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This invention relates to diaphragm chambers;
and the nature and objects of the invention will
be readily recognized and understood by those
skilled in the art in the light of the following
explanation and detailed description of the ac-
companying drawings illustrating what I now be~
lieve to be the preferred embodiment or mechan-
ical expression of the invention from among the
various other embodiments, forms, arrangements,
constructions, and combinstions, of which the in-
vention is capable and adapted within the spirit
and scope thereof as defined by the appended
claims.

The invention is particulariy directed to the
improvement of the design, mounting and con-
struction of fluid pressure operated and con-
trolled diaphragms of the types in which the
diaphragm is mounted in a pressure fiuid cham-
ber for flexing and contrel by fluctuations in
pressure of the fluid in such chamber. With
pressure fluid controlled diaphragm mechanisms
or units now in general use, and particularly
those such as are widely used in connection with
thermally conftrolled regulating valves of refrig-
erating plants and systems, considerable difficul-
ties are encountered in maintaining the mount-
ing and connection of the fiexible diaphragms in
and with the associated structure making up the
pressure fluid forming chamber in which the
diaphragm is located, in gas tight condition. over
extended periods of time under operating condi-
tions.

It is a primary object of my present invention
to overcome such difficulties by providing a de-
sign, construction and mounting of a fluid pres-
sure controlled diaphragm and cf the pressure
fluid chamber forming structure or casing which
mounts and secures the diaphragm in operative
position in the pressure chamber, by which the
pressure fluid chamber will be effectiveiy sealed
and maintained gas tight under operating condi-
tions over extended periods of time without re-
quiring attention or maintenance.

It is & further object of the invention to provide
such a designh, construction and mounting of a
flexible pressure fluid actuated and controliled
diaphragm, which will be mechanically and
structurally simule and capable of ease of manu-
facture and assembly.

With the foregoing and other objects and re-
sults in view, my invention consists in certain
novel features in construction of parts and ele-
ments and in the combinations thereof, all as
will be more fully referred to and explained here-
inafter.
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Referring to the accompanying drawings, in
which similar reference characters refer to cor-
responding parts and elements throughout the
several figures thereof:

Fig. 1 is & transverse or diametrical section
through a flexible diaphragm and its associated
mounting and fiuid pressure chamber forming
structure or casing.

Fig. 2 is a top plan view of the structure of
Fig. 1.

The example embodiment of a pressure con-
trolled diaphragm mechanism or unit of my in-
vention which has been selected and illustrated
herewith for purposes of explanation, is of a
type designed and intended for use primarily
with a thermally regulated valve of a refriger-
ating system. This example has been selected
because the disagvantages which my invention
has overcome are met with in a high degree under
the particular conditions of operation and use of
such types of pressure controlied diaphragm
mechanisms. It is to be understood, however,
that it is not intended or desired to limit or
restrict my invention to the particular embodi-
ment of the illustrated example or to use with
thermally regulated valves of refrigerating sys—
tems, as the invention is inherently capable of
and is intended for embodiment in pressure con-
trolled diaphragm structures and mechanisms
generally irrespective of any specific use thereof.

In the particular example of the invention
illustrated herewith, referring now to the accom-
panying drawings, the diaphragm mechanism or
structure is formed of a unit which includes g
generally circular casing section (8, of dished,
cup-like or concave form into which there is
nested and secured.a casing section 11 of circu-
lar form having a concave inner surface to form
with secticn 1§, a diaphragm receiving space
within and between the casing sections, in and
across which is mounted and secured a flexible
diaphragm {2 which divides the space within
the casing into the chambers 14 and {5 at oppo-
site sides, respectively, of the diaphragm. The
sections 18 and ({ of the casing, together with
the diaphragm 2, are secured and maintained
in assembied unit forming relation by a cap
member {8 of general ring or annulus form,
which is removably secured to casing section I8
and engages with and over casing section (2
to maintain such section in nested, assembled
relation in and with section 8.

