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UNITED STATES PATENT OFFICE.

n

HARRY ¢ GEISSINGER, OF NEW YORK,.N. Y,, ASSIGNOR TO GEISSINGER REGULATOR
COMPANY, OF NEW YORK, N. Y., A CORPCRATION OF NEW YORK.

1,143,530,

To all whom it may concern.: o
Be it known that I, Harry G. GEISSINGER,
a citizen of the United. States, residing at

New York, in the county of New York and.
State of New York, have invented certain .

new and useful Improvements in Ilectri-

_cally-Controlled Valves, of which the fol-

lowing is a specification. _

‘This invention relates to electrically-con-
trolled valves for controlling fluids under
pressure and sherein the valve is opened

by the pressure of the medium under con-
“trol operating upon. a piston in opposition -

to the thrust upon the valve disk.

One of-the objects of my invention is to
provide valve-operating  mechanism which
will open the valve without shock and which

* will assume a position of equilibrium as long
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as the valve remains open. It has been pro-
posed to balance single-seating valves and
to operate them by control of a fluid-pres-
sure derived from the main conduit but it
has been more or less difficult to reconcile
the balancing and operating funections with-
out introducing undue complications.

It is my purpose .to provide a valve with-
out packing in connection with the moving
parts, the valve -stem and piston fitting
loosely iwithin their housings.. I further
provide means to prevent the hammering
of the piston upon the completion of its
stroke or the chattering of the valve upon
closing, thereby reducing the wear and pro-
longing the life of the valve mechanism.
The structural arrangement is snch that all
of the principal movable parts are readily
accessible for adjustment., The valve may

~ be ecasily ground to its seat and can be re-

40

moved if necessary without difficulty.
Other objects of my invention will be ap-
pavent from the following description while
its scope is defined in the appended claims.
Ta the rccompanying drawings, Figure 1,
1s o longitudinal section threugh a valve and
the operating piston showing one embodi-
ment of my nvention; Fig. 2, is a vertical

sectional view of the same taken substan- .

tially at right angles to Fig. 1, but passing
through two planes to show the structure of
the clectro-magnetic actuating mechanism

-and of the pilot valve; Fig. 3, is an end ele-

vation of the valve casing; Fig. 4, is a de-
tail view of the armature and lever mecha-

_ Specification of Letters Patent.
_ Application filed July 12, 1912, Serial No. 709,056.
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nism; Fig. 5, is a cross-section on the line
V—V of Fig. 1; Fig. 6, is a longitudinal
elevation of a modification of my valve-op-
erating mechanism adapted to large size
valves; Fig. 7, is a transverse elevation,
partly in section of the arrangement shown

“in Fig. 6; Fig. 8 is a top plan view of the

piston and parts connected therewith; Fig.
9, is a detail view of the armature and yoke-
arm connected thereto; and Figs. 10 and 11,
are longitudinal and transverse sectional
views of a modification showing my inven-
tion applied to a normally open valve.

The valve shown-in Figs.'1 and 2, is the
normally closed type. The casing 1, is di-
vided by a diaphragm 3 having a valve-
seat 4, normally closed by the valve-disk 5.

. An upper guide-plunger 7, adjustably se-

cured to the threaded guide-stem 8, slides
in the cavity of the screw-cap 9. A flexible
disk 10, is adapted to cushion the shock

against the cap. By removing the cap the-

valve may be manipulated to grind it to its
seat or it may be lifted from the casing. -
The valve-stem 12, projects loosely into
a central guiding hole or cavity in the pis-
ton 14, the latter fitting loosely in the pis-
ton cylinder 15, closed by the plug 152 The
bottom 6f the cylinder 15 is connected by
means of a channel 16 with the port 18,

“which is controlled by the pilot vaive 19.

