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Specification of Letters Patent. '
Application filed March 18, 1908, Serial No. 484,184,

To all whom it may concern:
Be it known that I, Harry M. STEVEXNS, a

citizen of the United States, residing at

Schenectady, county of Schenectady; State
of New York, have invented certain new and
useful Improvements in Diaphragm-Motors,
of which the following is a specification.
My invention relates to collapsible vessels
flexible wall or diaphragm and

to collapsible vessels suit-
able for use as fluid pressure motors, 1

which a difference in pressure on the oppo-

site sides of the diaphragm causes 1t to move

and in which the travel of the center of the
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diaphragm should be as great as possible.

~In fluid pressure motors the motion of the
diaphragm is usually transmitted to the
parts to be actuated by means of a rigid
member or rod which is secured to the dia-
phragm at the center and renders.the central
part of the diaphragm unyielding and in-
flexible, The greater the travel of the cen-

ter member the greater must be the width

25

- great travel has heretofore been impracti--

30

of the yielding and flexible portion of the
diaphragm between its edge and the center

“member, and the use of fluid under high

pressure for actuating diaphragras having a

cable, because the flexible and unsu ported
portion of the diaphragm, if made wide
enough to secure the desired travel, wouid

~ bulge out and break under a comparatively

- poses, and having
- phragm
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- . the diap
- protected
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‘were not present. The diap

inoderate pressure of the fluid in:the vessel.
. - The cbject of m

0 invention. is to provide
a collapsible vessel suitable for fluid pres-
sure motors, but useful for many other pur-
a flexible wall or "dia-

ment and which cannot be bulged out and

_ ou “invention, _
phraén} is made flexible and free to yield for
a sufficient distance from its edge to secure
the required travel of the central portion of

In. carrying out-m

ragm and the flexible portion is
| from destruction by means of dia-
hragm supports arranged to support the
flexible portion of the f
point in its travel in such a wa that hig
ressure cannot bulge out an
exible portion of the dia
nevertheless as.free to ben
of the diaphragm-as thou

ragm which 1s
with the travel
h the supports
ragm supports

travel.

‘nal section along the line

‘to and forming #
which is capable of extended move-

broken by the pressure of the fluid in the.
vessel. . ' -

diaphragm at ever_ﬁa—_ _ 1C
_ 5 by .means of 4 pivot
break the.

—

are preferably in the form of rigidly mount-
ed ‘lugs which project inward y from the
edge of the diaphragm
internal gear wheel, while the rigid member
on the center of the diaphragm has out-
wardly projecting lugs or teeth which fit
locsely between the rigidly mounted lugs,
all the lugs being shaped to permit the re-
quired travel of the diaphragm and at the

»

same time to support 1t at every point 1n 1ts

will best be. understood' 1n

My invention |
the accompanying draw-

connection with

ings, which 1llustrate one of the various

forms in which the invention may be em-
bodied and in which— s
Figure 1 isa view of a fluid pressure actu-
ating mechanism for operating an electric
switch, with the fluid pressure motor shown
in section; Fig. 2 a view of the device shown
in Fig. 1 with the parts in the position’ as-
sumed by SSUE
is admitfed to-the motor; If1g. 3 a longitudi-
33 of Fig. 1;
and Fig. 4 a view 1n elevation showing the
fluid pressure actuating mechanism applied

‘to an electric switch.

The general arrangement of the specific
form of

is best shown in Fig. 4, which shows an o1l

switch having two oil pots 1, containing
stationary contacts which cooperate with a

‘movable bridging contact 2, mounted. on a

vertically movable operating rod 3, which
moves freely in a guide 4, rigidly: attached

part of a frame 9, which
is rigidly mounted In any suitable way 1n
fixed relation to the oil pots 1 and supports

‘the various: parts of the actuating mechan-

ism. In Fig 4 the switch 1s shown in the
clcsed position and constantly tends to open
on account of the pressure exerted. by a
resilient member, such as spiral sprin 6,
which surrounds the operating rod ax |
compressed between the guide 4 and a collar

and mounted on the frame
_ 9, is latched in the
position shown in Fig. 4 and held against
the strain exerted by the spring 6 by any
suitable form of latching mechanism,

operating rod 3

Patented Jan. 11, 1910,

like the teeth of an
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them when fluild under pressure

80

device illustrated in the drawings
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100
7 on the operating rod when the switch 1s In -~ |

‘the closed position. An operating lever 8,
pivotally connected to the upper end of the