Casing section {9, in this instance, is of dished
or cup-like form to provide the generally con-
cave inner wall surface i8¢, and the annular
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peripheral edge wall 18b therearound extending
from the concave surface side and concentric
with the axis, of section 8. The inner surface
of the annular edge wall {8b is joined with and
merges into the concave surface i8a of section
10, by a rounded or smoothly curved surface {dc,
which surface f8c¢ forms an annular groove-like
seat extending completely around and surround-
ing the inner concave surface {8a of the section
{0. The outer side of the peripheral edge wall
{5b is provided with external screw threading 104
therearound for threaded engagement by the cap
member i6. A flange 10e is formed extending
radially outwardly from and completely around
casing section i6 adjacent the inner end of wall
180, being in this example, a substantially radial-
ly outward continuation of the casing section i9.
In this instance, casing section {0 is formed with
an axial bore therethrough in which there is
reciprocally mounted for operative association
with the diaphragm {2, an actuating rod cr mem-
ber V for a regulating valve (not shown), of a
refrigerating system, oy other element to be ac-
tuated by diaphragm 2.

The casing section {1 which in assembled posi-
tion is fitted and received in casing section i8, as
wiil be clear by reference to Fig. 1, is of circular
form having an external diameter slightly less
than the internal diameter of the surrounding
peripheral edge wall !9b of casing section (8.
Casing section {1 at the inner side thereof facing
concave surface t0¢ of section i0, is of depressed
form to provide the concave surface fia, which
with the facing concave surface {0c of section 18,
defines and forms the space within the casing in
which diaphragm i2 is mounted between the
casing sections {6 and il.

Tn this example, casing section I! is provided
with the inner edge i{b of its periphery formed
rounded or curved on a radius of curvature sub-
stantially that fromy which the curvature of sur-
face I8¢ of section 19 is generated, so as to pro-
vide such rounded surface i1b as substantially a
complement of the rounded surface ifc. The
rounded inner peripheral edge 1ib of section i
thus provides an annular rib or shoulder com-~
pletely therearound. An end flange or wall {fc
extends axially from and around the peripheral
portion of section #I, at the oufer side thereof
opposite the inner, concave chamber forming sur-
face $ia. A central, axially disposed boss lid
is provided extending from the outer side of the
section §1, and a pressure fluid duct or passage
{7 is formed extending axially through the boss
tid and casing section Il in communication at
its inner end with the chamber {5 within the
casing. The duct {7 is provided with an in-
ternally threaded counterbore {%¥a in the outer
end thereof, into which may be threaded the ex-
ternally threaded end of a tube {1b, which, in
the example shown, leads to the usual heat re-
sponsive element (not shown), for the purpose of
causing variations in fluid pressure in the cham-
ber i5 for controlling and actuating the dia-
phragm 12 in the usual manner familiar in the
art.

The outer side of the end flange or wall {lc¢
of casing section t1, is formed to provide the in-
wardly inclined or sloping surface {ie extending
completely therearound, and the opposite and
facing portion of the peripheral edge wall 18b
of the casing section 10 is formed to provide the
cutwardly sloping surface [8f extending com-
pletely therearound. Thus, with casing section
{{ in assembled, nested position in section 10,
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there is formed and provided an outwardly di-
verging annular space completely around and be-
tween the walls 16b and tic of the casing sec-
tions.

The digphragm {2 of this example is of the
fiexible type formed of a metal or other suitable
material of the required dimensions and char-
acteristics, as well understood in this art. In
accordance with my invention, this diaphragm
is mounted and secured in position between and
extending completely across the space formed
within the assembled casing sections {0 and 1, so
that the diaphragm is subjected at ene side there-
of t0 variations in fluid pressure within the cham-
ber i5 to cause flexing of the diaphragm toward
and from chamber i4 to thereby reciprocate the
valve actuating member V. In this instance, dia-
phragm {2 may be provided with a disk 12a on
the side thereof within chamber i4, which is en-
gaged and operatively associates the diaphragm
12 with the actuating member V.

