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JAMES .E. BOYLE, OF BROOKLYN, NEW YORK; JAMES E. BOYLE, JR., ADMIN-
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SPECIFICATION forming part of Letters Patent No. 461,21 8, dated October 13,1891,
Application filed June 6,1887, Serial No. 240,357, (No model.)

To all whony it may concern:

Be it known that I, JAMES E. BOYLE, a citi-
zen of the United States, residing at-Brooklyn,
in the county of Kings and State of New York,

s have invented certain new and useful Im-
provements in Pneumatic Flushing-Tanks for
Water-Closets, of which the following is a
specification.

This invention relates to flushing-tanks for

ro “double-trapped siphon-closets,” or those
wherein the soil-passage leading from the
bow! is bent to form two traps with a confined
air-space between théem. In the flushing of
such closets it is mecessary to draw the air
15 from this air-space in order to start the si-
phonic action, by which the contents of the
bowl are carried out to the soil-pipe. The
first closet of this class was invented by Pe-
ters & Donald, having been patented in Great
20 Britain in 1874, and in this country June 27,
1882, by Patent No. 260,232. In their closet
the flushing-tank has a vacuum-cliamber, into
whieh the flushing water is introduced from
the reservoir, and from which, when the out-
25 let-valve is opened, it flows to the bowl. An
air-pipe extends from the confined air-space

between the two traps and terminates at the:

top of the vacuum-chamber. W hen the flush-

ing-water runs out of the chamber, it forms a

3o partial vacuum in the upper part thereof and

draws the air from the air-pipe and from the

- air-space, thus siphoning the bowl. Afterthe

flushing and siphoning have ceased the tank

is refilled by a float-valve, and part of the

35 entering water is conducted down to the bowl

in order to refill the trap, this action being
known as the “afterwash.”

The first double-trapped siphon-closet that

was introduced into use is the one known as

4o the *tidal-wave” closet, which was patented

by me March 28, 1882, by Patent No. 255,485.

In this closet the vacuum is created by the

running out of water from a closed vacuum-

chamber, as in the Peters & Donald tank; but

45 the afterwash is effected in different manner,

namely, by “Dbreaking the vacuum” in the

vacuum-chamber when the flushing-water has

nearly run out, thus arresting the siphoning

and permitting the remaining water to run

50 freely to the bowl and fill it. My presentin-

vention relates to pneumatic flushing-tanks

of this character. In the tank of my said
tidal-wave closet the vacuum-chamber is
filled by an inlet-valve from acistern or res-
ervoir which holds a supply for several 55
flushes, and it is emptied by opening an out-
let-valve which comwunicates with the flush-
ing-pipe. That construction is necessary
whenever it is desired to flush the closet sev-
eral times without the necessity of refilling 6o
the tank, as is the case whenever the water-
supply is intermittent or irregular or subject
to be cut off at times by the drawing of water
on lower floors of the building; but it is not
necessary in all cases,and for cheaper closets 65
especially what is known as a “single-charge”
tank, or one which has no reservoir and which
consequently empties itself at each flush, is
admissible. In adapting my said tidal-wave
tank to supply a single charge at a time, the 7o
reservoir is omitted and the float-valve iscon-
structed to discharge its water directly into
the flushing tank or chamber, or into a com-
partment that has direct communication
therewith. 'The closed vacuum-chamber and 75
its outlet-valve to the flushing-pipe are re-
tained. After each flush the flushing-cham-
ber is refilled by the float-valve, which thus
becomes essentially the “inlet-valve” of my
said tidal-wave patent. My present inven- 8o
tion provides a single-charge tank of sim-
ple, compact, and cheap construction. In my
said tidal-wave tank the arrangement of the
two valves is such that the eloset is automatic
in- its action. The operating-lever is con- 85
nected by a chain or wire to the seat of the
closet, so that when the seat is depressed the
iniet-valve is opened and the vacuum-cham-
ber fills witli water, and when the seat is re-
leased the inlet-valve closes and the outlet- go
valve opens,so that the water runs out to flush
the bowl. _

