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To all whom it may concern:

- Be 1t known that I, PETer W. LANDELL, a citizen.

 of the United States, residing in the city and county
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of San Francisco and State ot California, have invent-
ed mew and useful Improvements in Automatic

Flush-Valves, of which the following is a specification.
- My invention relates to flush valves. Its object-is
to provide primarily a flush valve, which shall be au-
tomatically operated at regular intervals through the

medium of the head of water under control; which

valve may be either automatically or manually oper-

‘ated; and which will be simple, neat, compact, dura-
‘ble and practical. I |
The mvention consists of the parts and the construc-

tion and combination of parts as hereinafter -more

fully described and claimed, having reference to the’

accompanying drawings, in which— o

Figure 1 is a section of our improved automatic
flush valve. TFig. 2 is a section on the irregular line
A B, Fig. 1.. Fig. 3 is a section on line G I, Fig. 1.

Fig. 4 is a section on line H I Fig. 1. Fig. 5 is a sec-

tion of a modified form of our valve adapted also for

- manual operation.

‘The body of the device compriéea' two. concentric
cylinders A—B united to a common base C which is

- adapted to be secured to a vertical wall by any suit-
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‘annular passage 2 which is

able means. The cylinders are spaced to provide an
' in free communication
with the outlet 3. L |

A. plug 4 of special design screws into the interior of
the inner cylinder and has a flange 5 over-reaching

the end of the outer cylinder and closing that end of

thehpassage 2. When the plug is in position the cham-

i Iber 6 is formed in the inner cylinder A and a piston 7

is adapted to .operate in this chamber and carries g

valve 8 movable toward and from its seat to allow
‘water from the inlet ¢ to enter periodically the cham-.

- ber 6 in that end of the cylinder and pass thence out
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through the port 10 into the outlet 3. The duration
of the opening period of this valve 8 determines the
flushing period; that is as long as the valve 8 is open
water irom the inlet 9 flows under full main Pressure

when the apparatus is connected with the main into

~ the outlet to produce the required flushing.
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The operation of the piston 7 to open and close

‘valve 8 at suitable intervals is automatically effected

through the medium of differences of pressure pro-

- duced in the apparatus by the following means:
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The end of the chamber 6 opposite to valve 8§ ie in

communication with the inlet 9 through the ports -

11—12 and 13. By means of a regulating valve 14

_. the quantity of flow into the cylinder 6 may be readily

 controlled. This valve 14 is so placed that it closes

against the flow of the liquid to facilitate cleaning out

]

accumulations of dirt: by opening this valve and
allowing the apparatus to operate a couple of times,
it will free itself automatically of any foreign sub-

{ stances which -may have collected around it.

 The plug 4 which closes the ends of the cylinders

‘has a central port 15 leading into the radial ports 16
| in the plug. These radial ports being in communica-
tlon with passage 2. Ports 16 are also in communica- .

tion through the ports 17 in the web portion 18 of the
plug, with a space 19 on top of the plug, in which

space a valve 20 1s operable to open and close a port
'1n a disk 21 which is held to the top of the plug by a

union as 22.  The port 15 afore mentioned is closable

by a valve 23 which latter is on the same stem with
‘the valve 20. This stem which is represented at 24
18 hollow and operates in a guide web 18. |

The two valves 20—23 also have their exposed sur-
faces of different areas; the valve 20 being the larger,
50 that with the valves normally closed with equal
pressures, per square inch, brought to bear on the two
valves, the valve 20 will push valve 23 open and
simultaneously .will open itself. |

A crown 25 is adapted to fit, over the plug being held
In position by a union 26. This crown 1s provided with

‘an air compartment 27. The bottom of which is in

communication through a port 28 with a space 29 into

which the valve 20 projects. The bottom of this valve

chamber is also in communication with the water cham-
ber 6 through the port 30; the size of which may be regu-
lated by the needle valve 31. |

The operation of the valve is as follows: The appara-
tus being suitably connected and the valves 14—31 ad-
justed pmpérly and assuming the position of the parts
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to be asshown, that is, with the valves 8—20—23 closed,

the water from the main under full pressure passes
through the ports 11—12-—13 into chamber 6 and thence
through the port 30 into the bottom of the air chamber

27." This flow into the chamber 6 and the air chamber -
“continues until the pressure in the chamber 27 against
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the body of confined air equals the pressure in the chams-

ber 6; thereupon this pressure being transmitted
through the port 28 and space 29 to the larger valve 20,
causes the simultaneous opening of both the valves
2023 due to the difference in pressure on these two
valves; instantly there follows a discharge from chame

~ber 6 out through ports 16—16 and 2 to the discharge 3.
Pressure on that side of piston 7 being released it imme-

diately flies to the other end of the chamber, opening
valve.& and allowing the full force and. volume of water
fromthe inlet 9 to pass through port 10 into the discharge

'3 to produce the desired flushing effect.

It should have been stated that the piston 7 has a
spindle 32 slidable and guided in the hollow stem 24.