The diaphragm 12 has its peripheral edge por-
tion bent substantially at right angles to the
plane of the bedy of the disk to provide the axial-
ly disposed attaching flange i2b therearound.
The flange 12b is joined and merged with the
body of the disk {2 by a rounded or curved wall
portion 12¢ which extends completely around the
disk and which is formed on a radius of curvature
substantially that of the radius upon which is
generated the curved surface forming the an-
nular groove-like seat of casing section 10 and
the curved surface forming the annular shoulder
{1 around the casing section fi. Such curved
wall portion {2¢ of the disk i2 thus forms in ef-
fect, an annular rib or shoulder around the pe-
riphery of the body of the disk. The disk 12
is mounted and positioned in the casing section
{8 between that section and the casing section
{1 with the curved wall rib or shoulder [2c there-
of received and seated in the annular groove-like
seat {0c which presents a curved surface sub-
stantially complementary to shoulder (2c.

The casing section i! is nested in casing sec-
tion {0 and the diaphragm {2, with the annular
curved surface rib or shoulder !ib thereof seated
and engaged in the concave side of the annular
shoulder !2¢, of diaphragm {2, so that, the
shoulder 12¢ may be tightly and securely en-
gaged by and between casing sections (8 and
with the annular peripheral flange {2Zb of the
diaphragm {2 extending outwardly through and
being located in the outwardly diverging space
formed around and between the casing sections
by the inclined walls {0f and ife of the periph-
eral flanges {0b and {ic of casing section 16 and
{1, respectively. The diaphragm (2 so mounted
and assembled with the casing sections 10 and
{1, thus extends completely across the space be-
tween the opposite concave surface of the sections
to divide such space into the pressure fluid cham-
ber 15 and the chamber {4 in which is located the
actuating member V in operative association with
the diaphragm. Preferably, although not essen-
tially, the diaphragm {2 is arched by centrally
displacing the same laterally in a direction out-
wardly toward and into the pressure fluid cham-
ber {2, as will be clear by reference to Fig. 1 of
the drawings.

The peripheral flange i12b of the diaphragm is
anchored in and between the flanges 10b and lic
of the casing sections by casting a fusible mass
M of a suitable material, such for example as
lead or tin, in the outwardly diverging annular
space between surfaces 187 and fle, with such
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mass M being securely cconnected as by a fusing
weld, with the flange 120 of the diaphragm and
with the flanges {80 and ilc of the casing sec-
tions 18 and 1! at opposite sides of flange {2b.
in this manner the diaphragm is sealed in assem-
bled position with the casing sections {8 and i1,
so that there is provided a gas tight and a sub-
stantially leakproof pressure fiuid chamber I5.
The largest diameter of the casing section i{ and
the inner diameter of the flange {0b of the casing
section I8, are so relatively dimensioned that
the outwardly bent edge flange 14 of the dia-
phragm {2 is clamped and engaged between the
casing sections {8 and #! close to the banding
line from which the diaphragm flexes in oper-
ation.

