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To all whom it may CONCETTL:

Be it known that I, ERNEST 3. CLAYTON, &
citizen of the United States, residing at New-
ark, in the county of Essex, State of New Jer-
sey, have invented. certain new and useful
Improvements in Dry-Pipe Valves for Auto-
matic Sprinkler Systems,
ing is a specification. .

My invention relates to dry-pipe valves for

use in automatic sprinkler systems, and has

for its object to improve and simplity such

constructions and to provide an eflicient and

effective valve and one 1 which the parts re--

tain their positions until such time as 1t 18 de-
sired to have it operate and then when oper-
ating shall operate effectively for the purpose
intended. S |
To these ends my invention consists in a
dry-pipe valve embodying the various fea-
tures of construction and arrangement of
parts having the general mode of operation
and accomplishing the results substantially
as hereinafter more particularly set forth.
Referring to the accompanying drawings,
Figure 1 is a vertical section of a valve, show-
ing the parts in the closed position; and Iig.
9 s a similar view showing the parts in the
open position. '
The general purposes and objects of a so-
called ““dry - pipe” valve for an automatic
sprinkler system are understood by those
skilled in the art, and need not be set forth
herein, and the desirability of providing such
o valve which shall operate effectively to con-

trol the flow of water until the emergency

arises when it shall be used and which shall
then quickly and effectively operate to sup-

ply the water and not be hable to fall iIn any

respect in doing so has long been recognized.
Tt is the general object of my invention to
provide such an apparatus, and 1 will now
proceed to describe the embodiment of my
nvention disclosed in the drawings, it being
understood that the invention is not limited

“to the precise details of construction and ar-

rangement nor to the particular use that 1s
made of the device.

In the drawings the parts are represented
substantially to scale—that is, to the pre-
ferred scale—it being understood, of course,
that the parts will be properly proportioned
and otherwise arranged to meet the require-
ments of any particular use. .-

The valve - case A incloses, among other

things, four chambers with ntermediate con-

nections and appliances, whereby these cham-

of which the follow- |

|

|
I:
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bers, through the medium of the water and
air pressures, codperate 1n nroducing the de-
sived vesults. Of these chambers B may be
tormed the ‘‘riser -~ chamber,” it being ‘the
chamber connected by means of the outlet B’
with the sprinkler-pipe system, which system
under normal conditions contains alr under
pressure, so that the chamber B may properly
be defined as a riser or air-pressure chamber.
In actual practice it is preferable that the
valve device shall be water-sealed, and under

normal conditions this riser-chamber usually

contains more or less water, which water may
be introduced through the opening B?, which
may be connected to the drain-pipe of the

sprinkler system and nay have attached to

it a valve and funnel to facilitate filling the
riser-chamber with
water to form awater seal in setting
for operation. o R

Themain or central water-pressure chamber

(18 provided with an inlet 7 and 1s connect-

od to the source of water-supply and under
normal conditions is filled with said flud.
The valve-case is preferably provided with a
suitable hand-hole closed by a suitable cover
device (*, by means of which access can
readily be obtained to this portion of the
valve. _ - _

The auxiliary water - chamber D 15 pro-
vided with an opening 1Y, communicating
with an alarm device, and with an opening 1,
provided with a suitable drainage - cock or
Suitable automatic drainage valve-check, be-
ing, as shown, a.check-ve lve (@, arranged to
allow water under practically mno j
<uch as would be caused by a slight leak, to
pass unobstructed, while any water under
pressure or I considerable quantities would
close the same and prevent its escape. It
will be understood that under normal condi-
ions when the valve is closed there is little or
no water in this chamber, and any water that
accidentally leaks therein maybe drained ofl
through the draimage - cocl, or if suflicient

the requisite amount of
the valve.
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water accumulates therein the alarm will be -

operated, calling atténtionto the fact,so that

ihe chamber may be relieved of the water.
Tt.is also provided with a hand-hole elosed by

 suitable cover DP, permitiing ready access
to the parts.
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The diaphragm-chamber 1 is subjecied to

air-pressure in any suitable way
as provided with an opening B/ communicat-
ing with a pipe leading either directly to the

) 3

riser-chamber or to some of the pipes of the

and is shown

110



L]

Sbﬂnkler system, so that the chamber E will |

be subjected to the same air-pressure as is
found n thepipes of the distributing system
and in the riser-chamber B. This chamber
Ki 18 also provided with an opening E?, com-
municating with an alarm device R with a
peteock a to indicate the presence of and dis-
- charge any water which might otherwiseac-
- cumulate therein. = a
ro 1t will thus be seen that the valve-casing
incloses four chambers, two of which, as B
and E, which are on the ‘extremes of the
valve-casing, are open to air-pressure, one of
the intermediate chambers, as ¢, being nor-
15 mally open to water-pressure and the other
~mtermediate chamber D being in the nature
-of an auxiliary, or, so to speak, operating
chamberin which the air therein i1s normally
at afmospheric pressure and the chamber be-
20 ing practically. free from water; but when

" ] |

the valve is operated this chamber receives

set forth. , .

