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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 now be 
lieve to be the preferred embodiment or mechan 
ical expiression of the invention from among the 
Various other embodiments, forms, arrangements, 
constructions, and combinations, of which the in 
vention is capable and adapted Within the Spirit 
and scope thereof as defined by the appended 
claims. 
The invention is particularly directed to the 

improvement of the design, mounting and con 
struction of fluid pressure operated and con 
trolled diaphragins of the types in which the 
diaphragm is mounted in a pressure fiuid cham 
ber for flexing and control by fuctuations in 
pressure of the fluid in such chanber. With 
pressure fluid controlled diaphragm mechanisms 
or units now in general Se, and paliticuliarly 
those such as are widely used in connection with 
thermally controlled regulating Waves of reflig 
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 tine under operating condi 
tions. 

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

It is a further object of the invention to provide 
Such a design, construction and mounting of a 
flexible pressure fiuid actuated and controlled 
diaphragm, which will be mechanically and 
structurally simple 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 constiruction 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 1eference characters refer to cor 
responding parts and elements throughout the 
Several figures thereof: 

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

Fig. 2 is a top plan view of the structure of 
Fig. i. 
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 disadvantages which my invention 
has Overcome are net with in a high degree under 
the particular conditions of operation and use of 
Such types of pressure controlled diaphragm 
mechanisms. It is to be understood, however, 
that it is lot intended or desired to limit or 
restrict my invention to the particular embodi 
nient of the illustrated example or to use with 
thermally regulated valves of refrigerating sys 
tens, as the invention is inherently capable of 
and is intended for embodiment in pressure corn 
tl'oiled 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 a 
generally circular casing section Q, of dished, 
Cup-like or concave form into which there is 
nested and Secured a casing section if of circu 
lar form having a concave inner surface to form 
With Section 5, 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 4 and 5 at oppo 
Site sides, respectively, of the diaphragm. The 
Sections () and of the casing, together with 
the diaphragm 2, are secured and maintained 
in assembled Unit forming relation by a cap 
member 6 of general ring or annulus form, 
Which is removably secured to casing section f 
and engages with and over casing section 2 
to maintain Such Section in nested, assembled 
relation in and with section f. 
Casing Section 9, in this instance, is of dished 

or cup-like form to provide the generally con 
Cave inner Wall Surface fd, and the annular 
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peripheral edge wall fob therearound extending 
from the concave surface Side and concentric 
with the axis, of section f3. The inner Surface 
of the annular edge wall 8b is joined With and 
merges into the concave surface id of Section 
10, by a rounded or smoothly curved surface c, 
which surface ic forms an annular groove-like 
seat extending completely around and Surround 
ing the inner concave surface Aga of the Section 
f0. The outer side of the peripheral edge Wall 
E3b is provided with external screw thireading (d. 
therearound for threaded engagement by the cap 
member 6. A flange Oe is formed extending 
radially outwardly from and completely around 
casing section is adjacent the inner end of Wall 

to, being in this example, a substantially radial 
ly outward continuation of the casing section f). 
In this instance, casing section () is formed with 
an axial bore therethrough in Which there is 
reciprocally mounted for operative association 
with the diaphragm 2, an actuating rod Or men 
bel V for a regulating valve (not shown), Of a 
refrigerating system, or other element to be ac 
tuated by diaphragm 2. 
The casing section which in assembled posi 

tion is fitted and received in casing section f3, as 
will be clear by reference to Fig. 1, is of circular 
form having an external diameter slightly leSS 
than the internal diameter of the Suri'Ounding 
peripheral edge wall b of casing Section 0. 
Casing section at the inner side thereof facing 
concave surface Od, of section i0, is of depressed 
form to provide the concave Surface a, which 
with the facing concave surface ea of section 6, 
defines and forms the Space within the casing in 
which diaphragm i2 is nounted between the 
casing sections f and ff. 
In this example, casing Section f is provided 

