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Paiented Sept. 4, 1928. -

UNITED STATES

1,683,062

PATENT OFFICE.

WESTON FRANCIS BRIGHT, OF LONGMEADOW, MASSACHUSETTS, ASSIGNOR. TO BRIDGE.
FORT BRASS COMPANY, OF BRIDGEPORT, CONNECTICUT.

AUTOMATIC FLUSHING VALVE. -

Application filed May 8, 1925. Serial No. 28,968

This invention relates to improvements in

flushing valves and it consists of the con-
structions, combinations and arrangements
herein described and claimed.

An object of the invention is to provide
an apparatus for and a method of actunat-
mg an intermittently operating mechanism,
saldd apparatus being controlled through the
medium of changes in the electrical condi-
tion o1 a circuit caused by variations in the
character or level of a fluid forming a link
in said circuit, provision being made for
msuring the drainage of said fluid for the
breaking or opening of the circuit.

Another object of the invention 1s to pro-
vide a control for the electrical actugting
apparatus of an Intermittently operating
mechaunism, for example, a self-closing flush-
g valve, sald control including a deflector
intended to divert from a drain pipe to a
pair of spaced circuit controlling electrodes,
a portion of fluid which is subject to chemi-
cal change and consequently -electrical con-
ductivity, thereby in turn closing or open-
ing sald cireuit. | )

snother object of the invention-is to.pro-

vide for the complete drainage from a de-
flector carrying a pair of spaced electrodes
or termunals in a normally charged electri-
cal aireuit, of a {luid which is adapted -to
bridge the spaced electrodes and, being sub-
Ject to chemical changes, constitutes a path
of varving conductivity.

Another object of the invention is to pro-
vide a contro] for electrically operated flush-
ing mechanisms of urinals, and the like, said
control so acting as to use the fluid excre-
ment as a conductor to close a controlling
circuit, but having associated means for
causing a complete drainage of the fluid
excrement so that the cireuit is opened at
an air gap. -

Other olbjects and advantages will ap-
pear 1n the following specification, reference
being had to the accompanying drawings, in
which

Figure 1 is a perspective view of a urinal
stall, parts being shown in section so that
the 1nstallat'on. of the invention may read-
1ly be illustrated and seen.

Iigure £ is a cross section on the line 2—92
of Higure 1.

Figure 3 15 a detall section on the line 3-—3
of Fioure 2. .

- Figure 4 is a detail perspective view of

the deflector. , .
- Figure 7 is a detail cross section on the

the elbow by which the deflector is carried.
Figure 5 is a detail perspective view of
the deflector. | : L
. Figure 6 is a longitudinal section illustrat-
ing a modification in the arrangement of

line 7--7 of Figure 6. -
Figure 8 is a sectional view, illustrating
a second modification in the arrangement of
the deflector. o
Figure 9 is a side elevation of a self-clos-
Ing flushing valve of the type herein con-
templated, having attached thereto a sole-
noid by means of which the value is auto-
matically operated, a portion of the sole-
noid being shown in section. @~
This invention is an improvement on. the
automatically actuated mechanisms of Ed-
gar B, Littlefield, patented as follows:

March 30, 1920, 1,385,380, January 17, 1922,

1.404,155, and January 2, 1928, 1,441,007,
the invention being of an improvement of
his Patent 1,404,155 in particular in which is
contemplated the control of an electrically
operated valve by the varying conductivity
of a waste fluid path which forms a lin

of an electrical circuit in which said valve
1s situated. .In this patent, and the other
patents of Lattlefield, the mecessary elec-
trodes are always submerged in a bath, the
varying chemical character or purity of

which 1s the controlling factor in either the

conduction or formation of an electrical cur-

rent. An exception is to be noted in the
Patent 1,404,155 1n which the pressure of