The casing sections {0 and #! with the dia-
phragm {2 secured in sealed position therebe-
tween, are finally attached in such assembled
position by means of the cap member or ring
{6. The cap member {8 is provided with an
internally threaded flange {8a therearound which
fits cver and threads onto the externally threaded
peripheral flange 18D of casing section 18 with the
body of the cap memper in mounted and assem-
bled position extending over and around the outer
edges of the flanges {80 and ilc of the casing
sections. Cap 1§ is formed centrally open and un-
obstructed and the boss {id of section §f extends
into and is aceessible through such opening. An
annular sealing rib i8d is formed around and ex-
tends outwardly from the inner edge of flange {6«
of cap member {8, being formed to provide a reia~
tively narrcw or thin outer contact edge. A gen-~
erally similar annular sealing rib i8¢ having a
thin contact edge, is formed on and extends from
the inner side of the hody of cap member 16 in
position for substantially sealing engagement with
the outer edge of the flange i ic of the casing sec~
tion 4. It is here peinted out that, if desired,
additional sealing ribs of this character may be
provided, say for example such as a rib similar
to rib 16c, but located extending from the body
cf cap member {§ in position to engage the outer
edge of flange I8b of the casing section (8. In
this manmner, the joint and sealing connection ke~
tween the casing section flanges and the attach-
ing flange 12b of diaphragm {2 may be sealed
therearound at both sides thereof.

The cap member 1§ is screwed tightly down on
casing section 18 into position as shown in Fig. 1
of the drawings, with sealing rib 8b in substan-
tial sealing engagement with flange {8e of sec-
tion 18, and with sealing rib iSc tightly engaged
against and in substantial sealing contact with the
outer edge of flange ! ¢ of casing section i{. Cas-
ing section {{ is thus forced and heit in position
tightly clamping diaphragm {2 in position be-
tween the casing sections. 'The pressure exerted
by the cap member {6 on the casing section 1
causes the diaphragm #2 to be clamped in a sub-
stantially ieakproof and gas tight manner, not
only at and around the bending line from which
the diaphragm flexes in operation by the pres-
sure variations in chamber 8, but also in front of
or outwardly from and around such bending line.

In the foregoing manner, the diaphragm 12 is
tightly clamped and secured in and between the
casing sections {8 and {{ in front or outwardly
of and beyond and around the bending or flexing
line for the diaphragm, which together with the
fusible weld formed between the flange (2b of
the diaphragm and the opposite facing surfaces
of the flanges {8b and |{c of the casing sections,
provides a durable, substantially leak-proof and
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chamber between the casing sections. And, in
addition, by the arrangement and mounting of
the cap member i8¢ relative to the casing sections
{8 and 11, with the sealing ribs 16b and I6¢
thereof engaged with adjacent surfaces, respec-
tively, of the sections at opposite sides of the con-
nection between the diaphragm and the casing
sections, there is provided a seal against penetra-
tion of air to the anchoring mass M, so that, pos-
sibility of corresion is substantially eliminated
or reduced to a minimum.

It will also be evident that the various changes,
modifications, substitutions and eliminations’
might be resorted to without departing from the
spirit and scope of my invention and, hence, I
de not wish to limit my invention in all respects
to the exact and specific disclosures hereof, ex-
cept as may be required by specific intended lim-
itations therefo included in any of the appended
claims.

What I claim is:

1. In a pressure fluid actuated diaphragm
structure, in combination, a casing including a
casing section having a laterally disposed periph-
eral fiange therearound and a casing section
nested within said first mentioned section, said
sections being formed to provide oppcsed, spaced
inner surfaces forming a diaphragm chamber
within the casing, a diaphragm mounted in posi-
tion clamped around a peripheral portion thereof
between the adjacent peripheral portions of said
casing sections and being positioned extending
across said chamber, said diaphragm being

5 formed with an annular peripheral flange there-

around extending axially therefrom, said dia-
phragm flange being positioned ketween the pe-
ripheral flange of said first mentioned casing sec-
tion and a peripheral portion of the said casing
section nested therewithin, the outer portions of
the inner side of the peripheral fange of gaid first
mentioned casing section being inclined radially
outwardly of the section, the outer portion of the
outer side of the peripheral portion of said nested
section being inclined outwardly and radizally in-
wardly to form an outwardly flaring annular space
between said peripheral flange and said peripheral
portion of the nested section, and an anchoring
mass in said outwardly flaring space between the
peripheral flange of said first mentioned section
and the peripheral portion of said nested section
attaching the flange of said diaphragm to the
adjacent surfaces, respectively, of said casing sec-
tions to form a substantially leak-proof joint and
gas-tight seal between and around the diaphragm
flange and said adjacent surfaces of the casing
sections. .