In my patent, No. 291,139, dated January
1,1884,isshown a pneumatic tank which may
be operated by a pull, the flush following im- ¢35
mediately afterthe pulling of chain connected
to the operating-lever. This tank has but
one valve in addition to the float-valve, which
keeps it filled, that one being the outlet or
flushing valve. Its pneumatic action is due rao
to the use of an injector in the flushing-pipe
instead of to a vacuum-chamber. The after-
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wash is secured in the same manner by break-
ing the vacuum, which is done by admitting
air as soon as enough water has run out of the
flushing-chamber or service-box to unseal an
“air bell” or tube.communicating with the
air-pipe. My present invention adapts to
the tidal-wave tank, or to a tank wherein
the vacuum is created by means of a vacuum-
chamber, the feature of the non-automatic
operation or flushing upon the manual pulling
of the lever, which is found in my said later
patent. The abandonment of the automatic
operation of the valves enables the tank to be
simplified and consequently cheapened.
According to my present invention I pro-
vide a tank or cistern which holds usually
one charge of flushing-water, (or which has a
compartment holding one charge of water,)
a float-valve for supplying water tosaid tank,
and an outlet-siphon for emptying the tank,
with means for starting the siphon at will.
I prefer to employ a siphon-valve the mo-
mentary lifting of which will cause an out-
flow sufficient to start the siphon, which will
then act after the valve is seated to draw wa-
ter from the tank until it is emptied.” Upon
theemptyingof thetank air enters thesiphon
and breaks the vacuum therein, thus stop-
ping the siphonie action, after which the tank
is refilled. To prevent the entrance of water
from the float-valve sorapidly as to keep the
siphon in action, I so construct the float-valve
that when the float is dropped to its lowest
position only a very small stream enters the
tank; but when the float rises the water en-
ters more rapidly to refill the tank until the
normal water-level is re-established where-
upon the valve closes, as in ordinary floai-
valves. The vacuum-chamber is formed by
partitioning off a portion of the tank, or pref-
erably by placing an open-bottomed box or
air-bell in it in such way that it is removable
to gain access to the working parts. Theop-
erating-lever is connected with the outlet-
valve by mechanical connections extending
beneath thebottomof thebox. The vacuum-
chamber communicates with -the interior of
the tank at its lower portion, or with the ex-
ternalair,insuch mannerthatwhen the water-
level descends to a predetermined point air
enters the chamber and breaks the vacuum

- therein, so.that the remaining water rans out

55
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as the afterwash to refill the bowl. ,

Part of my invention isapplicable to Aush-
ing-tanks which are not pneumatic, such as
those for use with ordinary hopper, pan, or
wash-out closets.

Figures 1 and 2of theaccompanying draw-
ings show the preferred form of my inven-
tion, the former view being a vertical longi-
tudinal section of the tank cut in the plane
of the line L 1 in the latter, which is itself a
plan in horizontal section along the line 2 2
in the former figure. Fig. 3 is a perspective
view of the bottomless box or air-bell re-
moved. Tigs. 4, 5, and 6 are longitudinal

‘showing it in three different positions.

sections of the float-valve on a larger scale,
Fig.
7 is a longitudinal vertical section of a modi-
fied construetion of tank, and Fig. 8 is aplan
thereof. Fig. 91isa verticallongitudinal sec-
tion of another construction of tank.  Fig.
10 is a longitudinal section of a modified con-
struction of float-valve. Fig. 11 is a vertical
longitudinal section of a modified tank.

I will first describe the construction shown
in Figs. 1 to 6. o _

Let A designate the tank or cistern, which
has a capacity for holding one charge of flush-
ing-water. ,

B is the flushing-pipe, which leads from
the outlet of the tank down -to the flushing-
rim of the bowl. »

C is the air-pipe, which extends up from
the air-space between the two traps and ter-
minates in the tank above the water-level.

D is the outlet valve or device for causing
an outflow of water from the tank to the flush-
ing-pipe and continuing the same until the
tank is emptied.

