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To all whoin it may concern:

Be it known that I, SAMUEL P. CROSWELL,
acitizen of the United States, residing at Med-
ford, in the county of Middlesex and State
of Massachusetts, have invented a new and
useful Improvement in Valves, of which the

. following is a full, clear, and exact descrip-
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tion, reference beinghad tothe accompanying
drawings, forminga part of this specification,
in explaining its nature.

The invention relates toan improvementin .

valves and means for operating them, and is
especially designed for use in regulating the
flow of fluids, whereby a receptacle may be
rapidly discharged, the valve slowly closed,
and the valve be detached from its. opening
device after an opening thereof. It is repre-
sented as applied to the service-box or tank
of a water-closet; but I do not confine the in-
vention to such use.

In the drawings, Figure 1is a view, partly
in vertical section and partly in elevation, of
a service-box equipped with my invention.
Fig. 2 is a view of my improved valve, en-
larged, partly in elevation and partly in ver-
tical section. Tig. 3 is a detail view, in end
elevation, of a regulating device for regulat-
ing the action of the valve,to which reference
will hereinaftér be made. Fig.4is a viewin
horizontal section upon the dotted line 4 4 of
Fig. 2 and in plan of parts below said line.
Tig. 5is a view principally in elevation to rep-
resent a modified form of the valve,

A represents the conventional tank or serv-
ice-box. It is adapted to confain water B,
which is supplied it through the supply-pipe
b, controlled by a valve operated by the float
0" in the usual way. :

C is the outlet through which the water es-
capes from the box. It is at the end of the
horizontal section ¢ of the casting or pipe ¢/,
which has ‘a shoulder ¢? to bear against the
bottom of the box, the threaded section ¢ to
extend through a hole in the bottom of the
boxand whichisadapted toreceive the clamp-
ing-nut ¢, and a section of'a coupling uniting
it to an escape-pipe. The opening Cis on a
vertical plane. The end of the section ¢ sur-
rounding this opening forms the valve-seat ¢5,
against which the swinging valve D is adapt-
ed to eclose. This valve is in the form of a

| disk d, having upon its inner surface a pack-

ing or washer d', of leather or other suitable
material, which isinterposed when the valve
is closed between the disk and the valve-seat.
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The valve is loosely pivoted by the pivots d*

in the slot d? in the lever E, the lever being
forked below the point e to provide two arms
¢’ €2, between which the valve is pivoted and
each of which is pivoted at ¢® to the body ¢'.
The outer end of this lever has an overbal-
ancing-weight ¢t. The inner end of the arm
¢’ has an enlargement the edge of which pro-
vides the sector-gear &% the teeth of which
are engaged by the teeth of the sliding rack
F. The lever E also has a stop e® for pre-
venting the valve from turning upon its pivot
more than an extent sufficient to permit it
to adjust itself freely to the valve-seat as it
closes.

The lever E is adapted to move the valve
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from the valve-seat with an outward and up- -

ward swinging movement or from the posi-
tion represented in Fig. 1 to that represented

'in Fig. 2 and to guide the valve to its seat in

the closing of the valve.

The valveisremoved fromits seat by means
of alever G, (or any other suitable moving
device,) pivoted at g, the outer end of which
is moved by means of the pull chain or cord
g’ or any other instrumentality, and the inner
end ¢* of which is connected with the valve-
lever E by means of the longlink ¢3, pivoted
at ¢* to the valve-lever and having a catch-
pin ¢° near its upper end, which is adapted
tobe engaged by a swinging latch ¢b, pivoted
at ¢7 to the inner end of the lever when said
end is in its lowest position or as represented
in Fig. 1. The pin extends from one side of
the link. The latch is represented &s a grav-
ity -lateh and as bhaving an overbalanecing-
weight g7, so that it is always in. position fo
engage the pin ¢° It also has.an outwardly-
inclined section g8 below the shoulder ¢°, which
forms the engaging partof thelatchand which
section rides upon the pin as the latch is
moved downward, causing the latch to be
moved slightly outward until it has ridden by
the pin, when the shoulder g° closes beneath
it. The link ¢°® may be stayed by the lever
G by extending it beyond the lever and pro-
viding the extension with a vertieal slot g*°,
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through which the pivot g%, which fastens the
latch to the lever, may extend, the outer end
of the pivot being headed to lap upon the
link extension on each side of the slot, The
latch is automatically disengaged from the
link at the end of the upward movement of
the inner end of the lever by means of the
tripping-arm g, which forms a part of the
Iateh-arm, extends horizontally from the pivot
g7, and is adapted to be brought into contact
with the stop g™ at the upper end of the arm
g%, fastened to the overflow-pipe near its up-
per end, the said arm extending upwardly
from the said pipe and then horizontally at
its upper end to provide the stop. The up-
ward movement of the inner end of the lever
brings the tripping-arm ¢'! into contact with
this stop and arrests its upward movement,
thereby causing the latehing-shoulder g° to be
moved horizontally from the eateh on the link
g% thereby releasing the link and permitting
thelever B tomove downwardly and the valve
to be closed, the connection between thelever
G and the link or valve being thus absolutely
broken and the valve then becoming auto-
matic inits closing action uncontrolled by the
lever G or any continued draft upon it unless
the lever shall be released and its inner end
permitted to fall, in order that a new engage-
ment between the latch and the.catch may be
established and the inner end of the lever
again raised. After the valve has thus be-
come disengaged from the operating-lever G
its closing action is controlled by means of
water or fluid in the piston-chamber I in the
eylinder <.

