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The object of my invention is to provide a

~diaphragm assembly of 'simple, durable an'd

comparatively inexpensive construction.

More particularly my invention relates to
a diaphragm assembly for use in connection
with switch structures, the diaphragm struc-
ture being assembled from a number of parts
formed from stampings, the entire assembly
being arranged in a unit so that when the unit
is mounted upon the casing or other support
to which it is related, all of the parts are held
in position by the mere mounting of the en-
tire unit in its operative position to the end
that the parts may be quickly assembled and
easily disassembled. ° :

Still a further object is to provide a dia-
phragm chamber comprising a funnel shaped

plate having an outturned marginal flange

with a ring shaped retaining member ar-
ranged to be mounted within the portion of
the plate forming the flange for holding the
diaphragm element therebetween and for re-
taining the diaphragm element in proper
locked position, the retaining means or ring
being provided with spaced outturned prongs
arranged to engage and pierce the material
of the diaphragm element so that the mate-
rial adjacent the periphery of the diaphragm
element is not only wedged in position but
also pierced by the prongs of the diaphragm
ring for holding it against any possible dis-
association from the remaining parts.

With these and other objects in view my
invention consists in the construction, ar-
rangement and combination of the various
parts of my device, whereby the objects con-
templated are attained, as _heremaft_er more
fully set forth, pointed out in my claims, and
illustrated in the accompanying drawings, in
which :— ) ' .

Figure 1 is an end view of the diaphragm
housing mounted upon a switch casing.

Figure 2 is a plan view of the switch cas-
ing and the diaphragm assembly mounted
thereon. . : .

Figure 3 is a central horizontal sectional
view taken on the line 8—3 of Figure 1, show-
ing the entire diaphragm assembly in section.

Figure 4 is a perspective view of three parts
of the diaphragm assembly which when con-
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gected together form the diaphragm cham-
er. -

Figure 5 is a detail sectional view taken on
the line 5—5 of Figure 4, illustrating one of
the piercing prongs on the diaphragm ring.

Figure 6 is a sectional view taken on the
line 6—6 of Figure 4.

Figure 7 is a detail sectional view taken on
the line 7—7 of Figure 1, illustrating the fas-
tening means for retaining the entire dia-
phragm assembly in association with the cas-
ing upon which it is mounted. :

In the accompanying drawings, I have
shown my diaphragm assembly especially
adapted for use in connection with a switch
structure for making and breaking an elec-
tric circuit. The switch structure is here
briefly described for purposes of disclosing
the association thereof with the diaphragm
assembly structure.

A casing 10 is provided having a lever 12
mounted therein upon a pivot pin 14. The

pivot pin 14 is carried by a metal plate 16

formed of stampings. The plate 16 is
mounted on the inside of the casing 10. The
lever 12 is of the bell crank type and is pro-
vided with a foot 18 which i$ pivotally con-
nected to a block 20 by means of the pivot
pin 22. The bell crank 12 is formed of
stampings and is substantially channel shaped
in construction so that the foot 20 is actually
formed of two spaced parts as clearly shown
in Figure 3 of the drawings. ,

The parts of the foot 18 straddle the block
20. An adjustable spring 24 is connected to
the casing 10 at one end and to the free end

- of the bell crank lever 12 for normally throw-

ing or tending to move the foot 18 of the
bell crank 12 in the direction indicated by the

©arrow 26. A fixed contact 98 and a movable

contact 30 are arranged in the casing 10 and
are adapted to be brought into and out of en-
gagement by an operating or actuating mech-
anism A shown in Figure 2 of the drawings.
The making and breaking of an electric
circuit by means of the contacts 28 and 30,
are shoin as incidental to the diaphragm as-
sembly. The diaphragm assembly includes
a chamber B formed of a funnel shaped dia-
phragm plate 82 which has a circumferential
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groove 34 and an"outwardly extending cir-
cumferential flange 86 which is adapted to be

rolled up and inturned as at 38 for providing
‘an intiurned edge, the purpose of which will

 be hereinafter more fully set forth.
The plate 32 is clearlg illustrated in Figure.
nipple 40 which is,

6 of the drawings.
provided with a central screw threaded open-
ing 42 is connected to the funnel shaped dia-
phragm plate 82 by means of a washer 44.
Between the washer 44 and a'portion of the
diaphragm plate 32, I provide a packing 46.
The nipple 40 carries a neck 48 which is ar-
ranged to be spun over the washer 44 as at
50 for retaining the nipple and washer 44 in

* association with the diaphragm plate 32 and

for providing an air tight connection there-

_ between, as clearly disclosed in Figure 3 of
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the drawings. ]
A diaphragm element 52 of rubber-fabric
‘composition is arranged to be received with-
in the diaphragm plate 32 and is of a slight-

ly larger diameter than the diaphragm plate

89 so that when the element 52 is placed with-
in the flange 36 of the plate 32, a portion of
the material will rest against the iriner sur-
face of the flange 36. ‘

