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UNITED STATES

PATENT OFFICE.

PATRICK HARVEY, OF CIIICAGO, ITLINOIS.

EXHAUST FOR WATER-CLOSETS.

BPECIFICATION forming part of Letters Patent INo. 343,172, dated June 8, 1886.
Avpplication filed February 24, 1885. Secrial No. 156,838. (No model.) .

To all whom it may concern:

Be it known that I, PaATrRICK HARVEY, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Fxhausts for Water-Closets,
which are fully set forth in the annexed speci-
fication.

The purpose of this invention is to provide
a device for exhausting the air from the si-
phon of the so-called ‘‘siphon’’ water-closets,
and insure the evacuation of the bowl by
means of such siphon, said device to be inde-
pendent of the flow of water from the reser-
voir to the bowl, so that it may be available
even when the reservoirisempty—water being
furnished to the bowl direetly from basin or
hose—but so connected that it shall be oper-
ated by the same mechanism which operates
the valve or valves past which the flushing-
water is admitted to the bowl when it is so
admitted from the reservoir, said device fur-
ther to be of such construction as to admit air

to the siphon, breaking its vacaum and inter-

rapting its siphonic. action, after a prede-
termined flow of water has occurred and before
the flow of water ceases.

As the means of accomplishing these pur-
poses my invention comprises, first, a me-
chanical air-exhauster connected to the si-
phon by a pipe leading from its induction or
suction pipeto the crest of the siphon; seeond,
mechanism for driving such air-exhauster;
third, mechanism for winding up such driving
mechanism withont actuating the exhauster;
fourth, mechanism for actuating the valve
which admits the flushing-current of water to
the bowl, so connected with the winding mech-
anism that the same movement by the oper-
ator will actuate both.

Tor the first element I prefer to employ a ro-
tary air-pump,eommonly known asa ‘ suction
and blast?’ fan connected by pipe with the si-

phon so as to ‘exhaust it, and having its dis- |

charge-pipe continued to the roof or a ventilat-
ing-shalt, where any foul vapors or gases may
be discharged without causing inconvenience
ordamage. For thesecond elementIpreferto
employ a gear or friction wheel meshing with
or bearing upon the pulley of the rotary ex-
hauster, and actuated by a weight attached
to a cord secured to and wound around the

axle or on a sheave or windlass rigid with the
wheel. For the third element I prefer a cord
wound on the axle of the said gear or friction
wheel, or on a sheave or windlass rigid there-
with, and carried over suitable guide-pulley
to a point within reach of the user of the

_closet; and to render this means sufficient to

accomplish the purpose of winding without
actuating the exhauster, I prefer to journal the
driving-gear or friction-wheel upon the free
end of an oscillating arm,whosé pivot or point
of suspension is in such position that the os-
cillating end tends to fall toward the air-ex-
hauster puiley, and so placing the first guide-
pulley, over which the winding-cord runs
from the driving-wheel sheave on the oppo-
site side of the said driving-wheel from the
air-exhauster, whereby power applied to draw
the cord to wind up the weight tends also to
swing the oscillating -arm and the driving-
wheel journaled thereon away from the driven
gear or pulley of the air-exhauster.
fourth element I prefer to employ a lever-
arm connected to the oscillating arm, on the
free end of which the driving-wheel is jour-
naled, and adapted to be actuated by the os-
cillation of said arm, and counnected to the
valve rod, stem, or other actuating arm or
lever by asomewhat lax connection—allowing
some play—and to weight the valve or its rod
or actuating-arm sufficiently to resist the tend-
ency of the oseillating arm to yield in the di-
rection of the draft of the winding-eord while
winding up the actuating-weight, and then by
securing the winding-cord positively to the
sheave or windlass at the limit of such por-
tion as it is necessary to unwind in winding
up the weight, I render positive the draft of
the cord upon the osecillating arm when that
limit is reached, and enable it to further os-
cillate said arm, overcoming the resistance of
the weighted valve, and opening the same
and admitting the flushing-water to the bowl.

In the drawings, Figure 1 is a partly-sec-
tional elevation of the closet-bowl, siphonand
trap, reservoir, air-exhauster, and operating
connections. TFig. 2 is a plan of the same.

Fig. 3 is a sectional front elevation of the air-
exhauster and its operating mechanism, a re-
ciprocating pump being employed for such
air-exhauster in the place of the rotary pump
illustrated in the other figures.
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A is thebowl; A/, thesiphon through which
it is evacuated.

A’ is the trap in the waste-pipe below the
siphon. ’ i

B is the reservoir; O, the valve-orificelead-
ing to the service-box B'.

U’ is the flushing-pipe leading from the serv-
ice-box B to the bowl A. B’ is the valve
closing said orifice, conveniently made heavy
to dispense with a separate weight to detain
it on its seat. 0?isits stem, made hollowand
opening above at high-water line of the res-
ervoir, and so serving both as a vent in emp-
tying the service-box and as an overflow {rom
the reservoir I3 to the service-hox and bowl.

