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To all whom it muay concerie: :_

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'Mechanismsfor Valves of Water-

Closet and other Tanks, of which the follow-.

ing is a full, clear, and exact description.
This invention relates to mechanism for
operating valves of water-closet and other
tanks to secure their opening and closing,
and to mechanism for regulating or control-
ling or governing the movement of the valve
in either its opening or its closing, or both in
its opening and its closing, but preferably

only in its closing.

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 construection or
arrangement, and a lever which is fulerumed
on & suitable support or equivalent mechan-
ism therefor and suitably adapted to be op-
erated, of an oscillating or tilting lever ful-
crumed on a suitable support and at one end
preferably having a hinged or other equiva-
lent toe-piece to engage with and disengage
from the operating-lever in each movement
of the latter, a chain or other line of a flexi-
ble or suitable character at each side of the
fulerum of the oscillating or tilting lever, ana
both having suitable connection with the

valve, and all so that on each movement of-

the operating-lever the valve will be opened
and released to close; second, of an opening
and closing valve, which may be of the usual
or any other suitable construction and ar-
rangement, and mechanisin to secure its open-

ing dnd closing, in combination with gearing, | ( _
space of the tank, and at ils lower end (not

in communication -or connection with the
valve either directly or indirectly, and a

weight or spring or equivalent means applied

to and otherwise adapted in relation to such
oearing to act to resist and thereby to regu-
late, govern, or control the movement of the
valve in either one or both directions of its
movement, preferably its closing.

In the drawings forming part of thisspeci-

fication, Figure 1 is a longitudinal vertical
section of a water-tank and discharge-pipe,
and a side elevation of the valve closed, and
mechanism of this invention to secure an

L

opening of the valve on both movements of
an operating-lever, and to allow ‘the valve
after each opening to close and to regulate it
in each closing movement. Iig. 21s a horl-
zontal section-line 2 2, Tig. 1. Fig. 3 1s &
horizontal section and plan view, line o 3,
IFig. 1. TFig. 4 isan elevation in detail, here-
inafter explained. Figs. 5, 6, and 7 are views
of modifications hereinafter described. Kigs.
8, 9, 10, and 11 are similar views to Fig. 1,0on

"o, reduced scale, and otherwise as will herein-

alter appear.

In the drawings, A is a tank.

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

Cis a valve for opening and closing the
discharge-pipe at the tank, snitably arranged
and as well known in opening and closing, to
move and be guided directly vertically; and
D is a lever having a fulerum E, of a station-
ary support F of the tank, and at one end por-

‘tion D?* suitably connected by a chain and

pull (notshown) or otherwise, (not shown,) as
well known, so as therebyto be moved in one
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direction, and at its other end portion D°

weighted at (G, or otherwise suitably adapted
and as well known, so asthereby to be moved
in the other and opposite direction on a re-
lease of the power or foree applied to its end
D% to move it and all otherwise, except as to
the features of this invention, as well known
in water-tank systems of dwelling-houses,
buildings, &e., or otherwise suitably, and
therefore needing no more particular descrip-
tion herein. |

H is an upright or vertical arm or exien-
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-

shown) having communications through the
thickness of the valve with the discharge-
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.

J is a hovizontal lever having two parallel
arms projected from a common head or hub
J2. which has a fulerum J2 of a support J4
making part of the stand J°, that serves as a
guide to the valve Cin its up-and-down move-
ment to open and close.

K is a vertical chain or other line, prefer-

30

go

100




IO

ably a line which is flexible, and at its lower |
ear-pieces J° on opposite

end connected to
sides of the lever J. This chain K extends
apward from its connection with lever-head
J*% and its upper end is attached to two sep-
arate lengths L L? of chain or other line of
flexible or similar character, both of which
extend upward in outwardly - flaring direc-
tions, and at their upper ends are connected
to and on opposite sides of the fulerum K° of
a common lever L3 of a standard M, attached
to the tank. The lever I?in operation has
an oscillating or tilting movement imparted
to 1t by the opel"atmn-lever, all as helemaftm*
appears.

L# is a toe-piece pivoted to one end of the

~oscillating lever I3 and projecting from it
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into the Vertlcal plane of movement of the
welghted end of the operating-lever. The

hub of this toe has shoulders a b at opposite

points, and the end of the oscillating lever,
to which toe is hung, as stated, also has shoul-
ders ¢° 0° at opposite points, and severally
relatively arranged as stops or limits to the
throw or swing in both directions of the toe
on oscillating lever; as hereinafter explained.

