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1o all whom it may concern.:

Be it known that I, Jou~x C. WiILLs, a citi-
zen of the United States of America, residing
at Detroit, in the county of Wayne and State
of Michigan, have invented certain new and
useful Improvements in Valves, of which the
following 1s a specification, reference being
had therein to the accompanying drawings.

This invention relates more particularly to
an improved balanced valve; and the inven-
tion consists 1in the novel construction, ar-
rangement, and combination of different parts,
all as more fully hereinafter specified, and

“more particularly set forth in the claims.

In the drawings which form a part of the
specification, Figurel is a vertical central sec-
tion of my improved balanced valve. FKig. 21sa
side elevation with the casing and part of the
valve in vertical central section at right an-
gles to Fig. 1. ,
on line # @, Figs. 1 and 2. Fig: 4 1s an ele-
vation of the valve on a smaller scale. Fig.
5 is a detached plan of one of the packing-
rings. FKig. 618 a detached bottom plan of
the piston.
serew-cap O. | |

A 1sa globular valve-body formed with dia-
metrically opposite inlet and outlet openings
B C, communicating with each other through
a seat-opening D, upon the inlet side of which

- the mailn valve 1 1s adapted to be seated.
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This valve has 'a hollow stem K projecting
through the seat-opening and terminating in
a piston (& of about the same diameter as the
valve X (respectively its seat-opening) and
working in a cylindrical enlargement of the
valve - body bhelow the seat-opening. 'The
valve is carried upon a valve-stem composed
of two detachably-connected sections I I, the
lower one of which passes loosely through
the valve and carries on 1ts ‘end a valve-disk
J, adapted to control a séries of ports @
through the piston connecting the outlet side
of the valve with the chamber H below the
piston. This chamber also communicates
with the inlet side of the valve through the
passage I, formed around the section I', and
the admission of the fluid into this passage 1s

controlled by a valve L, formed on the sec- |

Fig. 3 1s a horizontal section

Fig. 7 is a detached plan of the

' tion I'. the seat of this valve being formed on

the top of the passage. Thesection I of the
valve-stem has a limited vertical motion rela-
tive to the valve E, so that when the control-
lino-valve L is seated the other controlling-
valve J 1s unseated, and vice versa. The sec-
tion I’ of the valve-stem is vertically guided
in 1ts movement at the lower end by the valve-
disk J, moving within a recess 5, formed on
the under side of the valve-stem and provided
with inwardly-projecting lugs ¢, (see Figs. 1
and 6,) which guide the valve-disk J within
the vertical walls of the recess and permit at all
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times a free and unobstructed communication -

between the chamber H and passage IK, since
the valve-disk cannot seat against the bottom
of the recess by reason of the ports « being
formed with raised edges upon the under side.

The section I’ of the valve-stem 1s also verti-

cally guided upon its upper end by means of

a standing guide-flange , tormed on top of
the valve, in which the thickened portion ¢ of

the valve-stem is guided, a series of holes be-
ing formed in the guide-flange ¢ to permit ac-

‘cess of the fluid to the controlling-valve L.

The upper section I of the valve-stem extends
within a cap M, detachably secured upon the
body portion A by the coupling-ring N and
provided on its top with a chamber ¢, which
forms a guide-bearing for the upper end of
the valve-stem. The chamber ¢ 18 1n open
communication with the inlet side of the valve
through a passage /A, bored through the up-
per end of the valve-stem. The middle por-
tion of the section ] of the valve-stem is formed
into a yvoke z, and the lower end is formed
with an enlargement 2, which projects into a
corresponding recess in the enlarged head 7,
formed on the upper end of the lower section

in by a screw-cap O, secured upon the exte-

riorly-threaded head y and formed with a lat-

eral passage for the purpose of detachably
engaging 1t with the section I of the valve-
stem. The valve-stem 1s actuated by means
of a crank P, which engages into the yoke ¢
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of the valve-stem and which is retained there-
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of the valve-stem and is carried by the rock-

ing shaft R, the inner end of which 1s stepped

1into an interior bearing %, formed in one side
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of the cap, and the outer end of which is sup- '
‘ported in a stuffing-box S, secured in the op-

posite side of the cap, the crank P being de-
tachably secured upon a squared portion of
the shaft. Adjacent to this squared portion
I secure a collar p upon the shaft, which seats

against the inner end of the stufﬁnw-box and -
thereby insures a tight steam-joint 1ndepend—'

ently of the Stuﬂincr-box

The shaft R carries upon its outer end a
bracket -arm T, the outer end of which is

formed with two clamping-jaws / [', adapted
to clamp between them the round hendle bar

