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This invention relates to refrigeration and par-
ticularly to a novel device for controlling the flow
of liquid refrigerant in a refrigerating apparatus.

An object of my invention is to provide an im-
proved liquid refrigerant flow control device such
as a fixed restrictor and constructed of pressed
sheet metal punchings. ‘

Another object of my invention is to provide an
1mproved combined heat exchanger and liquid
10 refrigerant flow control device of pressed sheet

metal construction, '

A further object of my invention is to unidirec-
tionally assemble a plurality of similar punched
-and pressed sheet metal members together and to

15 ‘bond. the members to one another to form an-

elongated refrigerant restrictor or combined re-
strictor and heat exchanger having refrigerant
passages therein and integral fin portions extend-
ing from the walls of the passages.

A still further object of my invention is to
provide an elongated refrigerant restrictor or
combined restrictor and heat exchanger of
pressed sheet metal construction having a plu-
rality of separated closed refrigerant passages
25 therein and integral reinforcing means through-

ml

out the length thereof forming fixed restrictions -

to the flow- of refrigerant through one of the
passages.
In carrying out the foregoing objects it is a
30 further and more specific object of my invention
to form an elongated small diametered refriger-
ant restrictor of unidirectionally assembled and
secured together pressed sheet metal members
which can be located in gaseous refrigerant
38 headers ordinarily provided between sheet metal
shells forming o refrigerant evaporator. -

Further objects-and advantages of the present
invention will be apparent from the following de-
scription, reference being had to the accom-
panying drawings, wherein a preferred form of
the present invention is clearly shown.,

In the drawings:

Fig. 1 is a diagrammatic illustration of a re-
frigerating system having a refrigerant restric-
tor constructed in accordance with .ny invention
installed therein;

Pig. 2 is a perspective view of an evaporator of
a refrigerating system having the refrigerant
restrictor located in a gaseous refrigerant header
thereof;

Fig. 3 is a perspective view of the evaporator
disclosed in Fig. 2 and showing the refrigerant
restrictor Jlocated in a different refrigerant
header thereof;

Fig. 4 is a view illustrating disgramma,ticauy

(CL 62—127)

‘a furnace through which the restrictors of the
present invention are passed for brazing same;
Fig. 5 is a enlarged fragmentary sectional view
showing unidirectionally nested pressed sheet

- metal members assembled together and having §
brazing material disposed internally thereof prior
to being placed in the furnace disclosed in
Fig. 4;

Fig. 6 is a view of the members shown in Fig. §
after having been bonded together to form a re- 10
frigerant restrictor of the present invention;

" Fig. 7 is an enlarged fragmentary sectional

. view of a combined refrigerant restrictor and heat
exchanger constructed.in accordance with the
present invention;

Fig. 8 is a sectional view through the combined
refrigerant restrictor and heat exchanger shown
in Fig. 7 and is taken on the line 8—=8 thereof;
and

Fig. 9 is a view similar to Fig. 6 and showing a £0

portion of a restrictor constructed of pressed
sheet metal members of modified form,

Referring to Pig. 1 of the drawings, there is
shown a refrigerating apparatus comprising a
motor-compressor unit i8 having ‘an outlet 12 28
through which compressed refrigerant is deliv-
ered by means of a conduit i4 to a condenser [6.
Refrigerant liquefied in the condenser 16 is de-
livered through conduit 17 to a heat exchanger,
comprising conduit 7 thermally secured to a 30
conduit 18, whence it passes to the refrigerant
flow control device or restrictor, generally rep-
resented by the reference character {8, for de-

. livery by conduit 2i to the evaporator 22. Re-
frigerant vaporized in the evaporator 22 is de- 38
livered by means of the suction conduit 8 to
the inlet 23 of the compressor unit (8. A suitable
thermostat or automatic control device 25 is pro-
vided for intermittently operating the motor-
compressor unit 10 to provide substantially con- 49
stant temperatures at the evaporator 22. The
system operates in the conventional manner to
withdraw heat at the evaporator from a food
compartment or other object to be cooled and to
dissipate heat at the condenser to the room air 45
or other cooling medium.

