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The-present. invention, is; directed:to, an- auto-
matic pump. or-vent. valve: for: a. steam- controel
valve. More particularly, the:invention: is. di-
rected to . apparatus for, usewith &, dual-seated

steam: control.valve. In:its. more: particular as-

pects, the invention:is.directed.-to a combination:

ofa -pilot..valve.and a. poppet . valve,

The, present.invention may. be briefly described.

as.a valve .apparatus.,for.a steam control. valve

which comprises-:a housing: attached to a steam.

control valve and defining. therewith a first
chamber. The housing; is. provided with.an €X-
haust . port ‘

chamber; and.a piston:cylinder, spatially removed
from the second chamber. A.passageway.in. the
housing communicates. the; ;second chamber, with

the piston cylinder, the latter of, which is:vented.
Arranged. in, the. housing"
and particularly.in the second chamber is a.pilat.

t0 the atmosphere,.

valye. communicating. when open, the second
chamber’ with the first: chamber,  An actuating

button is arranged in the steam coritrol valve and.
is adapted to be actuated thereby, . the actuating.

in a_wall thereof, and.has. a.second-
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button' protruding into the  first chamber and -

being attached to the pilot valve. A fluid con-
nection means, ‘such as. a,_conduit, connects the
second chamber with.an inlet to the steam con-.
trol valve. A poppet valve is arranged in the
exhaust port of the stean control valve and com-
municates the first chamber with the steam con-
trolvalve. Arranged in the’ piston cylinder is ‘a
piston which is adapted normally to hold’ the
poppet valve in a_closed position. THe piston
is:normally ‘urged -toward  the piston head or in

a downward- position- by first biasing means and’
the poppet: valve-is normally-urged: in- a closed’

position by a second biasing means on-movement
of the piston downwardly: ‘
‘The-present-invettion: will"be'further described

by referénce to-the drawing -in which the single:

figure is a sectional view of a steam control valve
witht the improved-valve of:the, present invention
attached thereto. ‘

Referring’ now- to- the- drawing, ‘numeral: {1
designates a-dual-seated steam control valve ‘pro~

vided: with  an-inlet 12 and-an. outlet* 13! = Inlet.

12: andoutlet: 13 communicate: by:-a- central -pas-
sageway 14.in.which:is arranged-g; seating- cage
15: " The:inlet. 12, for -example, may:-be:connected:
to.a: steam’ pipe. leading: to: steam- generation

equipment and.the:outlet: |2 may be .connected: to-

a steam engine or a steam pump and:the:like;

The: cage: 153 is -provided: with: valve seats 16
and: has arranged: therein a.valve:seating mem-
ber A7, provided- with;seating: surfaces- 18:and. | 9

The seating member T provided:with: an: ex-.
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tension member i8a¢ which: serves to actuate a;
pilot: valve actuating button as: will; be:descrihed.
The: seating: member: I7. is attached by, attaching:
means i8a¢ to a valve stem. 20 which: extends.

. through a-cover plate 24 and a packing gland

22 provided - with packing 23 and valve ‘bonnet
24. 'The.cover plate 21 is attached to the valve
housing (Il by means of bolts 25 and- nuts 2%,
'The: valve stem' 20, is, provided. with threads: 27
which extend. through, an, Internally. threaded:
sleeve 28 in bonnet 24. The valve. stem: 20 is.
provided . with means such:as. g lever arm-or-hand:
wheel-29 for rotating the valve stem 28.for lifting
and lowering:the: seating member. 1.

The.lower: portion.of the valve housing: 1. has
attached to it a housing 30 which. defines. with. a
wall, of the valve Il a first. chamber. 31. The
housing 30 also is provided with. a. second.cham-
ber 32 and a piston.cylinder, 33. The piston: cyl-
inder 33 and the second: chamber 32. communi-
cate by a passageway. 34. and orifice.35.in a.cap
nut. 36. which setves o close the biston cylinder
33.. The cap 38 is provided, with a.vent. 37.

The second chamber 32 is also. enclosed by a.
cap nut 38. The second chamber 32 communi-
cates with: the inlet i2 by way of passageway
39 in the valve fl to which is threadably con-
nected a connection 40 which is. provided. with
an orifice member 41. The connection 48 con-
hects to a conduit 42 which may be a, copper.
tubing. which, in turn, connects-by way of.a con-
nection means 43- with a bassageway. 44" in the
housing 30' which communicates with the cham-
ber32. ‘

Protruding into the central bassageway (4 is an
actuating button 45 which engages with a valve:
stem 46 arranged in' the: first' chamber 31 and,
in“turn, connecting to-the valve member 47 in-

‘chamber 32 The actuating button. 45 passes

through- a’ packing- gland- 48 threaded- into- the
valve housing i{-which seals the actuating but=
ton-45-by packing 49 which-is held'in place with
the packing gland 48:

The valve stem 46 i5 provided with s plate or
shoulder 60 and the valve stem- 46 is: slidably
arranged in- a sleeve member: 51 which is Pro-
vided' with-a passageway 52 which serves-to-com~
municate. the  chamber 81 with  cHamber 32 on.
opening: of the valve:4T as will' be descrikied: N

The . sleeve 5i: has' an outwardly: projecting
shoulder:'53: hearing. against a lower.end: of a:
helical coil spring:54: The plate or-shoulder: 59
acts as- a restraining .means for the. upper: end-
ofthe.coil'spring:54:

Arranged in the.piston: eylinder 33:is a. piston

55 85: " The:piston 188:.15 iprovidediwith: a: valve :stem
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56 to which is attached a poppet valve member
57. The poppet valve member 57 is arranged in
an exhaust port 58 of the valve {1l and the ex-
haust port 58 is provided with an annular seai-
ing member 5% which is threadably engaged
with the valve {i. The annular seating member
59 encloses the poppet valve §7 and is provided
with an upwardly prcjecting inner sleeve 88
which serves to limit the downward travel of the
poppet valve 51. Surrounding the sleeve 68 and
bearing against the annular member 59 and
against the poppet valve member 57 is a helical
. coil spring 61. Springs 62 and 03 bear against
the lower outer surface of the annular member
59 and against an inner surface of the piston
55; helical coil springs 62 and 63 normally serve
to urge the piston 35 downwardly.

The housing 3¢ defines an exhaust port 84
through which the exhaust steam may be vented.

The piston 55 is sealed in the eylinder 82 by
means of steam packing 69.

Tt will be noted that the valve stem may be
adjusted by the slotted screw member 88, cap I8
being removed for this purpose.

The valve &7 is designed to seat on seat or
member 87. ‘

The present invention operates in the follow-
ing manner:

When the extension member (8¢ is lowered by
the valve stem 28 being rotated to close the valve
{1 by the seating member 17 seating on surfaces
16, the member £8a strikes the actuating button
45 and causes the valve 47 to be unseated. Mean-
while steam is flowing into the inlet {2 and into
central passageway 8. Since dual-seated valves
have some leakage there is steam pressure being
exerted against the poppet valve 51. Also steam
pressure is being exerted through the passage-
way 39, the conduit 42, passageway 44, chambper
22, passageway 34 and through orifice 35 against
the piston 55 which holds the valve stem 56 and
valve 51 upwardly in seating engagement with
annular seating member 59. As the actuating
member 45, however, is moved downwardly the
valve 41 moves off of the seat 67 and causes steam
to pass through the passageway 52 into the cham-
per 3{ and through the exhaust port 64. This
causes equalization of pressure on hoth sides of
the poppet valve 57 and the piston §5 is biased

downwardly by springs 82 and 83 leaving only :

the spring 61 to hold the poppet valve 57 in a
closed position. Thus a small pressure build up
in centra] passageway 4 due to leakage of steam
past the seating surfaces 18 and 18 will allow the
pressure on poppet valve 5T to overcome the
spring 81 and to cause the exhaust from passage-

way 14 into chamber 31 to pass to exhaust port 64.

In my apparatus it is desirable to have the
orifice 41 larger than the vent 37. For example,
the orifice 41 may be 0.04 inch in diameter,
whereas the vent 31 may be 0.03 inch in diameter.
Thus 2 small amount of steam is bled out through
the vent 37 but pressure may build up against
the piston 55 and hold the valve 57 in a closed
position. It is to be noted that since the pressure
in central passageway {4 may be greater than.in
piston cylinder 83 due to the venting of a small
amount of steam through vent 37 the area of the
piston 55 is greater than the area of poppet valve
57 allowing a lower pressure of steam fthan the
pressure of steam in central passageway 14 to
hold the poppet valve 57 closed. ’

Tt is also to be noted that in the travel of the
extension member 18a the device of my inven-
tion is active only during the last few thousandth
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inch of travel (0.005 inch). This distance may be
adjusted by taking up on the set secrew $8. Thus
the forces resisting the actuating button 45 may
not amount to over 40 or 50 pounds total.

One advantage of the valve of the present
invention is that the poppet valve pops open all
the way. Any tendency of the steam éngine con-
nected to the valve to coast due to leakage into
the steam chest is arrested by the fact that the
valve stem 58 is forced back by the springs 81
and 62 and by a suction created in the central
passageway 14 by passage of steam to the outlet
{3 so that engine braking may be realized as if
no. dump valve at all were used allowing the
apparatus of the present invention to serve &
dual purpose.