1 This telescoping of the spindle 32 and stem acts as 2
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cuide to preserve the proper alinement and operation of -

the piston and valves 20—23. Al the same time that
the valve 8 is open by the movement of the piston, and
which movement is quite rapid, the piston contacts

with the valve 23 to close it and also close valve 20,
which both can do now that pressure has temporarily

been relieved in the alr-chamber.

With the valve 23 closed tlie pressure of the water
from the main flowing through ports 11--12-—-13, gradu-
ally force the piston back until the valve 3 1s again seat-

ed. When a suitable pressure, is once more acCuInu-
lated in the air chamber 27 the operation is automatic-

ally repeated.

 During the whole flushing operation described the
liquid is allowed to pass freely into the compartment 6
of the cylinder and through the outlet 10 into the main
outlet 3 until the valve 8 engages its seat, when no more
liquid will flow until the next operation. o

The outlet 10 is so placed over the main outiet 3 that

the liquid discharged into the main outlet 3 in a form

of a jet shall have & tendency to siphon out the contents

of the receiving chamber 2, preventing back pressure
from forming in it. This chamber or passage 2, also,
hasa capacity sufficient tohold all the liquid discharged
into it from the piston chamber 6 and the alr chamber 27.

The regulating valve 14 regulates the time during

which it is desired to have the fluid pass through the
main valve 8, and this time may. be varied to suit the
condition by opening or closing the valve more or less
as the case may be. |

The adjusting valve 31 governs the frequency with
which flushing shall take place. Valve 31 may be set

s0 as to allow the apparatus to flush at intervals of one

minute or one hour, or any other time found desirahle
OT NECesSary.

This apparatus is especially advantageous for flusk-

ing urinals periodically, either where one urinal is used

singly or where several are flushed by one valve; or for

. any other purpose where an: automatic valve is needed
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‘to deliver a certain quantlty of water at fixed intervais

of time.
If the valves are for use with toilets it may be ad van-

tageous to render them capable of manual operation

aside from and in addition to their automatic feature.

stem 24/ as shown in Fig. 5, through the AT compa:rt-
ment 27 to a point exterior to the casing, supply this
stem with push button as 24" and shut out all possibility
of leak from or into the air chamber.
the stem is surrounded by a cylindrical sleeve 33 inside
of and integral with the dome shell 25/, which cuts off
all communication between the air chamber 27 and the

‘stem. A packing gland 34 is provided to-prevent leak-
‘age around the stem.
permdmally and automatically: besides it may be op- |
erated at intermediate intervals and in fact any time by

This form of apparatus will work

means of the push button.

Hiwmg thus described my mven‘rmn what I chzm

and desire to secure by Letters Patent 18—
1. The combination in a flush valve, of.a casing havinﬂ"

11:1#1@55 and egress passages in. communlecation through a .

piston chamber in the casing, a piston operable in said
chamher and carrying a valve nmmally shufting off com-
munication between said ingress and egress passage, a by-
pass leading from said mﬂ'ie»ﬁs passage around said piston
and entering said chamber behind S"iiﬂ piatﬂn said cham-

In this case it is only necessary to extend the valve

As here shown
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ber having a valved-outlet which latter is in communica-

tion with the aforesaid egress passage, a valve in said

outlet. and means operable- through the megdium of a comn-

pressible fluid for automatically confrolling the’ actmn of
gaid last-named valve,

2. The combination in & flusgh valve, of a- CﬂSlIl“‘ having
ingress and egress passages in communication through
plf;t{m chamber in the casing, a piston :::npeiable in said
chamber and ecarrying a valve normally shutting off com-
munication between said ingress and egress passages,

means operable through. the medium of a compressibie

duid for automatieally controlling the action of said pis-

ten, and means embodied in the same structure for man-'

nally controlling the action of said piston. .

3. The combination in a flush valve, of a casing mm-
prising outer and inner cylinders, said inner cylinder in-
closing a plstﬂn chamber, a piston in said chamber, said
chamber on one side of said piston being In commumcﬂtion
with the main ingress passige and with a principal dis-
chargce pqsqawe, a valve on said piston operative to shut
off communication betw cen said passages.:a passage-way
Detween said eylinders communicating with a main dis-
charge and also communicating through a valved-port with
said space in -said ‘piston chamber, said casing inclosing
an air-pressure-chamber,

with the piston chamber

behind the piston, and means

operabie on the equalizing of pressures in said air cham-

hm and said piston chamber to operate the piston.

. The comDbindtion in a flush valve, of a casing having
ingress and. egress passages in communication through a
piston chamber. in the casing

munication between said ingress and egress passages,
means operable through the medjum of a compressible
fluid for fmtomatlmllv controlling the action of said piston,

‘means for varying the length of the flushing period, and

means for varyving the frequency of the flushing operations.

