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To all, whom it may concern: Referring now to Fig. I, A is a tank Sup 
Beit known that I, JAMES E. BOYLE, a citi-plied by a float-valve or ball-cock, a, of any 

Zen of the United States, residing at Brook 
lyn, Kings county, New York, have invented 

5 Certain new and useful.Improvements in Flush 
ing Water-Closets, of which the following is 
a Specification. 
This invention relates to means and arrange 

ments for flushing a closet from a tank situated 
IO at any distance therefrom and in any direc 

tion, the connections being merely by means of 
fixed pipes. 
My improvements are mainly intended to 

apply to closets which are so situated that 
I5 the Water for flushing, if kept near them, 

and for sealing them, will freeze in cold 
Weather; and in order to avoid this difficulty, 
I provide a closet without a pan or seal, and 
having a trap arranged below the level of 

2O the ground deep enough to prevent its freez 
ing in the coldest weather. This closet I flush 
from a tank arranged at any point in the house 
where the temperature always remains above 
the freezing-point of water. The tank is con 

25 nected with the closet by a pipe which is al 
ways empty except when the closet is being 
flushed, and the flushing is effected by means 
of an air-exhausting device at the closet, con 
nected with the tank by an air-pipe. Thus I 

3O provide a substantially dry closet, which can 
not freeze, and to which only a predetermined 
amount of flush-water is furnished at one pull 
of the flushing-handle. This latter is veryim 
portant, as it prevents waste of water by pull 

35 ing up the handle and fastening it in that posi 
tion, as is commonly practiced with pan 
closets, and such as are flushed directly from 
the service-pipe. 
In the drawings which serve to illustrate 

4o one mode of carrying out my invention, Figure 
is a sectional elevation of the tank and flush 

ing apparatus; Fig. 2, a vertical mid-section 
of the pneumatic air-exhausting device at the 
closet for starting the flush, and Fig. 3 a side 

5 elevation of the preferred form of panless 
closet. Fig. 4 is a general view of the several 
elements connected together, drawn to a small 
scale, and designed to illustratehow the tank 
may be placed at any distance from the closet 

5o without in the least affecting its perfect opera 
tion). ... v. ' 

closet-pull. 
- endwise through the diaphragm, and is pro 

well-known construction. This tank is sepa 
rated by a partition, b, from a lesser tank, B, 
which is designed to supply the properamount 
of water for one flush. There is a small aper 
ture, c, at the bottom of the partition b, which 
permits the Water to flow slowly from the tank 
A into the tank B, and thus maintain the 
same level in both normally. I speak of B as 
a separate tank, as it might be entirely sep 
arate and be connected by a small tube or pipe 
With the larger tank; but I find it more con 
venient to construct them in the manner de 
Scribed. 
To the bottom of the tank B is secured an 

ordinary trap, d, from which a flush-pipe, D, 
leads to the closet C, as shown in Fig. 4. 
Erected in the tank B, with its lower end 7o 
screwed down into the trap d, so as to form a 
tight joint, is a stand-pipe, e, which rises a 
little-say one-fourth of an inch-above the 
normal level of the water in the tank, as indi 
cated in Fig. 1. Over the top of pipe e is 
placed an inverted-cup-like pipe, f, having a 
diameter somewhat greater than that of pipe 
e, and provided with a valve-aperture in its 
top, closed normally by a valve, g, which opens 
upward or outward. This valve is arranged 
in a chamber, h, which is connected by a rub 
ber or other flexible tube, i, with a small pipe 
or tube, i, which need not have a bore of more 
than one - eighth of an inch, extending, as 
shown in Fig. 4, to the pneumatic device E for 
starting the flush, which will be described 
more minutely hereinafter. The inverted cup 
pipefis supported on a coil-spring, k, which 
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rests on brackets on the stand-pipe e. 
F is a siphon-pipe, the longer leg of which 

depends into the outer or discharge chamber 
of the trap d. The purpose of this will be de 
scribed more fully hereinafter. 

Referring now to Fig. 2, which illustrates 
the pneumatic device for starting the flush, l 
is a chamber into which the end of air-pipei 
enters, and n is a flexible diaphragm. Which 
covers said chamber. At the center of the 
diaphragm is fixed a tubular bearing, n, 
through which passes loosely the stem o of the 

This stem has a little free play 
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vided with devices in the nature of Stop-Col 
lars, whereby it is enabled to take against and 
flex the diaphragm when it is raised and 
dropped. The lower stop, p, which takes un 

5 der and lifts the diaphragm, is in the nature 
of a disk-valve, and is arranged to close the 
central aperture in the diaphragm (around 
stemo) completely when the stem is pulled up. 
The upper stop, q, consists of two or more 

Io brackets or projections on the stem, which do 
not close the aperture in the diaphragm. When 
the stem is let fall or pressed down. A stop, 
r, on the stem is also provided to rest upon 
the slotted or perforated diaphragm-COver 8, 

