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UNITED STATES

PATENT OFFICE.

LOUIS SCHUTTE,

OF PHILADELPHIA, PENNSYLVANIA.

REDUCING-VALVE.

SPECIFICATION forming part of Letters Patent No. 712,009, dated Qctober 28,- 1902..

(No model.)

Application filed December 26, 1901, Serial No. 87,184,

Lo all whom & may concern:
Beit known that I,LOUIS SCHUTTE, a citizen
of the United Statesof America,residinginthe

city and county of Philadelphia,in the State | .
of Pennsylvania, have invented a certain new.
and useful Improvementin Reducing-Valves,

of which the following is a true and exact de-

=.~.(311pt10n reference being had to the accom-

panying drawings, which form a part thereof.

My invention 1elates to the construetion of
reducing-valves, and has for its object to

provide a valve of this character at once sim-
ple and highly efficient.

The nature of my improvements will be | a

best understood as described in connection

with the drawings, in which I have illus-

trated my improved valve in what I believe

to be its best form, and in which-—
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Figure 1 is a ver tma,l sectional view of the
Vﬂlve Fig. 2, a side elevation showing the
constl uctlon of the rim rising from the valve-
seal; and Figs. 3 and 4 are Seetlonal Views
showmﬂf modlﬁcatlons

A is the valve-casing, divided by suitable
partitions into a IBGBIVII]‘D‘ side A’and deliv-
ery side A? connected thlouo'h a passage A°
having formed in or secur"ed to 1t a valve-
seat, which, as shown, is an annular ring M,

screwing into the threaded passage A° and
having a valve-seat M’ formed in 1t, and ris-

ing from the outer edge of theseat a serrated
Wall (indicated at M2, ). Asshown at A%, the
upper end of the casing A is open for the in-
sertion of the valve and cap, and the lower
end A’ is also open for the insertion of the
cap carrying the lower cylinder, a port A°
being formed through the bottom of the cas-
ing for purposes 1o be described.

B is the cap closing the opening A*and

having formed on it the depending cylinder

B, the lower end of which opens into the re-
ceiving-chamber A’ and which cylinder has
a dlameter equal to that of the outer circum-
ference of the seat M'.

C is the head closing the lower opening A*’
and having formed on it the cylinder C/,
which extends up in the chamber A® and in

-diameter is equal to the eylmder B, Wlbh

which it alines.

C"*lsadramaﬂ'e-passage extending thr ouwh
the wall of the eylinder C'.

C!is a eylinder-head formed on the under

| its SIde

| the ¢ylinder C'.

| eylinders.

side of the head C,and C®a port formed in

the head connecting the port A’ with the said

cylinder-head C4.

end leadmn‘ to the atmosphere, a stuffing-

box D? for med through its lower end, and in

Figs. 1 and 3 a ﬂa,nfre D3 extending out from

in the cylinder near its lower end.
E is a regulating-valve of outer effective
diameter to that of the cylinders B’ and C,
said valve having attached to its upper faee
a piston K/, ﬁttmﬂ' and working in the cylin-
der BB, and havmg also thmufrh the prefer-

An annular valve-gseat D‘1 is for med |

55

D is a eylinder secured on the bottom of
the cap C, having an opening D’ at its lower

6o

ably hollow spindle or rod E? another piston.

K3, attached to its lower face and working in
It is necessary for the op-
eration of my valve that the interior of the
cylinder B’ should be in communication with
the chamber A’ and the interior of the cyl-
inder C' in communication with the chamber
A%, in both cases through restricted passages,
a,nd in practice I secure this communication
by making the fit of the pistons E' and E?
such as mll permit a restricted flow of fuid
between the said
The upper end of the hollow rod
E? is provided with a valve-seat, (indicated

70
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pistons and walls of the

30

at E%) around which arise supports for a cy-

lindrical guide, (indicated at E3 ES,) indicat-
ing an abutment in the lower part of the hol-
low rod E2,the purpose of whlch will be here-
inafter desorlbed |

F is a valve normally seated on the valve-
seat E! and guided in the cylindrical guide-
way H°. As shown, it is formed with a cen-
tral port I and with depending fingers F%,
extending down from the under edﬂ’e of smd
port, Which is in turn closed by a valve G,

which is held to its seat, and pressing. down

upon the valve F by means of the spring G°
acting against a cup-shaped washer G as
shown.