The eylinder is preferably supported by an
arm 7', attached to its side and connecting it
with the body ¢’ of the valve. Its end ¢?is
open and of the bore of the remainder of the
piston-chamber. Its end ¢ has a hole ¢,
through which water flows from the tank into
the piston-chamber when the piston is moved
toward the open end thereof, as it is upon the
opening of the valve, it being understood that
the piston 4 is attached to the end of the
rack-bar I' and that the upward movement of
the lever E to open the valve causes the sec-
tore’to move therack Fina direction to cause
the piston to bedrawn to the open end of the
piston-chamber or to the position represented
in Fig. 2. This causes water to be drawn
through the inlet ¢* into the piston-chamber
andtofill thesame. The inletisthen adapted
to be closed by the check-valve 7% contained
in the piston-chamber, pivoted at ¢* and of a
shape to close against a seat in the inner sur-
face of the head ¢° about the inlet 7t The
water thus introduced into the piston-cham-
ber after the release or detachment of the le-
ver G from the valve controls the closing
movement of the valve and it permits a more
or less slow-closing movement thereof by the
rapidity with which it is permitted to escape
from the piston-chamber, provision for such
escape being obtained by means of the hole
4% in the head ¢°, which connects the interior

of the piston-chamber with the cavity of the
tank or box and permits water to flow out-
ward from the piston-chamber.

The size of the hole may be varied to vary
the time within which the chamber may be
exhausted of water by means of any suitable
device.* I haverepresented as one meansan
arm %, (see Fig. 3,) attached at one end by a
serew 1 to the outer surface of the head ¢
and the other end 7'! of which extends suffi-
ciently to permit it to be moved over the hole
to any desired extent, thereby varying the
size of the outlet, the arm being either held
with a very firm tension or by means of its
holding-screw, so that it may be moved with-
out turning the serew or being moved upon
releasing the screw and fastened in its new
position by tightening the screw.

In Fig. 2 T have shown a device for slightly
opening the check-valve 2% as the piston #°ap-
proaches the end of itsinward movement and
the valve D its seat and for holding it slightly
open until the piston has been moved out-
ward again in opening the valve D; and it
consists in the tappet-arm k, extending from
the check-valve, and the arm %'; extending
from the innersuarface of the piston and hav-
ing an inclined upper surface L near itsouter
end, which coming into contact with the tap-
pet-arm lifts the arm and moves the check-
valveslightly from its seat. Thisslight open-
ing of the check-valve serves to permit a
more rapid release of the water at the end of
the closing movement and does away with or
makes less liable a noise otherwise incident
upon the final closing of the valve.

The overflow-pipe II is supported by the
casing orbody ¢', opensinto the passage there-
in, and has an opening at its top.

In Fig. 5 the movable valve is at the lower
end of the waste or.overflow pipe. It is let-
tered M and is movable with the waste-pipe
vertically from the valve-seat m, surround-
ing the opening m’ of the escape-pipe. The
valve and waste-pipe are represented as lifted
through the medium of thelever Gand grav-
ity-lateh ¢%, pivoted to the lever and operat-
ing as above specified, and it engagesa catch
m? on the side of the waste-pipe, which is the
equivalent of the catch ¢° of Figs. 1 and 2.

The waste-pipeis practically thesubstitute
for the link ¢° of Figs. 1 and 2, and the grav-
ity-latch is detached from it at the end of its
upward movement by the stop ¢'?, the arm
supporting the stop, however, being a part of
a frame N,attached to the escape-pipe. This
frame forms a guide at n for the waste-pipe.
The waste-pipe is connected with the piston
within the piston-chamber of the cylinder ¢
by means of the rack n' on the side of the
waste-pipe by the pinion »? with which it en-
gages and which is mounted upon the end of
a shaft n%, which carriesat its otherend a seg-
ment-gear n4, the teeth of which are engaged
by the rack %%, attached to the piston and
which is the equivalent of therack F of Figs.
1 and 2.
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The upward movement of the waste-pipe
and valve M causes the rack n° to draw the
piston forward in the piston-chamber, and
upon therelease of thelifting-latch the waste-
pipe and valve are allowed to slowly close by
the escape of water from the piston-chamber,
as above specified. The waste-pipe has a
guide n¢ running in a recess in the frame N
to prevent its turning.

