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My invention relates to new and useful im-
provements in refrigerating apparatus and more
particularly to a temperature responsive valve for
controlling flow of fluid in a refrigeration system.

An object of my invention is to provide a new
and improved valve for controlling the passage of
gaseous refrigerant from an evaporator in re-
sponse to the temperature of the refrigerated
medium so that a predetermined substantially

10 constani temperature is maintained at the con-
trol point. - . -

Another object of my invention is to provide a
simple external means for adjusting the valve
without otherwise interfering with its operation.

16 Another object of my invention is to provide a
simple, reliable and easily manufactured temper-
ature responsive valve to maintain a substantially
constant temperature regardless of the variation
of the pressure in the suction line to the refrig-

20 erant condensing 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-

25 tinctly claimed. . o

In the accompanying drawing, to be taken as a
part of this specification, I have fully and clearly
illustrated my invention, in which drawing—

Figure 1 is a side view in elevation of my valve

30 with a surrounding sleeve in longitudinal central
section;

Fig. 2 is a view in central vertical section of the
valve shown in Fig. 1, but with the sleeve re-
moved; -

35 Fig. 3 is a detail view in perspective and longi-
tudinal central section showing certain of the ad-
justing means of Fig. 2, and )

Fig. 4 is a diagrammatic representation of a re-
frigerating system including my valve.

40  Referring to the drawing by characters of ref-
erence the numeral § designates generally a ther-
mostatic refrigerant controlling valve having a

~ body portion 2, a hollow connecting cylindrical
or housing member 3, and a power element 4 in-

45 cluding a feeler bulb 5 and a calibrated metal ad-
justing ring 6 concentric with and fitting around
the connecting member 3. A tightly fitting insu-
lating sleeve or jacket 7, of rubber or other pli-
able elastic material, surréunds the ring or cylin-
drical member 6 to prevent ‘“sweating” thereof
or condensation of moisture thereon should.the
ring 6 be cooled to a point below the dew-point
of the surrounding medium. The sleeve 7 ex-
tends beyond the upper and lower ends of the

g8 ring 6 and fits tightly the outside walls of mem-

fined by a valve seat 14.

ber 3 to substantially prevent the passage of
moisture from the surrounding air to the interior
of the hollow connecting member 3, and elimi-
nates the consequent condensation on and “frost-
ing” of the working valve parts which might ren-
der the valve inoperative. An arrow 8 on the
member 3 cooperates with the calibrating mark-
ings or numerals 8% on the ring 6 to serve as an
index for adjustment of the valve. :
The body portion 2 has a passageway 82 there- 10

_ through which is screw-threaded at each end or

port 9, 10 for attachment to the refrigerant con-
duit system to be hereinafter described. Within
the body portion 2 and separating the ports 9, 10 15
there is a wall member {{ having a lateral por-
tion 12 in which there is & port or orifice 13 de-
Located below the ori-
fice 13 and concentric therewith is an opening {35
from the passageway 8% through the bottom wall
of the body portion 2 to the exterior thereof. 20
Screw-threaded into the opening 15 there is a .
plug member 16 having a well 17 concentric with

-the orifice 13. Within the well {1. and against

the bottom wall I8 thereof is a helical coil spring
18 acting under compression to urge a valve clos- 25

ing member 20 against the valve seat {4 to pre-
-vent flow of fluid through orifice 13. The valve
- member 20 is preferably engaged by a spring cap

member- 2i having an indented portion 22 in
which is received a conical portion 23 of the valve 30

_member 20 so that the valve member is free to

adjust itself to the contour of the seat 14 for

. complete closure. Either port 8 or {0 may he

taken as the inlet to the valve, the other port .
being the outlet. Slightly different valve oper- 38

" ating ‘characteristics are obtained by changing

the direction of flow through the valve and
therefore the valve is inserted in the particular
system in accord with the characteristics desired.’
The area of the valve member 20 and the force 49
exerted by the spring 19 may be so arranged, as is
described hereinafter, that when fluid flows
through the passageway 8* from port 8 to port 19, -
a predetermined maximum differential of pres-
sure may be maintained between ports 9 and 9. 45
When fluid flow through the valve is from port
10 to port 8, then if the area of valve member 20
is substantially equal to the effective area of the

bellows end member 28, to be hereinafter de-

scribed, the valve will be unaffected by the pres- go
sure in the valve body on the outlet side of the
valve member 20 and transmitted through port
9, so that the valve will be entirely responsive to
the temperature of bulb 5.