G’ indicates the spindle of the valve G,
which extends down through the valve I to

‘a point a little below the onds of fingers F3

when the valve G is seated.

| Hisa piston working in the ¢ylinder D and
having attached to its upper face the piston-

rod H', which extends up through the valve-

rod E? as shown, and hasformed upon it col-
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lars H* I3, which lie, respectively, below and
above the abutment E° while the upper end
H* of the rod rests in contact, or substan-
tially so, with the spindle G’. The end II*is
of sufficient diameter to abut against the fin-
gers I'* when raised. H5, Figs. 1 and 3, in-
dicates another piston-rod connected with the
lower face of the piston H and extending
through the stuffing-box D?, the lower end of
this rod connecting, through a pivoted block
I', with a lever I, supported on a rod J, ex-
tending from the lug D?® and having adjust-
ably secured upon it the counterweight XK,
which tends to raise the piston H and through
1t the valves. |

In Fig. 3 I show connected with the open-
ing D' a pressure-regulating valve N, situ-
ated in an outlet-conduit N’', leading from
opening D', the construction of the valve
being such that it will permit only a deter-

mined pressure to accumulate in the cylin- |

der D below piston H. The valve is of a
very ordinary type and is not therefore de-
seribed in detail.

rod H and the opening D’ connected through

~a conduit ' with the side A’ of the valve-

30
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casing, a pressure-regulating valve N? being
situated in said conduit to maintain the pres-
sure below piston H at a determined amount.

The operation of the device is as follows:
The counterweight KX or equivalent device is

adjusted so that the lifting forces exerted by
1t on the piston H will be substantially equal
to the pressure desired in the chamber A? as
sald pressure is exerted through the ports A®°
and C° upon the upper face of the piston H.
In Kig. 3 the force exerted by the counter-
welght is supplemented by the pressure of
steam passing between the piston H and the
walls of eylinder D and accumulating in the
lower end of the cylinder until the pressure
equals that for which the regulating-valve N
18 set, the said valve supplementing the coun-
terweight, which of course is adjusted to exert

~ correspondingly - less pressure than in the

50

55
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constructionof IFig. 1. Inthe modification of
Fig. 4 the counterweight is entirely omitted,
the upward pressure on the piston H being
fromsteam drawn from the high-pressure side
of the casing and reduced tothe desired pres-

sure by valve N* A specialdrainage pipeand |

cock d* is provided in this modification. It
will be obviouns that the devices of all modifi-
cationsarefullequivalentsand all work alike.
The high - pressure fluid in the chamber A’
communicates, through therestrieted passage
between the piston E’ and cyvlinder B’, with
the sald cylinder B’, and as the valve E and
piston K’ are of equal diameter the pressure
exerted by the fluid in the chamber A’ upon
the outside of the valve and piston is bal-
anced, and the valve is held to its seat by the
pressure in the cylinder B’', which of course
oxceeds that on the lower face of the valve.
On the other hand, the pressure in the cham-
ber A%, communicating with the cylinder CV,

In Fig. 4 I show the pis- |
ton I1 without connections other than through |

!

712,009

is practically balanced on both sides of the

piston E° and exerted upon the lower face of

thevalve E'. If nowthe pressureinthe cham-
ber A*falls below the determined amount, the

counterweight KK, acting through its conneec-
tions upon the piston H or its equivalent, as
described, will push it upward, the piston-
rod H' H* pushing against the valve-rod G’
and lifting the valve G from its seat, which
relieves the pressure upon the upper face of
the valve K, so that when the valve-rod 1I*
comes in contact with said last-mentioned
valve 1t will more readily recede from its seat
K4, lifting the said valve and permitting the
high-pressure fluid in the eylinder B’ to flow
through the hollow rod K< into the cylinder
C’, thus balancing the pressure acting upon
the upper and lower pistons of the valve LK,

80 that when the lower collar H? of the rod H’

-,

to 1ts seat.

.

comes 1n contact with the projection E® the
valve K will be readily raised from its seat,
and after it is raised held above its seat prac-
tically balanced, so far as pressure is con-
cerned. My reason for forming the wall M~
of the valve-seat M’ with serrations, asshown,
1s to prevent undue pressure between the
valve-seat and valve when the valveisslightly
raised from its seat. The constructionillus-
trated permits the high-pressure fluid to es-
cape through orifices at the base of the serra-
tions, so that its expansion to the pressure of
the chamber A* can take place largely in the
annular space between the seat and the valve
and without exerting undue pressure to lift
the valve. When the pressure in the cham-
ber A? reaches the determined point, the pis-
ton H moves downward, and the downward
movement of its rod H' permits the closing of
valves I and G, whereupon the high pressure
in the cylinder C’ escapes between the piston
and cylinder and the pressure in said eylin-
der falls to that in the chamber A% sothat as
the, valve-rod H' moves farther downward
the valve K follows it until it reaches its seat
M. The port D' in the cylinder D permits
any water or fluid which passes the piston H
to escape, while the valve-seat D%, in connec-
tion with the annular valve H® prevents any
escape of fluid from the eylinder D when the
valve is closed. .

Obviously many of the advantages of my
valve can be secured without the utilization
of the valve F or G, in which case the pres-
surein the ¢ylinders B'and C' will always bal-
ance and the movements of valve E will be
governed directly by piston H, and of course
a single valve I ean be used without valve G.