5. The combination in a flush valve, of a casing having
ingress and egress passages 111 mmmummtmn through a
piston c¢hamber in the casing, a piston operable in sald
chamber and carrying a valve and normally shutting off
(*mumummtwn hetween said ingress and egress passages,
megans for operating said piston automatically, means em-
bodied in the same structure for manually controlling the
action of said piston, means for varying the length of the
ffushing period, and means for vfuymg the frequency of
the flushing upuatmnq

8. The combination in a flush valve, of a casing having
ingress and egress passages in ‘commuinication through a
piston chamber in the casing, a piston operable in said

‘chataber and car rying a "F‘IIVE' normally shutting off com-

munication between said ingress and egress passages, the

~space behind ¢ said- []lbﬁ}l’l being in communication with the

ineress passage, an alr-pressuve- -chamber, said space hav-
ing two outlets, one outlet communicating with said air-
pressure chamber,
saild egress passage, and means operable on the equall.«;m
of pressure’ in gnid nir chamber and in said space behind
the piston to operate the latter autunmtwallv

7. The combination in a flush valve, of a casing having
ingress and egress passages in communication through a
piston chther in the casing, a piston operable in said
chamber and carrying a valve nprmally shutting off com-
munication between said ircress and egress passages, the
space behind said piston Theing in ('ommummtwn with the

ingress passage, an air-pressure- _chamber, said space having

two outlets, one outlet communicating with said air-
pressure-chamber, the other outlet communicating with

said egress passage, means operable on the equa izing of
pressure in said air chamber and in said space behind the
piston to operate the Jatter autgmatically, and means
whereby the ilctit)n of the piston may be manually con-
trolled. |

8. "l_"he combination in a fiush -valve, of a casing having

ingress and egress passages -in -communication through a
piston chamber in the casing, a piston operable in said

|
~¢chamber and carrvying a vme nmmalh shutting off com-

munication between said ingress and . egress HJHHJ”U thie

_8pace behind said piston being in communication ulth the

mgvesa passage, an air- pwamue -chamber, said space hav-

the Iatter having communication

a -piston operable in said
chamber and carrying a valve normally shutting off com-

the other outlet communicating with
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ing two outlets, one outlet 'ébmmunicatiﬂg with said air-
pressure-chamber, the other  outlet communicating with

said €gress-passage, and.a valve engageable by the piston
and nﬁl'mally closing said outlet which is in commmunieca-
tion with said egress passage, said valve having a stem,

-~ and'a second valve on said stem of greater exposed area,-
‘€xposed to the pressure in said air chamber. S |

9. The combination in a flush valve, of a casing having
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+ ingress and eZIress

| passages in communication through a
piston chamber in the
chamber and carrying

space behind said piston being in communication with the
ingress-passage, an. air-pressure-chamber, said space .hav-

Ing two outlets, one . outlet ,{:ommunicﬁting' with saiﬂ.ﬁir~'_
pressure-chamber, the other outlet communicating with

sald egress passage, means operable on the equalizing of
pressure in said air chamber and in said space behind the

piston to operate the latter automatically, and a valve in
the passage  which connects said air-chamber with. the’

space behind the piston for controlling the frequency of
operation. - T R
10. The combination of a flush valve, of a caging having

Ingress and egress passages in-communication through g
piston chamber in the casing, a piston operable in said
‘chamber and carrying a valve normally shutting off com-
- munication between said ingress and-egress passages, the
space behind said piston being in communication with the |
ingress passage, an alir-pressure-chamber, said space hav-
~ing two putlets, one outlet communicating with-said air-

pressure-chamber, ‘the other outlet communicating: with

! said egress passage, means operable on the equalizing of
" pressure in sald air chamber and in said space behind the

piston to operate the latter auntomatically, said means in-

‘cluding two valves of unequal area mounted on the same

stem, one -of said valves exposed to the pressure in the

-

the air chamber.
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space behind the piston, and the other to the pressure in .

'11. The combination of a flush valve, of a mmg having ©

‘Ingress and egress passages in communication .through a
casing, a piston operable in said |’ |
1 a valve normally ‘shutting off com- .
munication between said ingress and egress passages, the

piston’ chamber in the casing, 'a piston operable in said

chamber and carrying & valve mormally shutting off com-
- munication between sald ingress and egress passages, the
' 8pace.behind said piston being in eomihunication with the

Ingress passage, an air pressure. chamnber, said space hav-
ing two out.ets, one outlet communicating with saigd air

pressure in said air chamber and. in sald space behind the
plston {o operate the latter automatically, said means in-

cluding two valves of unequal area mounted on,the same
stem, one of said valves exposed to the pressure in the

space behind the piston and the other to the pressure in

the air-chamber, and a spindle on said piston telescoping

55

said hollow stem and maintaining the. alinement of said
movabiesparts. _ L S

In testimony whereof I have hereunto set my hand in

presence of two subscribing witnesses. *
- ] | -~ PETER W. LANDELL.
| Witpesses: | - |
|8y H. Noursg, .
- FREDERICK E. MAYNARD.
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pressure chamber, the other outlet:-commuricating with
'said egress passage, means operable. on the‘equalizing of L
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