A threaded aperture 24 extends through the gg
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upper wall of the body portion 2 concentric with
the orifice 13 and connects the passageway 82
with the interior of the connecting cylindrical
member 3. Into this aperture 24 is screw-
threaded one end portion of a carrying member
25 which has sealed to its opposite end portion, as
at 26, one end of a thin walled, metallic bellows
21. The other end of the bellows 27 is secured in
fluid-tight relation to an end member 28. A
thrust rod 29 is sealed into a central aperture 36
through the end member 28, as by solder 3{.
Part of the rod 28 extends down through the in-
terior of the bellows 27 and through a central
aperture or guideway 32 of the member 25, and
is screw-threaded at its lower end portion 33.
Screw-threaded to the end portion 33 is an abut-
ting member 34 which extends into the orifice 13
and is operable to engage and open the valve
member 20 against the force of spring (9.

A cap member 35 overlies the rod 29 and has
its edge portion 36, facing the body member 2,
screw-threaded as at 362, to receive one end of
the hollow connecting member 3. - The other
end of the member 3 surrounds the threaded
aperture 24 and is screw-threaded to a cylindrical
flange or. extension on the body portion 2, as at
36>, Within the cap member 35 adjacent the
edge portion 36 but external of or longitudinally
spaced from the member 3, is an annular ring 37
sealed to member 35 and which supports and
has secured and sealed thereto one end of s
bellows 88, having the other end extending up-
ward toward the bottom or end wall 39 of the
cap member 35. A cup-shaped member 40, posi-
tioned within the bellows 38, has at its bottom
an end wall 41 substantially in the plane of ring
31 and has at its upper end an outwardly ex-
tending, surrounding flange portion 42 which is
sealed to the upwardly extending end of the
bellows 38. Projecting from the cap end wall
39 and within the cap member 35 is g hollow
cylindrical member 43 having an end wall 44
through which an oval aperture 45 extends sub-
stantially concentric with the aperture 24 of the
body member 2.

An aperture 46 extends through the bottom -

wall 41 of the cup-shaped member 46 and is also
substantially concentric with the aperture 24.
Secured . within and substantially sealing the
aperture 46 is a thimble member 41 having a
portion 48 extending toward the cap end wall
39. . The portion 48 has a reduced diameter por-
tion 49 which provides at its ends, spaced shoul-
ders 50, 51. The end portion 52, located inter-
mediate the reduced diameter portion 49 and
the upper end of the extending portion 88, is
slightly smaller and of the same shape as the
aperture 46 and is located within the member
43. The portion 52 upon insertion through aper-
ture 45 into the member 43, is rotated 90° abhout
the longitudinal axis of the thimble member 47
so that the spaced shoulders 50, 51 cooperate
with the end wall 44 of the cylinder portion 43
to form stops to limit expansion and contraction
of the bellows 88. It may be noted that member
47 is so rotated before ring 37 is sealed to the cap
member 35.

A concentric well §3 extends inwardly from
the lower face 54 of the thimble member 47 and
receives the upwardly projecting end 85 of the
thrust rod 29, which transmits movement of the
bellows end wall or cup-shaped member 40 to the
valve member 20. The interior of the expansible-
collapsible chamber 56 formed by the cap mem-
ber 35, bellows 38, annular ring 37, cup member
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40 and thimble member 47 is connected by means
of a conduit 57 to the bulb 5, and a sealed, inter-~
connected system 57% is thus formed which is
evacuated and then charged with a predeter-
mined quantity of volatile, temperature sensitive
fluid having a substantial vapor pressure at nor-
mal refrigerating temperatures. The predeter-
mined quantity with which the sealed system is

_charged is preferably entirely receivable by the

bulb in g liquid state.

