils and pos-
terior thereto in the direction of flow of the re-
frigerant through said coils, a restricted refrig-
erant inlet means joined to said first-mentioned
colls and adapted to pass refrigerant there-
means con-
necting said first-mentioned doils to said storage

‘compartment cocling cofl in series, a refrigerant

suction conduit and means connecting it to said
codler element and to said storage compartment
cooling coil in parallel, and a single pressure
Sensitive valve in said suction conduit posterior
to said coils and cooler element in the direction
of ‘movement of the refrigerant for preventing
circulation of refrigerant through said system
while the pressure within said last-named valve
remains below s predetermined minimum,

- HERMAN K. JOHNSON,

CARL V. LA RUE. -



