%

= A
> S \
o wm.rﬁui!ﬂ/'//r! ot A ” T .
e. A, Z R\
- ¢ A OB “ - m
D ._ ¢ | _. -
>
“yus
a . __. N
8=
2t
| | 3 _
= < - ,V// | -
=% 1 B HE |
Q o & | o
_s m .__...m_ T | B 9
G3F 0 WKy o 3
P BT M ¢+
e ﬁ;_ﬁ,_w//\.\\s!./.ﬁtlv LA N H_u o N
. ST I ity g R, : |
| l FJ_ .,_;_f_a..m- A AR AR AN R AV A S S L LS B AP 0 9.,
| __ 0L AN T T T ZZ 2 ji#ﬂli..ﬂ.l-]l .ﬁfff«lﬂﬂ‘ SR MM M R N, 7
Y 1, 1. ﬂhhklrhrﬂffumf”/“‘ [/ P22 RTS
&S T
= 3 " R
o 3 wJ |
. H .
=z 2 F v

\.-I*.',.’
A

.9

"/4"-"4

Ar
v

THE NORRIS PETERS CO., PHOTOSLITHO., WASHINGTON, D.




IO

L5

20

25

- the valve; Kig. 3, a simlilar view showing my
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LOUIS SCHUTTE,

OF PHILADELPHIA,

PENNSYLVANIA.

BALANCED VALVE.

'SPECIFICATION forming part of Letters Patent No. 671,149, dated April 2, 1901,
- Application filed April 21,1899, Serial No. 71'3,88._9‘ (No model.)

To all whom it may concern:

Be it known that I, LOUIS SCHUTTE, a citl-
zen of the United States of America, residing
in the city and county of Philadelphia, in the
State of Pennsylvania, have invented a cer-

tain newand useful Improvementin Balanced

Valves, of which the following is a true and
exact description, reference being had to the

accompanying drawings, which form a part

thereof. |
My invention 1elate3 to balaneed valves

such as are used in supply-conduits for steam’

and other fluids, the object of my invention
being to provide a valve of very perfect bal-
ance and in general to 1improve the construc-
tion of this class of valves.

The nature of my improvements will be
best understood as described in connection

with the dldWiDgS in which they are illus-
| The outer end of the rod 1s squared, as indi-

trated, and in which—

Flu'm.e 1isacentral section thr ough a leve- |

casing and valve formed and prowded with
my improvements.
sectional view showing the ordinary construc-
tion of the valve-seat and the seat portion of

improved construction, and Fig. 4 1s a view
showing a modification of the device for actu-
atmg the valve.

A 1s the valve-casing, divided in the usu&l
manner into chambers A" and A® connected
by a circular opening As, the flow of the fluid
being from the chamber A’ through the open-
ing A% into the chamber A* As shown, the
valve-casing 1s formed with a large circular
opening A* leading into the chamber A' im-

- mediately over the opening A° and with a
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smaller opening A®, leading into the cha,mber
A* opposite to the opening C A4,

B is a valve-seat ring screwing into the

opening Aand having formed on it the usual
conical valve-seat, (indicated at B'.) In ad-
dition to this seat, however, 1 provide a ring
B with a pmallel-mded cylmdneal wall (indi-
cated at B*) entirely surrounding the seat B’
and adapted to make a eompa;ra,tively close

| fit with the outer edge of the valve.

C is a cylinder the internal dlam'eter of

which is substantially the same as the exter-

nal diameter of the valve. This eylinder is
provided with an annular flange C’ atits up-

chamber AZ.