The cylindrical member 3 has, through ité side

wall, a pair of oppositely disposed, longitudinally
extending apertures or slots 58, 59, each receiv-
ing one of a pair of oppositely disposed ears or
fingers 68, 61 projecting radially from a support-
ing ring member 62. A tubular supporting mem-
ber 63 having an apertured end wall is screw-
threaded into the central aperture through the
ring member 62 and carries the lower end of ‘a
helical coil type range spring 64 which surrounds
the bellows 30 and thrust rod 29. The other or
upper end of the spring 64 is held concentric
with the rod 28 by a second supporting or spring
abutment member 65 which has a central aper-
ture therethrough loosely receiving the thrust
rod 29, and the member 65 is held thereby from
excessive lateral movement. The spring 64 which
Is under compression, holds the member 65
against the face 54 of the thimble member 41,
and the spring also operates to modify the valve
opening movement of the power element 4. The
threaded connection between ring member 62
and supporting member 63 may be used as a fac-
tory adjustment so that the variation in indi-
vidual springs, which might be used in produc-
tion, can be compensated for and also so that the
same spring may be used for valves of different
ranges of temperature control. The field or
service adjustment is accomplished by means of
rotating the adjusting ring 6, which may be cali-
brated, as shown in Fig. 1. The ring 6 at its
inner face has cut or formed therein two helical
grooves 65, 65 of substantially identical form,
spaced 180° from each other to provide a mul-
tiple thread, preferably double, about the cireum-
ference of the inner face of the ring 6. These
grooves overlie the apertures 58, 59 and the fin-
gers 60, 61, which are preferably plate or wing-
like portions oppositely inclined or tiltable at the
pitch of the threads 652, 65>. The ring 6 fits the
member 3 and seats at its lower end on a circum-
ferential shoulder 68¢ spaced from the apertures
58, 59 toward the portion 2, against which it is
held by the spring 64. The ring 6 is of sufficient
size or height to completely overlie and extend
beyond the ends of apertures 58, 59. As the fin-
gers 60, 61 are held against rotation by the walls
of apertures 58, 59, and since ring 6 is held
against longitudinal movement, rotation of the
ring will cause the ring member 62 to move along
the longitudinal axis of the cylindrical member
3 to compress or allow spring 64 to expand and
thus vary the force which opposes opening move~
ment of the valve 20 by the power element 4.
The apertures 58, 89 also serve to guide the lon-
gitudinal movement of member §3. In the par-
ticular construction shown in the drawing, ro-
tation of the ring 6 toward the left, facing the
drawing, will increase the spring force acting on
the power element 4 and thereby because of the
increased power necessary to open the valve 20,
will raise the temperature which will be main-
tained by the valve | in the. refrigerated space

because of the increased temperature necessary:

in the bulb § to develop enough pressure in the
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sealed system to oppose the increased force of
spring 64.

Fig. 4 shows the valve | connected.into a re-

rrigerating system comprising two refrigerated

compartments 101, 102, which are to be main-
tained at two different temperatures. Compart-
ment 102 is preferably maintained at the higher
temperature. Liquid refrigerant is supplied irom
a condenser-receiver 103 by means of a liquid line
or conduit 104 to thermostatic expansion valves
105, 106 which regulate the feeding of refrigerant
to the evaporating or cooling coils 107, 108 re-
spectively. The coils 107, 108 are located within
and in heat exchange relation with compart-
ments 102, 101 respectively, so that the compart-
ments can be maintained at a temperature Jower
than that of the surrounding medium. The flow
of refrigerant is controlled by means of the
usual thermostatic bulbs 109, I'10. connected by
conduit means (11, 112 to the respective expan-
sion valves 105, 106. The bulbs 108, I10 which
are sensitive to the temperature of the outlet

refrigerant from the respective evaporating coils -

107, 108 control admission of refrigerant to the

respective coils 107, 108 so that the coils remain E

substantially in a flooded condition but without
any of the liquid refrigerant escaping therefrom.
The outlet refrigerant vapor containing the heat
absorbed in coil 108 flows through outlet conduit
113 connected to the coil {08, through a check
or unidirection flow valve {4 into the common
return or suction line {{5 and then to the com-
pressor §16. The outlet refrigerant vapor con-
taining the heat absorbed in the evaporator. coil
107 flows through outlet conduit {47 connected
to coil 101, through valve f (shown in detail in
Tig.'2) into the common return line {15 to which
the valve f is connected, and then to the com-
pressor 146. A pressure sensitive switch 148 is
operatively connected to the return line ii5 by
means of conduit 419 and controls the operation
of an electrical motor 120 supplied by power from
a suitable source of supply through lead wires
{21, 122. When a predetermined high pressure