U, and the inner end of which is formed with .
serrated disk m, adapted to engage with a cor-
- respondingly-serrated disk », secured' adja-
cent thereto upon the shaft R, all so arranged

that by means of the clamping-nut 'V upon the

outer end of the shaft the bracket T may be

adjusted to any position around the shaft,-and
the handle-bar U, which is a round bar of suit-
eble leno"th may be adjusted within the clamp-
Ing-jaws e,t any points of its length, a suitable
clamping-screw o being provided to clamp it
fast 1n any posmon

A further prov1s1on in the construction of
my valve consists in prov1d1ntr the piston G
with a friction dewce consisting of several

‘rings W, of spring metal, conﬁned 1N an an-

nular recess formed in the piston. These
rings are cut open, as shown in Fig. 5, and
heve a tendency to expend when conﬁned in
the recess of the piston, and thereby create
friction against the movement of the piston.

In practice my valve is especially designed

and edepted as a throttle-valve for steam-en-.

~gines, and 1In operating it will be seen that
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when steam is admitted by the inlet B the
valve when in closed pOSItlon as in Fig. 1, 1s
held to its seat by the ‘pressure of the steam,
and in the act of opening the valve the valve-
stem will therefore first lift the valve L from
its seat, and thereby admit the steam through
the ports £ and passage K into the chembel
H end also through the ports @ as long as the
latter remain open into the exit 81de of the
valve. As the valve-stem has buta very lim-
ited movement independent of the valve E, the
disk J will quickly close the ports @ and: pre-
vent the steam from blowing through into
the exit side of the valve. N everthelese suffi-
cient steam will pass to clear all the passages
of air and fill them with live steam, and thus
When the ports @ are closed the chember H
1S filled with live steam, and the valve E is now
in a balanced condmon and will be readily

- lifted up from its seat and remain balanced

6o

in any pOSIthIl into which it may be moved,
and it is held in snch position by the fI'lCthI].
of the friction-rings W on the walls ot the_

| chember H.

My valve is constructed with a special at-

tention to its economical manufacture upon a

large commercial scale, and it is composed of |

794,267

few and simple parts which can be readily
assembled. _

‘What I claim.as my ‘invention ‘is—

1. The combination with the valve-casing

‘and the seat-opening therein, of a main valve

held to the seat-opening by pressure from the

mlet side,-a balance-piston on said main valve

working in a chamber formed in the outlet
side of the casing and opening into the same,

a port or ports through said piston through
which the chamber below the piston is adapt-

ed to communicate with the space above the

‘same, a passage leading through the main
valve and piston into the chamber below the
same, a valve-stem wholly contained within

the valve-casing and passing loosely through
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said passage and two controlling-valves on

sald valve-stem, one above the main valve and
controlling the passage and the other in the
chamber below the piston and controlling the
port or ports, said valves adapted to carry
the maln valve in raising and lowering the
valve-stem after a limited movement operat-
ing said controlling-valves together in the

manner described to balance the main valve

in advance of its opening and in its open po-
sitions, said main valve and piston adapted to
malntain itself 1n any position into which it
may be moved independently of its connec-
tion with the valve-stem or the positions of
the controlling-valves.

2. The combination with the valve-casing
and seat-opening therein, of a main valve held

to the seat-opening by the pressure of the
fluid, a balance - piston on said main valve

working in a chamber in the outlet side of the
valve-casing and provided with a port or ports
through Whlch the fluid 1s adapted to enter
from t_h__e outlet side of the valve into the cham-
ber below the piston when the main valve is
open, a passage through the piston and main
valve through which the chamber below the
piston is adapted to communicate with the in-
let side of the valve-casing in the open or

closed position of the main valve, a valve-

stem passing loosely through said passage and
adapted toraise and lower the main valve and
have a limited movement therein and two con-
trolling-valves onsaid valve-stem operated by
the limited movement of the valve-stem in the
manner described to balance the main valve
in advance of its opening and in its open po-
sitions, said controlling-valves and valve-stem

“being wholly inclosed within the valve-casing

and independently balanced by the pressure
of the fluid when the main valve is opened.
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3. The combination with the valve-casing

and seat-opening therein, of amain valve held

to the seat-opening by the pressure of the

fluid in the inlet side of the valve-casing, a
balance-piston on said main valve workmo‘ in
a chamber formed in the outlet side of the cas-
ing and subjected to the pressure of the fluid
upon. its upper side when the main valve is

125




1O

15

20

30

35

40

45

50

55

6o

794,267

Fa

open, a port or ports in the piston through
which the chamber below the piston is adapt-
ed to communicate with the space above the
same, a passage leading through the main
valve and piston into the chamber below the
piston, a valve-stem wholly inclosed within
the valve-casing and passing loosely through
the passage, two controlling-valves on sald
valve-stems., one above the main valve and
controlling the passage and the other in the

chamber below the piston and controlling the

port or ports therein, said valves adapted to
carry the main valve in raising and lowering
the valve-stem after a limited movement of
said valve-stem operating the controlling-
valves in the manner described to balance the
main valve in advance of its opening and in
its open positions independently of 1its con-
nection with the valve-stem, said valve-stemn
and controlling-valves being also balanced by
the fluid when the main valve is open, inde-
pendently of the positions of the controlling-
valves. |