__ In Fig. 1 the refrigerant flow control device or
restrictor 19 is located outside the walls of the
evaporator 22, The restrictor 18 may, however,
be located between the sheet metal members or 50
shells forming walls of the evaporator and to
illustrate this I have shown in Fig. 2 of the draw-
ings the restrictor 19¢ as being disposed within
an enlorzed gaseous refrigerant header located at
the upper part of one leg of the evaporator 22.
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In Fig. 3 I hayve shown the restrictor 19b as be-
ing within an enlarged refrigerant header lo-
cated at the bottom: of the evaporator 22 and
adapted to discharge liquid refrigerant directly
thereinto. The forming of the restrictor {9 into
an elongated shape and of small diameter 1n
accordance with the present invention permits its
location within the evaporator 22 itself as illus-
trated in Figs. 2 and 3 to thereby serve as a heat
exchanger as well as a refrigerant control device.

Referring now to Fig. 5 of the drawings I have
shown a plurality of unidirectionally superimposed
sheet metal members each having & tapered tubu-
lar portion 31 struck or pressed therefrom
and telescoped together. Each sheet metal mem-
ber also has an integral fin portion 32 extending
outwardly from the tube part 31 thereof and an
end wall portion 33. In striking the tube portion
3t from a sheet metal blank of predetermined
size and shape an orifice or small opening 34 is
punched from the blank at the center of the
end wall 33. A predetermined number of the
pressed sheet metal cup members are stacked
one upon another to form an elongated struc-
ture of any desired length, A hollow metal end
element 35 having a tapered surface 36 fitting
within the end sheet metal member of the stacked
structure is adapted to receive the end of the
refrigerant conduit 21. At the opposite end of
the assembled structure I place an end sheet
metal cup member provided with a relatively
large opening 38 for the reception of the end of
the liquid refrigerant conduit I1. After assem-
bling a restrictor device of predetermiried length
as described and as shown in Fig. 5 a copper

_brazing strip or rod 39 is passed through the

openings 34 of the cup members so as to be dis-
posed within the assembled structure. The as-
sembled structure is then placed on a conveyor
belt 41 (see Fig. 4) mounted upon driving
pulleys 42 and caused to travel into and through
the furnace 43. Heat generated in any suitable
or desirable manner within the furnace 43 melts
the copper brazing strip or rod 39 and causes the
copper to flow into crevices at the: joint between
the pressed sheet metal cup members of thestruc-
ture 19 to bond the members together in fluid-
tight relationship. The restrictor structure (9
may, if desired, be turned or rotated during its
travel through the brazing furnace 43 to cause
uniform flow of the molten copper or rod 39
therein so as to insure the making of uniform
bonds or fluid-tight joints between the plurality
of pressed sheet metal cup members. After the
brazed structure 9 has had conduits IT and 21
secured thereto as shown in Fig. 6 of the draw-

_ ings the orifices or small openihgs 34 formed in
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the plurality of pressed sheet metal cup mem-
bers thereof, provide a passage of small cross-
section and relatively great length therethrough.

In operation of the refrigerating system liquid
refrigerant is fed from the pipe (7 into the re-
strictor {9 at one end thereof. Since the walls
21 of the plurality of pressed sheet metal cup
members of the restrictor device provides & plu-
rality of relatively large chambers throughout
the length of the restrictor any sediment entering
same will collect and be {rapped in these cham-
bers. Thus the chambers within the restrictor {8
prevent clogging of the orifices to insure proper
flow of refrigergnt therethrough and to control
the passage of refrigerant from the high to the
low pressure side of the refrigerating system.
The chambers within the restrictor 19 slso ren-
ders the purpose of a filter screen therein un-
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necessary. Liquid refrigerant under pressure in
conduit {7 has its pressure reduced to the low
pressure prevailing in conduit 21 and evaporator
22 by the great frictional or viscous resistance to

N

the flow of fluid through the plurality of orifices :i

in the restrictor, as is well-known in the art.