In the normal position of the operating-le-
ver its weighted end is below the end of the
pivoted toe I* of the oscillating lever 12, and
the bearing-faces d d? of toe and oper&tuw-
lever ]mve a corresponding vertical ineline
and one oblique to a line drawn through the
axes of the operating-lever and the toe “of the
oscillating lever with the shoulders a «? of

oscillating lever and its toe in abutment, and

ObheI'WISE} the direction of said bearing-faces
d ? is such that in the upper swing “of the
weighted end of the operating-lever the toe
Wﬂl be swung upward, and finally coming to
an abutment by its shoulder b against the
shoulder b? of the oscillating lever, carry that
lever with it until by the eontmued movement

of both leversin the same direction the levers.

and toe-piece of oscillating lever escape from
each other, leaving the 08(3111&1:111*3‘ lever and
its toe free to return to their normal posi-
tions, and for the operating-lever on its re-
turn movement to again come to a rest on
the stop D* of its sﬂpporting-stmid I, as will
hereinafter more fully appear.

On pulling down on the operating-lever D
at 1ts operating end D? the osmllatmw lever
L%, flexibly connected to the valve and on the

toe-piece of which the operating-lever then

comes to a bearing, is elevated at its toe end
andits opposite end depressed, lifting through
the chain length L?, directly connected there—
to and to the VELIVB, as explained, the valve
from its seat, the other chain-length I. con-
nected to the oscillating lever then being free
and slack, when the operatmﬂ*—lever and toe
of 05(3111&12111“ lever having escaped from each
other the oseillating 1ever and 1ts toe are left
free to return to their normal positions, as
betfore stated, and (so far as such mechanism
is concerned) also the valve is left free to
close, . On the then return of the operating-
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lever to its normal position, its weighted end

coming to a rest on the upper edge f of the
toe of the oscillating lever, it again, first hav-
ing swung the toe on its axis sufficiently to
bring it by its shoulder a? to an abutment
against the shoulder a of the lever, moves or
tilts said lever at its toe end downwardly, and
thus through the chain-length L directly
making connection between the oscillating

lever at its end opposite to its toe and the

7o
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valve. The otherchain-length I°of valve and

oscillating lever then being free and slack,
the valve 18 again opened, until by the con-
tinued movement of operating and oscillat-
ing levers in the direction stated they escape
from each other, leaving the tilting lever as
also its toe free to return to their normal po-
sitions and the valve to close, the operating-

lever having at such time or thereabout also
The valve,

returned to its normal position.
as shown, closes from its own gravity; but ob-

-viously it may be arranged to close from grav-.

ity acquired after being opened, or from other
causes or means, all as well known.

Figs. 8 to 11, both inclusive, illustrate the

operating-lever D and its companion and o0s-
cillating lever L® in their positions at differ-
ent portlons of the movement of the operat-
ing-leverandthevalve whenopened and closed
in 161&131011 thereto.

In Ifig. 8 the levers are shown in their re-
Qpectwe normal positions, and the operating-
lever at rest on a stationary support D* and
the valve is closed. _ o

In Fig. 9 the operating-lever D is shown as
having moved sufficiently atitsoperating end
D= from its normal position -to have sectred
through its action on the toe of and thus on
the oscillating lever an opening of the valve

and escape of the operating-lever and toe of

oscillating lever from each other, leaving the
oqcﬂlatmrr lever and toe free to retum to thelr
normal posmons and the valve to close.

In Fig. 10 the operating-lever is shown with
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1ts opemtmq end as having reached the limit -

of its movement, the valve as closed, and the

oscillating lever and its toe as returned to

their norma,l positions.

In Fig. 11 the 0perat1nmlever 18 shown on:
ficiently to have

1ts retm*n movement and su
secured an opening of the valve, as before
stated, and the operating-lever and toe of os-

cillating lever as having just escaped from
each other, leaving the oscillating lever and
1ts toe free to return to their respective nor-

mal positions and the valve to close, the whole
ending. in a return of the %eveml parts to

their normal positions and in the closing of

the valve, Fig. 8.