5 in the suction line {i{5 has been reached, the

switch 118 will close the circuit to the motor {28
and upon a predetermined lower pressure in line
{15 the circuit to the motor (28 will be opened
by the opening of switch {#8. The motor {28
drives the compressor §16 which compresses the
refrigerant vapor that returns from the evapo-
rating coils {07, 108 through the suction line {45
to raise the temperature thereof, and the com-
pressed and heated refrigerant vapor is then dis-
charged from the compressor {{6 through con-
duit 128 to the condenser-receiver 183. In the
condenser-receiver 103 the vapor is condensed to
a liquid by a suitable heat abstracting medium
which removes some of the heat therefrom. The
liquid refrigerant then again repeats its cycle
of heat transfer. )

Conduit means 125 has one end connected with
the return line 145 and the other end with an
equalizer or surge tank 126, The tank 126 is an
empty container which is operable to receive and
discharge refrigerant vapor in the system and
acts the same as a flywheel or other inertia means
would act in a mechanical system. The length
of cycle of operation of the refrigerating mecha-
nism may be altered by changing the volumetric
capacity of the tank 126. Thus if a long infre-
quent cycle of operation is desired, a large tank
should be used, while if a short frequent cycle is
desired, a small tank or possibly no tank at all
would be used.

. '3

The valve of Fig. 1 wheri in the refrigerating

system of Fig. 4, will operate substantially to

maintain a desired, predetermined temperature.

within .- the compartment 102 as determined by
the setting of the coil spring 64 of Fig. 2.. Sup-
pose that the valve is installed so that the port
10 is connected to conduit 117 and port 9 is con-

nected to line {15, then as the temperature in-

the compartment 102 increases, the fluld in bulb
5 will expand and some of it will be vaporized to
increase the pressure in the communication sys-
tem, and the bellows member 38 will expand in

10

opposition to spring 84 and spring 19 and the .

valve member 20 will be opened to allow refrig-
erant vapor to flow through the valve into the
return line 115. The coils 107, 108 should al-
ways be chosen so that the required pressure in
coil 108 and connected line 115 is below that re-
quired by coil 10T so that the vapor will always
flow from the coil 107 to maintain the desired
temperature within the compartment (02. The
actual desired pressure to be maintained in line
115 is directly related to the temperature desired

"in the compartment {01 and the direct connected
‘coil 108, and is the pressyre for which the con-

trol-fi8 is set to maintain in line {15, The valve
114 in the line i13 prevents the increase of pres-
sure within the coil {08 by the higher pressure
refrigerant vapor which issues from the valve
{ should the pressure build-up in the line ({5,

due to o high cooling demand on the coil 107, or

otherwise back-up therein due to temporary
overloading of the compressor {16 or line 115,

TIf the temperature in compartment (02 .is
higher than that called for by valve i, the valve
will be in open position and the vaporous refrig-
erant will leave the coil 107 and more of the lig-
uid refrigerant therein will vaporize and thereby
remove heat from the compartment (02 to be
carried away by the refrigerant vapor until the
predetermined temperature for which the valve
§ is set is reached, when the bulb 5 will have
cooled sufficiently and have condensed therein
enough of the fluid in the communicating con-
trol system so that the spring 84 will act against
the bellows to collapse the same. The thrust rod

28 will be raised and the valve 28 will be closed -

by the spring 19 and will stop the flow of vapor
through the valve {. The valve connected in this
manner will maintain a very even temperature
in the compartinent 102 regardless of the pres-.
sure in line £185, so long as that pressure is main-
tained lower than the pressure in coil {07, This
is true when the effective area of the valve 20 and
bellows end member 28 are substantially equal,
for the pressure on the bellows member tending
to open the valve, is substantially equal to the op-
posed differential pressure acting directly on the
valve 20 and tending to close the valve.

