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To all whom it may concern:

Be it known that I, WILLIAM BARTHOLO-
MEW, a subject of the Queen of Great Britain,
residing at Messrs. Doulton & Co.’s Sanitary
Engineering Works, Albert Embankment,
Lambeth, in the county of Surrey, England,
have invented certain new and useful Improve-
ments in Flushing Tanks or Vessels for Re-
ceiving Water or Liquid, and when full auto-
matically discharging it, (for which I have re-
ceived Letters Patent in Great Britain, No.
1,432, dated March 24, 1882, and in South
Australia, No. 346, dated February 23, 1883,
and by letters of registration in New South
Wales, No. 1,431, dated May 27, 1884, and in
New Zealand, No. 1,149, dated June 25, 1884,)
of which the following is a specification. ‘

This invention has for its object improve-
ments in flushing tanks or vessels for receiv-
ing water or liquid, and when full automati-
cally discharging it. - For this purpose I em-
ploy a receiving vessel or tank having a pipe
or passage ascending through the bottom and
formed into a siphon, with its mouth at ashort
distance from the bottom of the tank. - Below
the bottom of the tank the siphon-pipe already
mentioned terminates in atrumpet-mouth, and
it dips down into a box or receptacle, from
which there is an ontlet leading (in the case
of a flushing-tank) to a drain, or to other place
where it is requnired that the liguid shounld be
delivered. This outlet is so placed that the
trumpet-shaped outlet end of the siphon-pipe
is immersed to some depth in liguid contained
in the box or veceptacle. If the entrance of
the_liquid into the receiving-vessel be inter-
mitbent, the apparatus will be operative with-
out any further appliance. 'T'he siphon action
is seb up, when the tank or receiving-vessel is
full, by the escape of air from the siphon-pipe.
In consequence of the mouth of the siphon-
pipe dipping into the liquid in the box or re-
ceptacle and the trumpet-like form given to
the mouth, the escape of air from the siphon-
pipe takes place intermittently, a considerable
quantity of air passing away at a time, suffi-
cient to start the flow. - If the entrance of the
liquid to the receiving vessel or tank be al-
ways slow, it is advisable, in order to insure
efficient action, to provide a vent from the si-
phon-pipe by a passage sealed by a trap offer-

ing less resistance to the escape of air than is
offered by theliquid covering its mouth. The
rise of the liquid in the receiving vessel or
tank then compresses the air in the siphon-
tube until the vent is opened by the liquid be-
ing forced out of its trap. Theairthen freely
escapes from the siphon, and is replaced by
an inflow of liquid, which starts the siphon ac-
tion. Torecharge the trap upon the air-vent
a small pocket is provided, from which liguid
gradually descends into it.  In order that the
vent may not be forced at too early a period,
T also provide an orifice, by which air can for
a time escape frecly from the siphon-pipe; but
this orifice after a time becomes covered Dy
the rise of the liguid in the receiving vessel or
tank. Thus in this apparatus (which has no

moving parts) the diseharge is determined by.

the disturbance of equilibrium resulting from
the sudden escape of a considerable quantity
of air, and not by the sudden inrush of liguid
to the cistern or receiving-vessel, or by the op-
eration of the liquid in the cistern on floats or
moving mechanism, as in other flushing-tanks
of this class; and in order that my said inven-
tion may be fully understood and readily car-
ried into effect, I will proceed to describe the
drawings hereunto ahnexed.

In the drawings, Figure 1 is a vertical sec-
tion of the flushing apparatus in its simpler
form. Fig. 2 shows a like apparatus, but dif-
ferent in the detail of construction. Tig. 8 is
an under side view of one limb of the siphon-

pipe. Fig. 4 is a section of the same. Fig. 5
shows another modification of Fig. 1. Fig. 6

shows the apparatus with additions to meet
the case of a very slow entry of liquid to the
receiving vessel or tank. Iig. 7 shows to a
larger scale a detail of Fig. 6.

In Fig. 1 the siphon is formed by means of
a bell inverted over an upright pipe. «is a
receiving vessel or tank of metal or pottery-
ware. 0 is the portion within the tank of an
ascending pipe. 0'is the part of this pipe be-
low the bottom of the tank «. It also termi-
nates at its outlet end in a trumpet-mouth.
0*is a bell inverted over b, and completing the
siphon. This bell is supported with its mouth
at ashort distance from the bottom of the tank,
80 that there is a free passage beneath it, d

Is a box or receptacle below the tank ¢, into
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which the trampet-like outlet end of the pipe
O dips. The outlet e is situated some distance
above the bottom of the receptacle d, so that

-water always remains in the 1eceptfmcle d, and

into this water the pipe ¥/ dips.