105

which
is’ preferably conirolled automatically, so -
that the switch will open upon the occur-

L)
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mounted on one end of a |
member 12 which carries at the other end a
shoulder 13 .arranged to engage the hook 11

rence of overload. In the specific form of |

latching mechanism shown in the drawings,

n lug 10 near the end of the operating lever
8 1s engaged by a hook 11, which holds the

operating lever in the position shown in
Figs. 2 and 4. The hook 11 is pivotally
' pivoted rocking

and force it out of locking relation to the
lug 10 as the rocking member 12 rotates
about its pivot into the position shown in
Fig..1. The latching mechanism holds the
operating lever 8 in switch closing position
as long as the rocking member 12 is held
in the position shown in Fig. 2, and in the
preferred construction the rocking member

12 1s held in locking position by means of a
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locking toggle 14 which has one end con-
nected to the rocking member 12 and the
other end to a pin on the frame 5. The
locking toggle is normally slightly overset
to hold the latching mechanism in latching

position as shown in Fig. 2 and is brcken by

means of a trip coil 15 connected in series
in the circuit and so arranged that upon
the occurrence of an overload the core of
the trip coil 15 will break the locking toggle
14 and permit the parts to assume the posi-
tion shown in Fig. 1. _

In the specific embodiment of my inven-
tion shown in the drawings, the collapsible

- vessel 1s made in the form .of a fiuid pres-
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sure motor to which fluid under pressure is
supplied through a pipe 16 controlled by
any suitable controlling valve 17. The spe-
cific form of collapsible vessel consists of &
cup-shaped rigid wall or member 18 with a
flaring portion 19 and a flexible diaphragm

.20, of rubber or any other suitable yielding

material firmly secured to the edge of the
cup-shaped member 18 to form a closed ves-
sel into which fluid under pressure may be
admitted by means of the_pipe 16. A rigid
center member, 21 rests on the central por-
tion-of the flexible diaphragm 20 and-the

movement of the diaphragm is transmitted

to the operating lever 8 by means of an ac-
tuating rod 22 secured to the center member

21 to engage a roller 23 which is mounted

on the operating lever 8. .h

In order to make the travel of the center

member 21 great enough to give the required
movement to the bridging contact of the
switch, the diaphragm must be left unsup-

ported and free to yield for a considerable

distance between the upper edge of the

Mlaring portion 19 and the edge of the rigid

center member 21. The greater the travel
of the center, the greater must be the dis-
tance between the upper edge of the flaring

ortion 19 and the edge of the center mem-
er 21, and 1f the center member is given
the required travel so much of the dia-
phragm is left unsupported that a pressure

the teeth of an internal gear wheel.

945,002

of forty or fifty pounds cahnot be used
without causing the -diaphragm to bulge
out between the edge of the rigid center
member 21 and the edge of the flaring por-
tion 19 of the wall 18 to such an extent that
1t will be broken. In accordance with my
invention, the bulging and breaking of the
diaphragm under the pressure of the fluid
in the collapsible vessel is prevented by
means of diaphragm supporting members

or projectlons arranged In such a manner

that in no position- of the diaphragm’is
enough of the diaphragm left unsupported
to permit bulging and breaking under pres-
sure of the fluid in the collapsible vessel.
The diaphragm supporting members are
preferably made in the form of rigid .ex-

tensions or lugs 24 mounted on the cenfer

member 21 to project outwardly like the
teeth of a pinion and to extend between in-
wardly projecting lugs or extensions 25,
which are formed on the inner surface of
a flange or ring 26 and extend inward like
The
mmwardly nrojecting lugs fit between the
outwardly projecting lugs as best shown in
I1g. 3, and both sets of lugs are so shaped
where they engage the diaphragm that the
diaphragm is supported in all of its posi-
tions. ' | .

It will be seen in Fig. 8 that on both the
riange 26 and on the center member 21 the
Iugs or projections are so close together that
the pressure in the vessel is unable to bulge
and break the diaphragm by forcing it up
between the Iugs. In the specific arrange-
ment shown in the drawing, the rigid cenfer

member 21 is shaped to fit into the cup-

shaped rigid member 18 when the vessel is
collapsed and the switch is open, with the

parts in the position shown in Fig. 1, where

the outwardly extending lugs or projections
24 rest against and form the sole support for
the flexible and yielding portion of the dia-

phragm. When fluid is admitted beneath

the diaphragm, the center member begins to
rise and the flexible portion of the dia-
phragm begins to engage the lower edge of
the projections 25 and 1s supported by them
to an extent dependent upon the extent of
movement of the diaphragm away from the
wall 18. By the time the rigid center mem-
ber 21 has completed about one-half of its
travel, the diaphragm is practically flat and

the fiexible portion is supported partly by

the projections 24 and partly by the projec-
tions 25, while as the center member 21 com-
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50