with the inner edge b of its periphery formed 
rounded or curved on a radius of curvature Sub 
stantially that from which the curvature of Sur 
face fic of section ) is generated, so as to pro 
vide such rounded Surface f b as substantially a 
complement of the rounded surface (c. The 
rounded innel peripheral edge b of Section 
thus provides an annular rib or shoulder Com 
pletely therearound. An end flange or wall fic 
extends axially from and around the peripheral 
portion of section , at the outer Side thereof 
opposite the inner, concave chamber forming Sur 
face d. A central, axially disposed boss lid 
is provided extending from the outer side of the 
section i , and a pressure fluid duct or paSSage 

is formed extending axially through the boSS 
d and casing section in communication at 

its inner end With the chamber 5 within the 
casing. The duct E is provided With an in 
ternally threaded counterbore fict in the outer 
end thereof, into which may be threaded the ex 
ternally threaded end of a tube 7b, which, in 
the example shown, leads to the usual heat re 
sponsive element (not shown), for the purpose of 
causing variations in fluid pleSSure in the cham 
ber 5 for controlling and actuating the dia 
phragm 2 in the usual manner familiar in the 
art. 
The outer side of the end flange or Wall c 

of casing section , is formed to provide the in 
wardly inclined or sloping surface i e extending 
completely therearound, and the opposite and 
facing portion of the peripheral edge wall Ob 
of the casing section 9 is formed to provide the 
outwardly sloping surface of extending com 
pletely therearound. Thus, with casing section 
it in assembled, nested position in section f (), 
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A. 
there is formed and provided an outwardly di 
verging annular space completely around and be 
tween the walls f Gb and ic of the casing Sec 
tions. 

ihe diaphragm 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 ass2mbled casing sections 0 and f f, so 
that the diaphragm is subjected at one side there 
of to variations in fluid pressure Within the cham 
ber 3 to cause flexing of the diaphragm toward 
and from chamber 4 to thereby reciprocate the 
valve actuating member W. In this instance, dia 
phragm 2 may be provided with a disk 2a on 
the side thereof Within chamber 4, Which is en 
gaged and operatively associates the diaphragm 
! 2 with the actuating member W. 
The diaphragm 2 has its peripheral edge pol'- 

tion bent substantially at right angles to the 
plane of the body of the disk to provide the axial 
ly disposed attaching flange 2b therearound. 
The flange f2b is joined and merged with the 
body of the disk 2 by a rounded or curved Wall 
portion 2c 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 0 and 
the curved Surface forming the annular shoulder 

b around the casing Section . Such culved 
wall portion 2c 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 2 
is mounted and positioned in the casing Section 

between that Section and the Casing Section 
with the curved Wall rib or shoulder 2c there 

of received and Seated in the annular groove-like 
seat Oc which presents a curved surface sub 
stantially complementary to shoulder f2c. 
The casing section f : is nested in casing Sec 

tion 0 and the diaphragm f2, with the annular 
curved surface rib or shoulder b thereof seated 
and engaged in the concave side of the annular 
shoulder 2c, of diaphragm 2, So that, the 
shoulder 2d may be tightly and securely en 
gaged by and between casing sections 0 and 
with the annular peripheral flange 2b of the 
diaphragm extending outwardly through and 
being located in the outwardly diverging space 
formed around and between the casing Sections 
by the inclined walls Of and ife of the periph 
eral flanges Gb and f ic of casing section 0 and 

f, respectively. The diaphragm 2 so mounted 
and a SSembled With the casing sections 9 and 