2. In a pressure fluid actuated diaphrasm
structure, in combination, a casing formed of
casing sections having spposed, spaced inner sur-
faces forming a diaphragm chamber therewithin,
each of said sections being provided with an
axially extending peripheral flange therearound
with the flange of cne section positioned within
and concentric with the flange of the other sec-
tion, a flexible diaphragm mounted in position
between said sections extending across said cham-
ber, said diaphragm being tightly clamped around
a peripheral portion thereof between said casing
sections and being formed with a laterally dis-
posed peripheral flange therearound extending
and being positioned between the peripheral
flanges of said sections, an anchoring mass be-
tween said concentric casing flanges, over said
diaphragm flange to join said diaphragm flange
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to the adjacent surfaces, respectively, of said
casing flanges to form a substantially leakproof
and gas-tight seal between said casing flanges and
said diaphragm flange, and removable means for
securing said casing sections and said diaphragm
together in assembled relation with the dia-~
phragm tightly clamped in position between said
casing sections.

3. In a pressure fluid actuated diaphragm
structure, in combination, a casing including a
secticn having a laterally disposed peripheral
flange therearound and being formed at the inner
side of said fiange with an annular seat forming
groove joining said flange with the hody of said
section, a second casing section nested within said
first mentioned section and being formed with an
annular peripheral shoulder portion therearound
aligned with said seat groove of said first men-
tioned section, a flexible diaphragm secured be-
tween said casing sections and in position extend-
ing across the chamber formed therewithin, said
diaphragm being formed with a peripheral shoul-
der portion therearound seated in said seat
groove of said first mentioned section and being
clamped between said first mentioned section and
the annular shculder of said second section, said
diaphragm being formed with an anunular pe-
ripheral flange extending axially from and
around the outfer side of said annular shoulder
and extending and being positioned between the
peripheral flange of said first mentioned casing
section and the adjacant peripheral portion of
said second casing section, an anchoring mass
cast in the spaces between cpposite sides of said
diaphragm flange and the adjacent surfaces, re-
spectively, of the peripheral portions of said
second casing and the perigheral flange of said
first mentioned casing ssciion to form a substan-
tially leakproof and gas-tight joint between the
diaphragm flange and said casing sections, and
an annular cap member removably secured to one
of said casing sections and heing engaged with
the other of said sections to secure the casing
sections and said diaphragm together in as-
sembled relation.

4, In combination, a casing including casing
sections having opposed, spaced inner surfaces
forming 2 diaphragm chamber therewithin, a
flexible diaphragm having its peripheral portion
clamped between adjacent wperipheral! portions,
respectively, cf said casing sections and being
rositioned extending across said chamber, said
diaphragm being formed with a peripheral flange
extending axially {rcm one side thersof and being
extended and pesitioned between adjacent pe-
ripheral portions, respectively, of said casing sec-
tions, an anchoring mass of fusible material cast
between and joined with the opposite sides of
caid peripheial flange of said diaphragm and the
adjacent surfaces, respectively, of said peripheral
portions of said casing sections to form a sub-
stantially gas-tight seal therewith, and a cap
member removably attached to one of said casing
sections and being engaged with the other of said
sections to securely clamp said sections with said
diaphragm therebetween in assembled position.

5. In combination, & ecasing including casing
sections having oprosed spaced inner surfaces
forming a dinphragm chamber within said casing,
a flexible diaphragm having ifs peripherzal por-
tion clamped between adjacent peripheral por-
tions, respectively, of said casing sections and
being pcsitioned extending across said chamber,
the peripheral portion of said diaphragm at the
cuter side of the portion thereof clamped between
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said sections being extended and positioned
around and between adjacent peripheral por-
tions, respectively, of said casing sections, an
anchoring mass between the outer peripheral por-
ticns of said dlaphragm and the adjacent sur-
{aces, respectively, of the peripheral portions of
said casing sections, & cap member removably
threaded on and around one of said casing sec-
tions and beaing extended over and engaging the
other of said sections to securely clamp said sec-
tions with saic flexible diaphragm therebetween
in assembled position.

