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1 ... . . . . 
This invention relates to a shape-forming de 

vice, and has for one of its objects the production 
of a simple and efficient means for anchoring the 
flexible diaphragm thereof in place and against 
accidental displacement from its support. 
A further object of this invention is the pro 

duction of a simple and efficient diaphragm 
anchoring means for securely fastening or an 
choring a flexible diaphragm within a shape 
forming device. 
Other objects and advantages of the present 

invention will appear throughout the following 
specification and claims. 

In the drawings: 
Figure 1 is a side elevational view of the shape 

forming device, certain parts being shown in 
section to illustrate the diaphragm-anchoring 
means; 

Figure 2 is a side elevational view partly in 
section, of the diaphragm before it is placed in 
the shape-forming device; 

Figure 3 is a side elevational view of the dia 
phragm-retaining ring; . . 

Figure 4 is a top plan view of the diaphragm 
retaining ring, partly in section and illustrating 
one of the pressure ports; 
Figure 5 is a top plan view of the lower retain 

ing ring of the shape-forming device; 
Figure 6 is a bottom plan view of the dome, 

reduced in size; 
Figure. 7 is a bottom plan view of the dia 

phragm-retaining ring reduced in size; 
Figure 8 is a fragmentary transverse sectional 

view of the diaphragm-retaining ring; 
Figure 9 is a fragmentary sectional view illus 

traiting a modified form of the diaphragm-an 
choring means; 
'Figure 10 is a fragmentary sectional view of 

the sealing gasket shown in Figure 9; 
Figure 11 is a bottom plan View of a dome of a 

different shape from that shown in Figure 5. 
By referring to the drawings, 0 designates the 

dome which is provided With a pressure compart 
ment . The dome O is provided with a recess 
2 into which fits a removable diaphragm-retain 

ing ring 3. The upper wall of the recess 2 is 
provided with an annular channel 4 for receiv 
ing the annular tongue 5 which is carried by 
the upper face of the ring 3. This ring f3 is 
provided with radiating pressure ports f6 extend 
ing from the inner through the outer face or 
periphery of the ring f3-See Figures 1, 3 and 4. 
The ring 3 is provided with a plurality of annu 
lar beads f upon the upper face thereof exte 
riorly of the tongue. The ring 3 is provided 
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with an enlarged annular channel 8 in its lower 
face and also a plurality of inwardly spaced con 
centric beads 9 upon the under face thereof. 
The inner lower edge 20 is preferably rounded to 
prevent the cutting of the flexible diaphragm 2 
as the diaphragm flexes. As shown in Figure 1, 
the diaphragm 2 closes the lower end of the 
pressure compartment. 
A lower retaining ring 22 is clamped upon the 

bottom of the dome 0 by means of bolts 23, and 
a spacer 24 is preferably interposed between the 

S. 

abutting faces of the dome O and the ring 22. 
The ring 22 is provided with an annular channel 
25 upon its upper face in opposed relation to the 
channel 8 of the ring 3, as shown in Figure 1. 
The ring 22 is also provided with a series of con 
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centric inwardly spaced beads 26 inwardly of the 
channel 25 and in opposed relation to the beads 
9 of the ring 3. The ring 22 is provided with 
a central opening 27 for receiving the die mem 
ber D. 
A specially formed flexible diaphragm or flex 

ible shape-forming member 2, preferably of 
rubber or other suitable material, is anchored in 
position by the rings 3 and 22. This diaphragm 
2 is provided with a depending annular bead 28 
which fits into the channel 25 of the ring 22 and 
is also provided with an upstanding bead 29 
which fits in the channel 8 of the ring 3, as 
shown in Figure 1. The beads 7 and 26 grip the 
flexible and compressible diaphragm 2 therebe 
tween to provide a tooth-like or interfitting ser 
rated gripping action upon the diaphragm 2. 
The diaphragm 2 f is provided with an upstand 
ing peripheral flange 30 which terminates in an 

... inturned annular flange 3 having an inclined 
lower wall 32 which wall 32 fits snugly upon the 
inclined face 3a of the ring f3. The inwardly 
protruding end of the flange 3 fits Snugly be 
tween the beads 7 of the ring 3 and the an 
choring beads 7a of the dome 10 which are 
arranged in opposed relation to the beads ?T to 
provide a tooth-like grip upon the flange 3 
located therebetween. The flange 3 is arranged 
in spaced relation to the body of the diaphragn 
thereby defining a diaphragm which is substan 
tially U-shaped in cross-section along its periph 
ery, the flange 3 providing an inwardly extend 
ing overhanging ledge. 