, thus extends completely across the space be 
tWeein the opposite concave Surface of the Sections 
to divide Such Space into the preSSure fluid cham 
ber 5 and the chamber 4 in which is located the 
actuating member W 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 fuid cham 
ber 2, as will be clear by reference to Fig. 1 of 
the diaWingS. 
The peripheral flange 2b of the diaphragm is 

anchored in and between the flanges Ob and c 
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 of and fle, With such 
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naSS M being securely cconnected as by a fusing 
Weld, With the flange 2b of the diaphragm and 
With the flainges b and c of the casing Sec 
tions and at opposite sides of flange 2b. 
In this manner the diaphragm is sealed in assemi 
bled position with the casing sections and , 
So that there is provided a gas tight and a sub 
Stantially leakproof pressure fluid chamber 5. 
The largest dia.ineter of the casing Section and 
the inner diameter of the flange b of the casing 
Section , aire so relatively dimensioned that 
the outwardly bent edge flange 2b of the dia 
phragm 2 is clamped and engaged between the 
casing Sections A and close to the banding 
line from Which the diaphragn) flexes in oper 
ation. 
The casing Sections 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 
FS. The cap member 6 is provided with an 
internally threaded fanged therearound which 
fitS Over and threads onto the externally threaded 
peripheral fange b of casing Section With the 
body of the cap ninenber in mounted and assen 
bled position eXtending over and around the Outer 
edges of the fanges 9b and ic of the casing 
SectionS. Cap S is formed centrally open and un 
obstructed and the boss Éd of section extends 
into and is accessible through such opening. An 
annular Sealing rib it is formed around and ex 
tends outwardly from the inner edge of flange gal 
of cap member 6, being formed to provide a rela 
tively narrow or thin outer contact edge. A gen 
erally similar annular Sealing rib (c. having a 
thin contact edge, is formed on and extends from 
the inner Side of the body of cap member 6 in 
position for Substantially sealing engagement with 
the Outer edge of the flange ic of the casing sec 
tion . It is here pointed out that, if desired, 
additional Sealing ribs of this character may he 
provided, say for example Such as a rib Similar 
to rib lie, but located extending from the body 
Cf cap member 5 in position to engage the oute 
edge of fange to of the casing Section . In 
this mannel, the joint and Sealing connection be 
tween the casing Section flanges and the attach 
ing flange .2b of diaphragm 2 may be sealed 
therearound at both sides thereof. 
The cap member is is Screwed tightly down on 

casing section i into position as shown in Fig. i 
Of the diaWingS, With Sealing rib St in Substan 
tial sealing engagement with flange e of Sec 
tion 3, and With Sealing rib ic tightly engaged 
against and in Substantial Sealing CCIntact with the 
Outer edge of flange c of casing section i. Cas 
ing section is thus forced and held in position 
tightly clanping diaphragra 2 in position be 
tween the casing sections. The pressure exerted 
by the cap member 6 On the casing section 
causes the diaphragiin 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 chainber 5, but also in front of 
or outwardly from and around Such bending line. 
In the foregoing manner, the diaphragm 2 is 

tightly ciamped and secured in and between the 
casing sections 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 b and ic 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 6 relative to the casing sections 
fe and fil, with the sealing ribs 6b and 6c 
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 corrosion 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 
do 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 thereto 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 opposed, spaced 
innei 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 
formed With an annular peripheral fange there. 
around extending axially therefrom, said dia 
phragim flange being positioned between the pe 
ripheral fange of Said first mentioned easing 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 said first 
mentioned casing Section being inclined radially 
out Wardly of the Section, the outer portion of the 
Outer side of the peripheral portion of said nested 
Section being inclined outwardly and radially in 
Wardly to fornin an out Wardly fiairing annular Space 
between said peripheral flange and said peripheral 
portion of the nested Section, and an anchoring 
maSS in Said OutWardly faring Space between the 
peripheral fiange of Said first mentioned section 
and the peripheral portion of Said nested Section 
attaching the flange of Said diaphragra 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 
fange and said adjacent Surfaces of the casing 
sections. 

