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_ 1 :

My invention. rélates to a fhiid pressure re-
dueing device. ) , :

An important object of the invention is to pro-
vide an adjustable fluid pressure reducing device
or restrictor for refrigeration systems, wherein
it is necessary to reduce the pressure of the.cool-
ant between the condenser .or high pressure side
.of the system and the evaporator.or low pressure
side thereof.

A further object of the invention is to provide
a restrictor of the above mentioned .character,
wherein the restricted passage is.forméd by the
coils of a spring, 4 casing helding the spring, and
a Stem passing axially through the spring, ‘the

spring being compressed to vary the cross-sec-
tional -area of the restricted passage.

‘A further object .of the invention is to provide
a restrictor of the above mentioned character
which .is very easy to adjust, .assemble and
dismantle. : B ‘

Other .objects and advantages of the invehtion
will be apparent during the course of :the follow-
ing -description:

Tn the accompanying drawings, forming & part
of this application, -and in which like numerals
are employed to designate like parts throughout
fhe same, '

Figure 1 is a diagrammatic view of a refrigera~
tion system including a restrictor embodying my
invention, ‘ _

 Figure 2 is a greatly. enlarged central vertical
“longitudinal section through ‘the'restrictor,

Figure 3 is a horizontal “transverse section
‘taken on line 3—3 of Figure 2, and, _
© Pigure 47is a fragmentary perspective ‘view o
.a.coil spring embodied in the restrictor. -

In the drawings, where for the purpose of illus-
‘tration .is shown ‘a preferred embodiment of my
invention, the numeral 18 designates generally a
“fluid pressure reducing device -or restrictor con~
nected in o refrigeration ‘system enibodying the
usual compressor fl, condenser or radiator ‘12
and cogler or evaporator 13, In‘ihe system, the
vefrigerant flows from the compressor to the con-
denser, as'shown, and from the-condenser into‘the -
‘restrictor 10, by ‘way of -a ‘conduit or tubie 14,

After fowing ‘through the restrictor-0, and-hav-

“ing its pressure‘reduced thereby, the refrigerant
‘flows ‘through a conduit‘or tube 5 to the ‘evapo-
yator 3. :
" The restrictor 'I0-comprises gn-elongated cylin-
drical body or casing {1’ having a central ‘longi-
tudinal cylindrical recess‘or’bore 12’ terminating

“tnwardly ‘of ‘one end °t6-of the casing ‘f0:foriforma-
4ng a ‘bottom -or ‘Shoulder 1. - “The ‘opposite end -
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2 ,
of ‘the ‘bore 12’ opens ‘nto an enlarged counter-
bore or recess 18 formed centrally in an enlarged

“eylindrical extension or housing 19, integral with

the casing 10. "The counter-bore 18 and bore 12’
are ‘concentric, as ‘shown. The counter-bore (8
‘opens through the outer end of the head 19 and
‘has its outer portion screw-threaded as shown at
20. A wide flat annular ‘shoulder or seat 21 is
-provided at the ‘top or open -end of the‘bore {2°

by ‘the bottom -of “the counter-bore I8 and-sur-
“rounding ‘the bore 12’, ‘as shown. - -A-central re-

-duced ‘serew-threaded bore -or -opening 22 is

“formed in the end 6 and is ‘concentric with the
“pore 127, Near-and inwardly-of the-opposite-ends

‘of the ‘bore 12’, the casing 10 is provided with a
pair -of ‘longitudinglly spaced radial tubular -ex-

“tensions or-nipples 23 and 24, integral therewith,

-and having inlet ‘and outlet passages -or bores 25
leading ‘into the ‘bore 27 near-its oppesite ends.
The nipples 23 and 24 are connected ‘with the

—conduits 14 -and {5 respectively by coupling de-
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yices 26 ‘of iany suitable type. -

Mounted within ‘the bore 12’ and ‘removable
therefrom ‘and ‘extending for -substantially ‘the
‘entire length of the'bore 42’ is:a resilient.spirdlly
swound ~coil :spring 27 ‘formed -of wire ‘which. is

“yectangular in cross-section as.shown. Oneend

of ‘the ‘spring 21 :engages the bottom ‘or shoulder

{7 and‘its-opposite end terminates:inwardly-of:or
‘below the seat 21,:as:at28. ‘The outside circum-
sference.of the'spring:isgrounded while the spring
i compressed, :to provide an accurate cylindrical
iform,-and-the iinside circumference.of :the:spring
:is prounded when ithe:spring:is atits free'length.
When ‘the:spring:27 is inserted into the bore 42’
and ithe spring ds:dn its:free :state :or under.no
compression,.‘the -outside circumference..of ‘the
‘spring ds:skightly smaller:than:the diameterof-the
seylindrical bore :12”, providing an annular clear-
ance between ‘the same which may be:from:003