gas 1n a certain peculiarly formed trap is in-

tended to free an electrode from
immersion in the fluid. L |
. (Jl\cignizame 1s also taken of the patents to
R. M. Keating for flushing valves: 1,220,856
March. 27, 1917, 1,242,200 October 9, 1917,
and 1,443,690 January 30, 1923. The draw-
ings embody an adaptation of the latter of
these patents. The casing of the flushing
valve 1illustrated (Fig. 9) is made in two
cylindrical sections, a body section 1 and
a cap section 2 which, in practice, is screwed
into the body section. The body section at
1ts lower end has a suitable conpling for the
connection of the intake pipe 3, and on its
side has a suitable connection for the dis-
charge pipe 4. The flushing valve is appli-

perpetual

- cable to many kinds of plumbing appliances,
for example urinal stalls, the latter being se-
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lected for illustration in the present 1n-
stance. The discharge pipe 4 connects with

the urinal stall 5 at the top.
The drain pipe 6, Wthh leads from the

bottom of the stall 5, ultimately connects

with a trap or waste dlsposal system of any
sultable t
tion 2 of t ushing valve 1s the casing 7
of a solenoid, the winding of which tenm_
nates at bmdmg posts 8 and 9. The flushing
valve includes a plunger 10 and a handle
11, and upon energization of the solenoid
the core 12 is intended to press down upon the
handle to actuate the flushing valve. The
core 12 may be retracted by a spring 13 upon
deenergization of the solenoid, and the sole-
noid may be of any type suitable for the
particular purpose. The use of the spring
13 is optional. It is shown merely to illus-
trate a method of returning the core, but 1n
practice the pilot valve spring (not shown)
which returns the plunger 10 will answer
the purpose.

The invention pr0v1des ﬁrﬁt for the clo-
sure by fluid excrement of a normally

charged electrical circuit embracing the sole-

noid, and second, for the complete drainage
of sa,ld fluid so that.said circuit is broken at

tion with an elbow 14 (Figs. 1, 2, 3 and 4)

which, in turn, connects Wlth the conven-

tional trap mentioned before. The elbow
14 has complemental bosses 15 and 16 which
have circular alwmng openings constituting

a cOmmon bore 17.
Fitted 1n the bore 17 1s the deﬂector 18.
Thls deflector is much like a short section of

piping, but 1t has a portion cut away at 19

to leave a shallow trough 20. The length of
the cut away portion 19 substantially agreces
with the internal diameter of the elbow 14,
although the specific dimcnsions of the cut

‘away portion, as well as those of the trough

20 are immaterial. The trough 20 1s 1ocated
in the path of fluid flowing in the drain pipe
6. The purpose of the trough is to deflect
or divert a portion of the fluid to one 81de

- of the drain pipe.

This side or end of the deflector 18 ter-
minates in an L 21 which 1s mtemally
threaded to receive the spark plug 22. 'The
spark plug has electrodes 23 and 24 of non-

- corrosive material and of suflicient area "to

60

carry the required curreni, the first of which
1S wronnded to a
acmrdmrr to custom, the second of mhwh

_termmateq at a screw 25 to whlch the wire
1s connected.

26 of an electrical circuit
The other end of this wire 1s connected to
the binding post 9 of the solenoid (Fig. 1).
The other bmdmg post 8 provides the con-
nection of a wire 27 from one pole of a

source of current.
the other
 the metallic part o1 the plumbmg

Ee ﬂMounted upon the end sec-

the electro:les:

surrounding metallic part

The third wire 28, from?

ole of smd souree, 1s n'rounded to
- 18.

1,688,009

Obviously, fluid ﬁowmcr out of the drain
pipe 6 Wlll bL diverted in part by the de-
flector 18 so that the electrode 24 becomes
immersed. If the fluid is laden with liquid
excrement so that it becomes a good con-
ductor of electricity, that pOI‘thll of the
electrical circut deseribed  in connection
with Figure 1 will be bridged or closed at
the uolﬂnmd will become en-
ergized and the handle 11 (Fig. 9) will be |
deI‘EbbE’d so that the flushing valve will be
operated according to the dEbCllpthIl 1n
Patent 1.443,699. The immersion of the
electrodes 23 and 24 by a non-conducting

fluid, for example clean water, will result ;

In no response by the electro- magnet.