When the pilot valve is lifted the channel
16 is connected through port 18 with the
chamber 20 which communicates with the
inlet or pressure side of the valve casing
through an opening 21. :
The stem of the pilot valve extends with-
in the cavity of a tubular portion 23 of the
casing, closed by the cap 24 and is normally
held to its seat by the spring 25. For the
purpose of lifting the pilot valve, I provide
a lever 27, pivoted at 28,.and having a cam-
faced arm 27* bearing against a nut 29,
threaded upon the pilot valve stem. A disk-

shaped armature 30, having a pintle 31,
" mounted in bearings 32, is provided with a

Iug 83, which engages the end of the lever
27. The electro-magnet actuating the ar-
mature 30, consists preferably of a cylin-
drical magnetic casing 85 and a central core
36, carrying a coil 37, the magnet casing
being threaded to an annular boss on the
valve casing and separated from the cham-
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ber 20 by a non-magnetic diaphragm 38 and
a gasket 39. When the magnet is energized,
the armature 30 is attracted, rocking the
lever 27 and raising the pilot-valve 19, there-
by opening communication and forming a
direct channel between the inlet side of the
casing and the piston cavity 15; through
the opening 21, the port 18 and the channel
16.  Inasmuch as the area of the piston 14
is larger, approximately three times, than
the area of the valve-disk 5, the piston will

be lifted, carrying the valve-disk upward:

“and. thereby opening communication. be-

15
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25

tween the inlet and
ing 1.

In Figs. 6 and 7, T have shown a modifica-
tion which is adapted to operate large

outlet. sides of the cas--

valves. The piston chamber 15 is connected:
with the chamber 20 in the manner previ- -

ously described by a channel 16, which is
normally closed by a pilot valve 192, shown
in this cage as provided with a weighted
steam 19>, The actuating armature 30 car-
ries a yoke arm 27°, pivoted at 28* and bear-
ing upon the nut 29%. The live steam is con-
veyed from the inlet to the chamber 20 by

means of a tube 212

30

35
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The cup-shaped piston 145, is provided
with a central projection or boss 13 having
a guiding cavity into which the lower end

of the valve-stem 12 loosely projects so that -

a slight lateral play is permitted. The bot-
tom.of the piston is provided with a port
normally closed by a relief or balancing
valve 40 having a stem 42, passirig through
a guide 43, The valve is lifted by an annu-
lar weighted lever 46, pivoted at 47, 47; and
bearing against a lug’or nut 48 on the valve
stem. : : ‘

‘When the armature 30° is attracted by the
magnet, the pilot valve 19° is lifted and live
steam flows from the inlet side of the casing,

through the tube 212, and the channel 16 to -

the bottom of the piston cavity. The piston
147 is thereby forced upward, lifting the

- valve-disk 5, from its seat. It will be ob-
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served that the stem 42 of the cushioning
valve extends above the piston and when this
strikes the bottom of the flange 50, the valve
40 is opened, thereby equalizing the pres-
sures upon both, sides of the piston and ar-
resting the upward stroke.. The valve-disk

_and operating piston are thus Lifted with-

out shock, As soon as the valve begins to
deseend, the weighted lever 46 begins to 1ift
the valve 4G toward its seat, but does not
completely close the valve-port because the

‘pressure below the piston Immediately in-

creases. The ports, therefore, arrive at a
position. of equilibrium where the leakage
through the partially closed port of valve

40, together with the mormal leakage around
the walls of the piston, proportien the pres-

sure below the piston te equal the down-
ward thrust of the valve-disk. The ‘ports

1,143,530

will remain in a position of equilibrium with
the valve lifted as long as the magnet is
energized. v '

Upon deénergizing the magnet, the pilot
valve 19° closes the port of the channel 16
and the pressure below the piston rapidly
falls by reason of the leakage about the

valve 40 and the normal leakage around the-

piston and accordingly the downward pres-
sure exerted upon the valve-disk 5 causes
‘the valve to close upon its seat.

- By providing for a slight lateral play of
the lower end of the stem 12, in the guid-

~ing-idle or cavity in the piston, the loose

fit" of the piston to permit leakage cannot
‘cause a binding action upon the stem and
coilsequently, the valve always seats prop-
erly.

