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To all whom it May CoOncerv: ~
- Be 1t known that I, JAMES E. BOYLE, a citi-

~zen of the United States, residing in Brook-

- lyn, in the county of Kings and State of New |

10

5

20

25

York, have invented certain new and useful
Improvements in Siphon Water - Closets, of
which the following is a specification. _-

Thisinvention relates principally to what I
will herein refer to as ‘‘siphon’ water-closets
as contradistingnished from ¢ pneumatic?’’
closets. In the former the bowl is siphoned
by an outflow which is started by running
water into the bowl above its usual level, and
thereby causing a strong outflow through the
soil-passage. Inthelatterthe bowlissiphoned
by the suction of a partial vacuum formed by
drawing the air from a confined space be-
tween two traps in the goil-passage. A pneu-
matic closet requires a pneumatic tank for
operating it, with two pipes for water and air
leading from the tank down to the closet-
bowl. A non-pneumatic siphon-closet is op-
erated by a simple flush-tank, with only a
single pipe connecting with the bowl. It thus

18 much cheaper than a pneumatic closet and

considerably simpler. With these advantages

- 1t possesses the disadvantages of being slug-

30
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gish in action, the bowl having to be filled up
with water nearly to the flushing-rim before a
sufficient outflow is established to start the
siphon and empty the bowl, and of requiring
a large amount of water to properly operate it.

My present invention aims to improve the

construction of closets of this class and to.

overcome 1n some measure the disadvantages
heretofore inherent in them. | |
According to my present invention I make

the bowl and soil-passage, as heretofore, with

two bends or traps—the upper one to hold a
quantity of water in the bowl and-the lower

~one to form a closed space below the upper

43

trap when the outflow is taking place. The
lower trap has heretofore been a mere water-
pocket, with no isolation of the space above it
when at rest. - I make it with a dip in order

“that at.all times it shall constitute a trap. I

provide an air-passage extending from the

~ upper part of the air-space between the traps

KC

and opening into the soil-passage beneath the

lower trap in such position that when at rest
it-s lower end shall:-be opened, but when the

out’’ and ‘‘hopper’’ closets. .

| outflow is taking place it shall be submerged

in the outflowing water and thereby sealed;
hence the air-space between the two traps is
normally in communication with the soil- 5z
passage beneath, and is. not a confined - air
space until the outlow is started, when it at
once becomes isolated and acts as the long leg
of the siphon for drawing the water from the
bowl. | 60
- My invention also introduces a feature of
construction whereby the lower trap is made
the short leg of a second siphon, which, when
the bowl is in operation, coacts with the first .
to draw the water out of the bowl. To this 65
end the soil-passage below the lower trap is
divided by a vertical partition into two por-
tions, the larger of which constitutes the long
leg of the lower siphon and the smaller of
which constitutesa ‘‘back-air’? passage for con- 7o
necting the soil-pipe to the ‘‘back-air pipe,”’
by which it is ventilated. The latter portion
of my invention is applicable also to ‘‘wash-
Intheaccompanying drawings I haveshown 7z
two constructions embodying myinvention, in
one of which the lower trap is above the floor
and the closet is made of one piece of earthen-
ware, and in the other of which the lower trap
1s beneath the floor and the closet is made of 8o
sections fastened together. Figures 1 to 6
show the former construetion, and Figs. 7and

8 the latter. ; o | o

Fig. 1 1s a side elevation. TFig. 2 is a ver-
tical mid-section looking from the opposite 8s
side. Iig. 3 is a front elevation. Tig. 4 is a
rear elevation. Fig. 5 is a section answering
to Fig. 2, but showing the closet in operation.
Fig. 6 is a transverse section cut in the plane

-of the lines 6 6 in Fig. 5. Tig. 7 is a side ele- go

vation, and Tig. 8 is a vertical mid-section
looking from the opposite direction. Tig. 9is

a vertical section of a wash-out ¢loset, and Fig.

10 1s a similar section of a ‘‘short-hopper?”’

closet. | | 05
- Referring to the drawings, let A designate
the bowl or basin of the closet, of which « is
the flushing-rim; B, the doil-passage leading
from the bowl to thesewer-pipe; C in Figs. 5,
7, and 8, the usual iron soil pipe; D, the upper

100
trap or bend in the soil-pasage, by which wa-

‘ter 1s retained in the bowl, and E the lower



s

| merges 1t
5:111@(1;&1*1*3135;3 1t just above rﬁhe; water-level, as:
shown in Fig. 2. The'dip of the lower trap1s |
very shallow, in practice being only about a | uum broken, as in all closets of this class.:
half or quarter inch, while that of the upper.

G trap is of theusual depth. Heretoforein clos::
0 ets of this character the lower trap bas been a
niere water-pocket without any dip, so that
when the closet was ab rest the air-space G had
free. communicaticm with the soil pipe thwugh z
this trap.

- n commumcatlon W 1bh the 50‘11 p‘ipe through ;

trap or bend. The pipe-conunection for the:
flushing-pipe is lettered 0, and tha,t for the
_baek -air pipe is lettered c.