.70,
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Eis theoperating-lever, which is connected .

to the valve D, so that when it is pulled by a
chain or wire ¢ this valve is lifted and the
flush takes place. .

I is the. float-valve, by which water is ad-
mitted to the tank from the service-pipe b,and
F’ is the float thereof. -

G is the vacuum chamber or compartment,
which is formed within the tank A by means
of -a bottomless box or receptacle H, Fig. 3,
which is placed in the tank over the air-pipe
C, Tig. 1. Tustead of making the vacuum-
chamber of a capacity sufficient to hold the
entire charge of flushing-water, as formerly,
I now make it much smaller, so-that its ca-

pacity. shall equal only & half or a quarterthe

volume of the flush.

The box H is placed immovably in the tank,
with its lower part resting on the bottom
thereof or lifted slightly above the bottom.
It is so constructed that the water may flow
beneath it or into it from the external por-
tion of thetank. At ¢ it is notched or perfo-
rated at some little distance above the bot-
tom to admit air into the vacuum-chamber
during the flushing in order to break the
vacuum and provide the afterwash. The box
IT is freely removable from the tank in order
to get access to its interior. It is held in
place therein by ribs d d, formed in the sides
of the tank. ' :

The outlet device D is asiphon-valve, in

order that when the flow is once started it will

continue until all the water in the tank has
run out. The tank is then refilled by the
float-valve to be ready for the next operation:
The siphon-valve D consists of a packed disk
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orvalvepropere, which when seated closesthe -

outlet-opening. Through this disk passes a

tube f, which extends thence up to justabove
the normal water-level in the tank, and over
this tube is placed an outer tube g, which is

132
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closed at its top and extends down nearly to

the disk e. The tubes f and g are fastened
together and constitute the siphon.

The valve D is guided in its vertical move-
ment by a tubular skeleton guide 2-which en-
tersthevalve-seat,and by fingers ¢z projecting
downward from the top of the box H and en-
gaging the upper end of the tubeg. The valve

is lifted by means of a lever I, which is ful-

crumed at one end to a standard 5 at the bot-
tom of the tank, and extends thenee horizon-
tally, projecting beneath the box H, and its
other end; which ig bifurcated; has fingers %

k, which take under the bottom of the tube

¢, as shown in Fig. 2. The lever I is con-
nected to the lever E through the medium of
a chain J, so that when the lever E is tilted it
pulls the chain J and lifts the lever I, thus
lifting the valve. Thus the valve is operated
without passing a valve-stem- or connection
through the top of the box H, and the latter
may be lifted out without disturbing the
valve. The lever E is fulecrumed, as usual,
to a standard [, which is mounted on a cross-
board m. This board must be removed be-
fore the box H can be lifted out. The lever

- may, however, be mounted in other ways, so

30

that it shall not interfere with the liftingout
of the.box. TFor example, it may be arranged
over the opposite end of the tank, where it
will be entirely out of the way of the box;or
it may be fulecrumed directly to the top of

- the box. -
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When the connection between the lever E
and the valve is made by a valve-stem or
other device passing through a hole in the
top of the vacuum-chamber, there is consider-
able difficulty in packing this hole in order to
prevent the leaking of air into the vacuum,
whieh, if it should occur to any consider-
able extent, would render the apparatus in-
operative. This difficully is avoided in my
invention by connecting the lever E with the
valve by means of a mechanical connection
extending down beneath the box H. Any
other connection which thus passes beneath
the boxor compartment instead of thronghit
will come within the scope of my invention.

When the chain ¢ is pulled, the levers E
and I are tilted and the valve D is raised.
The water then rushes down the pipe B and
creates a partial vacuum in the tubes f g,
whereupon water is drawn up the annu-
lar space between the two tubes, which con-

stitutes the shorter leg of the siphon, and

then down the tube f, which constitutes its
Ionger leg. As soon as this siphonic action
commences the valve G may be dropped to

- its seat, as the siphon will continue to draw

6c

the water from the tank until the water-level
is lowered to the mouath of the tube g, where-

- upon the vacuum is broken and the outflow

ceases. By this time enough water for one
flushing of the closet w111 have run out.