Fig. 2 i8 a fragmentary

I the wall surrounding the opening A* and is

formed with a channel (indicated at ¢') to per-
mit the passage of fluid from the chamber A'.
D is a cover or lid adapted to close the open-
ing A% leading into the chamber A', and to fit
down closely over the top of the cylinder C,
as shown. Thiscoveris formed with acentral
opening D', corr espondmﬁ in size and propor-
tion with the opening A®, leading into the
It 1s also formed Wlth a chan-
nel or passage D? having an elbow D3, which
connects with the ehannel ¢’ and has ihs outer
end externally threaded, as indicated at d*.
The channel ¢/, D3, and D? leads, it will be
seen, from the chamber A’ into the top of the

cylinder C, and its effective area is controlled
and regulated by a rod H, a portion of whieh
is threaded and screws into the threaded por-

tion d? of the passage D?, as indicated at E'.

cated at E? so as to permit of the adjust-
ment of the rod by turning the screw and, as
shown, is protected against accidental move-
ment and leakage by a screw-cap HEs.

F indicates.the valve, having a conical seat

F', adapted to fit on the seat B’ of the ring B

and its outer edge (indicated at F?) &dapted

to fit nicely in the cylindrical wall B* of the

ring. The valve is also provided with a pis-

ton extension (indicated at F°) which fits in

the cylinder C and, as shown, is formed with
a contracted opening K¢ by thh the cham-
ber A’ and the cylinder C are placed in com-
munication, as well as through the regulable
channel heretofore desceribed as leading into
the top of the cvlinder. In the center of the
valve F is formed a valve-seated passage K>,
of greater diameter than the valve-rod whmh
passes through it and arranged to connect

with the undel side of the valve, as shown,

through passages F°. The valve is also pro-—
vided with a downwardly-extending sleeve
E7, the lower edge of which is indicated at f.

Before ooing TFurther with the description
of the apparatus I would state that in the or-
dinary construction of valves and valve-
seats, such as is indicated at F?, the conse-
quence of the first motion of the Valve away

from its seat is that the steam or other fluid

enters the narrow space between the valve
and its seat on the outside and betfore escap-

per end, Whleh rests, as shown on the top of | ing is forced to move through what is, in ef-
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tendency to move the valve upward.

o 671,149

fect, a contracting orifice, the result of which
is at times that the full or nearly full steam-
pressure is maintained under the seat with a
'I’'his
1s not appreciable when the valve is opened

- to, or nearly to its full extent but in the act
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casting K, which fits

of opening not infrequently gives rise to a
thumping, which is highly undesirable. This
tendency 1 overcome by providing the valve-
seat with the surrounding wall, as indicated

at B% which keeps the valve closed against

the passage of any considerable amount of

steam or other fluid until the seat F of the

valve has passed to such a height above the
seat [3° as to render the effect, of the concen-
tration of the fluid in passing beneath the
seat unappreciable.

Returning to the construction of the de-
vice as illustrated in Fig. 1, G G are stuffing-
boxes of usual construction, one arranged to
close the opening D' in the lid D and the

other to close the opening A® in the casing.

A. Both of these stuffing-boxes are pr ovided
with a gland G° and screw-ring G* and are
formed with portions (mdledted at %) seated
1nside of the packing-holding chamber, mak-
ing a fit ot the usual character with the rod
passing tarough. As in the case of the up-
perstuffing-box, I haveindicated aninwardly-
extending sleeve ¢°, which serves as a stop to
limit the motion of the valve-rod, as will be
hereinafter explained. While my valve-rod
may be actuated by any convenient mechan-
ism, I prefer to connect the actuating mech-
anism with the stuffing-box casting, and for
vhis purpose provide the casting with lugs,
such as are indicated at G’ and which are ar-
ranged to support a pivot-pin G2

H 1s a valve-actuating rod or spindle,

whieh, as shown, is shouldered at top and
bottom, as indicated at H', and provided
with terminal threaded pmblom, (indicated
at H*) Fitting over the upper end of the
rod H is the sleeve I, which extends through
the upper stufﬁng-box and has formed on its
end a valve I', adapted, when the rod is forced
down, to fit apon and close the valve-seated

opening F® in the center of the valve I'. As

shown, the sleeve 1 is held in position by the
against its end, and the
nutJ, screwing on the threaded end H? of the
Spmrlle proper.