B’ is the exhauster; 0% the pipe commuicat-
ing from its suction-orifice to the siphon A’
b is its discharge-pipe leading to a ventilat-
ing-shaft or the roof of the building.

Btis a rock-shaft jonrnaled for convenience
on the top of the reservoir B, and having the
lever &* extended rigidly from it and engaging
the vaive-stem 0%, which is slotted at the upper
end to permit such engagement, the slot )" be-
ing sufficiently elongated above thelever d* to
allow the slight play necessary for the move-
ments above deseribed and hereinafter set out
more in detail. Outside the reservoir the
rock-shaft B* has the depending arm 5”7, from
the lower end of which is extended the hori-
zontal shaft or spindle d*, rigid with said arm
0", On this spindle §* is journaled the driv-
ing gear or pulley B, whichengages either by
contact or intermeshing with the gear or pul-
ley B” of the fan. Rigid with the pulley B®
is the sheave % upon which is wound the cord
C, secured to the sheave and carrying on its
depending end the weight ', also secured to
the sheave, and suitably wound thereupon is
the winding-cord ¢, which may be, as illus-
trated, of the same piece with the cord C, the
fastening of both or of the one cord, which in
that case answers for both, being most con-
veniently made by a staple, ¢, striding the
cord and driven firmly into the sheave. The
winding-cord ¢ runs off the sheave about hori-
zontally to and over the guide-pulley ¢*, whence
it depends freely to a point within reach of
the user of the closet.

The operation of this system of devices will
be understood from the preceding statement
and description; but for fuller understanding
I will further state its operation in detail.

The tank orreservoir B,being supplied with
water in any of the familiar waysand its sup-
ply suitably controlled, stands filled with wa-
ter to the high-water line z @, the valve B* is
seated, closing the valve-oriticed. Theserv-
ice-box B’ is empty, the fan B® is at rest.
The weight €' is at its lowest position, the
cord C unwound to the staples ¢’. The gears
or pulleys I’ and B ave in mesh or contact,
the cord ¢ is wound to any necessary extent
upon the sheave °. .The bowl A is filled
to the level of the overflow-point 2 of the
siphon A’, and the trap A2 is filled to its
overflow-point 2”. The user pulls the cord

343,172

e, with the result, first, of swinging the arm
" away from the exhauster B* and disengag-
ing the gears or pulleys B° and B” and rock-
ing the shaft B! in its bearings and throwing
the lever b* upward until it reaches the limit
of its play in the slot 0” of the valve-rod 0%
The resistance of the weighted valve B*at this
point arrests the further rocking of the shaft,
and, continuing to pull on the cord ¢, the user
revolves the sheave 5 and winds up the cord
G, raising the weight C until the ecord ¢ is un-
wound to the point of fastening—thestaple ¢'—
and thereupon the farther draft on the cord
will swing the oscillating arm 0" farther to-
ward the guide-pulley ¢* and throw the lever
b* upward positively and cause it to lift and
unseat the valve I3°, opening the orifice b and
allowing the water to flow freely into the
service-box B’ and thence through the pipe o’
to the bowl A. The flow will thus continue
so long as the user detains the cord, thus hold-
ing the valve off its seat, but the orifice b, be-
ing larger than the pipe o', the service-box B’
will be filling with the excess of water admit-
ted to it, while that which flows into the bowl
will be eseaping by overflowing the point a of
the siphon and thence passing out through the
trap. When the user releases the cord, the
arm 0", tending to assume -a vertical posi-
tion and further compelled by.the weight of

~the valve DB? swings over toward the ex-
b

hauster, and the gears or pulleys B* and B
come into.engagement and the valve I3? is 4l-
lowed to drop onto its seat. The weight C,
now falling, unwinds the cord C from the
sheave 0% rotating the pulley or gear B* and
actuating the fan B’ by the engagement of said
gear with the gear B°. The rotation of the ex-
hauster creates a suction upward through the
pipe 0° and effects ab first a partial and event-
ually, if sufficiently continued, a complete ex-
haustion of air from the siphon A’. Mean-
while the flow of water from the service-box
B’ continues—the vent-tube through the stem
b* facilitating such flow—and the water, en-
tering the bowl and being drawn by the suc-
tion into the siphon, fills the latter and com-
pletes its adaptation to cause evacuation of
the bowl down to the line y y. The length of
cord wound on . the sheave 4* and the conse-
quent fall of the weight C’ should be such that
the exhauster will cease to revolve before the
water has ceased to flow into the bowl. When
it does cease, the suction caused by its action,
and whereby the siphonic action of the siphon
A’has been caused, also ceases, and air, enter-
ing freely through the exhauster, breaks the
vacuum of the siphon and allows the. water to
fill the bowl again up to the line z 2, and any
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further water supplied will overflow over the -

point 2/, leaving fresh, clean water in the
bowl. The flow will continue until theservice-

box B’ is empty, and the status of all parts
will be as at commencing.

