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1 Claim.
1

This application relates to new and useful im-
provements in refrigerating apparatus, and more
particularly to means for supplying or distribut-
ing a refrigerant medlum to a plurality of evap-
orators.

One object of the invention is to provide means
to distribute the refrigerating medium in equal
quantities from a single condensing unit, ‘

Another object is to provide g novel distribut~
ing device. ‘

Another object is to feed refrigerant medium
equally to the multiple evaporator passes of an
evaporator unit having a common suction header,
irrespective of change in load on the unit.

The invention consists in the improved con-
struction and combination of parts to be more
fully described hereinafter and the novelty of
which will be particularly pointed out and dis-
tinctly claimed. ‘

In the accompanying drawing, to be taken as 4
part of this specification, there is fully and clear-
ly illustrated a preferred embodiment of the in-
vention, in which drawing—

Figure 1 is 4 diagrammatic view of g refrigerat-
ing apparatus having the distributing means of
this invention;

Pig. 2 is a view in vertical central section

through the thermostatic expansion: valve and-

‘part of the distributing means of the apparatus
of Fig. 1;

Fig. 3is a detail view partly in section on the
line 3—3 of Fig. 2;

Pig. 4 is an exploded view in perspectlve of the
“distributing member and a cooperable clamping
means, and

Fig. 5 is a detail view of the inlet end of the
distributor member.

Referring to the drawihg by characters of ref-
" erence, | designates a refrigerant compressor
which may be driven by an electric motor, for
example, which may be controlled in the usual
manner by suction pressure or space temperature.
The compressor | feeds the compressed volatile
refrigerant medium through a high pressure sup-
ply pipe or conduit 2 to a condenser 3 which has
its outlet connected to a receiver or liquid re-
frigerant supply tank 4 by a liquid line or con-
duit 48, From the bottom of the tank 4, a'liquid
line or conduit 4* leads to the inlet 5 of a ther-
mostatic expansion valve 6. The outlet port or
conduit of the valve 6 feeds the distributing mem-
ber T which is connected by a plurality of feeder
tubes, here shown as five in number and desig-
nated 8, 9, 10, 11 and 12, which are of substan-
tially equal length and of the same bore or in-

(Cl. 138—-37)

[

10

20

30

40

45

50

65

2

ternal diameter. These feeder tubes are con-
nected respectively to ‘a plurality of evaporators
of equal heat exchange surface, designated I3,
i4, i5, 16 and {1, which are preferably the sepa-
rate evaporator passes of an evaporator unit and
are connected at their outlet or suction ends into
a, common suction headér (8. A refrigerant suc-
tion or return line or conduit 19 is connected
into the upper end of the header I8 and leads
to the suction side of the compressor i, as at 20.

The refrigerant liquid inlet % of the valve §, see
Pig. 2, opens into a heat exchange annular cham-
ber 2i. connected through one or more passage-
ways 22 in the valve body 23 to the valve mem-
ber inlet chamber 24. An annular valve seat
member 25 provides a valve port 26 which sepa-
rates the chamber 24 from the outlet chamber 27,
which is connected to the extericr of the valve
body by an outlet conduit 28 at the valve outlet
port 28. In the inlet chamber 24, and cooperable
with the seat 25 to control flow through the nort
26, there is a valve member 36 which is normally
urged toward its seat by a spring follower mem-
ber 31 guided in the body 23 and backed by a heli-
¢al coil compression spring 32. The vaive mem-
ber 30 is universally supported in the guide mem-
ber 31, and the force with which it is urged to-
wards its seat by the spring 32 is adjustable by
the spring adjustment screw 383. The movement
of the valve member 38 toward and from its seat
member 25 is controlled by a thrust member or
rod 34, having one end engaging the valve mem-
ber and extending through the outlet chamber
21 and arefrigerant flow sealing means, generaily
designated 35. The other end portion, designated
36, of the rod 34 extends into a refrigerant back

‘pressure. chamber 38T which is separated and

sealed from the refrigerant inlet chamber 2i by
a partition 38. The rod end portion 38 abuts a re-
silient metal diaphragm or pressure responsive
member 39 which forms one wall of the chamber
371 and is hermetically sealed at its periphery as
by .solder or the like to the partition 38. The dia-
phragm 39 also forms the operating or pressure
responsive wall of a thermostatic power element,
generally designated 40, having a pressure cham-
ber 41 connected by a capillary tube 42 to a tem-
perature responsive or feeler member 43. The
power element 40 is of the gas charged type hav-
ing a predetermined liquid charge, which in quan-
tity could all condense into the chamber 41, and
therefore the refrigerant inlet chamber 21 is pro-
vided in order to maintain the chamber 4{ at a
temperature above that of the bulb 43, so that the
bulb 43 will, at all times, be the control point for
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the thermostatic power element 406. The bulb 43
is clamped in intimate heat exchange relation
with the suction conduit 19 adjacent its outlet
from the header (8, as indicated in Fig. 1, so that
the evaporator unit will be supplied with the
proper quantity of refrigerant medium, as is well
understood in the art. The refrigerant pressure
chamber 37 is connected, see Fig. 3, to the exterior
of the body 23 by an equalizer connection or pas-
sageway 44, which has ifs outer end screw-
threaded, as at 45, to receive an external equalizer
line or conduit 46, which is connected into the
upper end of the header 18, as at 41.