“#4e...005 .inch. "The ‘inside circumierence -or -bore
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:199:0f ‘the spring is-accurately ground and is:ecy-

lindrieal and isconcentric with :the. bore 12’ :and
‘opering 22, for receiving an elongated :straight
cylindrieal “stem .or:rod 30, which shas-a-:close

- sgliding wor liquid. fight fit 'within -the .cylindrical
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ibore of:the:spring 27, -when the spring:is free:or
‘elorigated. ‘The:Stem or-rod 30:extends:through
‘the entire length of :the spring.and has-its:inner
end:screw~threaded to engage within the:screw-
‘threaded opening 22, as shown. :Adjacent tothe
Jouter-end :of ‘the .spring, the stem:or:rod carries

- -ian ‘enlarged cylindricdl ‘head '31,-integral ‘there-

writh sand :slidably ‘engaging within -the bore 12’

~ghdits-outer-end:orface32:isflush with:the:seat
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2(. The eylindrical head 3! contacts with the
adjacent end of the coil spring 27, as shown. A
restricted passage 33 is formed by the turns of
the coil spring 21, between the periphery of the
stem or rod 30 and the bore 12’ and this re- 35
stricted passage 33 is in communication with the
bores or passages 25.  The restricted passage 33
is continuous and uninterrupted throughout the
entire length of the spring so that: the liguid re-
frigerant can pass from the conduit 14 to the
conduit 5.

Outwardly of the head 3{, there is a stem or ..
rod extension 34 having a flat 34’ by means of _
which the stem or rod 30 may be turned. .The
extension 34 is in effect a continuation of the
stem 30. The extension 34 terminates within the
counter-bore 18.

A flat compressible sealing gasket or washer 35 :
surrounds the extension 34 within the counter- .
bore 18 and engages the seat 2i and head 3. A~
flat . washer or disc 36 engages the outer side of
_ the gasket 85, and a flat eompression nut 37T is
mounted within the seréw-threaded portion 20
of the counter-bore I8 outwardly of the washer 36

for tightly clamping the gasket 35 against the o5
shoulder 21 and head 31. A removable screw-
threaded cap or plug 38 is prov1ded for the outer
end of the head {9, as shown. .

In use, with the parts assembled as shown and
described, the hquld refrlgerant ‘flows from the 30
condenser {2, through the conduit .14 and nipple
23 into the upper: end of the restricted passage
83 of the restrictor. . The refrlgerant passes
through the restricted passage 83 and i is expanded
and is delivered through the conduit i5 to the .
evaporator 13 and is returned to the intake side’
of the compressor,-and passes from the outlet
side of the compressor to the condenser 12. This
is the usual cyecle of operatmn occurrmg in a re-
frigerator.

When it is de51red to vary the cross-sectmnal
ares of the restricted passage 33, to reduce the
same, the cap 38 is removed, and a tool applied
to the square 34’ and the stem 30 furned. Since

:the low end of.this stem-hag screw-threaded en-.
gagement Wlthm the screw-threaded bore 22, the~
stem 39 moves downwardly, placing the spring 20
under. compression and shortening same. When

..the spring is placed in the bore i2’, before it is
Dplaced under compression, it is free and the re--5
stricted passage will have the maximum trans-
verse-area. = The stem 30:is screwed  until the

~head 21 contacts with the upper end of the spring,
but the spring is not compressed.. When the

- stem 80 is turned.to place the spring under com:-
pression,. as stated, the turns of the -spring 27
expand radially which is'permitted by the:slight

.clearance between the outer. circumference. of

.the spring and wall -of the .eylindrical bore 12’.

.~ 'The inner circumference of the spring will move
_radially outwardly from.the stem- 36, and there
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" .will be a.slight clearance between the inner: cir-

cumference- of the spring. and the cylindrical
stem 30. ' Since the clearance between the outer
circumierence of the spring 27-and the bore 2}
.ance between the 1nner c1rcumference of the
_sprmg and ‘the stem 30 will be:from .003.t0 .005
of ‘an’inch, depending upon the degree of com-
pression of the spring. However, the longitudi=-70
nal movement .of the .spring,- due to compres-
- -sion, is.much greater than the radial movement

-of the.turns-of the spring, and the clearance be-
- tween the inner circumference of the spring and”
...the stem is compensated for by corresponding re-:
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duction of clearance between the outer circim-
ference of the spring and the bore 12’. If the
compression of the spring 27 is sufficient, the
clearance at the outfer circumference of the
spring is completely closed. A small amount of
the liquid refrigerant will pass through the outer
or inner clearances, or both, depending upon the
degree of compression of the spring and since
these clearances are.much less than the cross-

-sectional .area.of the.restricted passage 33, the

major portion of liquid refrigerant will pass
through the restricted passage 33. It is thus ap-
parent that by turning the stem 30, the spring 28 -
may be compressed, and the cross-sectional ares,
of the restricted passage 33 varied or decreased.
_ It is to be understood that the form of the in-
vention herewith shown and described is to be
taken as a preferred example of the same and
that various changes in the shape, size and ar-
rangements of parts:may be resorted to, with-

“._, out departing from the spirit of the invention
or the scope of the siubjoined claims.