3 When the water-level descends to the notch

or perforation ¢, air passes into the vacuum-
chamber, thus breaking the vacuum therein

and stopping the siphoning of water fromthe
closet-bowl beneath. The subsequent- out-
flow of water then constitutes the afterwash
to refill the bowl.
extends the greater quantity of water will be
delivered as the afterwash. Inthe construe-
tion here shown the notch ¢ serves also as
the opening in which the lever I plays while

The higher the notch ¢

70

75

lifting the valve. D.” This construction is |
convenient and 1ne(pens1ve, but is not es-

sential.

When the tank has been emptied, it will be
refilled from the float-valve, ready for the
next operation. In so filling the water rising
in the vacuum-chamber will encounter a con-
fined mass of air therein and would compress
it, thereby compressing the column of air in
the air-pipe C and in the air-space between
the two traps of the closet beneath, were not

some means provided for the escape of the.

ir”” For this purpose a vent-valve or check-
valve-n is placed at the top of the vacuum-
chamber, opening outwardly. This valve is
very light and opens easily. From it a pipe
p extends to a chimney or to the roof of the
building, or is otherwise arranged, as is cus-
tomary with “local vent-pipes.”

In tanks which are emptied byasiphonand
refilled by a float-valve difficulty has been ex-
perienced by reason of the stream of water en-
tering by the float-valve continuing to supply
the siphon, so that it is drawn out and car-
ried down the outlet-pipe as fast as it enters
the tank. Thisresultsfromtoolargeastream
being supplied: by the float-valve, and it has
béen remedied by using a float-valve which
delivers a smaller stream, so that the water
shall enter the tank too slowly to supply the
siphon; but this is attended with the disad-
vantage that the tank takes a long time to re-
fill, so that another flush may be required be-
fore it is refilled. - According to my present
invention I provide a novel construction of

float-valve, whereby the stoppage of the out--

flow through the siphon is insured, and yet
the tankisrapidlyrefilled. TothisendI con-
struect the float-valve to deliver a very small
stream when the float is dropped to its lowest
position, at which time the siphon has emptied

the tank, so that the water enters too slowly

to supply the siphon,and the breaking of the
vacuuw therein is assured, and to deliver a
large stream when the float is lifted slightly
above its lowest position,sothatthe tank will
then be rapidly refilled. The float-valve is
also constructed, as usnal, to shut off the wa-
ter as soon as the level rises to the normal.
To this end I construet the float-valve with
the outflow-passage in its shell and the valve
moving therein so shaped or constructed rela-
tively to one another that when the valve is
in the position to which it is brought by the
lowest movement of the float the flow through
the valve is choked by the restriction of the
effective area of the outflow-passage. When
the float is in its highest position, the valve
is seated and the flow is cut off, and when the
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float is.in an intermediate position the valve
occupies such a position relatively to the walls
of the outflow-passage that the largest effect-
ive area is provided and the greatest outflow
is attained to rapidly refill the tank. This
result may be accomplished by several differ-
ert but substantially equivalent construc-
tions, the simplest and cheapest of which are
the ones shown in the drawings, wherein the
valve is formed with an obstruction or sup-
plemental valve, which is soplacedthat when
the main valve is moved by the float farthest
away from its seat this obstruction comesinto
or against a contracted part of the outflow-
passage and nearly fills or stops the same.
Figs. 4, 5, and 6 show the preferred con-
struction of float-valve F. A thimble ¢ is
fastened to the tank, its inner end forming a