Tig. 2 shows the apparatus in another form,
the pipe b itself being bent downward, in place
of being covered byabell. Itstrumpet-mouth
is channeled in the manner illustrated by Figs.
S and 4, which are respectively an under side
view and a section of the lower end of this
pipe. These channels prevent the end of the
pipe becoming uncovered. This is of impor-
tance where the tank ¢ receives fat from a sink,
which should not be allowed to pass at once
into the drain. The fat floats on the water
and remains in the tank. The channelsin the
mouth of the bell admit air to the siphon-pipe
to 1echaroe it.

Fig. b shows another form in which the fat

" or other floating matter is kept back by an
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outer bell or cylinder, f, open above and be-
low, and this then serves as a support for the
bell &%

To set up the siphon action a sudden-es-
cape of air in considerable quantity from & b’
is requisite; otherwise the water may slowly
dribble down the siphon-leg and the tank
will not be emptied. The trumpet-mouthed
outlet end insures the sudden escape of a con-
siderable quantity of air, and the action may
be éxplained as follows: The surface tension
of the water prevents the air escaping imme-

N diately it is forced below the level of the

lower end of the siphon, and it accumulates
as a sort of inverted bubble. The larger the
mouth of the pipe the larger this bubble, and
the larger the quantity of air which suddenly
escapes when the water is broken through.
A large disturbance of this sort—such as is.ob-
tained by the use of the trumpet-mouth—is
competent to start the siphon action, when a
less disturbance would not, because not re-

‘sulting in a sufficient flow of liquid down the

siphon-pipe.

Fig. 6 shows the apparatus as arranged to
meet the case of a very slow entry of liquid to
the receiving vessel or tank ¢. The parts ¢, b,
v, v, d, and ¢ are as in Fig. 1. fis a tube
formlno a communication bet\\ een the interior
and the exterior of the siphon-pipe. 1tis bent
at its lower end to a U form, and this bend,
becoming full of liguid, forms a trap some-
what less deep than the immersion of the lower
end of I’ in the box or receptacle d, and as the
receiving vessel or tank e fills, the liquid is
blown out of the bend in the pipe f before it
can escape from the mouth of the siphon-pipe.

. g is also a small tube, providing an escape of

€c

air from thesiphon. Itterminatesatitsupper
end above the level to which the liquid rises in
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the vessel a, so that it isnotliable to be stopped
by floating bodies. The open lower end of
this tube is so placed that the liquid may rise

.nearly to the top of the pipe b before the press- 6,

ure causes the tube f to become untrapped.
It will be seen that as the tank fills after the
lower end of the tube ¢ is covered the further.
rise of the water must compress the air in the
upper part of g and in b, and that when the 7
pressure rises to a certain point it blows the
water out of the bend at the bottom of /, this be-
ing done before the water overflows the top of

b, and before air escapes from thelower end of

b because the bend of f. offers less resistance 7
than the dip of » into the water at d. The
outside water in ¢ at thistime is abovethe top
of b. Consequently when the air escapes the
water flows down and a siphon action is es-
tablished. Bythisarrangement, howeverslow 3
the inflow at a given point, the pressure within
the siphon is suddenly relieved, liguid rushes
in, and the siphon-like action is set up. The
bend of the tube f becomes refilled during the
delivery from the receiving vessel or tank «a;
but in some cases the suction might again
empty it. I therefore provide upon it the
pocket /. (Shown fo alargerscale at Fig. 7.)
This pocket catches a portion of the liquid
during the outward rush and allows it gradu- o
ally to descend into the trap after the siphon-
like action has ceased.

Having thusdescribed the nature of my said
invention and the manner of performing the
same, I would have it understood that I claim ¢
as my improvements in flushing tanks or ves-
sels for receiving water or liquid, and when
full automatically discharging it—

1. The combination of the receiving vessel
or tank @, the box .or receptacle d, the fixed 1«
pipe b &', dipping down into said receptacle,
and the fixed bell 5°, substantially as and for
the purpose set forth.

2. The combination, in an automatic flush-
ing apparatus, of the receiving vessel or tank, 1¢
the box or receptacle, and the siphon having
the trumpet-like mouth or outlet end dipping
into theliquid in saidreceptacle, substantially
as and for the purpose set forth.

3. The combination of. the receiving vessel 1«
or tank ¢, the box or receptacle d, the fixed
pipe b o', open at its lower end and terminat-
ing w1th1n said receptacle, the fixed covering-
Dell U?, and the air-escape pipe having the bend
or trap at its lower end, subst’mtmlly asand 1
for the purpose set forth.

WILLIAM BARTHOLOD’[E“’.

‘Witnesses:

JNO. DEAN,

W. J. Norwoob, :
Both of 17 Gracechwrch St.,

o

London.




