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To all whom it may concern:
Be it known that I, FRANK H. RICE, a citi-

zen of the United States, residing at Chieago,
" in the county of Cook and State of Illinois, __
have invented certain mew and useful Im- | tween the system and the chamber B, the
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~vided with an inlet 2 and an outlet 3, whieh
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provements in Dry-Pipe Valves, (Case No. 1,)-

of which the followingis a full, clear, concise,

and exact deseription, reference being had to

the accompanying drawings, forming a part
of this specification. o |

My invention relates to dry-pi pe valves for

use in connection with automatic sprinkler
systems, stand-pipes, d&e. I

Prominent objects of the invention are to
provide a simple and inexpensive construc-
tion of dry-pipe valve and to combine a maxi-

‘mum efficiency with a simplicity of construe-

tion and operation.

‘In the accompanying drawings, Figure 1 is
a, vertical section of a dry-pipe valve embody-

ing my invention. Fig. 2 is a horizontal sec-

tion of the same, taken on line 2 2 in Fig. 1.
The dry-pipe valve illustrated in the draw-
ings for carrying out my invention involves

a casing A, desirably construeted with aside.

portion or extension 1. The casing A is pro-

are understood to be connected, the inlet 2

with the water-supply and the outlet 3 with:

the compressed-air pipes of the system. The

inlet 2 and outlet 3 are arranged opposite to-
or in alinement with one another and at the’
side of the extension or enlargement 1.  The

1 into a supplemental chamber B at one side
of the waterway C. The partition 4°1s pro-.
vided with a port 5, affording communication.
between the chamber B and waterway C. A |

duct 6 extends between the interior of the
outlet 3 and the chamber B, thereby afford-
ing communication between said chamber
and the system. The inlet 2is provided with

a valve 7, which I shall term the ‘‘inlet” or.

“ water-supply” valve, and the port 5 is pro-
vided with a valve 3, which I shall term the

< system ”’ or ‘‘pressure” valve. -

"~ The valves 7 and 8 are carried by a swing-
ing lever-arm 9, which is pivoted at 10 to the

casing, the valve 7 being pivotally connected

to the horizontal portion of the arm 9 and the.

~ valve 8 being pivotally connected to the outer

. eﬁd of the same. The valve 7 thus controls

the water-supply, and the valve 8 receives the

t pressure of the system by reason of the com-
munication whieh the duct 6 establishes be-

| pressure of the system upon the valve 3

thus serving to retain the valve 7 closed and
maintain the device in its normal condition.
The valve 7 is desirably smaller than the

| valve 8, and the distance between the pivot

10 and the point of connection of the valve
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7 is desirably less than the distance between

 the pivot 10 and the point of connection of
the valve 8 with the lever-arm 9. - In the ar-
rangement shown in the drawings the valve 7

is half the diameter of the valve 8 and the

lever-arm of the valve 7 is half the length of
the lever-arm of the valve S. DBy this ar-
rangement the forces exerted upon the valves

8 and 7 to balance them are as eight toone,

or, as is commonly said, the dry-pipe valve
has a differential ot eight to one. |

The outlet 3 is provided with a valve 11,
carried by a swinging arm 12, pivoted to the

75

casing A at 13. The valve 11 thus eloses the

' chamber C from the system. The outlet J 18
also.provided with a drain-pipe 14. In the
employment of my dry-pipe valve I prefer-
ably fill the chamber B with water and also
pour water into the outlet 3 until it flows out
of the drain 14. In the operation of the valve
the pressure of the system exerted upon the

| water in the chamber B by way of the port or

 casing is also provided with a partition 4. | passage 6 serves to retain the valve 8 against

which forms the interior of the enlargement:

its seat, and thus maintain the valve 7 in a

80

“closed condition. - At the same time the valve -

11 is maintained in a closed condition by the
pressure of the system upon the water in the

is reduced, the pressure upon the water in the
chamber B will be eorrespondingly reduced,

whereapon the pressure of the water-sup- .
95

force the valve 8 into the chamber B, there- .

by opening the valve 7 and permitting the

ply in the inlet 2 will become sufficient to

water from the water-supply to rush into the
waterway C. From the waterway it passes
into. the outlet 3, forcing the valve 11 open
in its onward rush, and from the outlet 5 into
the system. The small aperture 25 in the
Jever 9 is to allow the insertion of the point
of a tool, which is introduced into the water-

