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To all whony it muay concerns

be it known that I, PATRICK W. DOHERTY,

of the city of Boston, in the county of Suf-
folk and State of Massachusetts, have in-
vented certain new and useful Improvements
in Operating Mechanisms for Valves of Wa-
ter - Closet and other Tanks, of which the
following is a full, clear, and exact deserip-
tion.
Thisinvention relatesto mechanism for op-
erating valves of water-closet and other tanks
to secure their opening and closing, and to
mechanism for regulating or controlling or
governing the movement of the valve in its
closing or opening, or in both its closing and
opening.

The invention, in substance, consists, first,
in the combination, with the opening and
closing valve, which may be otherwise of the
usual or any other suitable construction or
arrangement, and a lever which is fulerumed
on a support or equivalent mechanism there-
for and suitably adapted to be operated, of
a vertical arm or extension of the valve, a
vertical lever or levers, preferably at least
two, opposite each other and each fulerumed
on a yoke or carrier surrounding and mova-
ble up and down on the valve-extension and
severally suspended from the operating end
of the operating-lever, and each vertical lever
at 1ts lower end adapted to engage with and
disengage from said valve-extension, and a
stationary abutment for the upper ends of
sald vertical levers as the levers are raised
and lowered, and all otherwise, so that on the
lowering of the vertical levers and their mov-
able yoke or carrier by a lowering of the op-
erating end of the operating-lever, or other-
wise suitably, their lower ends engage the
valve-extension and on a then raising of them
by the raising of the operating end of the op-
erating-lever, or otherwise suitably, they re-
main 8o engaged,and they lift the valve from
its seat and thus open it, and finally, by the
operation of the stationary abutment on their
upper ends, they are released from said en-
gagement with the valve-extension and the
valve is left free to close; second,in the com-
bination, with the above, of a vertical angu-
lar lever fulerumed on a S}litable support and

having the valve suspended from one and

the lower of its arms and an abutment on

sald operating-lever for the rest or engage-
ment with and disengagement from it of the
upper arm of said angular lever, and all oth-
erwise, so as in each direction of movement
of the operating-lever to secure an opening
of the valve, to be followed in each instance
oy its close; third, of an opening and closing
valve, which maybe of the usual or any other
suitable construction or arrangement, and
mechanism suitable to secure its opening and
closing, in combination with a lever or levers
fulerumed on a stationary support, and con-
structed and arranged substantially as here-
inafter deseribed, to produce in a suitable di-
rection a yielding pressure against and friec-
tion on the valve or some part moving with
it, and . thereby secure a retardation of the
valve 1n its movement to close. -
In the drawings forming part of this spec:-
fieation, Figure 1 is a longitudinal vertical
section of a water-tank andits discharge-pipe
and a side elevation of the valve elosed, and
mechanisms of this invention to secure an
opening of the valve on both movements of
an operating-lever and to allow the valve to
close alter each opening and to retard it in
each closing movement. Iig. 14 i3 a view in

detall. Figs. 2, 3, and 4 are cross-sections,
lines 2 2,3 3, and 4 4, respectively, Fig. 1.

IF1g. 5 is a view in detail illustrating a modi-
fication hereinafter described. T'igs. 6, 7, S,
and 9 are similar views to Fig. 1 on areduced
scale, and otherwise as will hereinafter ap-
pear. |

In the drawings, A is a tank.

B 18 a discharge-pipe leading from the bot-
tom of the tank. |

C1s a valve for opening and closing the
discharge-pipe at the tank, suitably arranged,
and, as well known, in opening and closing to
move and be guided directly vertically, and
D 1s a lever having a fulerum X of a station-
ary support If of the tank, and at one end D?
suitably connected by a chain and pull, (not
shown,) or otherwise, (not shown,) as well
known, 8o as thereby to be moved in one di-
rection, and at its other end D3 weighted at
(x, or otherwise suitably adapted and as well
known, so as thereby to be moved in the
other and opposite direction on a release of
the power or force applied to its end D? to
move 1t, and all and otherwise, except as to
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~the features of this inv entmn as well known
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in water-tank systems of dwelhnguhouse%,
buildings, &c., or. otherwise suitably, and

therefore needmﬂ* no more particular descrip-
tion herein.