In the forms of my electro-magnetic valve
operating mechanism previously described
the valve is normally closed. In TFigs. 10
and 11, T have shown the manner in which
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my invention may be applied to a normally

open valve. The operating piston 14¢ is
placed above the valve-disk 5, which it lifts

by means of the collar 12¢ secured to the

stem 12° The recess in the top of the piston
is closed by a steam-tight gasket 52 and a
‘plate 53. The piston cavity is closed by a
removable cap 9°. A channel 16° connects
the upper portion of the piston cavity or
cylinder with the outlet side of the casing
and is controlled by pilot valve 19° having a
stem supported by the end of the armature-
lever 27°. It is important that the pilot
valve should be adjusted very accurately

with respect to the lever 27° and also that .

means should. be provided for taking up
wear. I therefore provide an adjusting nut
54 in the end of the lever and place an
aperture in the casing to give access thereto,
which-is closed by the cap 55.
Normally the pilot-valve 19¢ is in its
lowermost position, leaving the channel 16
open.” The upward pressure .of the steam
upon the piston raises the valve-disk 5 and
maintains it in open position. The lift or

“travel of the valve is arrested when the

piston covers the port or opening of the
channel 16°, and the piston and valve are
held in equilibrium. It is obvious that the
arrangement of balaneing or relief valve
shown in Fig. 7 could be employed with this
type of normally opemn valve, if desired.
When the magnet 37 is energized and the
-armature 30 is attracted the pilot-valve 19¢
closes the channel 16¢, and ‘the pressure
abeve the piston accumulates, by reason of
the leakage around the piston, until said
pressure together with that upon the valve-
disk is sufficient to seat the disk. '

It will be observed that I have avoided the

_use of any packing or stuffing boxes for the

movable parts, thereby reducing the frie-
tion and wear to a minimum. The operative
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parts are exceedingly simple in construction
and are not liable to get out of order. The
bell-crank lever and the actuating armature
connected therewith are located in a cham-
ber which is in direct communication with
the passage or channel leading from the cas-
ing to the piston cylinder and, in fact, this
chamber 20 forms a part of said passage
which conducts the fluid pressure from the
casing 1 to the rear of the piston when the
pilot-valve is lifted from its seat.

ceedingly compact valve mechanism.

By pivoting the armature at one side, as
shown in Fig. 4, and connecting the bell-
crank to the opposite side, the armature is
enabled to exert a very powerful lifting
force upon the pilot-valve within the con-
fined space of the narrow chamber 20. The
nearly circular disk-armature forms a path
for the circular air-gap between the annular
pole or shell of the magnet and the' central
core, which produces -
the entire surface of the armature. I have
shown the armatures in the form of circular
disks with a segment removed adjacent, the
hinge. By constructing the armature in this

form, I am enabled to enhance the efficiency
‘of the magnetic system and to secure a very

strong pull for the size of the magnet em-
ployed. Any magnetic flux which might
pass from the magnet poles through the
armature near the hinge would exert a very
small pull because of its small leverage and
by reason of its nearness to the poles it
would divert a large amount of flux and,

thevefore, by removing a segment of the .

metal of the armature near the hinge, the
magnetic flux is caused to traverse the mag-
netic circuit more advantageously thus caus-
ing a considerable gain in the performanc
of the magnetic structure. S
I have described in detail the particular
construction illustrated in the accompany-
ing drawings for the purpose of disclosing
embodiments of my invention, but it will be
evident to engineers that various other

modes of operation and changes i the-.

structure may be made without departing
from the spirit of my invention and princi-
ples herein set forth. o

I claim:— : ' :

1. Valve apparatus comprising a ‘casing
having inlet and outlet chambers connected
by a port, a main valve controlling said
port, a cylinder having a piston reciprocable
therein and operatively connected to said
valve, a channel connecting said cylinder
and said casing and having an enlarged
chamber, the outer wall of said chamber
comprising a non-magnetic plate, a pilot-
valve controlling said channel, an operating
lever connected to said pilot-valve and hav-

ing an armature located in said chamber

and positioned adjacent said non-magnetic

This -
-construction enables me to make an ex-

magnetic pull over

B

plate, and an electro-magnet inclosed in a
magnetic shell or housing and secured to the
outside of said plate and exerting its mag-
netic influence therethrough upon said arma-
ture. . Lo