By virtue of the orifice #1 being greater than
vent 21, for example 0.04 and 0.03 inch steam
pressure builds up below the piston 58 to overcome
the springs 62 and 63 as well as the unii steam
pressure delivered multiplied by the area of the
poppet valve 57, which is one square ineh, thus
holding the valve closed. ‘

As g specific example of a valve in accordance
with the present invention, the springs §2 and
63 may have a total compression of about 200
pounds. The piston 55 may have an area of 134
square inches; therefore, the springs 82 and 63
will move the piston and permit opening of the
valve 53 at any condition in the valve {{ less
than 100 pounds per square inch gauge. With
the orifice 41 and 37 having diameters of 0.04 and
0.03 inch, respectively, and a travel of 0.005 inch
on valve 47 the pressure maintained may be about.
50 pounds per square inch gauge.

The present invention. has numerous advan-
tages. In dual-seated steam control valves, such
as employed in oil well steam drilling rigs, it is
not only desirable but imperative at times to
stop the steam engine completely. Since the dual-
seated valves have a tendency to leak, the steam
engine may suddenly move due to accumulation
in its steam chest due to steam leakage past the
control valve seats. Thus tongs, rotary tables

5 and spinning chains actuated by the catheads

may suddenly be energized causing loss of limb
and life of personnel exposed to such hazards. In
my invention there is no danger of the steam
leakage allowing the engine to be operated since
my valve automatically will cause any accumula-
tion of steam leakage past the valve seats to be
exhausted.

Valve 57 also serves as a check valve in instances
where a rapidly moving lightly loaded engine is
stopped gquickly. Spring 6{ holds valve 57 in
light contact so the engine cannot “suck in air”
and thus “coast” too long. Spring &1 and valve
57 are so proportioned that a positive pressure
of % p. s. i. will open valve 57 in spite of the
spring 61.

While my apparatus is shown to have coil
springs 62 and 63 biasing piston 55 downwardly,
T contemplate that the coil springs 62 and 63 may
be replaced by a single coil spring. Likewise,
while the valve apparatus of the present inven-
tion is shown attached to a particular type of
dual-seated valve, I contemplate that it may be
attached to and form part of any dual-seated
valve provided with an extension' member, such
as extension member 18z to actuate the actuat-
ing button 45.

The nature and objects of the present invention
having been completely described and illustrated,
what I wish to claim as new and useful and to
secure by Letters Patent is:
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"1, Valve . apparatus: for an: engiire’ and: pump
control steam valveswhich :comprises;in’ combinas
tiony athousingrattachedito e steam: control -valva
defining with.a walliofcthe ‘steam control valve: a,
first:chamber;:said housing definingian:exhaust
port with a.wallithereof:and said:housing ‘being

" provided: with: a::second: chamber and g piston
cylinder having:awventin: said:housingiand a:pas+
saigeway.communicating the second chamber with
the piston cylinder, a pilot valve arranged in said
housitig - corimunicating” when open’ the*second
chamber with' the: firsti chamber; :an actuating
button arranged on the steam. control vslve and
adapted to.be actuated thereby brotruding..into
the first. ¢hamiber and operatively connected to
said pilot- valve, means connecting said second
chamber with an inlet to said steam control valve,
a poppet valve arranged in an exhaust port of

- said steam control valve, a piston arranged in said
piston cylinder adapted normally to hold said
poppet valve in a closed position, first biasing
means normally urging said piston downwardly,
and second biasing means normally urging saic
poppet valve into a closed position on movement
of said piston downwardly.

2. Valve apparatus for an engine and pump
control steam valve which comprises, in combina-
tion, a housing attached to a steam control valve
defining with a wall of the steam control valve
a first chamber, said housing defining an exhaust
port with a wall thereof and said housing being
provided with a second chamber and a piston
cylinder spatially removed from said second
chamber having a vent in a wall of said housing
and a passageway communicating the second
chamber with the piston cylinder, a pilot valve
arranged in said housing communiecating when
open the second chamber with the first chamber,
an actuating button arranged on the steam con-
trol valve and adapted to be actuated thereby
protruding into the first chamber and operatively
connected to said pilot valve, a conduit connect-
ing said second chamber with an inlet to said
steam control valve, a poppet valve arranged in
an exhaust port of said steam control valve, a
piston ‘arranged in said piston cylinder adapted
normally to hold said poppet valve in a closed

position having an effective working area greater

than an effective working ares of ths poppeh

valve, first biasing means normally urging said ;

piston downwardly, and second biasing means
normally urging said poppet valve into g closed
position on movement of said piston downwardly.