Should the valve { be connected so that port
8 is connected to conduit 117 and port I8 is con-
nected to line 115, then slightly different opera-
tion will prevail. As the pressure in suction line
{15 is decreased, the valve 20 will have a tend-
ency to open at lower temperatures and the tem-
perature of compartment 102 will become some-
what lower at a constant setting of valve {.

Should the pressure in line 115 be decreased suf- -

ficiently, then the valve will open against its
spring and the maximum pressure differential
possible between ports 8 and 10 will havé been.

reached. This maximum differential. is deter- -

mined by the relative area of the seat and the
closing force of spring i8. Should the area of
valve 20 be 1 square inch and the spring.exert
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a force of five pounds, then the maximum pres-

. sure differential across the valve would be twenty

10

13

.40
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80

pounds per square inch. There are some instal-
lations where this action might be desirable.
Should it be desired to change the temperature
within the compartment 102 for any reason, the
insulating sleeve T may be slipped from over the
ring 6 and then the ring may be rotated to give

the setting to the valve for the new desired tem-

perature within chamber 102.

It may. thus be seen that I have invented a
new and-useful valve for use in multiple systems
s0 that with one condensing unit T may mnjn*ain
the compartments at various different tempera-
tures, and which temperatures may be uninfiu-
enced by the temperatures within the other com-
Partments or the operating pressures of the con-
densing unit, provided of course that the operat-
ing pressure range is below that required by any
of the compartments controlled by my valve. Tt
may also be seen that by my valve and the as-
sociated adjusting ring I can raise the tempera-
ture of the evaporating coil controlled thereby
50 that the coil will be defrosted by merely ad-
justing the valve for a high temperature, and
after the defrosting is complete I can readjust
the valve to the desired setting without inter-
fering with the operation of the rest of the
system.

What I claim and desire to secure by Letters

Patent of the United States is:

1. A fluid flow controlling valve of the char-
acter described, comprising a casing having a
passageway therethrough with a valve port, a
valve member cooperable with said port, auto-
matically operable means for actuating said valve
member, a housing member secured to said cas-
ing and supporting said means, said housing
member having obpositely disposed apertures
through side walls thereof, means within said
housing member and operable to regulate the op-
eration of said valve member by said automatic
means, means within said housing member and
operable on movement to adjust said regulating

5 means and having portions extending through

said apertures, and means carried externally of
said housing member and cooperable with said
extending portions to move said adjusting means.

2. A fluid flow controlling valve of the char-
acter described, comprising a casing having a
passageway therethrough with a valve port, a
valve member cooperable with said port, auto-
matically operable means for actuating said valve
member, a housing member;secured to.said casing

5 and supporting said means, said -housing member

having an aperture through-the wall thereof,
means within said housing member and operable
to regulate the operation of said valve member
by said automatic means, means operable on
movement to adjust said regulating means and
extending through said aperture, means carried
externally of and by said housing member and
operable to move said adjusting means, and
means surrounding said external means and co-

5 operable with said housing member to seal said

aperture to prevent passage of fluid therethrough.

3. A fluid flow controlling valve of the char-
acter described, comprising a ‘casing having a
passageway therethrough with a valve port, a
valve member cooperable with said port, auto-

matically operable means for actuating said valve -

member, a housing member secured to said casing
and supporting said means, said housing mem-
ber having an aperture through the wall thereof,
means within said housing member and operable

2,215,947

to regulate the operation of said valve member by
said automatic means, means operable on move-
ment to adjust said regulating means and ex-
tending through said aperture, means carried ex-
ternally by said housing member and operable to
move said adjusting means, and a flexible re-
silient sleeve member covering and extending be-
yond the ends of said externally carried means
and having tight fitting engagement with said
housing member thereby to seal said aperture.

4. A fluid flow controlling valve of the char-
acter described, comprising a casing having a
passageway therethrough with a valve port, a
valve’ member cooperable with said port, auto-
matically operable means for actuating said valve
member, a supporting member secured to said

5

10

15

casing and supporting said means, said support- -

ing member having a guide passageway, means
within said supporting member and operable to
regulate the operation of said valve member by
said automatic means, means operable on move-
ment to adjust said regulating means and ex-
tending through said guide passageway and held
thereby from rotational movement, and a ring
member carried by and external of said support-
ing member and operable on rotational movement
to move said adjusting means. .