In Fig. 9 of the drawings I have shown & modi-

fied form of refrigerant flow device or restrictor
and the pressed sheet metal cup members there-
of have their bottoms 33a¢ bent or formed in-
wardly as at 45. The forming of the sheet metal
cup members as shown at 45 in Fig. 9 provides a
restrictor of increased structural strength over
the restrictor 19 shown in Fig. 6 to prevent de-
formation thereof. It is to be understood that
the pressed sheet metal cup members of my im-
proved restrictor may take various forms without
departing from the principle of the invention.
Referring now to Fig. 7 of the drawings I have

_disclosed a unitary combined restrictor and heat

exchanger structure generally represented by the

reference character 50 and adapted to be inter--

posed in the gaseous refrigerant suction con-
duit 18 of the refrigerating system and preferably
closely adjacent the evaporator 22. By employ-
ing the ¢ombined structure 50 in a refrigerating
system “the positioning of the restrictors 19¢
and 19b within the walls of the evaporator or

10

18

20.

the welding or soldering of the refrigerant con- -

duits 17 and 18-in intimate thermal contact with
one another to provide a heat exchanger for the
refrigerating system is unnecessary. The com-
bined restrictor and heat exchanger §8 comprises
a plurality of unidirectionally superimposed sheet
metal members each having two tapered tubular
portions 51 and 52 struck or pressed therefrom.
The tubular portion 51 of each sheet metal mem-
ber is of larger diameter than the tubular portion
52 thereof and these portions of one sheet metal
member are telescoped upon or into similar por-
tions of another of the members. Each of the
sheet metal members of the restrictor 50 has an

‘integral fin portion 53 extending outwardly from

the tubular portion 51 thereof. The web part 54

of each sheet metal member of restrictor 50 ex- .

tending from and connecting the tubular portions
51 and 52 thereof has a plurality of openings 5§
punched therein (see Fig. 8). In striking the
sheet metal members of the restrictor 50 from a

blank of predetermined size and shape an orifice ;

or small opening 56 is punched from the blank at
the center of the end wall 57 thereof. A pre-
determined number of the sheet metal members
are unidirectionally stacked one upon another
fo form an elongated structure of any desired
length. A metal plug element 58, having a
tapered surface 59 fitting within a part of the
tapered wall of tubular portion §1 and having
another tapered surface 61 fitting within a part
of the tapered wall of tubular portion 52 of the
end sheet metal member of restrictor 50, is adapt-
ed to receive an end of the gaseous refrigerant
suction conduit {8 of the refrigerating system.
This element 58 is provided with an opening or
a plurality of openings 63 exitending entirely
therethrough to permit the passage of gaseous
refrigerant from one portion to another portion
of conduit 8 through the device 50 interposed
therein. Another opening 64 provided in ele-
ment 58 communicates with the interfor of the
combined element or device 58 and has an end

of the refrigerant conduit 2§ secured therein.’
" Another metal plug element €8 located at the

opposite end of the device 56 and fitted within
conduit i3 has a hollowed-out part 69 which fits
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over and receives the tapered wall of tubular
portion 51 and has a second hollowed-out part T1
which fits over and receives the tapered wall of
the tubular portion 52 of the sheet metal mem-
bers of the structure. This element 68 also has
an opening or a plurality of openings 12 extend-
ing entirely therethrough to permit the passage
of gaseous refrigerant from one portion to an-
other portion of conduit 18 through the device
50. Another opening 13 provided in element 68
communicates with the interior restricted por-
tion of device 50 and has an end of the liquid
refrigerant conduit 17 secured therein.

By reference to Fig, 7 it will be noted that
compressed relatively warm liquid refrigerant
flowing from conduit 17 enters the elongated pas-
sage extending through the device 50 and formed
by the smaller diametered tubular portion 52 of
the sheet metal members thereof. The orifices
or small openings 56 provide an elongated pas-
sage of small cross-section and of relatively
great length through the device 50. The liquid
refrigerant upon passing through the elongated
passage of device 50 has its pressure reduced
to a lower pressure and flows from the device 50
through opening 64 and conduit 21 to the evapo-
rator. Gaseous refrigerant flowing from the
evaporator to the compressor of the refrigerating
system by way of conduit 18 is directed through
‘the openings 63 in element 58 at the one end of
device 58, through the passage formed between
the two tubular portions 51 and 52 of the plu-
rality of sheet metal members of device 50 and
through the openings 12 in element 68. The
liquid refrigerant flowing towards the evapo-
rator in the use of the device 50 is surrounded
by refrigerant flowing from the evaporator and
in this way the cool gaseous refrigerant gives
up its heat to the relatively warm liquid re-
frigerant to precool same. Therefore the device
50 provides an efficient improved form of heat
exchanger for the refrigerating system. It is
to be understood that the various sheet metal
members of the combined heat exchanger and
restrictor 50 may be bonded together in much
the same manner as various parts of the re-