- The flow -of water under pressure is con-
‘25 trolled by a triple main valve—that is, a
- valve:'with three connected elements or
gates. ~As shown, the three valves or gates
H Lirare on one stem W, and one has a rigid
- bearing on its seat, and_the other two have
30 independent flexible bearings. Mounted on
- one end of the rigid valve-stem W is the gate
K, adapted to control the flow of water from
the central water-pressure chamber C to.the
- riser-chamber B and the distributing system
35 connected therewith. This gate ¥ may be
variously constructed, but is shown as pro-
vided with a rigid bearing-surface ¥/, codper-
ating with the valve-seat G, which seat is
preferably of nickel, bronze, or other non-cor-
4o rosive substance. - The gate H, also formed
with or mounted on the rigid stem W, controls
‘the passage between the central water-pres-
sure chamber C and the auxiliary chamber D,
~ except for a provision hereinafter specified,
45 and this gate is shown as provided with a
flexible ring-bearing H’ codperating with the
‘ring -seat . I, which is preferably of metal.
The stem W extends beyond the gate H in
the form of a tube K, and its open end forms
5o a valte-seat K’, while its other end is nor-
mally open into the chamber C through the

passage or passages K® - '
The chambers D and E are separated from
‘each other by a flexible metallic diaphragm
55 N, which is shown as supported by a non-cor-
rosive frame O O, and mounted on this dia-
hragm 1n the present instance is a button or
all-pointed cone-piece M. Arranged to co-
operate with the valve-seat K’ is a gate or
6¢c valve L, which is made of non-corrosive ma-
terial and is-preferably of substantially the
shape shown, so as to present a spherical face
to the valve-seat K’, and this valve is sup-
ported in position by the button or ball-point-
65 ed cone - piece M under normal conditions:

. the water-pressure in the manner hereinafter

313,350

but the gate or valve L is free to fall under
the infiuence of gravity or otherwise when the
valve 1s operated. 1t will be seen that the
gate Li, supporied on the fiexible diaphragm
codperating with the seat K’ constitutes an

70

independent flexible valve and valve-seat— -

that 1s, the gate 1. is held agsinst its seat
through the medium of the flexible dia-

phragm N and the button M, and it wiil thus -

be seen that it constitutes practically a flexi-

75

ble valve and valve-seat, which is independ-

ent of the flexible seating of the gate H and
the rigid seating of the gate F.

The gates or valves are shown 1n ¥ig. 1 in
their normal closed position, where they re-
main until the valve is operated. I provide

‘some suitable mechanical supporting means

8o

for the rigid stem and parts carried thereby, -

-and in the present instance I have shown the

arms X X connected to the stem in any
suitable manner, as by the collars X’ X', and
mounted in the chambers B and C on the
hinged suports Y Y, suitably secured to the
walls of the valve. These arms are prefer-
ably curved, and when the valve is operated

90.

the rigid stem and 1ts connections assume the

position indicated in Fig. 2, so that the pas-
sages through the valve will tend to remain
opell. . | .

While the relative proportions of the open-
ings 1n the valve may vary, 1 have found that
the following dimensions are practicable and

95

desirable. The openings B’ and (' are each,

for instance, four inches in diameter.
opening closed by the gate ¥ 1s preferably of
similar dimension, while the opening closed
by the gate H may be assumed to be five
inches in-diameter. 'The passage in the ex-

The

I0Q

tension K 1s one inch in diameter and the dia-

phragm has an exposed surface of four inches
in diameter. With these relative dimen-
sions and assuming, for instance, that the
water-pressure is one hundred pounds per
square 1nch it exerts a pressure upon the gate
¥, tending to open the same, of 1,256+
pounds and upon the auxiliary-chamber gate
H a pressure of 1,563 4+ pounds, less the area
of the one-inch opening in the extension K, or
78 + pounds, equaling 1,884 + pounds pres-
sure, tending to maintain the gate H closed.
Thus the excess of water-pressure in the

chamber C, tending to hold the gates closed,

i1s 588 + pounds. Assuming, then, that the
alr-pressure in the riser-chamber B and dia-

phragm-chamber kK is fifteen pounds to the

square inch, the alr-pressure on the face of
the gate I', which may be assumed to be four
and one-eighth inches in diameter on its face,
will be 200+ pounds, tending .to maintain
the gates closed, while¥ the pressure on the
diaprhagm N in the chamber E will be 188 +
pounds, tending to displace the gate ¥, and
this deducted from the air-pressure on the
oate B in the riser-chamber liaves an excess

| pressure on the same, tending to seal or seat
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3

the gate ¥, of 11-pounds. Krom this 1t | pingor otherwise, cannot again close the pas-

will be seen that with a valve of the dumen-
sions assumed the excess of pressure tending
to seat the gates over the pressure tending to
open the gates is 11 + pounds excess alr-

nressure added to 548 + pounds excess wa-

ter-pressure, or a total of 560 - pounds. it
is further evident that any increase 1n water-
pressure in the chamber C, due, for mstance,
{0 water-hammer or other cause, will further
tend to seat the gates or hold them on their