A diaphragm retaining ring C is arranged
to fit within the flange 36 of the diaphragm

‘plate 32. The ring C includes an annular.
rim 54 having an outwardly directed periph--
eral flange 56. The flange 56 has its extreme

. outer edge slightly inclined as at 58 and is
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" 86 of the plate 32 is spun over or bent over so
“that the free edge thereof comes in contact

50

formed with a number of sharpened projec-

tions 60. The retaining ring C1s formed of a
metal  stamping and is arranged to rest
against one side of the diaphragm element
52. S ‘

The inclined portion 58 of the retaining
ring C is arranged to substantially. register
with the circumferential groove 34 formed in

“the plate 32, the diapbragm element 52 con-

forming to the contour of the groove 34 of the
plate 82 and the inclined portion 58 of the
ring C. When the parts are placed one with-
in another as just described, then the flange

with the underside of the ring C adjacent the
inclined portion 58 thereof. The bending
over of the edge of the flange 38 causes the

inwardly directed portioh 38 thereof to lock

against the inclined portion 58 of the rin‘%)C
for wedging the diaphragm element 52 be-

5" tween the inclined portion 58 and the groove

84,

The groove 34 provides for a receiving

pocket in the diaphragm plate 15 to receive

. the diaphragm element 52 and at the same

80

time by forming the parts from a stamping,
provides a rib near the periphery of the plate
82 which materially strengthens and rein-
forces it. 'The plate 32 being funnel shaped
and formed from a stamping enables the plate
to be made of comparatively light material
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“and yet of great strength when completely

formed up. -
The diaphragm element 52 is thus wedge

between parts of the ring C and the plate 32°

and at the same time, the outer edge of the
diaphragm element 52 will be pierced by the

projections 60. These projections 60 are pro- .
.jected outwardly or towards the inner sur-

face of the flange 36 so that when the parts
are once assembled, the diaphragm element
is held, first, by the inclined portion 58 of
the ring C and second, by the projections 60
of the ring C.

.

It may be said that the 'diaphragm ele-.

ment is retained by the ring C and engaged
thereby in two different planes one substan-
tially at right angles to the other. It will

thus be noted that the parts 82; 52 and C form -

a complete diaphragm chamber.. An enlarged
diaphragm button 62 is connected to a con-
trolling pin 64 arranged to loosely fit into
an opening formed in the member 20. The

member 20 is connected to the bell crank lever-

12 so that any movement of the bell crank
lever 12 will impart movement to the dia-
phragm button 62 and it in turn. bears against
the outer side of the diaphragm element 52.

The rim 54 of the ring C is of sufficient di-

inserted therein and at.the same time, the dia-
phragm button is guidingly held within the
ring C. The entire diaphragm chamber as-
sembly is mounted within a casing formed of
two parts, an outer shell 66 and a closure
plate 68. The closure plate 68 is formed with
an outturned flange 70 against which a por-
tion of the outer shell 66 rests. The shell 66
is of substantially the same outline as the
plate 32 and rests thereagainst.

~ An abutment or spacer.72 is mounted with- '
in the housing formed by the parts 60 and 68

and has a flange 74 'vesting against the bent
over edge of the flange 36 of the diaphragm
chamber assembly. The spacer or abutment
72 is provided with a central opening as is the
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‘ameter to allow the diaphragm button to be
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plate 68 and ornie wall of the casing 102°so -

that the block 20 may project therethrough
‘and be free to operate relative to and with

the diaphragm button 62 without any inter-
ference therefrom. ’
- The shell 66 is provided with a pair of
slight extensions 76 which receive fastening

116

screws 78. The fastening screws T8 project -

through the plate 68, through the wall of the

casing 10 and connect to the plate 16 within

the casing 10. There are two fastening screws
or bolts 78 provided and when they are in
operative position they retain the entire dia-
phragm assembly in mounted position upon
the casing 10 and. at the same time, they re-
tain the plate 16 in operative position relative
to the casing 10., , B
The plate 16 carries the entire bell crank
lever 12 and the materials mounted thereon.
It will be noted therefore, that the mount-
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ing of the dia.phragm assembly upon the cas-
ing 10, serves to also retain the plate 16 and

‘the bell crank structure in proper position.

- The diaphragm chamber B is placed within

i
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the shell 66 and due to the fact that the parts
conform in general outline to the shell 66, it
results in the diaphragm chamber remaining
in proper operating position.