But it is the second pmgoqe of the inven-
tion that the electrodes 23 and 2+ shall not
remain immersed lone. A notch 29 (Figs.
2,3 and 5) prefer ably V-shaped but possibly
of other shapes, in one side of the trough 20
provides for the drainage of the tr()"lﬂ*h and
consequently of the dcﬂector 18 after the
flow of fluid in the drain pipe 6 has ceased.

It is to be noted that the end of the elec-

trode 24 is located between the top and bot-

tom of the notch 29. 'This 1nsures a1l alr

aap in the circuit when the apparatus is not
in use and thus protects the electrical sys-
tem in case of a failure of the water c:tlpply
In the latter event the conductive hquid
would bridge the electrode’ gap and close
the electrical circuit. but upon draining off
of said liquid the gap would again open.
The contingency of a pocket of hqmd (con-
ductive or non-conductwe) around the clec-
trodes 1s well guaraed against.

The deflector 18 has a circular ﬂdncre 30
which engages a washer 31 next to the boss
15] A similar washer 52 is pressed against
the bo% 16 by a screw plug 33 which is
threadded into the interior of the adjacent end
of th~ deflecter. Tightening of the screw
plug 33 sets the deflector in any particular
radial position, and by loosening. the plug
and qppmprlateh setting the deflector 18
any desired adjustment of the notch 29 may
be made. Such adjustment of the notch will
regulate the 1apldlty of drainage of the
deﬂector '

Tﬁe modzﬁ'catwn in Fi @gs 6 and 7.

The T 24 correspondc; with the elbow 14
because ‘it is in connection with the T that
a divergence of fluid deposited in the recep-
tacle 5* and the drain conner*tlon 6* oceurs,
but it differs from the elbow in that it con-
tains a gutter 35 for the interception of flmd.
Thﬂ ipe 36 corresponds with the deflector

&) t contains a partition 37 down which

The fluid

ﬂwd flows from the gutter 35.

“drains into the T qlonrr the bottomn of the

pipe 36, thereby LOI‘IebI)OIldHlG" with the
dralmnﬂ‘ fentum (notch 29) of the deflector
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'The L 38 1s a pipe fitting which carries the

spark plug 22* This spark plug has elec-
trodes 23* and 24 which are intended to
function precisely as do the electrodes 23
and 24 in Figure 2. It is to be noted that
the gutter 35 1s set at an inclination, and has
an outlet directly over the partition 37. The
partition 1s inclined so that the fluid may

~readily run down into the L 38. The gut-

ter 85 catches such fluid, or portions thereof,
as runs down over the walls of the fitting 6.
‘The modification 1 Fig. 8 is an arrange-
ment which departs somewhat from the fore-
coing although the fundamental principle is
DIE“%E‘I\PJ The s park plug 22° extends into
a chamber 39 mto which an inlet pipe 40
discharges and from which a very small out-
let pipe 1s intended to be much smaller than
that ot the inlet pipe, the purpose being
some retardation of the escape of fluid.

The inlet pipe 40 communicates with the

upper part of the drain pipe 6" while the
outlet pipe 41 communicates with the lower
nart. It 1s desirable to fit the drain pipe
with a suitable fluid collector, tor example.
a trough 35", adopting the arrangenient in
Timue 6. Some of the fluid fowi ime down
over wall of the drain pipe will enter “the in-
let pipe 40 and reach the interior of the
chamber 39. "Lhe spark plug electrodes ave
then mamersed, and 1f the fluid has requisite
concductivity the electrieal cirewit ilustrated
will be closed so that the solenoid 1" becomes
energized aad the flushing valve 1° is oper-
ated to dischar ge water 1nto the urinal stall
1)b

1ue operation 1s as iollows A depxescmn
of the Uluﬂger handle 11 (Fig. 9) causes the
fduching v{me to operate according to the
ch_m,nptmn in Patent 1,443,690. The eloc-
frical circuit 26, 27, 28 (Fig. 1) is open at
the air gap between eluctrodes 23 and 24
(14 . 2) untl said gap 1s bridged by a flud
Of Condmtwe properties. Upon the dis-
charge of such fluid into the drain pipe 6
(Fw 1) a portion thereof will be diverted
by the open trough 20 so that it flows into
the deflector 18 and immerses the clectrodes
23 and 24. 'This furnishes the link for the

dd €

completion of the circuit which is otherwise
normally open.

