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To all whom it muay concern:

Be it known that I, Arteur H. EppY, 8
citizen of the United States, residing at
Windsor, in the county of Hartford and
State of Connecticut, have invented a new
and useful Automatic Expansion-Valve for
Refrigerating Apparatus, of which the fol-

‘lowing is a specification.

This invention relates to anexpansionvalve
which operates to automatically control the
flow of refrigerating fluid to the expansion
coil in the regrigeratmg comﬁartment accord-
ing to the temperature of the atmosphere in
the compartment or temperature of the lig-
uid in which the expansion coil may be sub-
merged. :

- The object of this invention is to provide a
simple, durable and compact valve of this
nature which is sensitive and which is easily

regulated so that it will operate at the neces-

sary times to cause an efficient action of the

reﬁ'igemtingbap aratus.
In the embodiment of the invention which

is illustrated by the accompanying drawing

the valve is normally held closed by the pres-
sure of the refrigerating fluid on & diaphra;
located on the expansion side of the vai]rg
and the valve is opened by the tension of a
spring which is arranged in opposition to the
ressure of the diaphragm, the action of the
japhragm as affected by the fluid pressure

or by the spring pressure being modified by |.

the action of an expansion. diaphragm lo-
cated between the pressure diaphragm and
the valve and arranged to be expanded and
contracted by the expansion and contraction
of a fluid which is exposed in a thermic re-
ceptacle placed as desired in the compart-
ment the temperature of which is to be re-
frigerated.

he accompanying drawing shows a cen-
tral vertical section of a valve that embodies
the invention. '

Over the end of the ca,sing 1 and held in

place by the frame 2 of this valve is a dia-
phragm 3. The expansion chamber 4 above
this diaphragm is connected by a passage 5
with the outlet 6 which is adapted to be con-
nected with a pipe that leads to the expan-
sion coil in the compartment which is to be
refrigerated. The expansion chamber cora-
municates through the port 7 in the block 8
with the pressure chamber 9 that is con-
nected by the passage 10 with the inlet 11

which is adapted to be connected with a pipe
from a receptacle containing the supply of
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refrigerating fluid, usually ammonia, m &

liquid state and under pressure.

On the upper surface of the block about
the sort is a valve seat 12 and movable to-
ward and from this seat is a valve 13. The
valve stem 32 may be guided in its movement
so that the valve will seat properly by prongs
14 extending from the head 15 at its lower
end -and by extending its upper end into a

‘recess 16 in the cap 17. A spring 18 thrusts

between the block and the head of the stem
so as to hold the head against the expansion
diapbragm 19 which is located in the expan-
sion chamber. The spring which is shown
between the block and the valve stem head
need not be employed if the valve stem is
attached permanently to the expansionidia-
phragm.” '

Between the pressure diaphragm and the
expansion diaphragm is a pad 20 and below
the pressure diaphra is a pad 21. A
spiral spring 22 thrusting between thefscrew
E ug 23 and & washer 24 with legs 25 tends to

old the lower pad in position and a spider-
shaped spring 26 held by a sleeve 27, tge po-
sition of which is determined by the adjust-
ment of the screw plug 28, presses the lower

pad and the diaphragm upwardly with the

requisite force. )

A tube 29 extends through the plugs,
sleeve, pads and the pressure diaphragm,
and opens into the expansion diaphragm.
This tube is connected gy a pipe 30 with =
closed receptacle 31 which is designed to be

laced in a brine tank or in the atmosphere
in the compartment cooled by the expansion
of the refrigerating fluid in the expansion
coil. This receptacle, pipe, tube and the ex-
pansion diaphragm are preferably filled full
of an expansible fluid such as alcohol. The
expansion and contraction of this fluid due
to the various changes of temperature to
which the receptacle is subjected in the com-
partment being cooled, causes an expansion
and contraction of the expansion diaphragm
and this of course cguses a variation of the
length of the connection between the pres-

-gure diaphragm and the valve.

The refrigerating fluid pressure on the
pressure diaphragm tends to contract the ex-
pansion diaphragm and force down the pres-
sure diaphragm and allow the valve to be
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cloved sgainst its seat by the valve stem
spring. The spring ltalressure that opposes
tﬁe.ﬂuid pressure on the diaphragmn tends to
mave the valve from its seat. In this case
the spring pressure and the expansion of the
expansion diaphragm tend to open the valve
and the spring and the fluid pressure in the
expansion chamber and the contraction. of
the expansion dinphragm tend to close the
valve. Cousequently the times of openi

and closing of the valve and the extent, of tha
opening depends on the relations of the
amount of downward pressure on the pres-
sure diaphragm due to the fluid pressure, the
pressure of the valve stem spring, the condi-
tion of the expansion diaphragm due to in-
ternal pressure, and the amount of upward

pressure due to the force of the springs below
the pressure diaphragm.

there is not sufficient flow of refrigerat-
ing fluid to keep down the temperature in
the compartment being cooled the tempera-
ture will rise and the rising temperature will
cause an expansion of the regulating fluid
and consequently an expansion of the ex-
pansion diaphragm. This lengthens the dis-
tance between the pressure dmphragm and
the valve and conse uently if the pressure in
the expansion chamber is normalpthe valve
is lifted from its seat so as to permit more re-
frigerating fluid to flow. If the pressure in
the expansion chamber is abnormal it may
be that it will force the pressure diaphragm
back against the springs -and still hold the
valve to its seat. As more refrigerating
fluid flows past the valve to the expansion
coil and the temperature drops as a result of
this the regulating fluid contracts and the
contraction of this fluid allows the expansion
diaphragm to contract and cause the valve

to close unless there is an unusually low
fluid pressure in the expansion chamber.

The invention claimed is:—

1. A refrigerating apparatus having a
valve for controlling the I{:)w of refrigerating 45
fluid, an expansion diaphragm controlling
the opening and closing of the valve, a dia-
phragm mounted to control the position of
the expansion diaphragm and subject to the
pressure of the reE‘igerating fluid on the ex- 5o
pansion side of the valve, and a thermostatic
regulator connected with the expansion dia-
phragm for contracting and expanding the
‘eixgansion diaphragm, substantially as speci-

ed. 5

2. A refrigerating apparatus having a
valve for controlling the flow of refrigerati
fluid, a pressure diaphragm subject to the
pressure of the refrigerating fluid on the ex.-
pansion side of the valve, an expansion dia- 6o
Ehmgm located between and connected with

oth the pressure diaphragm and the valve,
and a thermal regulator connected with the
expansion diaphragm for causing its expan-
Isiioél and contraction, substantia, ly as speci- 65

ed.

3. A refrigerati apparatus having a
valve for xfonl%rollinmgthelgz)w of refrigera%ing
fluid, a pressure diaphragm subject to the
pressure of the refrigerating fluid on the ex- 70
pansion side of the valve, a spring arranged
to thrust the pressure diaphragm against the
pressure of the refrigerating fluid, an expan-
sion_diaphragm located between and con-
nected with both the valve and the pressure 75
diaphragm, ‘and - a thermal regulator con-
nected with and adapted to cause the ex-
pansion and contraction of the expansion
diaphragm, substantially as specified.

ARTHUR H. EDDY.

Witnesses:
Harry R. WiLL1ams,
EtraEL M. Lowe.