Having thus described my invention, T claim:
““1. A restrictor comprising a casing having a
cylindrical bore and an inlet arranged near one
end and an outlet arranged near the opposite
end, said opposite end having a screw-threaded
recess concentric with the bore, a cylindrical

~stem of smaller diameter than the bore of the

casing and extending longitudinally of the cas-

ling in ‘concentric relation thereto and having

one end screw-threaded to engage within the

'screw-threaded recess, a head: secured- to the

stem ‘and arranged within the opposite end of
the bore, and a coil spring arranged within the
casing and surrounding the stem, said spring
having its turns formed rectangularly in cross-
‘section and having ‘its outer and inner circum-

" ferences ‘accurately ground, the spring when

free having its inner cireumference slidably con-
tacting with the cylindrical stem, and its outer

*circumnference slightly ‘spaced from the casing

to permit a radial expansion of the turns of the
coil spring when the spring is compressed and
5. packing means connected with the casing and

“arranged exteriorily of and adjacent to the head.

"2, A restrictor comprising a casing having a
cylindrical bore and an inlet near one end and
an outlet near the opposite end, one end of the
casing being closed and having a screw-threaded
recess concentric with the bore, a housing car-
ried by the open end of the casing, a cylindrical
stem extending longitudinally within thecasing
and concentric with, the bore and having one
end screw-threaded and engaging within the
screw-threaded recess . of - the casing, a head
mounted upon the stem and arranged within

. ,'the bore, the: stem. extendmg outwardly beyond

the. head mto the holising, a longltudmally ex~

. tendmg coil sprmg mounted within the casing

and surroundmg the stem and’ havmg spaced
turns- whlch are rectangu‘ar in cross-section,

. said spring. havmg an outer cylindrical circum-
...ference which is spaced slightly from the casing
~when the spring is free and an innér eylindrical
. circumference which slidably contacts with the
..gtem when. the spring is free, the spring being

compressed by turning the stem, packing within

. the housing: outwardly of the head, and means

to compress the packing including a head hav-
ing screw-threa,ded engagement w1th1n the
housmg -

30A restrlctor comprlsmg a casmg havmg a

. cylindrical bore and lnlet .and -outlet- openings
-leading from the ‘bore, a stem _exten_dlng longi-
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tudinally within the bore of the casing .and
spaced from the side wall thereof for forming ‘an
annular passage in communication with said in-
let and outlet openings, a cylindrical coil sprlng
mounted within the annular passage and - sur-
rounding the stem and having its coils o_ceupying
substantially the entire volume of the:-annular
passage, there being a slight space between the
periphery of the spring and said side wall, the
coils of the spring being spaced to form a re-
stricted passage between the inlet and -outlet
openings, and means to compress the spring. to
vary the cross-sectional area of the restricted
passage.

4. A restrictor comprising a casing having a
eylindrical bore and inlet and outlet openings
leading from the bore, a stem extending longi-
tudinally within the bore of -the casing and
spaced from the side wall thereof and:forming
a relatively narrow annular passage between the
side wall of the casing and the stem which is in
communication with the inlet and outlet open-
ings, a coil spring arranged within the annular
passage and surrounding the stem and having
its coils formed rectangularly in cross-section,
the outer circumference of the spring being
spaced slightly from the side wall of the casing
to permit slight radial expansion of the spring
when the same is compressed, the spring sub-
stantially filling the annular passage and hav-
ing its coils spaced apart sufficiently to form a

2,804,119
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restricted passage between the inlet and out-
let openings, and adjustable means to vary the
length of the spring and the cross-sectional
area of said restricted passage.

5, A restrictor comprising a casing having a

_ bore and inlet and outlet openings leading from
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the bore, a stem extending longitudinally with-
in the bore of the casing and spaced from the
side wall thereof for forming a passage be-
tween the stem and side wall and in communi-
cation with said inlet and outlet openings, a coil
spring disposed within said passage and sur-
rounding the stem and having its coils occupy-
ing substantially the entire volume of the pas-
sage, the coils of the spring being spaced apart
to form a restricted passage between the inlet
and outlet openings, and means to compress the
spring to vary:the cross-sectional area of the re-
stricted passage.

T BENJAMIN H. HUGHES.
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