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UNITED STATES PATENT OFFICE.

ALFRED B. ANTISELL, OF NEW YORK, N. Y.

VALVE.
Application filed August 31, 1926.  Serial No. 132,662,

My present invention relates to valyes, for the diaphragm in all of its positions and, 55
particularly to valves having a hermetic seal in turn, supported by the supporting and
about the valve stem in the form of a flex- guiding arms. _ -

~ ible diaphragm secured to the valve cham-  With these and other objects in view, the
5 ber walls and to the valve stem, and flexing invention comprises the valve described and
as the valve and valve stem move to and set forth in the following specification and 60
from the valve port. In valves of this type, claims. . -
the flexing portion of the diaphragm is sub. The various features of the invention are
jected on one side to the full pressure of the illustrated in-the accompanying drawing, in
10 fitid confined in the valve chamber, and on which: , '
the opposite side is subjected - merely to ‘Fig. 1is a section taken longitudinally of
atmospheric pressure. As the diaphragm the axes of the valve and valve stem of a
st be made of thin, flexible material, this valve embodying my invention.
pressure 1mposes a relatively severe strain  Fig. 2 is a section of the valve taken on
15 on the material of which the diaphragm Is line 2—2 of Fig. 1, the parts being broken
constructed. ~ away. to more clearly show the structure of 70

An object of my present invention is to portions of the valve. ,
provide a rigid supporting means for the  Fig. 8 is a plan view of a diaphragm sup-
diaphragm on the outer side thereof without porting spiral forming a part of the invgn-

2 interfering with or limiting the free move- tLOL. : '
ment of the diaphragm. ' * Fig. 4 is a plan view of a modified form 75

Tn the attainment of this end, a number of diaphragin supporting means.
of spaced supporting arms are provided to In my present invention a valve chamber
extend from the fixed peripheral portion of is provided with an opening spaced from

¢5 the diaphragm towards the center, and hav- the valve seat, and this opening 1s closed by
ing inclined surfaces against which the outer a flexible diaphragm having a valve secured 80
face ‘of the diaphragm rests and is sup- to it on its inner side, and movable to and
ported, when fiexed to its outermost posi- from the valve seal as the diaphragm is
tion. When the diaphragm is pushed in- flexed inwardly or outwardly. In all of its

2 wardly by the valve stem, its outer face is flexed positions the outer gurface of the
supported by spaced arms carried on the diaphragm is supported by reinforcing or 85
valve stem and extending between the sta- supporting means of a circular, concentric -
tionary arms, the supporting curface of these structure,such as a series of concentric rings
valve stem arms being inclined to the same .or a spiral that permits bending on radial

353 angle as the diaphragm when it is flexed in- lines, but which is rigid transversely of the
wardly. The diaphragm in its intermediate radii of the flexing areas. The concentric, #0
positions is supported ‘partly -by one and circular diaphragm supports are supported
partly by the other set of arms.  In all posi- in all theiwr positions by stationary arms ex-
tions of the diaphragm the portiens span- tending towards the axis of movement. of the

49 ping the spaces between the arms remain un- diaphragm, or by arms secured to the outer
supported. side of the diaphragm and extending be- 05

‘A further object of my invention is there- tween the stationary arms. The interspersed
fore to provide a reinforcement or support stationary and moving arms are inclined
for the diaphragm in the areas between the from their respective outer and inner sup-

13 gupporting arms. ' ports so that when the diaphragm is flexed

‘Another object of the invention is to pro- outwardly, the support of the reinforcing 100
vide a valve construction for valves of the elements is taken up by the stationary arms,
above type in which the flexing area of the. and when flexed inwardly, it is assumed by
diaphragm may be independent of -and of the movable diaphragm arms. This rein-

50 gmaller periphery than the area of the valve forcing structure may, of course, be used
plate or valve seat. where the diaphragm is flexed by an out- 105

Other objects and features of the inven- wardly applied force, as in closing a valve,
tion are to provide a valve of the type de- or in cases where pressure 1s used to trans-
seribed having circulaz, concentric supports mit movement through the diaphragm. As
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the vilve is secured to the diaphragm it may
be made larger or smaller than the flexing
area of the diaphragm and, accordingly, the
area of the diaphragm subjected to pressure
may be made independent of the area of the
valve port. _