¢ 18 a sleeve similar to the sleeve I, fitting
over the lower portion of the valve- rod .:md
passing through the stuffing-box at the bot-
tom of the valve-casing. Tt is held in POSsi-

tion by a ring &£ and a nut J, serewing - over

~ the threaded portlon H2 of the lower end of

6o i

the rod . The upper end of the sleeve 7 is
indicated at 7/, and the distance between the
end 7' of the sleeve 2and the lower end of the
valve I, attached to the rod I, is slightly
greater than the distance from the top of the
valve I to the bottom of its sleeve extension

¥, leaving a portion /2 of the rod H uncov-

ered by the fixed sleeves, upon which portion
fits the sleeve extension f7of the valve F. In

by a plug, as indicated at O,

| effect the sleeves I and 7 may be considered

as parts of the valve-actuated spindle, from
which point of view the portion A~ would be

simply a portion of lesser diameter. The
building up of the valve-spindle of the parts
specified is, however, preferable for obvious
reasons.

As shown in Fig. 1, the casting I has
formed at one side a tubular extension K’, in
whichi 1s secured a plug L, the lower portion
of which 1s_hollow and threaded, a flange L
serving as an-abuatment against the lower end
of the tube K' and a squared extension L~°
serving to hold the hand-wheel M, which is
secured in place by means of a nut serewing
on a threaded projection L3. N may be called
a ‘‘link,” pivotally secured to the pin G*and
having, as shown 1n Kig. 1, a threaded upper
end N', serewing into the threaded end of the
plug L. In the modification illustrated in
I'ig. 4 the link L is of somewhat di
shape, and instead of having its upper end
provided with a thread 1t is provided with a
pin, (indicated at N? ) The casting K in this
modification has on one side lugs, such as
are indicated at K?, for holding the pivot-pin
k*, and on the other side a rack-segment, as
Indicated at K°. O is a lever pivotally at-
tached to the pivot-pin N?and &% Its outer
end is made hollow, as indicated at O', trans-
verseopenings O*and O°being formed through
1ts walls and its outer end threaded and closed
P’ is a recipro-
cating toothed arm moving in the hollow por-
tion O' of the lever O, with its outer end I
held in alinement in the plug at the end of

the lever and a transverse opening P formed

1n 16, 8o as to register with the openings O?
and O in the hollow end of the lever O. ()
is a bent lever secured to a pivot-pin Q on
the under side of the iever O and passing
through the transverse slots O° P3, and O%,
so that its free end will lie within easy finger-
grip of the hand of the operator holding the
end of the lever O. A roller Q° may be con-
veniently supplied to fit in the opening P of
the toothed rod P. |

1t will be obvious in the case of the con-
struetion shown in Ifig. 1 that the turning of

ferent
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the hand-wheel M will draw the rod Il and -

1ts attachments up or down, as may be de-

sired, and 1t 1s equally obvious that the rod.

H and its attachments may be moved up
or down by moving the lever O and held in
any desired DOSIthH by permitting the en-

gagement of the toothed rod P with the seg-
ment K P.

Asshown in Fig. 1, the valve is partly open.
Assuming that it is closed and the valve I
seated in the opening F° it will beobvious that
all flow of fluid from the chamber A’ to the
chamber A*is cut off,also that the fluid having

access to the inside of the ¢ylinder C through
- the opening I* and the channel ¢’ D3 D?, the

valve will be held to its seat not only by the
direct action of the spindle, but by the pres-
sure of the fluid in the chamber A’. When
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it is desired to open the valve,* the rod H 1s
moved upward, the first effect of which is to
raise the valve I' from its seat, permitting the