5. A fluid flow controlling valve of the char-
acter described, comprising a casing having a
passageway therethrough with a valve port, a
valve means controlling flow through said port,
power means operable to urge said valve means in
one direction relative to said port, resilient means
operable to urge said valve means in the opposite
direction. relative to said port, means for regu-
lating the operation of said power means, a sup-
porting . member supporting -and holding said
regulating means in engagement with said power
means, and having guide portions, means to guide
said supporting member guide portions for longi-
tudinal movement and to hold said -supporting
member against rotational movement and means
cooperable with said guide means and operable to
adjust said supporting member to change the op-
eration of said power means. ’

" 6. A fluid flow controlling valve of the char-
acter described, comprising a casing having a
passageway therethrough with a valve port, a
valve means controlling flow through said port,
power means operable upon increase in fluid pres-
sure to urge said valve means toward open posi-

20
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tion, resilient means operable to urge said valve .

means toward closed position, lost motion means
between said valve means and said power means
so that said valve means can move in one direc-
tion with respect to said power means regardless
of the position of said power means, means for
regulating the operation of said power means, a
supporting member supporting and holding said
regulating means in engagement with said power
means, and means engaging and operable to ad-
Jjust said supporting member to change the oper-
ating range of said power means.

7. A fluid flow controlling valve of the char-
acter described, comprising a casing having a
bassageway therethrough with a valve port, a
valve means controlling flow through said port,
power means, thrust means operatively connect-

ing said power means and said valve means, said

bower means acting through said thrust means
to move said valve means toward open position,
spring means operable to urge said valve means
toward closed position, resilient means surround-
Ing said thrust means and operable to oppose
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movement of said power means, a supporting
member supporting and holding said resilient
means in engagement with said power means and
having a pair of oppositely disposed ears, and an
internally threaded ring means cooperable with
said supporting member ears and operable to ad-
just the distance from said supporting member
to said power means to change the resilient force
opposing said power means thereby to change the
operating range of said power means.

8. In a fluid flow valve of the character de- .
scribed, a casing having a passageway there-

through and having a valve port, a valve member
cooperable with said port, automatically operable
means operable to actuate said valve member, a
heat insulating member having one end secured
to said casing and having the other end support-
ing said automatic means, said insulating mem-
per having an aperture in a wall thereof and an
annular shoulder thereon adjacent said aperture,
means within said insulating member and oper-
able to modify the operation of said means, 8 sup-
porting member within said insulating member
and having a portion extending through said
aperture, an internally threaded ring member
surrounding said insulating member in overlying
relationship to said aperture and seating on said
shoulder, said extended portion of said supporting
member engaging the threads on said ring mem-
ber, said ring member being operable upon rota-
tional movement to position said supporting
member to modify the operative effect of said
modifying means on said automatic means.

9. A fluid flow controlling valve of the char-
acter described, comprising a casing having a
passageway with a valve port, valve means con-
trolling flow through said port, a power means
operable to urge said valve means toward open
position, resilient means operable to urge said
valve means toward closed position, lost motion
means between said valve means and said power

means so that said valve means can move in one

direction with respect to said power means re-

. gardless of the position of said power means, said
Y resilient means and said valve means having a

predetermined interrelation so that the maxi-
mum differential in fluid pressure across said
port is limited to a predetermined amount, a
regulating means, a supporting member support-
ing and holding said regulating means in engage-
ment with said power means, and a ring member
engaging said supporting member and operable
through said regulating means to change the op-
erating range of said power means. :

10. A fiuid flow controlling valve of the char-
acter described, comprising a casing having a
passagéway for flow of fluid therethrough and
having a valve port, valve means controlling said
port, said casing having an aperture overlying
said port, a hollow cylindrical member having a
low rate of conduction of heat and having one
end secured to said casing and concentric with
said aperture, an expansible-contractible tem-
perature sensitive power element secured to the
opposite end of said cylindrical member, means
connecting said power element and said valve

means so that expansion of said element will open -

said valve means, means urging said valve means
toward closed position, lost motion means so that
said connecting means may follow the contraction
of said power element -even though said valve
means is in full closed position, said cylindrical
member having an external shoulder and oppo-
sitely positioned guide slots through the wall