‘seats until perchance a water - pressure of

two hundred and forty pounds is reached,
which would balance the pressure exerted by
the air on the diaphragm N and transmitted
through the button M to the spherical gate L
on the one-inch opening in the tubular ex-
tension K. Should it be necessary to provide
for water-pressure in excess of this limit, (two
hundred and forty pounds,) it will of course
be necessary to increase the air-pressure to
withstand the same. In this way it will be
seen that the valve furnishes an effective
construction, wherein the valve-gates will
remain seated under relatively great changes
in water-pressure, and at the saine time 1t In-
volves a relatively low air-pressure in the
distributing system, and the parts are so ar-
ranged and cooperate together that when this
air-pressure is released the valve will open
quickly and completely and remain open
without danger of being accidentally closed.

The operation of the valve in cases oi
emergency or necessity is exceedingly S1111-
ple. Upon the unsealing of the alr-pressure—
as, for instance, by the operation of an auto-
matic sprinkler-head or otherwise-—the 417~
pressure is released m the riser-chamber I3
and diaphragm-chamber K, and as SO0N a8
this air-pressure is reduced to, say, 0+
pounds the water-pressure in the chamber C
equalizes the air-pressure on the spherical
cate 1., which is held against the seat K’, and
upon a further reduction of air-pressure wa-
ter passes through the tube K into the inter-

‘mediate auxiliary chamber D, and the spher-

ical eate 1. drops by gravity or otherwise to
the bottom of the chamber.  As soon as this

chamber D fills with water the pressure on

50
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hoth sides of the gate 11 becomes approxi-
mately equalized and the entire water-pres-
sure of 1,336+ pounds is exerted upon the
riser - chambar gate F, and the gates are
opened by the stem W swinging upon the
arms N. I for any reason the gates should
be swung back upon their seats, the pressure
due to the column ol water upon the riser-
oate F and the pressure of the water in the
water-chamber C against the gate 1T would

not reseat or seal the valve, because the iter- -

mediate or auxiuary chamber 1) now beimng

“open to the water-chamber € through the

one-inch tube or passage K will equalize the
pressure in said chamber, and the gate i,

having moved {rom the diaphyagm by drop-

sage K, so that the water-pressure 1i the
quxiliary chamber D would be equal to that
in the water-chamber C and the gate I would
immediately be reopened. After the valve
has once operated automatically in the man-

70

ner set forth it cannot again be set until the .-

movable gate L. is manually placed 1n POosi-

tion, the various gates seated in any suitable
way, and the air-pressure supplied to the
riser and diaphragm chambers, In resetting
the valve the supply of water to the chamber

(' should be cut off and sufficient water be 1n-

75

troduced into the riser-chamber B to form a

ceal which will tend to temporarily hold the
parts in position before the air-pressure IS ap-
plied to the system.

Tt will thus be seen that by varying the'rel-

ative dimensions of the different ({)arts of the

valveit can be made operative under different
pressures of water and air and be so arranged
that it is inoperative under relatively great
changes of water-pressure, due to water-ham-
mer or otherwise, and that it will only operate
by changes in the air-pressure, and when such
changes oceur it will quickly operate to sup-
nly water to the distributing system and to
continue said supply without liability of in-
terrupting the same until the desired results
are accomplished. - ;

While I have described the valve L asloose,
so as to fall completely out of position by
oravity, it may ‘be pivoted to swing down-
ward or may be otherwise automatically
movable out of its position or movable from
its seat.

What I claim 1s— -

1. In an apparatus of the character de-
seribed, a casing containing four chambers,
two in communication with distributing-

pipes and both containing air under pressure,

one in communication with a source of water-
supply under pressure, and the other under
atmospheric pressure, a valve closing the
communication between the water-supply
chamber and that under atmospheric pres-
sure, and .arranged to seat under the water-
pressure, a second valve fitted to aport of less
Jinmeter than the first seating against the
water-pressure and closing the COIRMuUNICA-
tion between the water-chamber and one of
those under air-pressure, and means whereby
a reduction of pressure In the air-pressure
chambers causes said valves to be opened,
substantially as set forth. -