Referring more particularly to the accom-
panying drawing, a diaphragm 10 is mount-
ed to span and close .an opening 11 in a
valve chamber 12 directly opposite and
slightly spaced from a valve seat 13. The
outer edge portion 14 of the diaphragm 10
is secured between a flange 15 on the casing
12, and a flange 16 extending outwardly
from a bonnet 17, tightly clamped to the
flange 15 by means of a pair of U-shaped
bolts 18. The diaphragm is further sup-

ported on its outer side-over an area radially

inwardly of the edge of the opening 11, by
means of an annular plate 19 mounted in a
recess in the flange 16 and  projecting past
the edge of the opening 11. The portion of
the diaphragm 10, within the inner periph-
ery of this plate 19 is therefore free to be
flesed inwardly against the pressure acting
on the inner face of the diaphragm. In the
embodiment shown, the diaphragm is flexed
inwardly and outwardly by means of a valve
stem 20 threaded into a rotatable sleeve 21,
retained in its vertical position in an open-
ing in the upper part of the bonnet 17. The
sleeve 21 is rotatably secured to the bonnet
17 by means of a flange 21° resting against

‘the Inner face of the top wall of the bonnet

17, and by a ring 22 secured to the sleeve 21
and resting against the upper edge of the
wall of the bonnet 17. The ring 22 is pro-
vided with a hand wheel 23 for turning the
sleeve.

To the lower end of the stem 20 a head
94 is secured by means of a cylinder, and

a pin 27 passing therethrongh and through -

the end of the stem 20, providing a flexible
or rocking connection between the stem and
the head. The stem 20 and said cylinder
constitutes a sectional valve stem. The head
94 is secured to the central portion of the
diaphragm 10, by means of a short bolt 28,
the lower end of which is enclosed and an-
chored in a valve plate 29, having a boss

covering that portion of the face of the dia-

phragm opposite the bottomn of the head 24.
The bolt 28 is secured in the head 24 hy
means of a nub 30, or other suitable connee-
tion. ,

As the hand wheel 238 is turned in cne di-
rection or the other while the valve stem 20
is kept from turning, the diaphragm 10 is
flexed inwardly and outwardly, and the
valve plate 29 is moved to or from the valve
seat 13, and at the same time the flexing por-
tion of the diaphragm 10 is supported by
means of a number of arms 31 extending
radially outward from the head 24, and
meshing with a number of converging ra-

1,647,823

dial arms 32, extending from the inner pe-
riphery of the plate 19 towards the valve
stem. The lower portions of the arms 31
are inclined upwardly and outwardly so
that when the head 24 is in its lowermost
position these arms will extend from the
head 24 to the inner periphery of the plate
19, and therefore be 1 position to support
those portions of the diaphragm which lie
beneath these arms.
versely inclined centrally and upwardly so
that when the diaphragm is flexed down-
wardly or inwardly its surface is free from
the lower surface of the arms 32, but when
drawn upwardly or outwardly: until the
lower inner face of the head 24 reaches the
upper edge of the lower surfaces of the arms
32, the portions of the diaphragm beneath
the arms 32 will vest and be supported by

these arms, while those portions of the dia- g5

phragm beneath the arms 31 will be: un-
supported. The arms 31 and 32 being in-
termeshed, prevent the stem 20 from turn-
ing as it is raised and lowered, thereby ren-
dering the use of a key and keyway unneces-
rary for preventing the stem 20 from turn-
ing.

To prevent the arms 31 from being forced
downwardly out of engagement with the
arms 82, the outer ends of the arms 31 are
preferably provided with upwardly project-
ing lugs 83. It will be apparent that as the
valve stem 20 moves inwardly and outwardly,
the support of the diaphragm 10 on’ its
outer side is assumed in turn by the arms
31 and 32, and that when the support of a
certain part of the diaphragm is taken by
the arms 31, the spaces between the arms 31
and below the arms 32 are unsupported, and
that when the support of the diaphragm is
tormed by the arms 32, the spaces between
the arms 32 ave left unsupported. To sup-
port the diaphragm throughout its entire
area, & number of rings as shown in Fig. 4
or a single spiral 34 as shown in Fig. 3 are

positioned on the diaphragm. concentrically .

with the axis of the valve stem  20. The
rings or spiral of wire 34 span the distances
or spacgs between the arms 31 and 32, re-
spectively, and support or reinforce all the
parts of the diaphragm. The rings or spiral
34 permit the diaphrvagm to bend freely on
radial lines and, therefore, do not interfere
in any way with its flexibility.