90
outlet 3. When the pressure in the system/ -
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way C through the aperture normally occu-
pied by the removable plug 21, this plug be-
ing removed for this purpose when desired.
The tool engaging the lever 9 is used to draw

the valve 8 to its seat 5, and then strain is
put upon it to cause it to hold the valve
tightly against its seat while the water and
alr systems are being properly filled and put

under pressure. This permits the use of the

valve in a vertical manner, as shown in Fig.
1, by which arrangement the water can pass
directly from the vertical water-pipe to the
vertical system-pipe without any deflection
of 1ts course. It will be seen that by my in-
vention I providea straight waterway, so that
the water in passing through the valve moves
1n a straight line from the inlet to the outlet.
It will also beseen that the invention makes it
possible to have a differential-valve arrange-
ment as well as a straight waterway aud that
In such differential arrangement the air or
pressure valve is outside of the waterway,
being desirably at right angles to the water-
valve and in a supplemental chamber situ-
ated at one side of the waterway It will be
further seen that both the water and differ-
ential valves are water-sealed, which is very
desirable in valves of this class, because a

- less tight joint is required in a water-sealed
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valve than for one intended to keep out air.
It will furthermore be seen that the device

can be used interchangeably as either a wet |

~or dry pipe vdlve upon wet or dry systems
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and also that in case of a water-hammer be-
ing formed in the system the valve will not be
closed, but will be held open by such water-
hammer.

Asto further points of construction means

are provided whereby when the device oper-.

ates an alarm will be given. Asa simple ar-

‘rangement the spindle 13 of the arm 12, car-

rying the valve 11, is extended out of the far
side of the casing A and provided with anarm
19, carrying a contact 15* Contact-jaws 16

16 are provided on the side of the casing A,

so that when the valve 11 is swang upwardly
an alarm-cireuit will be closed. As a desired
arrangement the valve is provided with a
drain 17, communicating with the lower end
of the waterway C. This drain is provided
with a check-valve D, which is desirably con-
structed as shown in the drawings. This
construction involves a valve-casing 18, hav-
ing a coneave bottom, a pair of oppositely-ar-
ranged valve-seats 1919 at the endsof the con-
cave bottom 18, and a ball-valve 20, arranged
within the valve-casing. A small amount of
liquid ean flow from the waterway C through
the valve, the ball 20 at such times remain-
ing upon its concave bottomm. When, how-
ever, the amount of liquid tending to pass
through the valve becomes large, the ball 20
18 forced against one of the valve-seats 19 19,
thereby closing the valve against such large
quantity of liquid. This valve, it will be
seen, operates with equal efficienecy no mat-

]
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18 to say, whether the large discharge tends
to come from the waterway C of the dry-pipe
valve or whether it tends to come from some
external source through the drain-pipe 17.

It will be seen that by having the valve D
constructed so as to permit its being closed
in both directions backward flow into the wa-
terway C is prevented. It will be understood
that the outlet or drain pipe 17 is usually con-
nected with a sewer, and any rising in this is
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likely to cause a backflow into the dry-pipe

valve. This, it will be seen, will be prevent-
ed by the valve D shown, this valve per-
mitting the closure of the drain-pipe when
any external pressure or liquid finds its way
into that pipe.

A test-faucet 21 is desirably provided, be-
ing conveniently attached -to the casing A
near the top of the waterway C, this test-
faucet being for the purpose of ascertaining
whether or not water-pressure exists within
the waterway C. The casing A is desirably
provided with hand-hole plates 22, 23, and
24, opening, respectively, into the chamber
B, the outlet 3, and the waterway C. Asa
preferred construction for the valve 8 this
valve 1s composed of metal portions g o’ and

{ an intermediate layer or portion a* of pack-

ing or other flexible material, which extends
beyond the edges of the portions a¢’,by which
construction a flexiblerimis provided for seat-
ing the valve more tightly and effectively
against its seat.

What I claim as my. invention is—

1. Inadeviceof the classspecified, the com-
bination of a straight waterway, an inlet-
valve controlling the inlet to the waterway,

a pressure-valve subject to the pressure of

the system on one side and to the pressure of
the waterway on the other side, the inlet and
pressure valves being of different size, and a
pivotally-supported lever carrying the said
valves and arranged to-open the inlet-valve
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when the pressure of the systemn is reduced,

substantially as set forth.

2. Inadeviceof theclassspecified, the com- '

bination with a strgight waterway, of aninlet-
valve controlling the inlet to the waterway,
a chamber arranged at oue side of the water-
way and communicating with the system, a
valve controlling the port affording commu-
nication between the chamber and the water-
way, the inlet-valve being smaller than the
pressure-valve, and a pivotally-supported
bent lever carrying the pressure-valve at the
end of 1ts bent portion and the inlet-valve at
the end of its straight portion, the straight
and bent portions being of unequal length,
substantially as described.