The spacer 72 holds the diaphragm cham-
ber against the shell 66. The parts when all
assembled may be quickly disassembled by
removing the two screws 78. 'When this has
been done, the shell 66 may be removed.from
the plate 68 and thereafter the diaphragm
button 62 and spacer 72 removed from asso-
ciation with the diaphragm chamber siruc-
ture. The pin 64 on the button 62 is in loose
connection with the member 20 so that the
diaphragm button may be disconnected from
the bell crank lever structure and the block

20 carried thereby.

L)
ot

30

In the actual use to which my diaphragm
assembly has been subjected, I find that a
great amount of pressure may be carried with-

‘in the diaphragm chamber and that the dia-

phragm element will stand up under a tre-
mendous pressure and not be pulled from its
points of anchorage between the plate 32 and
the retaining ring C because of the ring C
and its continuous contact with the element
52 and ‘at the same time its points of piercing
contact with the element 52.

Some changes may be made in the construc-
tion and arrangement of the parts of my de-
vice without departing from the real spirit
and purpose of my invention, and it is my
intention to cover by my claims, any modified
forms of structure or use of mechanical
eq.ivalents, which may be Teasonably in-
cluded within their scope:

I claim as my invention : '

1. A diaphragm assembly structure com-

~ prising a funnel shaped plate having an out-

L
-1

[4]
Ll

turned peripheral flange and a circumferen-

5 tial grooye adjacent the flange, a retaining

ring having a rib adapted to register with
said groove, a diaphragm élement interposed
between a portion of said plate and said ring
and received with said flange, said rib on the

.ring wedging the diaphragm element into

said groove and means on said ring for engag-
ing and piercing said- element near its pe-
riphery and forcing it against the inner sur-
face of said flange as and for the purposes

5 stated.

2, A diaphragm ‘assembly structure com-
prising a funnel shaped plate having an dbut-
turned peripheral flange and a circumferen-

tial grove adjacent the flange, a retaining -

ring having a rib adapted to register with said
groove, a diaphragm element interposed be-
t.7een a portion of said plate and said ring
and received with said flange, said rib on the
ring wedging. t!> diaphragm element into
said groove and piercing means on said ring

3

at spaced points for engaging said element
near its periphery and forcing it against the
inner surface of said flange as and for the pur-
poses stated. :

3. A diaphragm assembly structure com-
prising a funnel shaped plate having an out-
turned peripheral flange and a circumfer-

~ ential groove adjacent the flange, a retaining

ring having a rib adapted to register with
saild groove, a-diaphragm element interposed

70

between a portion of said plate and said ring -

and receiving with said flange, said rib on the -
ring wedging the diaphragm element into
said groove and a two part housing for said
assembly, said housing having a groove for
coaction with said groove for aligning said.
diaphragm assembly structure relative to
said housing. '

4. A diaphragm assembly structure com-
prising a.funnel shaped plate having an out-
turned peripheral flange and a circumferen-
tial groove adjacent the flange, a retaining
ring having a rib adapted to register with said
groove, a diaphragm element interposed be-
tween a portion of said plate and said ring
and received with said flange, said rib on the
ring wedging the diaphragm element into
said groove, a two part housing for said as-
sembly and a spacer element within said

housing for retaining the assembly against

one side of the housing. »

5. A diaphragm assembly comprising a
plate member and a retaining ring member,
one of said members having a circumferential .
rib and the other a circumferential groove,
one of, said members having a peripheral
flange, a diaphragm element interposed be-
tween said members and received within said
flange with said rib wedging said element into
said groove and means on one of said mem-
bers extending outward from the center for
piercing said element near its periphery and
forcing it against the inner surface of said
flange. '

6. A diaphragm assembly comprising a
plate member and a retaining ring member,
one of said members having a peripheral
flange, a diaphragm element interposed he-
tween said members and received within said
flange and piercing means on the other of said
members extending outward for engaging
said element near its periphery and forcing it
against the inner surface of said flange.

7. A diaphragm assembly comprising a.
plate member and a retaining ring member,
one of said members having a peripheral
flange, a diaphragm element interposed Le-
tween said members, and received within said
flange and spaced prong means on the other
of said members for engaging said element
near its periphery and forcing it against the
inner surface of said flange.

8. A diaphragm assembly comprising a
plate member and a retaining ring member,
one of said members having a circumferential
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rib and the other a circumferential groove,
one of said members having a peripheral
flange, a diaphragm element interposed be-
tween said members and received within said
flange with said rib wedging said element
into said groove and circumferentially
spaced, radially extending prong means on
said ring for.engaging said element near jts
periphery and forcing it against the inner
surface of said flange, said prong means af-
fecting the element substantially at right an-
gles to the engagement of the element between
said rib and said groove whereby any tend-
ency for the element to pull from between
said plate and ring will be resisted by two

_ forces substantially at right angles to each

other.
Des Moines, Iowa, May 16, 1928.
GEORGE A. KNAAK.
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