I haveshown at L. adevice of ordinary con-
struction by which the valve E can be locked

Having now described my invention, what
I claim as new, and desire to secure by Letters
Patent, is— |

1. In a pressure-regulating valve mechan-
1sm, a valve, as K, having secured to it on its
receiving side a piston of diameter equal to
the outside diameter of the valve and secured

70

75

30

Qo

95

100

105

II0O

115

I20

125

130



71 2,009-

to it on its delivery side another piston of

similar diameter, in combination with a valve-

casing having cylinders with ends opening
into the delivery and receiving chambers re-

spectively of the casing and in which cylin-

ders the pistons attached to the valve move,

‘a connection between the cylinders, means

* whereby each cylinder is in communication

10

With the chamber in which it is situated
through a restricted passage, a third cylinder
in free communication with the chamber on

 the delivery side of the valve, a third piston

I5

connected to the valve and working in said
third cylinder the pressure in which tends to
seat the valve and means acting with regu-
lated force to lift the valve from 1ts seat.

2. In a pressure-regulating valve mechan-

“ismn, a valve, as K, having secured to 1t on its

20

25
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receiving side a piston of diameter equal to

the ountside diameter of the valve and secured

to it on its delivery side another piston of
similar diameter, incombination with avalve-
casing having cylinders with ends opening
into the delivery and receiving chambers re-
spectively of the casing and in which eylin-
ders the pistons attached to the valve move,
a connection between the cylinders, a valve
normally closing said connection, means
whereby each cylinder is in communication
with the chamber in which it is sitnated

through a restricted passage, a third cylinder

in free communication with the chamber on
the delivery side of the valve K, a third piston
connected to the valve E and working in said

third eylinder the pressure in which tends to

seat the valve, means whereby the motion of
the third piston in a direction to raise the reg-
ulating-valve K acts first to open the other

- valve in the passage connecting the two cyl-

40

45

inders, and means acting with regulated force
to lift the third piston and through 1t the
valve. |

3. In a pressure-regulating valve mechan-

ism, a valve, as E, having secured to it on its

receiving side a piston of diameter equal to
the outside diameter of the valve and secured
to it on its delivery side another piston of

~ gimilardiameter, in combination with a valve-

50
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casing having cylinders with ends opening
into the delivery and receiving chambers re-
spectively of the casing and in which cylin-
ders the pistons attached to the valve move,
a connection between the cylinders, a valve
normally closing said eonnection, means
whereby each cylinder is in communication
with the chamber in which it is situated
through a restricted passage, a third cylinder

" in free communication with the chamber on

60

the delivery side of the valve K, said cylinder

having a drain-passage leading from its lower
end and a valve-seat D* formed -in it also at
its lower end, a third piston connected to the
valve E and working in said third cylinder
the pressure in which tends to seat the valve

3

E, said erlinder having a valve, as HS, formed

on its lower end adapted to seat itself on the
seat D* in the cylinder when the piston is in
its lowermost position, means whereby the
motion of the third piston in a direction to
raise the regulating-valve B acts first to open
the valve in the passage connecting the two
cylinders, and means acting with regulated

force to lift the third piston and through it
the valve L. - | |

4. In a pressure-regulating valve mechan-
ism, a valve, as E, having secured to 1t on 18
receiving side a piston of diameter equal to

the outside diameter of the valve and secured

to it on its delivery side another piston of
similar diameter,in combination with a valve-
casing having cylinders with ends opening

75

80

into the delivery and receiving chambers re-

spectively of the casing and in which eylin-
ders the pistons attached to the valve move,
a connection between the cylinders formed
through the valve K and valve-rod, a valve
normally closing said connection, means
whereby each cylinder is in communication
with the chamber in which it is situated
through a restricted passage, a third cylinder
in free ecommunication with the chamber on
the delivery side of the valve, a third pision
connected to the valve E and working in said
third eylinder the pressure in which tends to
seat the valve E, means whereby the motion
of the third piston in a direction to raise the
regulating-valve E acts first toopen the valve
in the passage connecting the two eylinders,

and means acting with regulated foree to lift

the third piston and through it the valve E.
5. In a pressure-regulating valve mechan-
ism, the valve-casing having open-ended cyl-

9o
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100

inders B’ and C' of similar diameters and a

valve-seated port A2, of outer diameter simi-
lar to the cylinders, situated between said
cylinders, in combination with a regulating-
valve E having a hollow rod E? and pistons
E' and E3 attached to it and working in eyl-
inders B’ and C', a passage connecting cylin-
ders B’ and C' through the valve and hollow

‘rod E? avalve normally closing said passage,

a cylinder D situated beneath cylinder C" and

having its upper end in communication with -

the chamber on the deliveryside of the valve-
casing and its lower end open to the atmos-

phere, a piston H working in said eylinder

and having a rod working through the hollow
rod E? of the regulating-valve and arranged
to successively engage and open the valve

‘closing the passage through the regulating-

valve and the regulating-valve itself and
means tending to raise the piston H with regu-
lated force. |

L.OUIS SCHUTTE.

- Witnesses:
CHAS. K. MYERS, -
D. STEWART. -
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