valve-seat and its outer part being externally |

screw-threaded and receivinig the union or
coupling ring 7, by which a spud s, to which
the service-pipe is joined, is coupled to it. To
its inner end is screwed the chamber{, which
is formed with an outlet-spout and with bear-
ings for the elhow-leverw and for the stem of
the valve v.. Theé construction thus far de-
scribed is common. Thave added to it a seec-
ondary valve or obstruection w, which is ar-
ranged on the outer side of the valve-seat,
and is fastened to tlie valve v, so that it
moves therewith. Fig. 4 shows the valve
closed, the float F’ being in the position shown
in full lines in Fig. 1. Fig. 5 shows the con-
dition of the valve when the float is in the
position shown in dotted lines at F?in Fig. 1.
The obstructing-valve w is now moved into
the seat, so that it nearly fills the same, and
hence almost entirely cuts off the flow of wa-
ter, reducing it to so small a stream that it
cannot supply the siphon. Fig. 6 shows the
valve when the float is in the position de-
noted by dotted lines at F®in Fig. 1. The
valve is now fully open,since the obstruction

- av is not in position to reduce the flow, and

45
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the water is rapidly entering the tank.

Fig. 10 shows a modified construetion of
valve. The supplemental valve w seats itself
when the float is in its lowest position, at
which time the water enters the tank in a re-
duced stream by flowing through a small
hole w’, drilled through the valve 2. .

Toavoid any shocks or jerky movementsin
lifting the valve D, I interpose a spiral spring
S between the pull and the connection with
this valve.
the chain J and lever E; but it may be other-
wise placed. .

My invention is susceptible of considerable
modification without departing from its es-
sential features. As examplesof someof the
changes that may be made I have introduced
some additional figures in the drawings.

Figs. 7 and 8 show a tank wherein the vacu-
um-chamber is constructed by partitioning
off a portion of the tank by means of a fixed
bulk-head K. The flushing-compartment
thus forméd should contain water enough for

I prefer to arrange it between

461,213

a single flushing of the closet. Water enters
it from the outer or reservoir portion of the
tank through one or more holes I.. The after-
wash is provided for by means of an air-tube
¢, which dips into the water and opens above
the valve n. Thelever E is connected to the
valve D through the medium of a valve-stem
J’, working through a hole in a cap M, which
is removable in case it should be necessary to
take out this valve. The stem is provided
with packings ¢’ ¢’/, above and below thecap
M, these packings being held in place by nuts
v’ ¢, serewed onto the stem. When theo
valve is down, one of these packings closes

the hole through which the stem passes, and’

when the valve is raised the other packing
closes the hole, thereby preventing leakage
of air into the vacuum-chamber.

Instead of starting the siphon by opening
a valve to which it is attached, any other
known means of starting a siphon may be ap-

.plied. Numerous means and devices for this

purpose are now known in the art. Some of
these devices act by suddenly raising the
water-level in the tank, in order to overflow

70
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the siphon.. As an example of one such -
means, I have shown in Fig. 9 a tank having

a fixed siphon and a faucet or cock for ad-
mitting an overcharge of water to the tank
when it is desired to flush the closet. This
cock (lettered N) is operated by a weighted
lever E, which is placed above the tank and
tilted by a chain'a. The cock is preferably
arranged to inject a jet of water into the
short leg of the siphon,so thatit shall 1ift the
column of water therein and overflow the si-

| phon, thus starting the latter.

It is not essential that the outlet-siphon
shall lead from within.the vacuum-chamber,
Fig. 9 shows a construction wherein the si-
phon is entirely outside of the box H.

The portion of my invention which relates
to the construction of float-valves for siphon-
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tanks is not limited to pneumatie tanks, but

is applicable to any siphon-tank. Fig. 11

shows an ordinary flushing-tank for flushing °

. common pan, hopper, or wash-out closets. It

is emptied by a siphon-valve D, operated by
a lever E, and is refilled by a float-valve T, of
the constructions shown in Figs. 4 to 6. -

I claim as myinvention the improvements
in flushing-tanks defined as follows, substan-
tially as hereinbefore specified, namely:

1. In a flushing-tank, the combination, with
an outflow-siphon, of an inlet float-valve con-
sisting of a float, a valve-shell formed with a
valve-seat and outflow-passage, and a valve
movable in said shell toward and from the
seat connected to and moved by the float, ar-
ranged to be seated when the float is in its
highest position, and the valve and outflow-
passages constructed relatively to one an-
other and to the float, so that the outflow is
choked when the float is in its lowest position
and is unobstructed when the float isin an in-
termediate position, whereby when the tank
is emptied the inflow of water is so reduced
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as to insure the termination of the siphonic |

outflow and as the water-level rises the in-
flow isaugmented in order to rapidly refill the
tank until when the normal level is attained
the inflow is shut off.