escape of the fluid contained in the cylinder

C with much greater rapidity than it can be
supphed tlnouo'h the restricted orifices lead-
ing into the eylmdet |
Lhelefme lessened above from the top of the
valve, and as soon as the upward motion ot
the rod H brings the top ¢’ of the sleeve? into
contact with the lower end 17 of the valve-
sleeve F7 the valve will be raised from its
seat with little more resistance than its own
weight. 1t will also be obvious that if at any
time the pressure on the lower face of the
valve exceeds that onits upper face, acting in
the evlinder C, the valve will move up until
it is stopped by the valve I' and its opening
I’ thereby closed, whereupon pressure will
rapidly iweumul&te in the ¢ylinder C until it
exceeds the pressure on the under side of the
valve, thus returning it to normal position—
to Wlt a position In Whleh it rests on the up-
per end of the sleeve 4. This same action
will oceurin closing the valve in case, for any
reason, 1t does 11013 move freely dow The
downwa,ld motion of the valve-rod closes the
opening F% and the rapidly - accumulating
pressure in the cylinder C, which is necessa-
rily in excess of that on the under side of the
valve, will tend to push it downward, assist-
ing the force applied to the spindle.

By carrying up the valve- spindle entir oly
through the casing, as shown, 1 e fectively
hal&nee it, so that when the Valve 18 opened,
the steam orother fluid has notendency what-
ever to move the spindle. On the other hand,
when the valve is closed there is a slight ex-

- cess of pressure on the valve I', tending to

hold it to 1ts seat.
Having now deseribed my invention, what

I claim as new, and desire to secure by Lettel )

Patent, 1s—

1. A valve-casing as A having a valve-seat
as B in combination with a valve, as F, hav-
ing a piston extension, as F>, and a valve-
Se&ted opening, as F%, a cyhndel C in which
the piston extension I fits and which is pro-
vided with means for admitting flaid from
the casing above the piston and with regu-
lated ﬂow a valve-stem working thlouﬂ'h a
stuffin tr-box in thecasing and connected wwh
the mlve by means as dea-.enbed allowing it
a slight freedom of longitudinal movement

The fluid-pressure is:

5

and a valve, as I', secured to the stem in po-
sition to close the opening E° when the stem
is moved to close the valve F and to open 1t
in advance of & movement of valve F when
the stem is moved to open the said valve.

2. A valve-casing,as A,having a valve-seat,
as B', with a bubstantlaﬂy par allel-sided wall
B? in combination with a valve, as I, having

- a seat F'and a eylindrical extension E* adapt-

ed to fit in wall B? having a piston extension
as F°, and a valve»&e&tad opening, as F°, a
eylmdel C in which the piston extension I‘3
fits and which is provided with means for ad-
mitting fluid from the casing above the pis-
ton and with regulated ﬂow a valve-stem
working throuﬂ'h a stuliing- bov. in the casing
and con qected w1bh the V::lee by means as de-
seribed allowing it aslight freedom of longitu-
dinal movement and a valve, asl’, seeured to
the stem in position to close the opening F°
when the stem is moved to close the valve
I! and to open it in advance of a movement
of valve ¥ when the stem is moved to open
the said valve.

3. A valve-casing,as A, havmﬂ' a valve-seat,
as B, in combination wmh a valvﬁ as B, hzw-

ing a piston extension, as K4, and a valve-

seated opening, as K% a cylinder C in which
the piston extension F* fits and which is pro-

vided with means for admitting finid from

the casing above the piston .:md with regu-
lated ﬂow a valve-stem working throuﬂ*h
stufﬁnﬂ‘-boxes arranged on opposite sides of
the casing and ha,vmﬂ* a narrowed neck, as A,

on whmh a Somewh&t shorter extenswn j O of

the valve F fits and moves and a valve, as I,
secured to the stem in position to close the
opening F% when the stem is moved to close
the valve I and to open it in advance of a
movement of valve I when the stem is moved
to open the said valve,.

4. In combination with a valve-casing, a
valve working therein and a valve-stem ex-
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tending from the valve through the casing, a

latemlly—plogjeeblnﬂ' casing, as K’ secured to
the top of the valve-stem, a thr ea,ded plug se-
cured to and turning in casing K' and a
threaded projection, aﬁ;_N secured to the
valve-casing and in engagement with the

threaded plug. |
- | LOUIS SCHUTTLE.

Witnesses:
CraAs. F. MYERS.
D. STEWART.
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