wnergization of the solenoid results as
follows: The core 12 (Fig. 9) moves down-
wardly upon the handle 11 depressing the
plunger 10. This starts the operatmn of the
flushing valve as already stated. Pressure
on the handle 11 1s released when the resist-
ance of the fluid bridge is increased upon
displacement of urine bv the flushing water.

Minimum electrical resistance at the oap

occurs while the waste fluid is in its natural
state thereby insurine a maximum current
flow when necessary to start the flush. The

operation of the flushing valve happens 1in

consonance with the (,losure of the gap

‘merely as a possibil ity.

i

whereupon an unmediate dilution of the fiwa

andd increase of the electrical resistance fol-
lows, reducing the current flow during the
flush.  "The ﬂushmﬂ' action continues sonie
time after the valva is released, due to the
function of the valve 1tself. The comiplete
dramage of all fluid from the gap ultmmtelv
OCCUYS.

With a fluid of h\ed cnnduttwm the clee-
trical current flow 1s directly 1)1{11}011}{)11..11
to the area of the nnm{:hml el(mtlmle and
unvhe]} pu*pmtlmml to lhe W ulth of the
flurd eap. ven a small air ;_fap stops all
ciurrent flow,
all water make the latter more or iess of a
conductor. It seems that fhe lnﬂ elect rode
has the property of dvawing or cong mamt—

Ing IhL conducetive elem{di ts in the w ater to
the aup.

In actval expernuéntation 1t hins
been found that the addition of a tew drops
o1 wmlmtmfr fluid to water at the gap pro-
vides a tmth that 15 insufficient to operate
the ihhlllﬂﬂ valve, but after a short time

cither a normal Aush is pmdmul or the cir-
cuit is ;zmm opened.

As clearly brought out, the flush is started
by the flow of current tthU“‘ll an undifuted
fluid at the vap awd continues until sufficient
dilutton by a portion of the flushing water
atlows the valve to mnke its normal “losure.
However, the valve 12 tnvariably released
while
magnet. and this s stopped only by the re-
establishient of the air aup. The periodic
interruption of the cirewit also serves as a
protection to the electrical systeny in case of
failure ot the water supply. Yo is Impossi-
ble for any wuaste fluid to so accumulate at
the spark gap as to plodum 2 permanent

_(hmue of the circuit.

Mention has been made of the adiust-
abi dity of the deflector 18, This is cited
It is anticipated
that the 1@(11111&;{1 pomuon of the deflector
and consequently the proper.radial position
of the noteh 29, when once established will
do for ali 111&:&111(,@% But it is obvious that
by even shghtly shifting the radial position
of the notch 29 by radiaily adjusting the de-
flector 18 the rapidity of drainage of fluid
through the noetch mll eitlier Le increased or
decreased.

What has heen said in respect to the oper-

Bod

there 1= still <onye current flow 1n the

but the impurities. pnbw;t i
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ation of the first form of the mvention also

applies to the modifications in Figures 6 and
8. "The constructions ure ﬁhtrhtw different.
as brought out in detailed debcuptlon of
thege HlO(lthdtl()Ilq but the principle of 0p
eration 1s the same.

