May 8, 1923. 1,454,459
F. W. STALKER ET AL

PRESSURE RESPONSIVE DIAPHRAGM

Filed June 11, 1920

74

R

e N el 7

INVENTORS .

L, sl

Z#eer ATTORNEY



‘10

16

30

‘valves, indicators and the

Patented May 8, 2923;

"UNITED ST

ATES

PATENT

1454459

FREDERICE W. STALEER AND DURWOOD D. Rosﬁnntrmn,' OF ROCHESTER,
* - . ASSIGNORS TO TAYLOR INSTRUMENT COMPANIES, OF ROCHESTER,

CORPORATION OF NEW YORK.

NEW YORK,
NEW YORK, A

PRESSURE-RESPONSIVE DIAPHRAGH.

Application flled June 11, 1920. Serial No. 388,391,

To all whom it may concern: :
Be it known that we, Freperick W.
Srarxer and Durwoop D. RosenBures, citi-
zens of .the United States, residing at
Rochester, in the county of Monroe and
State of New York, have invented certain
new and useful Improvements in- Pressure-
Responsive Diaphragms;
declare the following to be a full, clear, and
exact description of the same, reference be-
ing had to the accomipanying drawings,

forming a part of the specification, and to

the reference numerals marked thereon.

This invention relates to pressure re-
sponsive diaphragms of the variety em-
ployed to translate fluid pressure into pro-
portional mechanical motion for actuating
like, and, more
particularly, to diaphragms of the so called
“capsular” or “wafer ” type.

The chief object of the invention is to sim-
plify the character and method of construc-
tion of such diaphragms while at the same
time producing a very efficient and durable
article. To these and other ends, the inven-
tion consists in certain improvements and
combinations of parts, all as will be herein-
after more fully described, the novel fea-
tures being pointed out in the claims at the
end of the specification. .

In the drawings: .

Figure 1 is a bottom plan view of a dia-

. phragm embodying the present invention. -
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* tor or other pressure container,
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. Fig. 2 is a transvérse section on the line
2:—22 of Figure 1.
Similar reference characters throughout
the several views indicate the same parts. -
- The pressure responsive device herein

shown and described as embodying the fea--

tures of the present invention consists pref-
erably of a plug 1 provided on the outside

thereof with screw threads or other suitable:

means for attaching it to some fluid conduc-
and is pro-
vided on the inside with a passageway 2
leading into the expansible chamber 3 which
is formed between the upper and lower dia-
phragms 4 and 5. The latter are corrugated
as shown in collapsed state to provide
greater extension when expanded. Each
diaphragm is provided on its outer edge
with a flange united by solder 8, and the
flange- 6 of the upper diaphragm is, after
soldering, bent around the flange 7 of the

, as a form for the
and we do hereby

lower diaphragm in the manner shown. A -

spacing member 9, preferably of curved

cross section is located: contiguous to the:
upper diaphragm and its -

bend between the
peripheral flange

and serves the dual pur-
pose of separating

the diaphragms and also
S bend between the upper
diaphragm and its peripheral flange in order
to prevent this bend becoming unduly sharp
during expansion and contraction of the
pressure chaniber, o ‘ .

The lower diaphragm-is provided with a
central aperture ]
plug 1 is fitted.© This plug is provided near
1ts upper end with a circumferential groove

‘into which are inserted the edges 10 of the

lower diaphragm. After the inner edges 10
have thus been inserted the sides of the

groove are compressed to securely hold the
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therein through which the _
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edges 10 in position, or in other words the -

portions 11 of the plug are upset or bent
over to securely hold the edges 10. The top
diaphragm and the spacing member 9 may

5

next be inserted over the lower'diaphragm,

when, after soldering, the peripheral flanges

6 and 7, one flange may be bent over the
other in the manner shown to form a fluid
tight joint. Figure 2 shows the inner edges
10 of the lower diaphragm normally dis-
posed at an angle to the plane of the lower
diaphragm while the latter is collapsed, but
these edges 10 are in substantial alinement
with the lower diaphragm when the pres-
sure chamber is expanded, and by this ar-

- rangement undue bending of the lower dia-

phragm .adjacent the .plug is prevented

-while subjected to pressure stresses. The
flexure caused by expansion and contraction

takes place over a wider area with the ar-
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rangement shown than would be the case if

the inner edges 10 were in substantial aline-
ment with the lower diaphragm in its nor-
mal rétracted position, while the curvature
is more uniform and the stresses more nearly
tensile in character. : :

It is apparent that the construction is sim.-
ple in character, hecessitating but few parts
while the method by which it is effected is
convenient and economical, and produces a
durable efficient article. :

I claim as my invention:

eombination of a flexible diaphragm having
a peripheral ﬂangq, 8 second flexible dia-

95

100

: k ' 105
1. In a pressure responsive element, the



~ phragm having a peripheral flange folded
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about and secured to the flange of said. first
diaphragm, and a supporting member be-
tween said diaphragms having a curved sur-
face supporting the area of fiexure of the
second diaphragm adjacent jts flange to con-
trol the radius of flexure at said area.

2. In a pressure responsive element, the
combination of a pair of flexible diaphragms
having their peripheral portions curved in
the same direction to form angularly dis-
posed flanges a first one of which is formed
about and secured to the margin of the sec-
ond, and a supporting member between said
diephragms having a curved surface in
supporting engagement with the curved
base of said first flange to control the radius
of flexure thereof.

3. In a pressure responsive element, the
combination of & pair of flexible diaphragms
having peripheral flange portions turned
angularly in the same direction with the
margin of one of said flange portions
formed upon itself in the opposite direc-
tion transversely of the diaphragms about
the margin of the other flange portion to
provide a solder retaining joint, solder se-
curing said flange margins together, and
a spacing member between the diaphragms
having a curved surface in support'ng en-
gagement, with said first flange portion and
the diaphragm adjacent thereto. ‘

4. In a pressure responsive element, the
combination of a flexible corrugated disk
having its periphery curved gradually to
provide an angularly disposed flange, a sec-
ond flexible corrugated disk having its pe-
riphery curved to extend in the same direc-
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tion os said flange and bent upon itself
about said flange toward said diaphragms
to provide a solder holding joint, and 2 wire
ring spacing said d'aphragms and in sup-
porting engagement with the curved pe-

“ riphery of said second diaphragm to main-
tain the radius of curvature of the latter ¢

during flexure. -

5. An expansible chamber comprsing an
upper diaphragm provided with a flange on
the peripheral edge thereof, a lower dia-
phragm joined on its periphery to the upper
diaphragm, and a spacing member of curved
cross section separating the upper and
lower diaphragms, located in the joint be-
tween the upper diaphragm and its flange
and contiguous with all portions of the bend
whereby the spacing member by its curved
shape limits the sharpness of the bend dur-
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ing expansion and contraction of the cham- -

ber. .

6. An expansible chamber comprising
upper and lower diaphragins provided with
cooperating flanges on the peripheral edges
thereof which are secured by soldering and
bending of ome around the other and a
former or spacing member separating the
diaphragms and located in the bend between
the upper diaphragm and its flange and
shaped to conform to the bend, said upper
diaphragm being supported by its flange
and the spacing member whereby the latter

is adapted to cause the bend between the

upper diaphragm and its flange to conform
to the shape of the spacing member.

FREDERICK W. STALKER.
DURWOOD D. ROSENBURGH.

GO

ki)

70