A variety of substitutions for the several
clements may be made without substantial de-
parture from the invention. Thus for the ro-
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343,172 3

tary pump may be substituted a reciprocating
pump. Forthefriction-pulleys orgear-wheels
B? and B” there may be substituted a eluteh-
wheel or a ratchet-wheel and pawl—the one
fixed and the other loose on the fan or pump
driving shaft—and in that case the oscillating
lever, which, in the form above described, car-
riesthe driving-wheel, may be dispensed with,
or, if retained, will be retained only as a con-
venient means of actuating the valve-rod, and

~to provide for the winding preceding the lift-

ing the valve the cord may be allowed slack

.between the connection with the lever which

lifts the valve and the connection with sheave
which carries the weight and actuates the sue-
tion device. For the weight and cord wound
on the sheave may be substituted a coiled
spring. Tor the cord arranged to be pulled
by the hand may besnbstituted a suitable con-
nection with the seat, which will render the
action automatic.

I claim—

1. In combination, substantially as set forth,
the siphon leading from the bowl, the trap be-
tween the siphon and the sewer, the reservoir
and the conduit therefrom to the bowl, a pump
connected to and exhausting the siphon, ifs
actuating mechanism independent of the flow
of the flushing-water, and a mechanical motor
for the same,. winding connection from the
motor and operating connection from the valve
joined and operated at will, whereby the same
movement opens the valve and stores power
in the motor.

2. Ina water-closet, in combination with an
exhaust-pump, its driving gear-wheel or pul-
ley having its journal-bearings movable to
carry it out of engagement with the air-ex-
hauster, the winding-up connection reversing
the driving-wheel and winding up the actuat-
ing mechanism by moving in the direction in
which said movable bearings move to disen-
gage the driving - wheel, whereby the same
movement of said winding-up connection shall
first disengage said driving-wheel and next
wind up the actuating mechanism.

3. In a water-closet, in combination with an
exhaust-pump, its driving gear-wheel or pul-
ley having its journal- bearings movable to
carry it outb of engagement with the air-ex-
hauster, the valve-actuating mechanism con-
nected to and moving with said movable jour-
nal-bearings, and having beyond such connec-
tion a lax or slip joint allowing lost motion,
a resistance applied beyond said lax joint to
hold the valve on its seat, the winding-up eon-
nection reversing the driving-wheel and wind-
ing up the actuating mechanism by moving in
the direction in which the movable journal-
bearings move to disengagesaid driving-wheel
from the exhauster, said winding connection
being positively joined to and moving said

driving-wheel and its movable bearings, and
thereby the valve-actuating mechanism at the
limit of its winding action.

4. In a water-closet, in combination with an
exhaust-pump, its driving gear-wheel or pul-
ley having its journal-bearings movable, the
valve-actuating mechanism connected to and
moving with said movable bearings, a resist-
ing-weight applied to said valve-actuating
mechanism to hold the valve in its seat, the
winding connection reversing the driving-
wheel and winding up the actuating mechan-
ism joined positively to and moving said driv-
ing-wheel and its movable journal-bearings at
the limit of its winding action, and thereby
actuating the valve-actuating mechanism and
lifting the valve fromitsseat against the detain-
ing-weightafter the air-exhausteris wound up.

5. Ina water-closet, in combination with an
exhaust-pump, its driving gear-wheel or pul-
ley having its jonrnal-bearings on an oscillat-
ing arm, a lever actuated by said arm and
actuating the flushing-valve, and the winding
connection with said driving-wheel moving to
wind up its actuating mechanism in the direc-
tion to osciliate the arm and move the lever
to open the valve.

6. In a water-closet, in-combination with
the exhaust- pump, its driving - wheel, the
sheave or windlass rigid therewith, the weight-
ed cable wound thereon, the winding-cable
running off the sheave or windiass in the di-
rection away from the air-exhauster, the os-
c¢illating arm 3", having the journal-bearings
for the driving-wheel, and the lever actuated
by said oscillating arm and actuating the flush-
ing-valve.

7. In a water-closet, in combination with
the siphon leading from the bowl], the trap
between the siphon and thesewer, the exhaust
fan or pump connected with the siphon, the

-reservoir and the conduit therefrom to the

bowl, the weighted valve controlling flow
through said conduit, the driving-wheel actu-
ating the exhauster and having the sheave or
windlass rigid with it, the weighted cable
wound thereon, the winding- cable running
therefrom away from the exhauster, the oseil-
lating arm having the journal-bearings for the
driving-wheel, and the lever rigid therewith
and having lax connection with the valve-rod,
combined and co-operating substantially as
and for the purpose set forth.

In testimony whereof I have hereunto set
my hand, in the presence of two witnesses, at
Chicago, Illinois, this 1st.day of February, A.
D. 1885.

PATRICK HARVEY.

Attest:
CHAS. S. BURTON,
F. W. PARKER.
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