strictor 19. Prior to heating device 50 copper -

brazing rods may be inserted in both refrigerant
passages thereof to thereby seal the passages
from one another in fluid-tight relationship. The
metal members 35, 35q, 58 and 68 and the re-
frigerant pipes communicating therewith may
be bonded to the structure in any suitable or
desirable manner.

From the foregoing it will be seen that I have
provided an improved flow control device or an
improved combined refrigerant flow control de-
vice and heat exchanger for a refrigerating sys-
tem which can be constructed from a plurality of
unidirectionally nested and secured together
sheet metal integral fin and tube members. Tt
will be seen that the devices disclosed while being
elongated are of great structural strength due to
the superimposing, telescoping and bonding to-
gether of the pressed sheet metal members. My
invention provides structures that can be readily
assembled into various lengths as desired and
can be manufactured at low cost.

While the form of embodiment of the inven-
tion as herein disclosed, constitutes a preferred
Torm, it is to be understood that other forms
might be adopted, all coming within the ‘scope of
the claims which follow.

What is claimed is as follows:

1. In a refrigerating system, an element form-

3

ing a combined heat exchanger and control de-
vice for controlling the flow of refrigerant from
the high pressure side to the low pressure side of
the system comprising, g plurality of unidirec-

tionally superimposed sheet metal members each -

having a tube portion telescoped into the tube
portion of an adjacent member and secured there-
to. to provide a wall of a closed refrigerant pas-
sage extending through the element, each of said
plurality of sheet metal members also having a
second integral tube portion telescoped into the
second integral tube portion of an adjacent mem-
ber and secured thereto to provide a wall of a
second closed refrigerant bassage extending
through the element and surrounding said first
named passage, and certain of said sheet metal
members having an integral part thereof extend-
ing a predetermined distance into one of said
bassages to form a-plurality of obstructions to
the flow of refrigerant therethrough. .

2. In a refrigerating system, an element form-
ing a combined heat exchanger and control de-
vice for controlling the flow of refrigerant from

- the high pressure side to the low pressure side of

the system comprising, a plurality of unidirec-
tionally superimposed sheet metal members each
having a tube portion telescoped into the tube
portion of an adjacent member and secured
thereto to provide a wall of g closed refrigerant
bassage extending through the element, each of
said plurality of sheet metal members also having
& second integral tube portion telescoped into
the second integral tube portion of an adjacent
member and secured thereto to provide a wall of
a second closed refrigerant passage extending
through the element and surrounding said first
hamed passage, and certain of said sheet metal
members having an integral part thereof extend-
ing a predetermined distance into the said first
hamed passage to form g plurality of obstructions
to the flow of refrigerant therethrough.

3. In a refrigerating system, an element form-
ing a combined heat exchanger and control de-
vice for controlling the flow of refrigerant from
the high pressure side to the low pressure side of
the system comprising, a plurality of unidirec-
tionally superimposed sheet metal members each
having °a tube portion telescoped into the tube
portion of an adjacent member and secured
thereto to provide a wall of a closed refrigerant
bassage extending through the element, each of

- said plurality of sheet metal members also hav-

ing a second integral tube portion telescoped into
the second integral tube portion of an adjacent
member and secured thereto to provide a wall of
a second closed refrigerant passage extending
through the element and surrounding said first
hamed passage, certain of said sheet metal mem-
bers having an integral part thereof extending a
predetermined distance into ‘one of said passages
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to form a plurality of obstructions to the flow of -

refrigerant therethrough, and certain of said"

sheet metal members having an integral fin por-
tion extending outwardly from the wall of said
second named closed refrigerant passage.