I claim:— |

1. Regulating apparatus. m-:"ludmg
source of fluid, a receptado into which waﬂ-w
is first introduced and which said fluid is in-
trnded to flush. means for controlling the

flow ot said fluid including an electric circuit,

1240

12h

130
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and

4

lIv non-hrideed electrodes fer sald cir-
cnit which are sitnated out of the path of
iluid discharged from said receptacle, and
means for deﬂectmg waste fluid discharging
fram said receptacle from said path directly
unadulterated to said electrodes to

} brldﬂ'e the same and close the circuit to ini-

10

tiate the action of the ‘controlling means
“hen the character of the waste is such that

it is electrically conductive. _
- 2. A flushing devlce for waste recewmg ;

-'receptacles comprising the combination of a

18

23

40

43

55

plunger-actuated flushing valve, an eleetrleal

cireuit, spaced electrodes at which sald cir-

cuit terminates, an electrical device embraced.
by and operated upon closure of said circuit

*0 depress the plunger and initiate the op-

ration of the flushing valve, means in which
said electrodes are placed means by which a
portion of the waste flowing from said re-
ceptacle 1s diverted dnectly to said first

named means to bridge the electrode .space

to close the circuit and means whereby said
waste may be discharged from said first
named means by graw.tv to leave the elec-
trode space and circuit normally open.

3. A flushing device for waste receiving
recentacles comprising an electrical circuit,
spaced electrodes at whwh said circuit ter-
minates, means for deflecting a portion of the
wastes flowing from said receptacles to said
electrodes in an unadnlterated condition to
bridge the space and close said cireuit, elec-
trieal flushing means embraced by and oper-
ated upon. closuve of said circuit, and means

for constantly draining the wastes from con-
tact with the electrodes to leave the circuit

nnrm.:_llv open.

4. A flushing device for waste recewmg
recentacles mmpnemg an electrical circuit,
e])m*rﬂ clectrodes at which said circuit ter-

minates, means forming a channel through
| __whw} the waste flows, means extending mto-
said channel adwrted to conduct waste to
caid spaced electrodes, a flushing valve, elec-

trical means embraced by and 0pereted upon
clostire of said m“emt to actnate said valve,

g means for draining the wastes from said

“electrode ep‘lc to ]ea‘re the circuit. norm"tllv.
80

fupf'ﬂ
. In {‘Onlh‘llaﬁ{)n with the drain condmt

qu a waste recelving receptacle, a plunger-

ictvated flushing velvej and electrical circuit
including electro-magnetic means to depress
ihe plunwer upon energwatmn spaced elec-
trodes at

trodes, means to conduct fluid flowing from

the reeepta(‘le and throuch the conduit to
‘the branch to immerse the electrodes and

thereby close the eircmit 1f said fluid 18 elee-

tI‘lC‘lllV enndnctlve and means for draining t

:m] braneh

1,383,069

drainage of the branch and thus

which said circuit terminates, a
-normally empty branch extending to one side
of the drain conduit supporting the elec-

| rlC]f'.-. 2|

6. In &Jmmudtwn with drain conduit
acdlapted to receive waste from a m*emadt,
]}Janﬂe -actuated flushing valve, eiectro-
maﬂ'netle means including a solenoid for
dep1e-~e11w the plunger to actuate said valve,
a circult melm{mg the solenoid and havuw
electrodes at which the circuit termmateb

a branch extending to one side of the dram"

conduit suppor tmg the electrodes, means to

‘collect fluid flowing from the receptacle and
through the conduit for immersing the clec-

'tlodee to close the circuit if the fluid is
eonductwe and  energize said

electric allv

T

T

solenoid. and means permitting a complete

drainage of the fluid into the Lomlu t to leev

fhe electmdeu free. |
The combination of a plunﬂ'el' actuwted
ﬂtl‘ﬂllﬂ]"‘ valve, electromagnet:c means includ-

iy a solenoid for depressing the plunger
conduit, a

{0 aeaudte- the valve. a drain
branch pipe having a trough portion to con-
duit Amd out of satd wndmt a circmt 1n-

cluding said’ eolenmd and iermumtlnfr at

8

s,

eleehocles situated in said branch pipe to be

immersed by said fluid., and a notch in one

. gu]e of the trongh permitting ultimate drain-

oo of the flnid to leave the electrodes free

0

8. T lushing apparatus for a receptacle in-

cluding  an ejee*ucellv operable  flushing

valve. 2 waste drain conduit connected to-

ﬂle receptacle and having a normally empty
chamber off at one sulo mlet and outlet
pines respectivelv to c'nm]net fluid flowing
from the receptacle and through the eondmt
into the chamber and then to drain the
chamber, electrodes situated 1n the chamber