2. Valve apparatus comprising a casing

79

having inlet and outlet chambers connected

by a port, a main valve controlling said port,
a cylinder having a piston reciprocable
therein and operatively connected to said
valve, a channel connecting said cylinder
and said- casing and having an enlarged
chamber, the outer wall of said chamber
comprising a non-magnetic plate, a pilot-
valve controlling said channel, a bell-crank
lever having one arm adjustably-connected
to said pilot-valve, an armature connected
to the other .end of said lever and located
in said chamber adjacent said non-magnetic
plate, and an’ electro-magnet inclosed in a
magnetic shell or housing, and secured to the
outside of saitl plate so that the magnetic
flux passing through said shell when the
magnet is energized will exert an attractive
force upon the armature.

3. Valve apparatus comprising: a cas-
ing having inlet and outlet chambers con-
nected by a port, a cylinder in open com-
munication with said casing, a piston recip-
rocable in said cylinder and having a central

‘guiding hole, the bore of said cylinder be-

ing of a size to permit leakage around the
piston, a main valve controlling said port
and having a stem extending within said re-
cess, the diameter of said hole being of a
size to permit a slight lateral movement of
said stem, a passage connecting said cylin-
der and said casing, a pilot-valve controlling
snid passage, a chamber connected with said
passage, a leveri pivotally mounted in said
chamber and adjustably connected to said

~pilot-valve, and an electro-magnetic device

operatively connected to said lever.

4, Valve apparatus -comprising a casing
having inlet and outlet chambers connected
by a port, a cylinder in open communication
with said casing, a piston reciprocable insaid
cylinder and having a central recess, a main
valve controlling said port and having a
stem extending loosely within said recess, a

- passage connecting said cylinder and said

casing, a pilot-valve controlling said pas-
sage, a chamber connected with said passage,
a lever pivotally mounted in said chamber
and adjustably connected to said pilot-.
valve, an electro-magnetic device operatively
connected to said lever, and a velief valve
carried by said piston having a stem extend-
ing above the piston. :
5. Valve apparatus comprising a casing
having inlet and outlet chambers connected
by a port, a cvlinder in open communication
with said casing, a piston reciprocable in
said cylinder and having a central recess. a

main valve controlling said port and having -
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“a stem extending looselj within said recess,

10
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20

a passage connecting said cylinder and said

casing, a pilot-valve controlling said pas--

sage, a relief valve carried by said piston
having a stem extending beyond the piston,
and means for normally holding the relief
valve in closed position. _ S

6. Valve apparatus comprising a casing

having inlet and outlet chambers connected.
by a port, a cylinder communicating with .
the outlet chamber of said casing, a piston.

reciprocable. in said cylinder, a main valve
controlling said port and having a stem co-
“operating with said piston to lift the valve,

means for subjecting said piston to fluid .

pressure from said casing, a relief valve car-
ried by said piston and having a stem ex-

- tending beyond the same, and adapted to

engage the casing at a predetermined point
in the travel of the piston, and means nor-
mally holding said valve in lifted closed
position. . S

- 7. Valve apparatus comprising s casing

1,148,580 -

having inlet and outlet chambers connected
by a port, a cylinder in open communication 25
with ‘said casing, apiston reciprocable in_
said cylinder and having a central - guiding

‘hole, the bore of said cylinder being of a

size to permit leakage around the piston, a

‘main valve.controlling said port and having g9

a stem extending within said guiding hole,

_the diameter .of said hole being of a size to

permit lateral movement of said stem, a pas-
sage connecting said cylinder and said cas-
ing, a pilot-valve controlling said. passage, 35
and means for actuating said .pilot-valve
comprising an electro-magretic.-device and
an armature therefor adjustably connected
to the pilot-valve, . _ L
In testimony whereof I affix my signatire .40
in: presence of two witnesses. - S
) . HARRY G. GEISSINGER.
-Witnesses: | A .
Laura E. Swerr,
<. R. C. Smrrm. ..