5

thereof above said shoulder, a ring member sur-
rounding said cylindrical member and seating on
said shoulder, the inside surface portion of said

ring member having a pair of helical grooves

spaced 180° apart, a holding member having a
pair of oppositely disposed ears projecting
through said slots and engaging in said helical
grooves so that rotation of said ring member will
cause said holding member to move toward and
away from said power elemeént, and a helical coil
spring carried by and having one end supported
on said holding member ahd having the other
end abutting said power element so that the
force of said spring will urge said power element
into a contracted position, said spring being op-
erable to regulate the range at which the control-
ling valve will operate.

10

11. A fluid flow controlling valve of the char- -

acter described, comprising a casing having a
passageway therethrough with a valve port, a
valve member cooperable with said port, means
urging said valve member foward closed position,
a thrust means engaging said valve member, a
tubular housing member having oppositely posi-
tioned longitudinally extending guide - slots
through its side wall and being secured and sealed
at one end to said casing, a cap member secured
and sealed to the other end of said housing mem-~
ber and having a movable wall receiving said
thrust means, said housing member having a cir-
cumferential shoulder spaced from the casing
end of said slots, a cylindrical member seating
on said shoulder and fitting and being rotatable
on said housing member, said cylindrical member
overlying and closing said slots and having an
internal screw-thread, a ring member within said
housing member and having fingers projecting
through said slots into_engagement with said
thread, a spring supporting member adjustably
supported in said ring member, a helical coil
spring surrounding said thrust means and seat-
ing at one end on said supporting member, and a
spring abutment member receiving the other end
of said spring and engaging said movable wall,
said spring being held under compression to op-
pose movement of said movable wall and to hold
said cylindrical member in engagement with said
shoulder.

12. A fluid flow controlling valve of the char-
acter described, comprising a casing having a
passageway therethrough with a valve port, a
valve member cooperable with said port, means
urging said valve member toward closed position,
5 thrust means engaging said valve member, a
tubular housing member having oppositely posi-
tioned longitudinally extending guide slots
through its side wall and being secured and
sealed at one end to said casing, a cap member
secured and sealed to the other end of said hous-
ing member and having a movable wall receiving
said thrust means, said housing member having a
circumferential shoulder spaced from the casing
end of said slots, a cylindrical member seating
on said shoulder and fitting and being rotatable
on said housing member, said cylindrical mem-
ber overlying and closing said slots and having
an internal screw-thread, a ring member within
said housing member and having fingers project-
ing through said slots into engagement with said
thread, a spring supporting member adjustably
supported in said ring member, a helical coil
spring surrounding said thrust means and seating
at one end on said supporting member, a spring
abutment member receiving the other end of said
spring and engaging sald movable wall, said
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spring being held under compression to oppose
movement of said movable wall and to hold said
cylindrical member in engagement with said
shoulder, and a flexible resilient sleeve member
covering and extending beyond the ends of said
cylindrical member and having tight fitting en-
gagement with said housing member thereby to
seal said slots.

13. A fluid flow controlling valve of the char-
acter described, comprising a casing having a
passageway therethrough with a valve port, a
valve means controlling flow through said port,
power means operable to urge said valve means
in one direction relative to said port, resilient
means operable to urge said valve in the opposite
direction relative to said port, means for regulat-
ing the operation of said power means, a support-
ing member supporting and holding said regulat-
ing means in engagement with said power means,
a housing member surrounding and enclosing said
regulating means and rigidly supporting and se-
curing said power means to said casing, said hous-
ing member having an opening through the wall
thereof and having an external shoulder, adjust-
able means supported by said shoulder externally
on said housing member, and means extending
through said opening and operable to transmit
movement' from said adjustment means to said
supporting member.

14. In an adjusting mechanism, a casing mem-
ber having a plurality of apertures therethrough,
8 ring member having an internal multiple
thread surrounding said casing member, a hold-
ing member having a plurality of fingers extend-
ing through said apertures and engaged in said
thread, said holding member being held against
rotational movement by the walls of said aper-
tures so that rotation of said ring member will
cause said holding member to move perpendicu-
larly to the diameter of said ring member in said
apertures, an adjustable member, resilient means
interposed between said holding member and
said adjustable member so that the position of
said ring member will determine the force ex-
erted by said resilient means against said .ad-
justable member.