I5 so as to limit the downward distention of the 
diaphragm and relieve it from strain. 
The operation of the device is as follows: 

When it is desired to flush the closet, the stem 
0 is pulled up. This lifts the diaphragm m, 

2O by reason of the disk-like stop p taking un 
der it, and at the same time closing its cen 
tral aperture. The raising of the diaphragm 
creates a vacuum in the chamberl, which acts 
through the slender pipei to lift the Valve g 

25 (see Fig. 1) and rarefy the air in pipes e and 
f. This causes the greater atmospheric press 
ure on the water in the tank to raise the Wal 
ter in the annular space between said pipes 
e and if until it overflows into the stand-pipe 

3o e and down into pipe D through trap d, form 
ing a siphon. This I call the “main' si 
phon. The water flows out of tank B to the 
closet much faster than it can flow in at the 
aperture c, connecting with tank A, and when 

35 the level falls below the open end of cup 
pipef the air enters and breaks the siphon. 
The action of the flowing Water, by creating 
a vacuum in the upper part of cup-pipef, 
causes the latter to draw down, compressing 

4o the light spring lic. This of course carries the 
lower end of the cup-pipe down toward the 
bottom of the tank B, and would tend to stop 
or throttle pipee, but before it can descend so 
far its lower end strikes some Suitable stop, t. 

45 The water then continues to flow until the level 
of said stop is reached, when the air enters 
and breaks the siphon, as before stated. The 
Spring at this moment throws or lifts the pipe 
f to its normal position. The purpose of this 

5o is to lift the pipef quickly before the inflow 
ing Water can rise high enough to keep its 
lower end submerged; otherwise the descend 
ing column of water in pipe D (which will. 

... sometimes be very long) would continue to 
55 draw the Water from the tank indefinitely, the 

supply being kept up by the cock a. Where 
the pipe D is not so long, it will empty itself 
before the Water rises high enough in tank B 
to submerge the lower end of pipef, and con 

6o sequently the flush will stop, even though the 
pull at the closet be held up. When the pull 
is let go, the diaphragmm drops to the position 
shown in Fig. 2, the air under it escaping up 
Ward through the central aperture around 

65 stem O. W 
In cases where the pipe D is very long, and 

there is liability of the water rising in the tank 
high enough to submergethellower end of pipe 
fbefore the tank D is discharged, I provide a 
siphon-pipe, F, hereinbefore mentioned. The 
shortleg of this auxiliary siphon descends only 
about half-Way to the bottom of the tank, and 
stops a considerable distance above the normal 
level of the bottom of pipef. Consequently 
when the siphon is started through the trap d, 
this siphon F also discharges until its lower 
end is exposed by the fall of Water. It will 
then admit air to the pipe D, but cannot in 
terfere with the flow through pipee, as the 
longer leg of the main siphon extends below 
its longer leg. If, however, when the main 
Siphon breaks, from the Sudden rise of pipef, 
the Water should afterward rise high enough 
to submerge the lower end of pipef before 
pipe D is discharged, the siphon F will pre 
vent the improper siphoning of the tank, as 
the main siphon cannot operate until the short 
leg of the auxiliary siphon F is submerged, 
and this will not take place until the pipe D 
is fully discharged. 

I may shorten the shorter leg of siphon F to 
any desired extent, depending somewhat on 
the length of pipe D; but I prefer to arrange 
it about as shown, keeping its bend at the level 
of the top of the stand-pipee, or higher, and 
its shorter leg always submerged normally to 
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prevent the escape of gases arising from the 
closet. - 

Inlieu of Supplying the tank B from a larger 
tank, A, through the aperture c, I might use 
only the tank B, and provide it with a ball 
cock adapted to supply only a small stream, as 
required. 
In lieu of the rubber pipe or tube i, Imight 

also employ a jointed metal pipe or other simi 
lar device; but the construction shown is pre 
ferred for its cheapness and simplicity. 

IOC 

In lieu of the perforated covers (see Fig. 2) 
of the diaphragm, I may employ an unper 
forated cover, and allow the air to escape, 
when the diaphragm is lifted, around the 
stemo. This would prevent water from get 
ting into the chamber above the diaphragm; 
or a small tube might be tapped into covers 
and carried over the side and turned down, 
which would serve the purpose equally well. 
As Watery vapor may sometimes collect in 

pipei and flow into the chamberl, I prefer to 
provide the latter with a small drip-aperture, 
it (see Fig. 2) at its lowest point. This will be 
too small, ordinarily, to effect the operation of 
the diaphragm in producing a vacuum; but if 
it should, it may be trapped or valved or omit 
ted entirely. 
The pneumatic device for starting the flush 

may, however constructed, be arranged to be 
operated with a pull, as indicated in Fig. 4, 
or in any other manner desired-as, for ex 
ample, the closet may have a spring-seat air 
ranged to actuate the diaphragm when it rises. 
- It will be understood that the Water flows 
into tank B at the same time that it flows out, 
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but in much less quantity. Consequently the danger of freezing, and be properly supplied 
Water supplied at one flush will be greater than 
the capacity of the tank. This will of course 
be taken into consideration in constructing the 

5 tank. The size of the inlet-aperture c will 
also be controlled by the capacity of tank B. 
and the amount of flush-Water required. 