The spiral 34 may be conveniently held
in its proper position by securing its inner
end to the head 24, as at 35, and securing
its outer end to the ring 19 as at 36,

Any suitable type of spiral or concentric
ring arrangement may be employed. A
spiral, preferable from many standpoints,
may be made by making a spiral cut in a
disc of sheet metal. A spiral reinforcement
of this type has the advantage that 1t sup-
ports the flexible diaphragm throughout its

The arms 32 are con- -
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surface without forming any raised rib-like
portions. It is also extremely flexible while
providing the necessary strength. A
Tt will be apparent from the description
given above that the inner periphery of the
plate 19 may be made of any desired di-

_ameter regardless of the dimensions of the

valve plate 29, or valve seat 13. Thus, for 2
given movement of the valve, the area of
the valve plate 29 may be made as large as
desired, while maintaining the flexing area
of the diaphragm constant, or even dimin-
ishing it if the pressures to be confined
should render that desirable. It is evident

: also that the valve chamber 12 might be pro-

vided with a flange extending inwardly and
narreqwing the opening 11 to approximately
the same area as the plate 29.

As changes of construction could be made
within the scope of my invention, it is in-
tended that all matter contained in the above
description or shown in the accompanying
drawings shall be interpreted as illustrative
and not in a limiting sense.

Having now described my invention, what
T claim as new and desire to secure by Let-
ters Patent is: : '

1. A valve of the type described which
comprises a valve chamber, a flexible dia-
phragm closing and forming a wall of said
chamber, a valve stem’ secured to said dia-
phragm, a stationary annular member on the
outer side of said diaphragm and having
outwardly inclined stationary arms extend-
ing towards said valve stem, upwardly in-
clined arms secured to said stem extending
between said stationary arms, and concentric
wires on the outer side of and supporting
said diaphragm and supported by said arms.

9. A valve of the type described which
comprises a valve chamber, a flexible dia-
phragm closing and forming a wall of said
chamber, a valve stem secured to said dia-
phragm, a stationary annular member on the
outer side of said diaphragm and having
outwardly inclined stationary arms extend-
ing towards said valve stem, upwardly in-
clined arms secured to said stem and extend-
ing between said stationary arms, and re-
inforcing wires on the outer side of and con-
centric with the axis of said valve stem and
supporting said diaphragm between said
ATIS. ‘

3. A valve of the type described which-

comprises a valve chamber, a flexible dia-
phragm closing and forming a wall of said
chamber, a valve stem secured to said dia-
phragm, a stationary annular member on
the outer side of said diaphragm and hav-
ing outwardly inclined stationary arms,
arms carried on said valve stem adjacent said
diaphragm and extending between said sta-
tionary arms, and a valve plate secured to the
inner side of said diaphragm and extend-
ing beyond the outer ends of said arms.

a

4. A valve of the type described which

comprises a valve chamber, a flexible dia-
phragm closing and forming a wall of said
chamber, a valve stem secured to said dia-
phragm, an annular diaphragm supporting
plate having diaphragm supporting arms
extending from its inner periphery towards
said valve stem and inclined outwardly from
the plane of said plate, said supporting plate
being on the outer surface of said dia-
phragm, and diaphragm supporting arms
extending from the central portion of said
diaphragm outwardly between said inclined
arms, and a valve plate secured to the under
surface of said diaphragm and extending
outwardly beyond the ends of said support-
ing arms.

5. A valve of the type described which
comprises a valve chamber, a flexible dia-
phragm closing and forming a wall of said
chamber, a valve stem secured to said dia-
phragm and projecting outwardly there-
from, a stationary member on the outer side
of said diaphragm and having surfaces in-
clined outwardly and converging towards
said valve stem, and a valve plate secured to

and spaced from the inner face of said dia-

phragm, the periphery of said valve plate
being greater than that of the flexing por-
tion of said diaphragm. ’

6. A valve of the type described which
comprises a valve chamber having a valve
stem, a valve plate, a flexible diaphragm
between said stem and said plate, a remov-
able plate on the outer side of said dia-
phragm for supporting said diaphragm hav-
ing an iriner periphery about said valve stem
less than the outer periphery of said valve
plate, outwardly inclined and intermeshed
arms extending radially from said support-
ing plate and said valve stem, and concen-

‘tric flexible reinforcements for said dia-

phragm extending transversely of said arms.

7. In a device of the type described, a flex-
ible diaphragm, means for supporting said
diaphragm at its outer portion a valve se-
cured centrally of said diaphragm and a
metal spiral centered on the axis of move-
ment of sald valve on the face of said dia-
phragm opposite said valve, and extending
to the edge of the flexing area of said dia-
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phragn means securing the inner end of said -

spiral to said valve, and means securing the
outer end of said spiral to said diaphragm
supporting means.

8. In a device of the type described, a flex-
ible diaphragm, and a metal spiral of flat
sheet metal mounted on said diaphragm and
extending from - the -central portion to the

edge portion of the flexing area of said dia- 129

phragm.

In testimony whereof I hereunto aflix my
signature,

ALFRED B. ANTISELL.
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