3. In a device of the class specified, a cas-
ing having an inlet and an outlet arranged
opposite the inlet, and also having a parti-
tion separating one part of the interior of the
casing from the other part so as to form a
supplemental chamber, a passage connecting
said supplemental chamber with the system,

ter which way the liquid tends to flow—that | valves controlling the inlet and outlet, a valve

I15
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controlling a port in the said partition, and &
lever-arm pivoted at one side of the inlet and
carrying the inlet-valve and the valve con-
trolling the port of the supplemental cham-
ber, substantially as deseribed.

4. Inadeviceof theclassspecified, the com-
bination of a casing having an inlet and an

outlet arranged opposite one another, and
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also having a partition forming asupplemen-

tal chamber in the casing at one side of the

inlet and outlet, a passage connecting said

chamber with the interior of theoutlet, valves

controlling the inlet and ouflet, & valve con-
trolling a port in said partition, a bent lever
pivoted at one side of the inlet, said lever
carrying the inlet-valve, and the valve of the
supplemental chamber, substantially as de-
seriped. | | |

5. A device of the class specified, compris-
ing a casing A having an inlet 2 and an out-

let 3, and also having a partition £ provided

with a port 5, and furthermore having a pas-
sage 6 connected with the interior of the oul-
let 3 and the chamber B formed by the par-
tition 4, a valve 7 controlling the inlet-open-
ing, a valvea 8 controlling port 5, a bent lever-
arm 9 pivoted at one side of the inlet and
carrying the valves 7 and 8 and a valve 11
controlling the outlet-opening, substantially
as set forth. C

6. Inadeviceof theclassspecified, the com-
bination with the inlet and the supplemental

chamber having ports arranged at an angle.

to one another, of valves 7 and 8 controlling

said ports, and a bent lever 9 carrying said

valves, substantially as described.

7. Inadeviceoftheclass speeiﬁed,_thé com- |

bination of a casing having a straight water-
way and a pressure-chamber at one side of

the waterway, and also having an aperiure

affording communication between the water-

way and the exterior of the casing, valves

controlling the waterway and pressure-cham-
ber ports, mechanism controlling said valves,
and means for engaging an instrument intro-
duced into the waterway through said aper-
ture, to hold the valves in position when the

waterway isarranged vertically,substantially

as described.

8. Inadeviceoftheclassspecified, thecom-
bination with a straight waterway, of an in-
let-valve opening into the same, a pressure-
valve subject to the pressure of the system,
said pressure-valve being located at one side
of the waterway and arranged to open in a
direction away from the same, and a lever

connected with said valves, substantially as

deseribed.. _ -
9. Inadeviceoftheclass specified, thecom-

bination with a straight waterway, of a pres-
| sure-chamber located at one side of said wa-

terway and communicating with the system,

an inlet-valve controlling the inlet to the wa-

terway, a pressure-valve located in said pres-
sure-chamber and arranged to open by move-

ment into the same and away from the water-

way, and a bent lever connected with said
valves and adapted to move the pressure-

valve into the pressure-chamber in a direc-

tion away from the waterway when the inlet-

valveis allowed to open by a reduction of the

pressure of the system, substantially as de-
seribed.

| 10. In a device of the class specified, the
| combination of a casing having a straight wa-

terway and a pressure-chamber at one side
of the waterway, and also having an aperture
affording communication between the water-
way and the exterior of the casing, valves
controlling the waterway and pressure-cham-
ber ports, mechanism controlling said valves,
and means on said mechanism for engaging
an instrument introduced into the waterway

through said aperture, to hold the valves in

position when the waterway is arranged ver-
tically, substantially as described.

11. In a device of the class specified, the
combination of a casing having a straight wa-
terway and a pressure-chamber at one side
of the waterway, and also having a side open-
ing for the insertion of an instrument into
the interior of the casing, valves controlling
the waterway and pressure-chamber ports,
and mechanism controlling said valves, sub-
stantially as deseribed. | |

12. A device of the class specified, having
a straight waterway, and also having a side
aperture opening to the exterior, a valve con-
trolling the water-inlet to the waterway, a
pressure-valve, a lever carrying and control-
ling said valves and having an aperture Op-
posite the said exterior opening, whereby the
lever can be engaged from the outside to hold

the valves upon their seats when the water-

way is in a vertical condition, substantially
as described. | - |
In witness whereof I hereunto subseribe my
name this 12th day of April, A. D. 1901.
~ - FRANK H. RICL.
Witnesses: | f
A. M. BELFIELD,
HERBERT T. OBERGTFELL.
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