H 1s an upright or vertical arm or exten-

sion.of the valve C, and, as shown, constitut-

ing the overflow-pipe of the tank, opening
(not shown) at its upper end H*to the water-
space of the tank, and at its lower end (not
shown) having ﬂommumc&tlon through the
thickness of. the valve with the diseharge-
pipe B, and initself, neither as a whole nor as
to its separate parts, forming, except as here-
inafter stated, any part of this invention.

H? 18 a homzontal flange surrounding valve-

extension H mtermedmte of its hew‘ht and

H* is a shoulder on under side of ﬂa,nﬂ*e H?,

and the upper side H® of flange, prefer ably, 18
1_nwardly and upwardly flaring.

J 18 a collar or yoke 1008613” Smroundmﬂ
and above the shoulder H* of the valve-ex-
tension H. The yoke J has two downwardly-
projecting arms J* on its opposite sides, and

which, co-operating with the lateral notches

¢ on corresponding opposite sides of the valve-

“extension H, and into and through which they
extend, serve as guides to the up and down

movement of the yoke over the valve-exten-
sion, as will hereinafter appear.

L L are two vertical levers on opposite sides,
of the valve-extension andits encircling yoke
J. Each lever L is hung on a separate hori-
zontal fulerum 12 of the yoke, and the outer

end of the lower arm L° of each is of hook
shape, to engage and, asit were, gripand bear
upwardly . a,n'a,mst the shoulder H<of the valve-
extension.

K K are chains, but they may be other lines

of a flexible or other suitable character, pref-

erably flexible, two for each vertical lever.-

These chains K X at their lower ends are
hung to the side horizontal projecting arms
L5 of the several levers L. on opposite sides of
the valve-extension H, and at their upper ends
to the operating end D?of the operating-lever
D. The upperarm L of each valve-gripping
lever projects upward and into a vertical
shell or casing M. Thisshell M1is open at its

Jlower and upper ends, and interiorly 1t is of a

conical shape and its inner side or wall M? is
upwardly-inclining from its lower to its upper
end. The inner wall of the shell in the rise
and fall of the gripping -levers makes, as

hereinafterappears,an abutment for the outer

edges [ of the upper arms L* of the valve-
oripping levers, and, again, the lifting of the
operating end D-? of the 0per&tmﬂ -lever,
through the chain K K, lifts the valve-grip-
ping 1_evers L, and, furthermore, first swings

them on their fulera in a direction by which
their lower arms are moved toward each other |

and firmly closed on the flange H® and engaged

with the shoulder of the valve-extension,-both
being properly situated therefor, in which

- pogition they are held by their continued lift

from the movement of the operating-lever, and |

405,052

finally the upper arms of the gripping- levers
by their outer edges being brought into con-

“tact with the .;Lbutment-wall M- of the shell M,
‘suitably situated therefor.

The upper arms
of the levers are thereby moved toward each

other and the lower arms away from each

other and released from their grip of the
valve-extension, by which the valve is set free
to close. |

N is a vertical anﬂ*ular lever fuleramed at
its angle N*on a suitable stationary support,
and below but at one side and between the
operating end D? and fulcrum E of the oper-
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atmo‘-level D, and ifs arms progeet toward

S(le oper a,tmﬂ‘ end.

O 1s a rod at its opposite ends hunn‘ from"

the outer end of the lower arm N° of anﬂ'ular
lever N and the upper end of valve- exten-
sion H.

P is a Veltlcally-exteudmn* abutment- fac:e

on and projected from one side of the oper-
ating-lever D, and D* is a foot-piece of the
ang ular lever N which rests against the abut-
ment face P of the lever D when the two lc-

vers are in their normal positions, Figs.1 and

6. Theangularlever N swings on its fulerum

QO

N2 and its movement in opposite directions

is limited by the abutment of the opposite
ends N° N¢ of its projection N7 against the
stops N8 N? of the standard F and smtablv lo-
cated therefor. The foot-piece D* in its part
resting on the abutment-face P of lever D
projects from the side of the angular lever N,
so that in the operation of the 1eveis D N, as
hereinafter appears, the projecting abutment
P of lever D can pass under it, (qee Fig. 8,)

the angular lever N then being 1n 1ts norma,l

posmon A chain may be subsmtuted for the
rod O connecting angular lever N with Vd;lve-
extension H.