2. Ina flushing-tank, the combination, with
an outflow-siphon, of an inflet float-valve con-
sisting of a float, a valve connected to said
float and moved thereby toward and against
its seat as the float rises and away therefrom
asthe float descends, and a valve-shell formed
with a valve-seat, and a contracted outfow-
passage so formed and arranged relatively to
said valve and the movement thereof that

.when the valve is farthest from its seat it ob-

structs the contracted portion of said pas-
sage and redunces the area of the water-way,
whereby when the float is in its highest po-
sition the flow is cuf off, when it isin its low-
est position a reduced flow 'is admitted, and

when it is in an intermediate pomtlon a full

inflow is admitted. .

3. In a pneumatic flushing-tank, the com-
bination, with the tank, an outlet device for
emptying it, an operating mechanisin for ma-
nipulating said device, and a float-valve for
refilling the tank, of a stationary bottomless
box having a ecapacity equal to the volume of
air to be exhausted inserted in said tank to
form a vacuum-chawmber and removable from
it at will independently of said outlet device,
and an air-pipe terminating within said box
above the water-level.

4. In a pneumatic flushing-tank, the com-
bination, wita the tank, an outlet-valve for
emptying it, and a float-valve for refilling it,
of a vacuum-chamber formed in said tank in-
closing said valve and communicating with
the remnaining portion thereof by an opening
at or near the bottom of the intervening par-

tition, an air-pipe terminating within said.

chamber above the water-level, and a mech-
anism for manipulating said outlet-valve, con-
sisting of a lever above the tank and a me-
chanical connection between said lever and
valve entering the vacunm-chamber through

-the said opening at or near the bottom of said

partition, whereby the puncturing of the up-
per portion of the vacnum-chamber isavoided.

5. Tn a pneumatic flushing-tank, the com-
bination, with the tank, an outlet valve for
emptymO' it, and a float-valve for refilling it,
of an open- -bottomed box placed 1emovably
in said tank, constituting a vacuum-chamber
inclosing bmd valve and commumcatmw with

the remaining portion of the tank beneath its )

go

open bottom, an air-pipe terminating within -

said chmnber above the wateér- 1evel and a
mechanism for manipulating said outlet-
valve, consisting of a lever above the tank
and a meehameal connection between said le-
ver and valve entering the vacuum-chamber
beneath the said box, whereby the punctur-
ing of the upper por tion of the box is avoided.

6. Ina pneumatic flushing-tank, the com-
bination, with thetank A, outlet-valve D, and
float- Valve F, of the vacuum - chamber G,
formed in the tank and communicating there-
with through an opening ¢ near the bottom
of the intervening partition and inclosing the
outlet-valve, an air-pipe C, terminating w1th-

in said chamber above the water- level the .

operating-lever E, the lever I at the bottom
of the tank, passing through said openingc
and engaging said valve.D, ~and chain or con-
nection J between said levers Eand I, where-
by the operating mechanism is connected with
the valve without punctaring the upper por-
tion of the vacuum-chamber.

7. In a flushing-tank, the combination, to
form a ﬂoat-valve, of the valve-shell, a con-
tracted valve-seat therein, the valve adapted
to close against said seat and provided with
a supplemental valve or obstruetion project-
ing through the valve-seat in position to come
w1thm the contracted seat when the valve is
opened to the farthest extent, and the float
connected to the valve and adapted when
raised toits highest position, to force the valve
against said seat

my name in the presence of two subsembmw
witnesses.

JAMES E. BOYLE.

VWitnesses:
GEORGE H. FRASER
Wirriam H. HA\*NAM.
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In witness whereof I have hereunto signed .