The distributor member T is preferably ex-
ternally cylindrical and has an end wall 48 which
closes the valve outlet 29 and which is surrounded
by an annular flange 50 which, together with the
wall 49, provides a refrigerant chamber 5f{. The
flange 50 extends into an annular recess 52 in the
body 23 and surrounding the outlet 29. The
flange 50 is clamped into the recess 52 and against
packing material therein to seal the joint by a
clamping member 53, which is sleeved over the
distributor member T-and urged into clamping
engagement with a shoulder 54 thereon by screws
or bolts screw-threaded into the body 23. The
feeder tubes 8, 9, 19, 11 and 12 are sealed into the
outer ends of parallel passageways 55, 56, 51, 58
and 53 respectively, see Fig. 4, which extend lon-
gitudinally through the member 1. It will be ap-
parent that five tubes and passageways are shown
merely for convenience of exposition, and that
any number of tubes and passageways may be
employed up to, for example, say sixteen or more,
depending upon the number of evaporator passes
to be supplied. The outer ends of the passage-
ways 59 to 59 are each of counterbored, enlarged
diameter, as at 60 to provide tube receiving
sockets, so that the passageways will preferably be
of equal flow area to that of their respective feeder
tubes which may, for example, be of '’ internal
diameter. The passageways 55 to 58 open
through the wall 43 and communicate with the
chamber 51 by means of calibrated refrigerant
flow restricting ports 61, 62, 63, 64, 65 respectively,
see Fig. 5, which may, for example, have a diame-
ter of .067’’.

The operation of the refrigerating apparatus
and the distributing means is as follows: Assume

that the compressor | is in operation and that the ¢

valve member 30 is throttling the flow of refrig-

erant medium to the outlet 29 in accordance with

the back pressure in chamber 37 and the pressure
in chamber 41 corresponding to the temperature
of the bulb 43. The distributor member having
the above dimensions will be suitable for the sys-
tem of Fig. 1 when the inlet liquid temperature is
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90° F., the suction pressure is 40 pounds per
square inch, the minimum head pressure is 110
pounds per square inch, and the total load on
the evaporator unit is 45,000 B. t. u. The lengths
of the feeder tubes 8 to 12 are all substantially
equal to each other and preferably less than 3’
long and, therefore, the drops in pressure between
the distributor inlet chamber 51 and the inlets to
the evaporator passes 13 to 11 will all be equal.
The ports 61 to 65 are of such small size that they
materially restrict the flow from the outlet con-
duit 28, thereby to maintain liquid refrigerant
medium with a minimum of flash gas in the dis-
tributor inlet chamber 51. Since the inlets to the
feeder tubes are all of equa] flow area, and since
the pressure drops to the inlets of the evaporator
passes are all equal, each of the evaporator passes
13 to 17T will be supplied with refrigerant medium
at equal rates. When the suction pressure in the
conduit 19 drops to the desired low point, or the
temperature in the space cooled by the evapora-
tor unit becomes sufficiently cold, then the con-
trol means (not shown) will funietion in the usual
manner to stop operation of the compressor I,
and the valve member 30 will thereupon move to
closed position, as is well understood in the art.

It may be noted that by restricting the areas of
the ports 6f to 65 to the minimum permissible
area in relation to the maintenance of an opera-
tive pressure drop through the valve port 26, that
the refrigerant medium may in most cases be
maintained at a sufficiently high pressure at the
distributor member inlet o insure the feeding
of liquid with a minimum of flash gas to the ports
61 to 65, thereby assuring highly efficient distri-
bution.

Having thus described the invention, what is
claimed and is desired to be secured by Letters
Patent of the United Statesis:

A refrigerant distributing device comprising a,
conduit closing member having an unobstructed
end wall with a surrounding tubular flange pro-
viding a circular inlet chamber, said member hav-
ing a plurality of passageways therethrough, ail
of the passageways in said member extending
straight from end to end through said member,
all of the passageways opening through said end
wall into said chamber, all of the passageways in
said member communicating with one another
through said chamber and 2ll serving to dis-
tribute refrigerant admitted to said chamber, each
of said passageways having at least three portions
of successively increasing diameter with its por-
tion of smallest diameter opening through said
wall into said chamber.

FRANKLYN Y., CARTER.