to he nnmereed by said flnid and an electrical

circuit. including the electrodes and valve

being energized if the immersing fluid is of -
.e]e(tncellv conductive pmpertles _
- 9. Flushing apparatus including a waste

dmm ccmdmt a branch extending from the

conduit havmo' a notch at which complete

drainage of the branch oceurs. a {Inshinge

fluid valve, an electrical circuit including

electromagnetic means for operating sad
valve.
minal of said circuit situnted in said branch
but in a position between the top and bot-

tom of sair drain notch to insure the pres-

ence of an air gap at said electrode upon

C()I]tinllcll immersion of said elef‘tmde

10. A flushing device for a waste rece: iving

receptacle comprising a drain for the recep-

tacle, a chamber, spaced electrodes in said

chamber, means for deflecting a portion of

said waste to said chamber, and relatively
restricted means for dralmnﬂr smd (,hamher_
snfo sald drain. o |
11. A flushing device fer a Wef:te receiving

receptacle comprising a drain for the recep-

preclude a

and an electrode constituting a ter-

_ chamber, spaced electrodes in said
chamber, means extending into said drain
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adapted to deflect a portion of the waste to
said chamber, and means for draiming said
chamber into said drain. '

12. A flushing device for a waste receiving

receptacle comprising a drain for thie recep-

tacle, a chamber, spaced electrodes in said
chamber, means extending into sald drain
adapted to deflect a portion of the waste into
saidd chamber, and means for draining said
chamber into said drain, said draining means
being connected to sald drain below said
deflecting means. -

- 13. A flushing device for a waste receiving
receptacle comprising a drain for the recep-
tacle, a chamber, spaced electrodes in said
chamber, means extending into said drain
adapted to deflect a portion of the waste
into said chamber, and relatively restricted
means for draining said chamber, said last

named means being connected to said drain

below said deflecting means.
‘14, A flushing device for a waste recerv-

ing receptacle comprising a drain for the

receptacle, a chamber, spaced electrodes 1n
said chamber, a waste receiving channel car-
ried on the wall of said drain and adapted
to deflect a portion of the waste flowing
from said receptacle to said chamber, and

means for constantly draining said chamber

into said drain. |
15. A flushing device for a waste receiv-

ing receptacle comprising a drain for the

receptacle, a chamber, spaced electrodes

said chamber, a channel carried on the wall

of said drain and adapted to deflect a por-
tion of the waste to said chamber, and
means for draining said chamber, said
means being connected to said drain below
sald channel. . _

16. A flushing device for a waste receiv-

“1a@ receptacle comprising a drain for the

5

receptacle, a chamber, spaced electrodes 1m
said chamber, a channel carried on the wall
of said drain and adapted to deflect a por-

tion of the waste to said chamber, and rela-

tively restricted means for draining said
chamber, said means being connected to said

drain below sald channel.

17. Regulating apparatus including 2
source of flushing fiuid, a receptacle into
which waste 1s first introduced, and which
said flushing fluid is intended to fush
electrical means for controlling the flow o
said, flushing fiuid, including an electric
circult, a drain for said receptacle, normally
non-bridged electrodes for said circuit which

are situated out of the path of the fluud dis-

charged from sald receptacle through said
drain, means for separating out a portion
of the fluid passing through said drain and
reducing the rate of flow of said separated
portion, sald separated portion being
brought into contact with the electrodes to
bridge the gap therebetween, whereby when
the character of the waste 1s such that it
will conduct a current of electricity the cir-
cuit will be closed to cause the flushing of
the receptacle. | - )
18. The method of automatically control-

ling an electrical supply circuit which con-

sists of separating out a portion of a waste
fluid flowing through a channel to bring
into contact with a gap in said circuit, and
reducing the rate of flow of said separated
portion, whereby current passes through
sald circuit when the fluid has electrically
conductive properties, the flow of current
through said supply circuit continuing after
the waste fluid has ceased to flow through

the channel.

WESTON FRANCIS BRIGHT.
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