From the descrlptlon above given it is

plain that in each direction of movement of
the operating-lever the valve 1s opened, fol-
lowed by its closing
rate discharges of water
which preferably should be unequal in quan-
tity, the smaller on the first, and the larger
on the second, opening, so as to give to the

, thus securing two sepa-
from. the tank,
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closet-Lowl connected to the discharge-pipe
of the tank what are known as ‘“prelimi-
nary” and “after” washes. This inequality
in quantity of the washes is obtained by a

- less opening of the valve for the preliminary

than for the after wash, and on the mechan-
ism described it is provided for by an adapta-
tion of the parts to open the valve on the first
movement of the operating-lever to a less ex-
fent than on the second movement of the op-
erating-lever.

To regulate or govern the movement of the

valve either from the operation of the lever

mechanisms particularly explained or from
any other suitable mechanism, or from the
oravity or an acquired gravity of the valve
or any other cause, gearing and a weight,
spring, or equivalent means are provided and

‘combined and arranged in cqnnection with

ithe valve or the operating mechanism there-
for, all so that from their operation the move-
ment of the valve in either dirvection, prefer-
ably in its direetion of movement to close,
shall be thereby affected in speed,as may be
desired. This gearing and weight, spring,
or equivalent means applied to it constitute
an essential feature of this invention, and
are now to be deseribed in detail and in dif-
ferent forms of application.

Tigs. 1, 2, and 4, N ig a horizontal and
radial pin projection of the valve-extension
I, and it passes through avertical extending
cam-slot O of a vertical sleeve O% which 1is
supported and is free to rotate on the guide-
stand P for the valve. ( is a vertical arbor
loose within the sleeve O° and turning suita-
blebearingsof the sleeve-support and project-
ing at its opposite ends from said sleeve and
support and suitably secured against length-
wise movement while free to turn therein,
as, Tor illustration, at its lower end and below
its said support P by a horizontal bevel gear-
wheel R, which is fixed to it, and at1ts npper
end and above the cam-slofted sleeve O¢ by
a horizontal ratchet-wheel S, which isfixed to
it and in position for the toe of aspring-pawl
T, hung upon the upper end of said sleeve to
engage 1ts teeth in one direction of rotation
and to pass freely over its teeth in the other
direction of rotation of the sleeve. Preferably
thisengagementof the pawl and ratchet-wheel

is when the valve is on its closing movement,

and the pawl and ratchet-wheel are so shown,
Fig. 1;: but obviously they may be arranged to
engage when the valveis on itsopening move-
ment, and again by duplicating the pawls and
ratchet-wheels and presenting the teeth of the
ratchet-wheels and also the toes of the pawls
in opposite directions relatively to each other,
an engagement of one pawl with one rateliet-
wheel is secured in each direction of move-

‘ment of the valve, all as héreinafter appears.
The horizontal bevel gear-wheel R meshes a

corresponding vertical bevel gear-wheel U,
fixed on a horizontal arbor V, turning in a
suitable support W, and saild meshing gear-

cear-wheel X, meshing a larger gear-wheel Y,
having a smaller and pinion gear-wheel Z,
and both ecarried by a common horizontal
arbor A2 turning in a support W, and the
smaller and pinion gear-wheel Z in turn
meshing a larger gear-wheel I3 of a horizontal
arbor BB¥ turning in said support W and hav-
ing a spring B?ecoiled around it, and which at
one end is secured to it and at the other end
to said support. . |

In both the opening and closing of the
valve the cam-slotted sleeve O°is rotated, but
in opposite directions, Ifigs. 1, 2, 3, and 4,
from its rotation in one direction caused by
the closing of the valve and through their
then engagement of the pawl and ratehet-
wheel connection between it and the vertical
arbor Q, deseribed and shown insaid figures,
it, said arbor Q, is rotated, and the gearing

explained is set in motion and in a direction
to wind up the coiled spring BY the whole.

thereby producing resistance to the move-
ment of the valve to close, and enabling, as
is obvious, with proper adjustments of parts,
such movement of valve to be regulated,
coverned, or controlled, as may be desired.
Ag shown, Figs. 1, 2,8, and 4, while the valve
in opening rotates the cam-slotted sleeve O3

yet no movement therefrom is imparted to

the gearing for the reason that the pawl car-
ried by the sleeve then passes freely and with-
out effect on the ratchet-teeth. As is plain,
however, by simply reversing the direction
of the ratchet-teeth the pawl will then en-
cage with them and thus the arbor @ rotated
and gearing moved to operate on the valve
in its opening movement, as has been ex-
plained, for its closing movement, but in such
case the valve in closing would then have no
effect on the gearing. |

Fig. 5 shows duplicate pawls and ratchet-
wheels applied to the arbor Q and the teeth
of ratchets and pawls presented in opposite
directions. In this case the gearing described
would be driven in both the opening and
closing of thevalve. :

The swinging toe L of the valve-lever may
be dispensed with and in its place the lever
provided with an angular arm, Fig. 10, with-
out material change in the operation of the
lever in conjunction with the operating-lever.