Between the two traps: D: and D 18 .an air-

space, G, in the soil-passage, and:from the up-
per paltof thisalr-space an air passage or duet,
T, extends downward and opens into the soil-
passage beyond the lower trap, entering 1t by
an opening, f, which is located above the wa
ter-level in the lower trap, so:that it 1s: m)t;
SERES sealed thereby when the water is at rest, and .

SR zez«w such- hemhls tlnt mhen the water is over-

I pmfel to elonwate the openmgf

SR ithb passage I when the closet is at rest. +
’ The operation isas follows: ‘When the closet:

R . has been used and is to be flushed, the fiush-

40
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ing-tank 1s operated and a tull s;tr'eam ofwa-:
~ ter flows into the bowl thrvough its flush-
dng-rim. - The level of water in the bowl 1s |
- thus raised, and the water consequently com- | 1 to 6 the several parts are made in:.one plece 1

. mences to flow out through the trap D into |
i35 the air-space G and down into ‘the trap K.
. The first effect of this is to displace some:of:

the air in theair-space G, and consequently to
slightly compress this air; but this compres-
sion 1s instantly relieved by an escape of air
out through the passage F, the opening f of
which is nob yet sealed. The outflow in-
creases, and as the water flows through the
lower trap and sweeps over the dam d thereof
its level adjacent to the dam rises, and 1t sub-
mergesand seals theopening f. The air-space
G now becomes a confined-air space, which
constitutes this portion of the soil-passage the
long leg of a siphon, the short leg of which is
the upper trap, I). The outflow through the
siphon thus formed quickly produces a suc-
tion, (on the well- understood principle by
which siphons operate, ) and the water 1s pres-
ently drawn from the bowl with a rush, creat-
ing astrong and full current, as indicated in
Fig. 5, which continues until so much of the
water is drawn out of the bowl that the dip
of the trap D 1s unsealed and air is admitted
to the space G, which momentarily breaks the
vacuum and checks thesiphoning,which, how-
ever, 1s quickly resumed as soon as the inflow-
ing flushing-water has so farfiiled the bowl as
to again scal the trap D. The vacuum may

thus be broken once, twice, or more while the
flush continues, air being each time drawn in
from the bowl, whereby all.foul odors result-
ing from the use of the closet are drawn into

the sewer-pipe.

Finally, the supply of flush-

and by its weight m
| the vacunm in the-air-space..

‘the: floor. - - up
the exterior of the structure, as shownin kg, - .

372,199

| ing-water stops ‘and the vacuum is finally .
-broken, whereupon the siphoning operation
ceases: and the parts come to rest. RS
| ig then nearly empty, but 1s slowly refilled by -

a small stream or ‘‘after-wash?’ which trickles .. . . ..
| down to it from the flushing-tank, and which .. .. .
:stream continues until the: bowl is quite fall..
During the siphoning operation water 1s 75 - -
| dlfmn up by the suction from the trap E into .
‘the passage F, thus first by drawing water .. .
from the trap hastening the siphonic outflow - =
amtalmnn* sub%equentlyg NERRIY

The bowl

70

Tt will be understood that the Watl‘}l levelm; SETEETUR I

éthe bowl is first raised above the normal until .+
‘the: suction commences, and:is: then drawn. ...

down until the bowl is mphoned and the vac-

85

‘The preliminary raising of the water in the
‘bowl does not continue so long in my eloset, ...
nor:does the water-level rise so h]gh as in si-
phon - closets heretofore made.
‘closetgtheactionis delayed by the preliminary go =
compression of the air in the space between -

| the two:traps, which, being ‘‘air - bound,”” .. .. ..
presses ‘back against the water in the uppmé EEE RIS
| trap and resists the flow of water from the
‘bowl. : In my closet thiscompression is avoided -
| by means of the air-passage I, which permits .. = =
the compressed air to:escape, and the actionis
consequu]tly much more prompt. T

- In previous. .. ..

Q5 o

~In the construction of closet ShO“:?ilI in’ E Jgs L

of porcelain and the lower trap comes above

1, its shape in cross-section being shown in
Fig. 6. The dimensions for such a closet that
are enforced by custom and convenience neces-
sitate a ‘“fall’’ of only about eight inches from
the upper to the lower trap—a length for the
long leg of the upper siphon which 1s hardly
sufficient of itself to produce a desirably forci-
ble outflow. On this account I construct a
lower siphon to co-operate with the upper one,
and thereby secure a greater total fall. The

| passage B beyond the lower trap curves

around the edge of the dam d and extends
down to the bottom of the neck » of the bowl,

- being bounded by a partition,e, which divides

the interior of the cylindrical standard be-
neath the center of the bowl into two portions,
H and I, asshown in Figs. 2 and 6. The por-

tion H constitutes the long leg of the lower

siphon, and the portion I constitutes an air-
passage for connecting the back-air connec-
tion ¢ with the soil-pipe C beneath the neck
n. VWere this partition omitted the soil-pas-
sage just beyond the lower trap would be con-
nected with the back-air pipe,and hence could
not act as a siphon, since 1ts suction would be
destroyed by air entering through the back-
air pipe; but by thus isolating this portion
down to the bottom of the neck it 1s consti-
tuted a part of the siphon and an additional
fall of about five inches 1s secured. At the

| same time the soll-pipe 1s as perfectly back-

The: passage F is molded upon

IIC

I15

120
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aired as if the portions H and I were not sepa- | unsealed when the closet is at rest and sub- 6o

S

10

s

rated.