In the normal position of the opelatmn*-
lever D and with the valve closed the valve-
gripping levers L are out of engagement with
a,nd above the shoulder H* of the valve-ex-

95

1QO0O

105

110

tension, and their upper arms L*are under

pressure of the abutment-wall M? of the sta-
tionary shell M. On pulling down on the op-

erating-lever D at its operating end D? the an-

gular Tever N is swung by the pressure of the
abutment of the oper atmcr-level against its
upper arm N*ina dir ectlon acting through its

11§

lower arm N? and chain conneetlon Wlth the

valve-extension,toraise the valvefromits seat,

and thus to open it, when, by the contmued
downward movement of the operating end D?

of the operating-lever D, said lever D and up-
perarmof the angular lever escaping fromeach.

other,and the abutmenb P of operating-leverD
passing under the foot D*of the anﬂ'ular lever,

llmlt of its movement stated, the valve-grip-

pinglevers,being thenr elea,sed from the press-
ure of the abutment—shell M on their upper

arms, automatwally engage the shoulder H*
of the valve-extension.

120

the valve -is left free to close, on whlch and'. |
on the operating-lever havmn‘ leached the

130

On the return of the .
operating-lever to 1_1;3,1101111;&1__ position the op-
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eraling-lever, through its chain connection
with the yoke J, carrying in common the
valve-gripping levers, because of the engage-
ment of said levers with the shoulder H* of
the valve-extension, then raises or lifts the
valve from its seat and so opens it, when, from
the continued return movement of the oper-
ating:lever, said gripping-levers, by the then
abutment of their upper arms against the in-
ner side of the shell M, are automatically re-
leased from their engagement with the shoul-
der of the valve-extension, leaving the valve
free to close. The operating-lever and sev-
eral parts connected with and operated by if,
all as described, finally return to their normal
positions. |

Figs. 6 to 9, bothinclusive, illustrate the op-
erating, angular, and valve- gripping levers
severally 1n their position at different por-
tions of the movement of the operating-lever
and the valve when opened and closed in re-
lation thereto. In Fig. 6 the several levers
are shown in their normal positions and the
valve 18 closed. In Fig. 7 the operating-lever
D is shown as having been moved sufficiently
at 1ts operating end from its normal position,
Fig. 6,to have secured anopening of the valve
by the operation of the angular lever N con-
nected therewith, and said angular lever and
the abutment therefor of the operating:lever

as having escaped from each other, leaving

the valve free to close. In Fig. 8 the operat-
ing-lever is shown with its operating end as
having reached the limit of its movement
and the valve-gripping levers suspended from
1t as then engaged with the shoulder * of
the valve-extension. In ITtig. 9 the operating-
lever 1s shown as on its return movement and
sufficiently to have secured an opening of the
valve through its lift by the operation of the
valve-gripping levers thereon and their es-
cape from engagement with the valve-exten-
sion, leaving the valve free to close, the whole
ending in a return to the normal positions,
Kig. 6, of the several parts.

From the description above given it is plain
that in each direction of movement of the op-
erating-lever the valve is opened followed by
its closing, thus securing two separate dis-
charges of water from the tank, which, pref-
erably, should be unequal in quantity, the
smaller on the first and the larger on the sec-
ond opening, so as to give to the closet-bowl
connected to the discharge-pipe of the tank
what are known as “preliminary ” and “after”
washes. This inequality in quantity of the
washes 1s oblained by a less opening of the
vaive for the preliminary than for the after
wash, and in the mechanism deseribed it is
provided for by an adaptation of the parts to
open the valve on the first movement of the
operating-lever to a less extent than on the
second movement of the operating-lever.:

To prevent thumping of the valve on its
seat In closing, and injury and undue wear
of the valve and its seat therefrom, and also
to obviate disagreeable and annoying noises

consequent on a rapid close of valve, under
thisinvention a self-acting and yielding press-
ure and friction mechanism is combined with
the valve, all as now to be described in detail.