4. In a refrigerating system, an element form-
ing a combined heat exchanger and control de-
Vice for controlling the flow of refrigerant from

’ the high pressure side to the low pressure side of

the system comprising, a plurality of unidirec-

.. tionally superimposed sheet metal members each

having a tube portion telescoped into the tube
portion of an adjacent member and secured
thereto to provide a wall of a closed refrigerant
passage extending through the element, each of

85
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sald plurality of sheet metal members also having
a second integral tube portion telescoped into the
second integral tube portion of an adjacent mem-
ber and secured therefo to provide a wall of a
second - closed refrigerant passage . extending
through the element and surrounding said first
named passage, each of said sheet metal mem-
bers having an integral part thereof extending
a predetermined distance into said first named
passage, said integral part of said sheet metal
members being disposed in spaced apart relation
to one another to form a plurality of obstructions
to the flow of refrigerant through said first named
passage, and each of said sheet metal members
also -‘having an integral fin portion extending out-
wardly from the wall of said second named re-
frigerant passage.

5. In a refrigerating system, an element form-
ing a combined heat exchanger and control de-

_vice for controlling the flow of refrigerant from
the high pressure side to the low pressure side.

of the system comprising, a plurality of unidirec-

tionally superimposed sheet metal members each’

having a tube portion telescoped into the tube
portion of an adjacent member and secured
thereto to provide a wall of a closed refrigerant
passage extending through the element, each of

said plurality of sheet metal members also having

a second integral tube portion telescoped into the
second integral tube portion of an adjacent mem-
ber and secured thereto to provide a wall of a
second closed refrigerant passage extending
through the element and surrounding said first
named passage, each of said sheet metal members
having an integral part thereof extending a pre-
determined distance into said first named pas-
sage, said integral part of said sheet metal mem-
bers being disposed in spaced apart relation to
one another to form a plurality of obstructions
to the flow of refrigerant through said first named
passage, each of said sheet metal members also

‘having an integral fin portion extending out-

wardly from the wall of said second named re-
frigerant passage, and the portion of each of said
sheet metal members connecting the tube por-
tions thereof being perforated to permit a sub-
stantially non-restricted flow of refrigerant
through said second named refrigerant passage.

6. A refrigerating apparatus comprising, an

2,212,864

evaporator, a condenser, and & motor-compressor
unit operatively connected together by conduits
to form a closed refrigerant fluid circulating sys-
tem, means interposed in the conduit leading
from said condenser to said evaporator for divid-
ing said system into a high pressure side and a
low pressure side and adapted to control the flow
of refrigerant fluid therebetween, said means in-
cluding a plurality of unidirectionally superim-
posed sheet metal members each having a tube
portion telescoped and secured together to pro-
vide a wall of a closed passage adapted to extend
therethrough, certain of said sheet metal mem-
bers having an integral part thereof projecting
into thé passage and provided with an opening

and said integral part of said certain of the sheet-

metal members being disposed in spaced apart

relation to the integral part of other of the cer- |

tain members with the openings therein of such
size and chadracter as to form restrictions at a
plurality of points along the passage to the ﬁow
of refrigerant fluid therethrough.

7. A refrigerating apparatus comprising, an
evaporator, & condenser, and a motor-compressor
unit operatively connected together by conduits

to form a closed refrigerant fluid circulating sys-

tem, means intefposed in the conduit leading
from said condenser to said evaporator for divid-
ing said system into a high pressure side and a
low pressure side and adapted to confrol the flow
of refrigerant fluid therebetween, said means in-
cluding a plurality of unidirectionally superim-
posed sheet metal members each having a tube
portion telescoped and secured together to pro-
vide a wall of a closed passage adapted fo ex-
tend therethrough, certain of said sheet metal
members having an integral part thereof project-
ing into the passage and provided wifh an open-
ing, said integral part of said certain of the sheet

metal members being disposed in spaced apart

relation to the integral part of other of the cer-~
tain members with the openings therein of such
size and character as to form restrictions at a
plurality of points along the passage to the flow
of refrigerant fluid therethrough, and certain of
said sheet metal members having an integral fin
portion extending outwardly from the wall of said
pa,ssage
JOHN EARMAZIN.
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