8H

¢0

e
o

1010

[R5

114

120

pletes its travel and reaches the position

shown 1n Fig. 2, the flaxible portion of the

dlaphragm 1s supported entirely by the rigid

or stationary projections 25. Since the in-
wardly extending lugs 25 are formed inte-
gral with the flange 26, and the rigid wall
18 1s bolted firmly to the frame 5, the lugs
or projections 25 are immovable relatively to

125




the rigid wall 18 and do not yield under the.! of sald diaphfagm and having
‘wardly extending lugs which project across

strain exerted by the flexible portion of the
diaphragm. o .

My .invention may be embodied in many
other forms than that shown and described

and I do not intend to limit the appended
claims to the specific arrangement disclosed,

but intend to cover all changes and modifica-

~ tions within the spirit and scope of my 1n-

10

15

vention. , |

- What I claim as new and desire to secure

by Letters Patent of the United States, 1s,—
1. A collapsible vessel comprising rigid

walls and a flexible diaphragm secured to

said walls, said walls bhaving diaphragm

- supporting projections rigidly mourited

thereon in a position to engage and support

“said diaphragm to an extent dependent on
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the extent of movement of the diaphragm
relative to said walls. -

9, The combination with a collapsible ves-
sel comprising a circular wall and a circular
diaphragm secured to said wall to form a
closed vessel, of diaphragm -supporting
means carried by said wall and arranged to
engage sald diaphragm to support an an-

nular portion of which the outer edge con-

cides with the outer edge of said diaphragm
and of which the width increases as the dia-
phragm moves away from normal position.
3. A collapsible vessel comprising a cup-
shaped rigkl member and a flexible dia-
phragm secured to the edge of said member
to form a closed vessel, said member having
diaphragm . supporting means . mounted
thereon.and arranged to successively engage

and support said diaphragm at points which

progressively increase in distance from the

edee of the diaphragm as the diaphragm is

moved away frem sald member.

4. A collapsible vessel comprising a wall
having inwardly projecting lugs, a flexible
diaphragm secured to said wall in a position

. to engage said lugs, and a member 1n' en-

45

odcement with said diaphragm and h
outwardly projecting lugs which lie between
the lugs on said. wall. e

5. A .collapsible vessel comprising a flexi-

ble diaphragm, a wall secured to the edge |

\

945,002

and having |

a set of in-

a portion of sald diaphragm toward the
center thereof, and a member‘in engagement
with said diaphragm -and having a set of

lugs which extend away from the center of

‘said diaphragm and lie side by side with
the lugs on said wall, said sets of lugs being

shaped to codperate and support said dia-
phragm in all positions thereof. -

6. A collapsible vessel comprising a cup-
shaped member having side walls, a flexible

50
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diaphragm secured to the edge of said walls

to form a closed vessel, said walls having
inwardly extending lugs which project over
said diaphragm on one side thereof, and a

_movable member in engagément with the
- same side of said diaphragm and shaped to

fit into said cup-shaped member, said moyv-
able member being provided with outwardly
projecting lugs which extend between the

lugs on said cup-shaped member.

—

position to engage said lugs, and a member

in engagement with said diaf)hragl_n ‘and
Y proj ectlnf; '
3

provided with a set of outward
lugs which lie between the lugs on said wal

the diaphragm engaging surfaces of one of
said sets of lugs being curved.away from a

movement of the diaphragm.

- »

' 8. A collapsible vessel comprising a flexi-

ble diaphragm, a.diaphragm supporting
wall having stationary lugs which project

toward the middle of said diaphragm, and a

movable member resting on said diaphragm

7. A collapsible vessel comprising a wall
having a set of inwardly projecting lugs, a
flexible diaphragm secured-to said wall 1n a
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-plane perpendicular to. the ,_"directioni- of

89

and having lugs which extend between said

stationary lugs in a radial direction, where-
by said diaphragm is supporied at every
point of its movement.

L]

" In witness whereof, I have hereunto set”

my ha;n'd'th_is 17th day of March, 1909.
. HARRY M. STEVENS.
* Witnesses: S | | |

- F.J. Dorg,

- Heren Orroro.

90.




	Drawings
	Front Page
	Specification
	Claims