3. Valve apparatus for an engine and pump
control steam valve which comprises, in combi-
nation, a housing attached to a steam control
valve defining with a wall of the steam control
valve a first chamber, said housing defining an
exhaust port with a wall thereof and said hous-
ing being provided with a second chamber and a
piston cylinder spatially removed from said sec-
ond chamber having a vent in a wall of said hous-
ing and a passageway communieating the second

chamber with the piston cylinder, a pilot valve:

arranged in said second chamber communicating
when open the second chamber with the first
chamber, an actuating button arranged on the
steam control valve and adapted to be actuated
thereby protruding into the first chamber, a
valve stem operatively connected to said button
and to said pilot valve, a eonduit connecting said
second chamber with an inlet to said steam control
valve defining a restrieted passageway having an
area of flow greater than an area of flow of the
vent in the piston cylinder, a poppet valve ar-
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ranged in:an‘éxhaust: portiof said steam:control
valve, a: piston: arranged inrsaidr piston: eylinder
adapted:normally to hold: said: popbpeb:valve inia
closed:pesition-having an- effective. working: ares,
greater than'an-effective working: area 6f the
poppetivalve,. a first:coil ‘springnermally urging
said piston downwardly; and a;.second:coil Spring
normally: urging: said |peppetivalve ‘into-g. closed
position onumovement: of saidipiston doewnwardly.
47 Valve -apparatus: for:an ‘engine’ and’ pump
controlisteam valve: which:comprises; in. combi.
nation; a housing' attached 'to a: steam: control
valve defining with:a wall of the steam - control
valve.a first:chambér, said’ housing défining 'dn
exhaust port with arwall thereof -and'said‘housing
being: provided- with /a. second i chamber 'and. a,
piston cylinder spatially removed from said sec-
ond chamber and a bassageway communicating
the second chamber with the piston cylinder, a
cap nut connected to said housing to enclose said
piston cylinder provided with' g vent, a second
cap nut connected to said housing to enclose said
second chamber, a pilot valve arranged in said
second chamber communicating when open the
second chamber with the first chamber; an actu-
ating button arranged on the steam control valve
and adapted to be actuated thereby protruding
into the first chamber, a valve stem aperatively -
connected to said button and to said pilot valve,
a conduit connecting said second chamber with
an inlet to said steam control valve defining a
restricted passageway having an area of flow
greater than an area of flow of the vent in the
piston cylinder, a poppet valve arranged in an
exhaust port of said steam ¢ontrol valve, a piston
arranged in said piston cylinder adapted nor-
mally to hold said poppet valve in & closed posi-
tion having an effective working area greater than
an effective working ares of the poppet valve, a
first coil spring normally urging said piston
downwardly, and a second coil spring normally
urging said poppet valve into 'a closed position
on movement of said piston downwardly.

5. Valve apparatus for an engine and pump
contro] steam valve which comprises, in combing-~

-tion, a housing attached to a steam control valve

defining with a wall of the steam control valve a
first chamber, said housing defining an exhaust
port with a wall thereof and said housing being
provided with a second chamber and a piston cyl-
inder spatially removed from said second cham-
ber and a passageway communicating the second
chamber with the piston cylinder, a cap nut con-
nected to said housing to: enclose said piston
cylinder provided with a vent, a second cap nut
connected to said housing to enclose said second
chamber, a pilot valve arranged in said second
chamber coramunicating when open the second

‘chamber with the first chamber, an actuating

button arranged on the steam control valve and
adapted to be actuated thereby protruding into
the first chamber, a valve stem operatively con-
nected to said button and to said pilot valve, a
coil spring surrounding said valve stem normally
urging ‘said button upwardly to close said pilot
valve, a conduit connecting said second chamber
with an inlet to said steam control valve defining
a restricted passageway having an area of flow
greater than an area of flow of the vent in the
piston’ cylinder, o poppet valve arranged in an
exhaust port of said steam control valve, a. piston
arranged in said piston cylinder adapted’ nor-
mally to hold said poppet valve in g closed posi-
tion having an efective working area greater

5 than an’ effective working area of the poppet
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valve, a first coil spring normally urging said
piston downwardly, and a second coil spring nor-
mally urging said poppet valve into a closed-posi-
tion on movement of said piston downwardly.

6. Valve apparatus for an engine and pump
control steam valve which comprises, in combina-
tion, a housing attached to a steam control valve,
said housing being provided with an exhaust port
and a piston eylinder having a vent in said hous-
ing, a pilot valve arranged in said housing, means
fiuidly communicating said piston cylinder with
an inlet to said steam control valve, said pilot
valve communicating when open the fluid com-
municating means with said housing exhaust
port, actuating means arranged on the steam
control valve and adapted to be actuated thereby

10
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protruding info the housing and operatively con-
nected to the pilot valve, valve means arranged in
an exhaust port of said steam control valve, a
piston arranged in said piston cylinder adapted
normally to hold said valve means in a closed
position, first biasing means normally urging said
piston downwardly, and second biasing means
normally urging said valve means into a closed
position on movement of said piston downwardly.
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