Pressure from the compartment ft will pass 
through the ports 6 during operation, and by 
contacting the inner face of the flange 30 this 
pressure will force the flange 30 tightly against 
the vertical wall 33 of the dome 10 to provide a 
further efficient seal. As shown in Figure 1; a 
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die-carrying member D of the conventional type, 
is properly supported adjacent the movable done 
0, for the purpose of shaping articles of metal 

and the like in conjunction with the diaphragm 
2. 

It should be noted that the spacer 24 is of a 
developed or pre-computed thickness to control 
pressure on the diaphragm 2 as the ring 22 is 
clamped against the dome O and the diaphragm 
2. 

Figures 9 and 10 illustrate a modified form of 
0. 

the diaphragm-anchoring means wherein 34 
designates the dome having a pressure compart 
ment 35. The dome 34 is provided with a suit 
ably formed recess 36 in its under face arranged 
laterally of the compartment 35. The dome 34 
is also provided with a bead-receiving channel 37 
which is located in opposed relation to the bead 
38 carried by the upper face of the lower dia 
phragm-retaining ring 39. The ring 39 is 
clamped in position by bolts 40 similar to the 
bolts 33 and a spacer 4 similar to the Spacer 
24 is interposed between the dome 34 and ring 
39 at the periphery thereof. The flexible dia 
phragm 42, preferably of rubber, closes the open 
end of the compartment 35 and the periphery of 
the diaphragm 42 is clamped between the dome 
34 and the ring 39. The bead 38 forces the adja- - 
cent portion of the diaphragm 42 into the chan 
nel 37 in the manner shown in Figure 9 to pro 
vide a tongue-and-groove lock to anchor the dia 
phragm in place. A sealing gasket 43, preferably 
of rubber, having tapering inwardly-extending 
flanges 44 and substantially parallel lipS 44 fits 
within the channel 36 and snugly engages the 
upper face of the diaphragm 42. A Spacer ring 
45 fits in the recess 36 and between the lipS 44 
and the sealing gasket, 43. The spacer ring 45 is 
provided with ports 46 which provide communi 
cation between the pressure compartment 35 and 
the channel 36, in a manner whereby the pres 
sure from the compartment 35 will force the 
gasket tightly against the walls of the channel 36 
and in sealing contact with the diaphragm 42. 
The spacer ring 5 is provided with an annular 
tongue. 5a similar to the tongue 5 shown in Fig 
ure 1, and this tongue 5 fits in the annular 
groove 48 formed in the top wall of the recess 
36, similar to the channel 4 in the recess 2 
shown in Figure 1. The Spacer f is of a de 
veloped or pre-computed thickness to control 
pressure on the diaphragm 42 as the ring 39 is 
clamped against the dome 3 and the diaphragm 
42. 

It should be noted that the rigid spaced ring or 
member 3 will exert constant pressure upon the 
fiange 3 when clamped in position, and that 
variable pressure will pass through the ports 6 
against the upstanding flange 30 to Seal the dia 
phragm against pressure escaping from the pres 
sure compartment. This also is true with respect 
to the structure shown in Figure 9. 
The spacer ring 45 is also of a pre-computed 

thickness so as to compress the lips 44 a definite 
amount to efficiently seal these lips A against 
the top wall of the recess 36 and the top face of 
the diaphragm, 42. These lips 44 when so con 
pressed will prevent any leakage of liquid at the 
time of each cycle of operation. When no pres 
Sure is present, the seal becomes relaxed. This 
spacer ring 45 retains just the amount of pres 
sure to hold the lips A4 in a proper position, one 
against the dome, and the other against the 
diaphragm and to thereby prevent leakage of oil. 
In Figure 11, I have shown a dome. 47 which is 

15 

20 

25 

30 

40 

, 

5 5 

6) 

65 

O 

75 

4. 
similarly constructed to the dome 10. The dome 
47 and its associated parts are similarly designed 
as to shape to properly interfit. It is not desired 
to limit the invention as to shape or design, since 
various shapes may be employed without depart 
ing from the spirit of the invention, to produce 
the desired shaped articles which are formed 
thereby. . . 