15. A fluid flow controlling valve comprising
a valve casing having a passageway therethrough
with a valve port, 2 valve member controlling flow
through said port, a casing having oppositely
facing side walls extending from said-valve cas-
ing and overlying said port, a power element for
operating said valve member and carried by said
second-named casing, a thrust member extend-
ing through said second-named casing and op-
eratively connecting said power element and said
valve member, a helical coil spring within said
second-named casing and opposing operation of
said valve member by said power element, said
second-named casing having longitudinal guide
slots through said side walls, a screw-threaded
member  externally movable on said second-
named casing and overlying said slots, and a
supporting member holding said spring under
compression, arms extending from said support-
ing member through said slots and entering the
threads of said screw-threaded member, said
guide slots serving to hold said arms against ro-
tation so that movement of said screw-threaded
member will impart longitudinal movement to
said supporting member.

16. A fluid flow controlling valve comprising

- & valve casing having a passageway therethrough

2,215,947

with a valve port, a valve member controlling
flow through said port, a cylindrical casing ex-
tending from said valve casing and concentric
with said port, a power element for operating
said valve member and carried by said cylindrical
casing, a thrust member extending through said
cylindrical casing and operatively connecting said
power element and said valve member, a helical
coil spring within said cylindrical casing and op-
posing operation of said valve member by said
power element, said cylindrical casing having
longitudinal guide slots therethrough, an inter-
nally screw-threaded ring member externally
rotatable on said cylindrical casing and overly-
ing said slots, a supporting member holding said
spring under compression, and arms extending
from said supporting member through said slots
and entering the threads of said ring member,
said guide slots serving to hold said arms against
rotation so that rotary movement of said ring
member will impart longitudinal movement to
said supporting member.

17. A fluid flow controlling valve comprising
a valve casing having a passageway therethrough

~with a valve port, a valve member controlling

flow through said port, a cylindrical casing ex-

tending from said valve casing and concentric

with said port, a power element for operating
said valve member and carried by said cylindrical
casing, a thrust member extending through said
cylindrical casing and operatively connecting said
power element and said valve member, a helical
coil spring within said cylindrical casing and op-
posing operation of said valve member by said
power element, said cylindrical casing having

53

10

15

20

25

30

35

longitudinal guide slots therethrough, an inter- -
nally screw-threaded ring member externally -

rotatable on said cylindrical casing and overlying
sald slots, a supporting member holding said
spring under compression, arms extending from
said supporting member through said slots and
entering the threads of sald ring member, said
guide slots serving to hold said arms against ro-
tation so that rotary movement of said ring mem-
ber will impart longitudinal movement to said
supporting member, and means to adjust said
supporting member relative to said arms.

18. A fluid flow confrolling valve of the char-
acter described, comprising a casing having a
passageway for flow of fluid therethrough, valve
means controlling flow through said passageway,
a temperature sensitive power means compris-
ing a sealed expansible~contractible chamber and
a feeler bulb interconnected by a flexible conduit
member, means connecting saild chamber and
said valve means so that expansion of said
chamber will move said valve means to open said
passageway to flow of fluid, lost motion means
between said valve means and said chamber so
that contraction of said chamber may be con-
tinued after said valve means reaches the limit
of its closing movement, resilient means operable
to oppose expansion of said chamber and modify
its valve controlling operation, a suporting mem-
ber supporting and holding said resilient means
and having an extending portion, and a ring
member separate from and movable relative to
and engaged by said supporting member portion,
said supporting member portion being moved
upon movement of said ring member thereby to
change the operating range of said power means.
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Patent No. 2,215,947. ‘ September 2l, 1940.
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It 1is hereby certified that error appears in the printed specification
. of the above numbered patent requiring correctionas follows: Page 6, first
column, line 2li~25, claim 13, for the word "ad justable" read --adjustment--;
and that the said Letters Patent should be read with this correction therein
that the same may conform to the record of the case in the Patent. Office.
Signed end sealed this 14th day of January, A. D. 1941.

Henry Van Arsdale,
(Seal) Acting Commissioner of Patents.