6. In combination, a casing formed of casing
sections having opposed inner surfaces forming
a diaphragm chamber within said casing, a fiex-
ible diaphragm clamped around the peripheral
portion thereof between the adjacent opposed
peripheral portions of said casing sections and
being positioned extending across said chamber,
said diaphragm being formed with a peripheral
flange therearound extending axially therefrom
at the outer side of the peripheral portion of the
diaphragm clamped between said sections, said
diaphragm flange being positioned between adja-
cent concentric peripheral portions, respectively,
of said casing sections, an anchoring mass be-
tween and joined to the opposite sides of said
peripheral flange of the diaphragm and the adja-
cent surfaces, respectively, of said adjacent pe-
ripheral portions of the casing sections to form
a substantially gas-tight seal therewith and
therebetween, and a cap member removably
threaded on one of said sections and being ex-
tended over the other of said sections in engage-
ment therewith to tightly clamp said sections
and said flexible diaphragm therebetween in as-
sembled position, said cap member being formed
with sealing ribs engaging said sections at op-
posite sides, respectively, of said anchoring mass.

7. In combination, a casing including a casing
section having a laterally disposed peripheral
flange therearound and a second section having
a laterally disposed peripheral flange there-
around nested within and concentric with the
flange of said first section, said sections being
formed to provide opposing, spaced inner sur-
faces forming a diaphragm chamber within the
casing, a flexible diaphragm mounted in position
with a peripheral portion thereoi clamped be-
tween the adjacent peripheral portions, respec-
tively, of said casing sections and being positioned
extending across said chamber, said diaphragm
being formed with an annular peripheral flange
therearound extending axially therefrom, said
diaphragm fiange being positioned between the
concentric flanges of said casing sections, a mass
of fusible material cast between opposite sides
of said diaphragm flange and adjacent surfacss,
respectively, of said section flanges and being
joined therewith to form a substantially gas-
tight seal closing the spzce between said flanges,
a ring-like cap member removably threaded on
and secured over the outer side of the peripheral
flange of said first mentioned casing section, and
said cap member being extended over and engaz-
ing the outer edge of the peripheral flange of
said second mentioned casing section to thereby
secure said sections with said diaphragm clamped
therebetween in assembled position.

8. In combination, a casing including a casing
section having a lateraliy disposed peripheral
flange extending from one side thereof and a
second section having a laterally disposed pe-
ripheral flange extending laterally from one side
thereof, said sections being positioned with the
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flange of said second section nested within and
substantially concentric with the flange of said
first section and said sections being also formed
to provide opposed, spaced inner surfaces form-
ing a diaphragm chamber within the casing, a
flexible diaphragm mounfed in position extend-
ing across said chamber and having a peripheral
portion thereof clamped between the adjacent pe-
ripheral portions, respectively, of said casing sec-
tions, said diaphragm being provided with an an-
nular peripheral flange extending axially there-
from, said diaphragm flange being positioned be-
tween the concentric flanges of said casing sec-
tions, an anchoring mass formed between said
peripheral section flanges around and joining
said diaphragm flange with adjacent surfaces
of said section flanges to provide a gas-tight
joint therebetween, a ring-like cap member re-
movably secured on the exterior of the peripheral
flange of said first mentioned casing section and
being extended radially inwardly over and across
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the outer side of the peripheral flange of said
second mentioned section, and said cap member
being provided with an annular sealing rib hav-
ing a narrow outer edge in sealing engagement
with the adjacent outer side of the peripheral

flange of said second mentioned section.
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