In Figs. 1 and 4,Q Q are two vertical angu-
lar levers on opposite sides of the valve, and
each hung at its angle Q* on a separate ful-
crumof a stationary support Q?, surrounding
and constituting, as it is particularly shown,
one of the guides for the valve in its vertical
movement. - In the normal or closed position,
as also in all positions of the valve, the lower
arm Q' of each pressure-lever  rests and
bears against the ounter edge of a horizontal
peripheral flange Q7 surrounding or a part
connected to and moving with the valve, and
each leveris held at said bearing, as, for illus-
tration, by weighting, as at QY their upper

arms QF, or otherwise suitably, and thus a-

ylelding pressure and frictional contact in a
suitable direction are produced on the valve,
and all in a manner capable, under proper
adjustment, to secure a retard of the move-
ment of the valve at or just prior to its seat-
ing, and without practical interference with
it, and so obviating a thumping of the valve
on its seat, and preventing injury to valve and
seat, as also disagreeable and annoying noise
of valve, &e.  Preferably the weights weight-
ing the pressure-exerting levers Q Q are ap-
plied so as to be adjustable in their action,
and, 1n lieu of weights separately applied to
the levers, the levers themselves may be in-
tegrally suitably weighted and a spring or
other elastic cushion substituted for or used
with the weight, for illustration, as shown
at R, I'ig. 5, the spring R being confined end-
wise Tor a torsion action on the lever. The
standard or support IF for the operating-lever
D has stops A* B* to limit the movement of
lever in opposite directions.

Having thus described myinvention, what1
claim, and desire to secure by Letters Patent
of the United States, is—

1. The combination,with a tank for liquid,
an outlet-pipe for the liquid, and an opening
and closing valve to the outlet-pipe, of mech-
anism to secure an opening of the valve and
to release the valve to close, consisting of a
vertical lever or levers I, adapted at their
lower ends to grip the valve or part con-
nected therewith, a yoke J movable up and
down, and on which said levers L, intermedi-
ate of their length, are fulerumed, a line K,
suspending each of said levers I., a recipro-
cating operating-lever D, from which said line
or lines IX are suspended, and a stationary
abutment M® for the upper end portions of
levers L, substantially
purpose specified.

2. The combination, with a tank for liquid,
an outlet-pipe for the liquid, and an opening
and closing valve to the outlet-pipe, of mech-
anism to secure an opening of the valve and
to release the valve to close in one portion,
consisting of a vertical lever or levers L,
adapted at their lower ends to grip the valve

5

as described, for the
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or part connected therewith, a yoke J mova- |
‘ble up and down, and on which said levers L,

intermediate of thelr length, are fulcerumed, a
line K, suspending ecmh of said levers L, a
reciprocating operating-lever D, from which

sald line or lines KK are %uspended and a sta-

-tionary abutment M? for the upper end por-

tions of levers L, and in its other portion con-
sisting of an abutment P of said operating-
lever D, an angular lever N, fulerumed at its

angle, and having on one arm a foot-piece D?

to rest and work on said abutment P, and a

line O—such as a chain, rod, &e.—connected

to valve, or part connected therewith, and to
arm N° of angular lever N, substantially as

described, for the purpose specified.

3. The combination, with a tank for liquid,
an outlet-pipe for the liquid, an opening and

405,952

closing valve to the outlet-pipe, and mechan-

1Ism a,dapted to secure an opening and clos-

ing of the valve, of a lever or levers Q, ful-
c_tum_ed on a StELthIl&ly support, and at one
side of its fulerum having a bearing on the

valve, or some part connected therewith, and
‘at the other side of its fulerum having an ap-
plied resistant—such as a wemhtmwhereby to

exert pressure by the lever on the valve or
some part connected therewith, substantmlly
as described, for the purpose Speclﬁed

In testlmony whereof I have hereunto set
my hand in the presence of two SL’Ib&CI‘IblIlﬂ‘

witnesses.
PATRICK W. DOHERTY.
Witnesses: -
"ALBERT W. BROWN,
GEO. C. BENT.
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