2. In a pressure fluid actuated diaphragm 
structure, in combination, a casing formed of 
casing sections having opposed, Spaced inner Sur 
faces forming a diaphragm chamber thereWithin, 
each of said sections being provided With an 
axially extending peripheral fange therearound 
with the flange of one section positioned within 
and concentric with the fange of the other Sec 
tion, a flexible diaphragm mounted in position 
between said sections extending acroSS Said chan 
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 
fianges of Said sections, an anchoring ina,SS ber 
tween said concentric casing flanges, ove' Said 
diaphragn 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 diar 
phragin tightly clamped in position between Said 
casing sections. 

3. In a pressure fluid actuated diaphragm 
structure, in cornbiination, a casing including a 
Section having a laterally disposed peripheral 
flange theirearound and being formed at the inne' 
side of said fiange with an annular seat forming 
groove joining said flange with the body of Said 
Section, a second casing section nested Within Said 
first mentioned section and being formed With an 
annular peripheral shoulder portion thereal'Ound 
aligned with said seat groove of Said first men 
tioned Section, a fiexible diaphragm Secured be 
tween said casing sections and in position extend 
ing across the chamber fol'nned therewithin, said 
diaphragm being formed with a peripheral shoul 
der portion ther'earound seated in said seat 
groove of Said first mentioned Section and being 
clamped between said first neiationed section and 
the annular shCuldel of Said Second section, Said 
diaphragm being formed with an annual pe 
l'ipheral flange extending axially fircm and 
around the outer side of Said annular shoulder 
and extending and being positioned between the 
peripheral flage of Said first ninentiored casing 
section and the adjacent peripheral portion of 
Said Second casing Section, an anchoring inass 
cast in the Spaces between opposite sides of said 
diaphragm flange and the adjacent surfaces, re 
spectively, of the peripheral portions of said 
Second casing and the peripheral flange of Said 
first mentioned casing sacilion to foi'in a substain 
tially leakproof and gas-tight joint between the 
diaphragm flange and Said casing sections, and 
an annular cap member renovably Secured to one 
of Said casing sections and being engaged with 
the other of said Sections to secure the casing 
Sections and Said diaphragm together in as 
Seimbled relation. 

4. In combination, a casing including casing 
Sections having opposed, spaced in ther surfaces 
forming a diaphragm chann be therewithin, a 
flexible diaphragm having its peripheral portion 
clamped between adjaceint peripheral portions, : 
respectively, cf Said casiing sections and being 
nositioned extending across said chamber, said 
diaphragin being formed with a peripheral flange 
extending axially frcm oinse side thereof and being 
extended and positioned between adjacent pe 
ripheral portions, respectively, of Said casing Sec 
tions, an ailchoring mass of fusible material cast 
between and ioined with the opposite sides of 
said periphei'al fange of said diaphragm and the 
adjacent surfaces, espectively, of Said peripheral 
portions of Said casing sections to form a Sub 
stantially gas-tight Seal therewith, and a cap 
member renovably 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 conibination, a casing including casing 
Sections having opposed spaced inner Surfaces 
forning a diaphragrin chamber within said casing, 
a flexible diaphraginn having its peripheral por 
tion clamped between adjacent peripheral pCr 
tions, respectively, of said casing sections and 
being pcsitioned extending across said chamber, 
the pslipheral portion of Said diaphragin at the 
outer 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 lass between the outer peripheral por 
tions of said diaphragn) and the adjacent Sur 
faces, respectively, of the peripheral portions of 
Said casing sections, a cap linenber 1'enovably 
threaded on and around one of Said casing Sec 
tions and being extended over and engaging the 
other of said sections to securely clamp Said sec 
tions with said fiexible 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 flex 
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 renovably 
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 diaphragin 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 fange there 
around nested within and concentric with the 
fange 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 thereof 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 
therealound extending axially therefron, said 
diaphragm flange 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 surfaces, 
respectively, of said section flanges and being 
joined therewith to form a substantially gas 
tight Seal closing the Space 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 engag 
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 laterally disposed peripheral 
flange extending firon 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 mounted 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 in Wardly over and across 

10 

10 
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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