2. In an apparatus of the character de-
seribed, the combination with a casing hav-

ing two chambers communicating independ-
ently with distributing-pipes normally . con-
taining air under pressure, a water-chamber
communicating with a source ol water-sup-
ply under pressure, a chamber under atmos-
pheric pressure, a port between the latter
chamber and the water-chamber, a port
less diameter between the water-chamber and

Of .
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one of the air-pressure chambers, connected
valves fitted to said ports, the smaller closing
under air-pressure against the water- pres-

sure, and the larger under the water-pressure,

‘and means for equalizing the water-pressure

on both sides of the larger valve-on the reduc-
tion of pressure in the distributing-pipes and
air-pressure chambers, substsmtiaﬁy as set
forth. - S
3. In an apparatus of the character de-
seribed, the combination with a valve-casing
having four chambers, one of the chambers
being connected to be normally under water-
ressure, of passages connecting sald cham-
ger to two other chambers, one under atmos-
pheric pressure and the other under air-pres-
sure in excess of atmospheric pressure, a dla-
phragm interposed between the air-pressure
and atmospheric-pressure chambers, a valve-
stem supporting valves controlling the pas-
sage between the water, air and atmospheric
chambers, and a valve controlling the pas-

sages between the water and atmospheric

chambers and seated under air-pressure, sub-
stantially as set forth. e o

4. In an apparatus of the character de-
seribed, the combination with a valve-casing
having a chamber connected to be normally
under water-pressure, a riser-chamber nor-
mally under air-pressure, and an auxihary

‘chamber under atmospheric pressure, of pas-

sages between the water-chamber and both
the riser and auxiliary chambers, a valve hav-
ing gates closing both said g&ss&ges under
water-pressure, and & third valve seated
against the water-pressure by air-pressure,
substantially as described. |

5. In an apparatus of the character de-
scribed, the combination with & valve-casing
having a chamber connected to be normally
under water-pressure, a riser-chamber nor-
mally under air-pressure, and an auxihary
chamber under atmospheric pressure, of pas-
sages between the water-chamber and both
the riser and auxiliary chambers, a valve hav-

. ing gates closing both said passages under

50

55

water-pressure, a third valve, and diaphragm
connected therewith whereby to seat sald
valve by air-pressure against the water-pres-
sure, substantially as described. |

6. The combination with the valve ¥ con-
trolling the port between the air and water
chambers of &n automatic fire-extingusher,
and seated under air-pressure, of a connected
valve H seated under water-pressure to hold
the air-pressure valve to its seat, and means

whereby to admit the water-pressure to both |

sides of the valve I on a reduction of the air-
pressure, substantially as set forth.

813,350

7. The combination of the casing having a,
chamber communicating with a water-sup-
ply, a chamber under air-pressure, and one
under atmospheric pressure, with a port be-
tween the water-chamber and each of the

other chambers, a valve having two connect-

ed heads closing said ports under water-pres-

sure, a second port between the chamber un-

Gc

Or

der atmospheric pressure and the watet-.

‘chamber, a valve closing said port, and a disz
phragm maintained on said Iatter valve by:

air-pressure, substantially as set forth.

8. In an apparatus of the character de-
scribed, the combination with a valve having
a water-chamber connected to be normally
under water-pressure, an auxiliary chamber
under " atmospheric pressure, and a dia-
phragm -chamber under air-pressure, of a
valve having a tubular extension, a gate for
the passage %etWeen the Watér-cha,m%er and

auxiliary chamber, and a movable gate con-
‘trolling the opening of the tubular extension

and controlled by the diaphragm, substan-
tially as described. |

9. In an apparatus of the character de-

seribed, the combination with a valve-casing

having a chamber, of a gate closing the cham-
ber at one side, a tubular extension through -

the gate, a diaphragm closing the chamber at
the other side, and an independent loose
oate normally closing the tubular extension
under the influence of the diaphragm and

supported to fall from normal position when

the diaphragm is moved, substantially as de-

seribed. , - | |
10. In an apparatus of the character de-

seribed, the combination with a valve having

a water-chamber connected to be normally
under water-pressure, a riser-chamber under

air-pressure, an auxiliary chamber under at-
mospheric pressure, a diaphragm-chamber

under air-pressure, and a diaphragm between

the diaphragm-chamber and auxiliary cham-
ber, of a triple-seated valve having gates
controlling the passages between the water-
chamber and riser-chamber and water-cham-

ber and auxiliary chamber and a tubular ex-

~t

tension into the auxiliary chamber, and s11'in-

o

dependent, gate controlling said tubular ex-

tension and controlled by the diaphragm,
substantially as deseribed. - ' o

In testimony whereof 1 have signed my
name to this specification in the presence of

two subscribing witnesses.
ERNEST S. CLAY¥uN
Witnesses: | ' |

C. A. GAULWATIE,
G. F. HuroHINGS




	Drawings
	Front Page
	Specification
	Claims