The train of gearing described may be ap-
plied to the valve-lever, Fig. 6, in lieu of di-
rectly to the valve, as has been particularly
explained, and still obtain a regulation or
control of the valve in its closing or its

opening, or in both, by adapting 1t substan-.

tially as described to be operated on either
or both throws of the valve-lever. -

- Having thus described my invention, what I
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, an opening and
closing valve to the outlet-pipe, and mechan-
ism adapted to secure an opening and closing
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wheel U carries with it a smaller and pinion | of the valve, of gearing composed of a train
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or series of wheels severally turning on fixed
axes, and having the wheel at one end geared
to the valve or some part connected there-
with, and the wheels interposed between the
opposite end wheels and said end wheels

adapted to impart to the wheel at the oppo-

site end of the train to the wheel geared to

‘the valve a speed of rotation reduced as com-

pared with that of the end wheel geared to
the valve, and of means—such as a spring,

‘weight, &e.—applied to said train to act as ::'L

1'e81st£mt to 1ts movement, substantially a
deserlbed for the purpose Speelﬁed

. The combmatlon with a tank for liguid,
an ou’rlet-p1pe for the hqmd and opening and
closing valve to the outlet-pipe, and mechan-
1sm &dapted to secure an opening and closing
ot the valve, of gearing composed of a frain
or series of wheels severally turning on fixed
axes, and having the wheel at one end geared
lo the valve or some part connected “there-
with, and the wheels interposed between the
Opp()&lte end wheels and said end wheels
adapted to impart to the wheel at the oppo-

“site end of the train to the wheel geared to
the valve a speed of rotation reduced as com-

pared with that of the end wheel geared fto
the valve, and of means—such as a spring,

weight, &e. —applied to sald train to act as 2

1'esistant to 1ts movement, and also of a
ratchet-wheel S, turning on a fixed axis and
pawl to engage with and disengage from said

ratchet-wheel in the opposite movements of
the valve, substantially as desecribed, for the

purpose specified.

- 3. The combination, with a tank for liguid,
an outlet-pipe for the liquid, an opening and
closing valve to the outlet-pipe, and mechan-
1sm adapted to secure an opening and closing

4o of the valve, of a train of gearing connected

]

movement of the valve, and comprising

lever D, and flexible lines 1. L?

411,888

to the valve or some part connected there-

with and adapted fto exert resistance to the
a

suitably supported and rotating cam-slotted
sleeve O, engaged by a pin N of the valve,

~a pawl T earmed by said sleeve, and an arbor

Q, tmninﬁ insaid sleeve and havinﬂ' a ratehet-
wheel S, .-md connected to said g
Substantmlly as and forthe purpose spect ed._

4. The combination, with a tank for liguid,

an outlet-pipe for the 1iquid,, and an opening
and closing valve to the outlet-pipe, of a re-
ciprocating lever D, an osecillating lever 1°

at cne end, and also one end of said lever D
adapted for abutment on and escape from
cach other in the movement to and fro of
—such as
chains—each connected at one end to and on
opposite sides.of the fulerum of lever 1.5, and
at its other end to the valve or part connected
therewith, substantially as debcnbed for the
purposes Specrlﬁed

5. The combination, with a tank for hqmd
an outlet-pipe for the hqmd and an opening
and closing valve to the outlet-pipe, of an
oscillating lever L7 a lever J, fuleramed on a

suitable support and engaging the valve or

some part connected therewith, and lines I

I2—such as chains—connected tothe lever L’
on opposite sides of its fulerum and to the

lever J, substantially as desorlbed for the

purpose specified. :
In testimony whereof 1 have hereunto set

my hand in the presence of two subscribing

wiltnesses.
PATRICK W.DOHERTY.

Withesses:
ALBERT VW. BROWN,
GEO. C. BENT.
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