I do not wish to limit myself to the precise 
construction herein shown, as this may be 

IO varied somewhat without departing from the 
leading characteristic of my invention, which 
is the non-freezing character of the closet-as, 
for example, the valve gmight be arranged at 
any point in the pipe j; but I prefer to ar 

I5 range it close to the main siphon. 
I am aware that it has been proposed to con 

nect an ordinary pan-closet with the flush-tank 
by an untrapped water-pipe, and by an air 
pipe connecting an air-exhausting device at 

2O the closet with the valve in the tank, whereby 
the flush is started by means of atmospheric 
pressure. This closet, however, will freeze, 
just as any closet provided with a water 
trap or seal will freeze when the pipe which 

25 supplies the water is not empty, as no pipe is 
provided at the junction of the water-supply 
pipe with the tank. I do not claim this. 
What I claim to be new is the panless closet. 
supplied with flush-water through a pipe that 

3O is normally empty, whereby I am enabled to 
place the closet at a point where the tempera 
ture falls below the freezing-point without danger of freezing it up. 

It will be observed that my closet is placed 
35 between the ordinary trap in the soil-pipe, 

which is usually buried too deep to be affected 
by the cold, and the trap d at the tank, which 
is placed at some point in the house where the 
temperature never falls to the freezing-point. 

4O Between these traps no water ever stands, and 
in flushing the flush-water runs immediately 
through from one trap to the other. 
Having thus described my invention, I 

claim 
45 1. The combination, With a panless closet 

unprovided with a water-seal, of a flush-tank, 
a flush-pipe arranged to connect the tank with 
the closet, a trap in the flush-pipe at its junc 
tion with the tank, whereby said pipe may re 

5O main normally empty, a siphon constructed 
substantially as described, and arranged in 
the tank, an air-exhausting device arranged 
in the vicinity of the closet, and connected 
with the siphon at the tank, by means of which 

55 the flush may be started, and the said air-pipe, 
all arranged substantially as described, where 
by the closet may be set at any point without 

with flush-water from a tank arranged at Some 
point where the temperature never falls below 
the freezing-point, as set forth. 

2. As a means of breaking the Vacuum in a 
siphon for delivering liquids from a tank 
which is being constantly supplied, the Com 
bination, with the stand-pipe and theinverted 
cup pipe, of the spring arranged to uphold the 
cup-pipe and to suddenly lift it when the level 
of the water falls below its lower open end, 
and the means of starting the siphon, Substan 
tially as set forth. 

3. The combination, to form a siphon for 
emptying a tank which is being constantly Sup 
plied while being emptied, of the stand-pipe, 
the inverted-cup pipe provided with a valve 
chamber and valve, the supporting-spring, and 
the flexible pipe or tube connecting the valve 
chamber with the air-pipe, all arranged to op 
erate substantially as set forth. 

4. The combination, with a suitable air-ex 
hausting device, of the air-pipei, leading there 
from to the siphon at the tank, the said taluk, the flush-pipe, trap d, stand-pipee, cup-pipe?, 
provided with a valve-chamber and valve at 
its top, the spring k, and flexible pipe i, all 
arranged substantially as set forth. 

5. The air-exhausting device E, comprising 
a diaphragm provided with a tubular bearing 
for the stem of the pull, which is arranged to 
play loosely through said bearing, and pro 
vided with stops above and below the dia 
phragm, that below being arranged to close 
the central aperture in the diaphragm. When 
the latter is lifted, and the outer casing ar 
ranged to form a chamber below the diaphragm, 
substantially as set forth. 

6. The combination, with the main siphon 
comprising the pipes ef, the trap, and the 
flush-pipe, of the auxiliary siphonF, construct 
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ed and arranged to operate substantially as 
set forth. 

7. As an air-exhausting device for starting 
the flush, the combination of the chamber l, 
the air-pipe leading therefrom, the diaphragm 
in, the tubular bearing n, the stem 0, arranged 
to play loosely therethrough, and provided 
with stops p and q, and the cover s, all ar 
ranged substantially as set forth. 

O) 

In witness whereof I have hereunto signed 
my name in the presence of two subscribing 
Witnesses. 

Witnesses: 
HENRY CONNETT, 
ARTHUR C. FRASER. 

JAMES E. BOYLE, 