4. The combination with the valve-casing
and seat-opening therein, of a main valve held
to the seat-opening by the pressure of the fluid
in the inlet side of the valve-casing, a balance-
piston on said main valve working in a cham-
ber in the outlet side of the casing and sub-
jected to the pressure of the fluid uponits
upper side when. the main valve 1s open, a port
or portsinthe piston through which the cham-
ber below the piston is adapted to communi-
cate with the space above the same, a passage
leading through the main valve and piston
into the chamber below the same, a valve-
stem wholly contained within the valve-cas-
ing and passing loosely through the passage,
means for manually raising and lowering the
valve-stem within the casing, two controiling-
valves on the valve-stem, one above the main
valve and one in the chamber below the pis-
ton, and adapted to carry the main valve after
a limited movement of the valve-stem said
limited movement operating the controlling-
valves in the manner described to balance the
main valve by the pressure of the fluid on
opening the main valve and in any position
into which it may be moved, and a friction
device applied to the piston and adapted to
maintain the main valve In position agalnst
any inherent tendency of the valve-stem and
its actuating devices to displace sald main

valve, thereby disposing with the necessity ot |

a locking device.

5. The combination with the valve-casing
formed with inlet and outlet openings com-
municating with each other through a seat-
opening, of a main valve seated upon sald
seat-opening by pressure from the inlet side
of the casing, a balance-piston on sald main
valve working in a chamber formed 1n the
outlet side of the casing and provided with

“trolling-valves carried

3

| ports through which the chamber below the

piston is adapted to communicate with the

outlet side of the casing, a passage through

said main valve and piston, a valve-stem
wholly inclosed within the valve-casing and
passing loosely through said passage, two con-
by said valve-stem, one
above the main valve and the other in the
chamber below the piston and adapted to op-
erate the main valve after a limited movement
of the valve-stem adapted to operate the con-
trolling-valves together and control the pas-
sage and portsin the manner described to bal-

ance the main valve by the pressure of the

fluid, a rock-shaft journaled in the valve-cas-
ing and having actuating connection with the
valve-stem and a friction device applied to the
piston to hold the main valve and the valve-
stem and its actuating means in their adjust-
ed position independently of any locking de-
vice, the valve-stem and controlling-valves be-
ing balanced by the fluid when the main valve
1S open. - |

6. The combination with the main valve
seated upon the seat-opening in the casing by
the pressure of the fluid from the inlet side
of the casing, a piston on said main valve
working in a chamber formed in the outlet
side of the casing and provided with a port or
ports forming a passage for the fluid from the
chamber below the piston into the outlet side
of the casing, a valve-stem passing loosely
through the main valve and piston and adapt-
ed to positively operate the main valve after
a limited movement, two controlling-valves
on said valve-stem codperating with the pas-
sage and ports in the main valve and piston
to balance the main valve by the operating ot
the valve-stem before lifting the main valve,
a cap upon the valve-casing having an inte-
rior guide-bearing for the valve-stem, a shatt
transversely journaled in said casing, operat-

ing connection between said shaft and valve-
stem, two serrated disks upon said shaft, one

loose and one fast thereon, an arm on said
loose disk, clamping-jaws formed at the free
end of the arm and a handle-bar adjustably
clamped in said jaws.

7. The combination with the valve-casing
and seat-opening therein, a main valve seated
by the pressure of the fluid upon sald open-
ing, a piston on said main valve frictionally

engaging in a chamber formed in the outlet

side of the casing, a passage through the main
valve and piston and ports through the piston
through which the chamber below the piston
is adapted to communicate with the inlet side
and with the outlet side of the casing respec-
tively, a valve-stem composed of two detach-

ably-connected sections, the lower one passing
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loosely through the passage and carrying two .

controlling-valves adapted to codperate with
said passage and ports to balance the main
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valve by a limited movement of the valve- | gitudinally adjustably secured fo said frafis-
stem in advance of lifting the main valve, a | verse shaft. _ - 10
cap on the valve-casing provided with an in- In testimony whereof I affix my signature in
terior guide-bearing for the upper end of the | presence of two witnesses. I

5 valve-stem, a transverse shaft in said cap op- JOHN C. WILLS.
eratively engaging with the upper section of Witnesses:
the valve-stem to positively raise and lower Orro F. BARTHETL,
the same and a handle-bar rotatively and lon- ADporrr BARTHEL.
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