- The construction shown in Figs. 7 and 8 does
not include the feature of my invention last
described. 'The bowl A alone is here made of
porcelain, and it is fastened to a cast-iron bag-
trap, J, above the floor. Beneath the floor is
an 1ron-trap casting, K. The upper trap is

- formed in the casting J and the lower trap in

the casting K, as shown. The fall between
the respective traps is so great that there is
no need of continuing the lower trap to form

~a second siphon H, as above described. The

alr-passage F is formed by means of a lead
pipe, the opposite ends of which are joined

- to couplings which are screwed to the castings

20

J and K, respectively.

Fig. 9 shows a wash out closet to which a
part of my invention is applied. The stand-

¢,1nto two parts, H and I, the former of which
constitutes the down-leg of the trap and con-
tinues an unbroken siphon down to the outlet
from the bowl, while the portion T forms a
back-air passage for connecting the- soil-pipe
with the back-air-pipe connection ¢, as al-
ready described. The isolation of the long

- leg of the trap from the back air constitutes it

30

a siphon and canses a more powerful outflow

through the trap. It results from this that

~ the trap can be given a deeper dip than usual,

thus more effectually excluding sewergas from

. the room.

35

Fig.10shows the same construction applied
to an ordinary trapped hopper-closet. The
bowl A and trap portion J are madeinséparate
pieces of earthenware, as usual, and joined to-

~ gether by means of flanges. The descending

40

tion, ¢, as already described. , |

leg of the trap portion is divided by a parti-

tion, ¢, into the down leg H of the trap and the -

vent-passage I, leading to the back-air connec-

My invention is susceptible of considerable

- modification in proportions, material, and de-

435

talls Qf construction, as will be understood by
those skilled in the art. |

What I claim as my invention in water-

- closets is the following defined novel features

50

55

or combinations, substantially as hereinbefore

specified, namely: .
1. A water closet consisting of the combina-
tion of a bowl, a soil-passage leading there-

from, an upper trap in said passage by which

water 18 retained in the bowl, a lower trap
therein by which an air-space is formed be-
tween the two traps, and an air-passage lead-

Ing from said space and opening into the soil-

passage beyond the lower trap and above the
water-level therein, in such position as to be

—

ard beneath the bowl is divided by a partition, |

i

merged when the outflow is taking place.

2. A water-closet consisting of the combina-
tion of a bowl, a soil-passage leading there-
from, an upper trap in said passage by which
water is retained in the bowl, a lower trap 65
therein by which an air-space is formed be-
tween the two traps, and an air-passage lead-
ing from the upper part of said space and
openinginto thesoil-passage beyond the lower
trap close above the water-level therein and 7o

~adjacent to the dam thereof, whereby itisun-

sealed when the closet is at rest and submerged
when the water is flowing out over the dam.

3. A water-closet consisting of the combina-
tion of a bowl, a soil-passage leading there- 73
from, an upper trap in said passage by which
water 18 retained in the bowl, a lower trap
therein by which an air-space is formed be-
tween the two traps, and an air-passage lead-
ing from said space and opening into thesoil- 8o
passage beyond the lower trap and above the
water-level therein, all formed in one piece of
porcelain. | |
4. A water-closet consisting of the combina-
tion of a bowl, a soil-passage leading there- 85
from, a trap in said passage, a back-air con-
nection, and a partition in the soil-passage
constructed to separate the down leg of said
trap from the back-air connection and there-
by constitutesaid leg the longleg of the siphon. gc

5. A water-closet consisting of the combina-
tion of a bowl, a soil-passage leading there-
from, a trap in said passage, a back-air con-
nection at the crown thereof, and a parti-
tion in the soil-passage extending down- g3
wardly from said connection and constructed
to separate the down leg of said trap there-
from and to form a separate vent-passage ex-
tending from said connection to the neck of
the trap, where it connects with the soil-pipe. 100
- 6. A water-closet consisting of the combina.-
tion of bow!l ‘A, soil-passage B, bent to form
traps D and E, with intervening air-space G,

“back-air connection ¢, and partition e, divid-
ing the lower portion of the passage into a
siphon-leg, H, forming a continuation of the

(2]
O
n

lower trap, and 'a vent-passage, I, communi-
cating with said connection, whereby the soil-
passage forms a continuous siphon from the
bowl through the lower trap and down tothe t1o

‘bottom of said partition.

In witness whereof I have hereunto signed

my name in the presence of two subscribing

witnesses. -
. JAMES E. BOYLE.

Witnesses:
ARTHUR C. FRASER,
GEORGE H. FRASER.
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