The operation of the device is as follows:

The upward movement of the inner end of
the lever lifts the valve controlling the es-

cape of water from its seat andantomatically-

detaches itself from the valve and automat-
ically charges the piston witha valve-control-
ling means, which insures such a slow clos-

ing of the valve that the waterin the tank or

box may be allowed to entirely escape before
it fully closes or to escape therefrom to any
desired extent and entirely independently of
the position of the actuating lever or device
G. The effect of this is to cause the outlet
to the escape-pipe to be.quickly opened, the
water to flow out from the tank through the
same, the valve to the water-supply pipe to
be opened, and the flow of water from the
tank or box to be slowly stopped after any
desired quantity has escaped from it.

In the construction represented in Figs. 1
and 2 the pressure of the water in the tank
assists the closing of the valve and the hold-
ing of the valve upon its seat. '

‘While I have described the invention as
used in connection with a service-box or tank
of a water-closet, I would not be understood
as limiting its scope to such use, but may em-
ploy it wherever it js desirable fo control the
flow of a fluid in the manner above stated.

Any mechanical equivalent for the rack
and segment-gear connection between the pis-
ton and the valve may be used.

It will be noticed that this valve regulates
the discharge of water orliquid from the tank
to any desired extent and regardless of the
size of the tank or quantity of liquid in it.

Having thus fully described my invention,
I claim and desire to secure by Letters Patent
of the United States—

1. In avalve of the character specified, the
combination of the eseape-pipe, its valve-seat
about the escape-outlet therein, a valve for
opening and closing the said outlet in the es-

‘cape-pipe, a fluid-controlling device of the

character specified connected with the valve
by a rack and sector and controlling the clos-
ing thereof, a valve-opening lever or device
also connected with the fluid-controlling de-
vice and adapted to actuate the same simul-
taneously with the opening of the valve, and
a tripping or releasing mechanism between
the said actuating lever or device, which trip-
ping mechanism is adapted to be actunated to
release theleverfrom the valve and said fluid-
controlling device at the end of the movement

of the lever in opening the valve, as and for

the purposes set forth. )
2. The combination in a valve of the char-

acter specified of the outlet, a valve-seat sur-
rounding it, a movable valve to open and
close the same, a piston-chamber having the
inlet 4, a check-valve ¢, the piston 4° in said
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piston-chamber, the rack F attached to said -

piston, a sector engaging said rack connect-
ed with the opening and closing valve and
with the lever G, the link ¢®, the lever G, the
automatic latch carried thereby, a stop for
disengaging the latch at the end of the up-
ward movement of the lever and a catch on
the link with which the latch is adapted to
become engaged; all as and for the purposes
set forth.

8. The combination in a valve of the char-
acter specified of the escape-pipe having the
escape-opening, a valve-seat surrounding the
escape-opehning, a valve movable from and
toward the valve-seat, an actuating-lever and
an intermediate tripping connection compris-
ing the gravity-latch pivoted to the lever,
having the arm g', the link or part g®>having
the cateh ¢g° and the stop g*%, as and for the
purposes described. ’

‘4, The combination in a valve of the char-
acter specified of the escape-pipe having a
horizontal extension and an escape-opening
at the end of said extension, a valve-seat c?,
the forked lever E, the valve D loosely piv-
oted upon each side to an arm of said lever.

5. The combination in a valve of the char-
acter specified of the escape-pipe having a
horizontal extension and an escape-opening
at the end of said extension, a valve-seat c?,
the forked lever E, the valve D loosely piv-
oted upon each side to an arm of said lever,
and a stop carried by the lever for limiting
the movement of the valve.

6. The combination of the escape-pipe hav-
ing a horizontal extension provided with an
outlet at its end, -a valve-seat surrounding
said outlet, an overbalance-lever E, a valve
D attached thereto and moved thereby, the
sector ¢f attached to said lever, acylinder hav-
ing a piston-chamber, an inlet ¢* and a fluid-
escape hole %, the check-valve 4% for opening
and closing the said inlet 7%, a piston %, arack

1 F attached to the piston to be moved thereby

and meshing with the teeth of the sector, as
and for the purposes set forth.

7. The combination in a valve of the char-
acter specified of the escape-pipe having an
escape-opening therein,a valve-seat surround-
ing said opening, a valve for opening and clos-
ing the same, a sector connected with said
valve, a cylinder having one end open and
the other end closed, and also having an in-
let i and an escape-hole %, a check-valve 7%,
a piston ¢* movable in the cylinder, a rack
T attached directly to the piston and mesh-

-ing directly with the sector, as and for the

purposes set forth.
SAMUEL P. CROSWELL.

‘Witnesses: )
F. F. RAYMOND, 2d,
J. M. DoLAN.
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