Having described the invention, what is claimed 
as new is: 

1. A diaphragm-anchoring means of the class 
described comprising opposed diaphragm-engag 
ing members, means securing the members to 
gether, one member having a pressure Compart 
ment, a diaphragm-retaining ring carried by one 
member, a flexible diaphragm closing said con 
partment and having an in Wardly extending 
flange arranged in spaced relation relative to the 

: body of the diaphragm thereby defining a Spaced 
inwardly extending overhanging ledge, said ring 
fitting upon the diaphragm and under the flange 
and overhanging ledge, and said diaphragin-en 
gaging members and said diaphragm-retaining 
ring. having opposed interfitting serrated dia 
-phragm-gripping means to engage the diaphragm 
and fange to hold the diaphragm in an anchored 
position. 
... i2. A diaphragm anchoring means of the class 
described comprising opposed diaphragm-engag 
ing members, means securing the members to 
gether, one member having a preSSure, compart 
ment, a diaphragm-retaining ring carried by One 
member, a flexible diaphragm closing said com 
partment and having an in Wardly extending 
fiange arranged in spaced relation relative to the 
body of the diaphragm thereby defining a Spaced 
inwardly extending overhanging ledge, said ring 
fitting upon the diaphragm and under the flange 
and GVerhanging ledge, Said diaphragm-engag 
ing members and Said diaphragm-retaining ring 
having opposed interfitting Serrated diaphragm 
gripping means to engage the diaphragm and 
flange to hold the diaphragm in an anchored 
position, opposed beads formed upon the upper 
and lower faces of Said diaphragm, and said ring 
and one of the members having opposed channels 
for receiving said beads to provide a tongue and 
groove gripping action. 

3. A diaphragin ancitoring means of the class 
described comprising opposed diaphragm-engag 
ing members, means Securing the members to 
gether, one member having a pressure compart 
ment, a diaphragm-retaining ring carried by one 
member, a flexible diaphragm closing Said com 
partment and having an in Wardly extending 
flange arranged in Spaced relation Irelative to the 
body of the diaphragin thereby defining a spaced 
inWardly extending Overhanging ledge, said ring 
fitting upon the diaphragm and under the flange 
and Overhanging ledge, Said diaphragm-engag 
ing members and said diaphragn-retaining ring 
having opposed interfitting serrated diaphragm 
gripping means to engage the diaphragm and 
flange to hold the diaphragm in an anchored 
position, opposed beads formed upon the upper 
and lower faces of Said diaphragm, said ring and 
one of the members having opposed channels for 
receiving Said, beads to provide a tongue and 
groove gripping action, the first mentioned mem 
ber having a channel, and Said ring having an 
upstanding flange fitting in said chanel. 

4. A diaphragmanchoring means comprising a 
plurality of Opposed gripping members, one of the 
members having a preSSure compartment, a flex 
ible diaphragm closing said pressure compart 



2,550,672 
5 

ment, a flexible sealing element for said dia 
phragm, a rigid spacer engaging said Sealing. 
element and exerting constant pressure against 
one portion of the sealing element to bind the 
sealing element against one of the gripping men 
bers, means for directing variable pressure from 
the pressure compartment against another port 
tion of said sealing element to seal the flexible 
sealing element and the diaphragm against the 
escape of pressure from the pressure compart. 
ment, means for securing the gripping members 
together, and a second spacer of developed thick 
ness interposed between the gripping members to 
maintain constant clamping pressure on the dia 
phragm. 

JOSEPH. A. CHYBA. 
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