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To all whom f may concern.:

Be it known that I, GLoree M. DEMarest,
of Buffalo, in the county of Erie, in the
State of New York, have invented new and
useful Improvements in Automatic Sprin-

kler Systems, of whicl the following, taken

in connection with the accompanying draw- |
| more braach pipes —-a— connected thereto

ings, 1s a full, clear, and exact description.
This invention relates to certain improve-
ments 1n automatic sprinkler systems adapt-
ed to be installed in buildings for protection
against fire and refers more particularly to
a controlling mechanism for an alarm which

1s used in connection with the sprinkler sys-
tem to indicate the opening of one or more |
- of the sprinkler heads by fire or other cause |

which may allow water to escape from any
portion of such system.

- In many water systams and particularly
those 1n which the pressure of the water is

maintained by pumps and to which the
sprinkler- systems of buildings are usually

connected, the water pressure is always

more or less variable thereby causing what

1s commonly known as “ water hammer” in

ithe pipes which produces a greater or less

movement or ebb and fiow of the water in

the sprinkler system and is frequently of

sufficient variation to cause the operation of
the alarm while all of the sprinkler heads

are still intact or closed. This false alarm

15, of course, prejudicial and it is always
more or less hiable to create undue excite-
ment or panic and the essential object of my
present invention is to provide means for

- preventing the operation of the alarm under
such variations of pressure or water hammer |

and to render such alarm operable only un-
der prolonged outflow of the water through
one or more of the open sprinkler heads of
the system. * In other words, T have sought
to automatically control the operation of the

alarm through the medium of differentially ;
sized pistons operated by the water pressure

in the sprinkler system to control the pas-
sage of water to the alarm operating motor
and at the same time to govern the action
of the pistons-through the medium of an ad-
justable choke valve or retarding medinm
whereby the action of the pistons and valve
connected thereto may be regulated at will
to prevent the operation of the alarm under
fluctuating pressures or “water hammer ”
when the sprinkler heads are intact.

Other objects and uses will be brought out

in the following description. ..

____

- heads

| bly or stand pipe —A

" - -——-.‘.‘-J—l--l-b-n-..

| piston ——10--

bk el wrEwn

In the drawings, I have shown a sectional
view of a portion of a sprinkler system and
1y smiproved alarm controlling mechanism
connected Ehervein, the alarm being shown in
elovation, | |

—-{ — represents the main supply or stand
pipe of o sprinkler system having one or

and provided with one or more sprinkler
b~ of any well known construction
tdapted to be opened by the fusing of omne
of its prrts 1o case of fire. {Connected in
thuas sipiy o ad pipe ——A~— 1s a valve
casitg - 1-- having a direct passage —2—
and branch passaees —3— and ~—4-—. This
valve casing coninins a suitable check valve

S-— neriasdy closing the maln passage
—2-— and Lranch passage -—3 As shown
in the drowings this branch passage —-3
19 Jocated benenth the valve -—5— while the
branch passage ---b-— 1 located at the oppo-
site side of said valve, and to this branch
passage —d4-— 18 conmected a Jrain passage
-—6-— having a valve -—7-— wbich is nor-
mually closed but way be opened to drain
the water from the entire sprinkler system
above the valve —5-— when the portion of
the supply pipe below the valve is closed by
any snitable valve, not shown.

The branch passage —8— is connected by
1 condult —8-— to a piston chamber —9—
in which is movable a piston —10—, the lat-
ter being connected by a rod -—11-—to a some-
what smaller piston ——12—, This smaller
piston —12-- 18 movable in a niston cham-
ber —I13-- having a tapering upper end
forining & comieal valve seal —14— with
whicll coiiperates an adjustable conical valve
or governor -—15-—-, the latter heing mount-
ol upont an adiusting serew ---16—- in the
apper end of the valve chamber —13-—,
The upper end of the valve chamber —13-—
shove the valve or governor —I15-— is con-
iected by a conduit —-17-- to the main sup-
above the valve

The piston chambers -—9—- and —18-—— are
coaxtal and connnnnieate with each other,
the portion of the chamber —9—- below the
communicating through the
conduit —8-— with the stand pipe —A— be-
low the valve while the portion of the pis-
ton chamber —13-— above the smaller piston
—12—  communicates through the pipe

-17— with the same stand pipe —A—
above the valve or to that portion of the

G

70

80

85

00

956

100

105

110



16

15

20

28

30

35

40

45

o0

09

G0

65

- X

sprinkler svstem (o which the laterals —a
containing the sprinkler heads ——b6— are
directly c(_mrmctecf

The mston chamber —9— is closed at the
botton: except for a comparatively small
central opening —18-— in which is movable
a valve -—19—, the latter being rigidly con-
nected to and depending {rom the piston
—10— and 1s shghtly smaller in cross see-
tional area than the opening —18— in
which it plays to allow slow drainage of the
water from the chamber —9-— below the
piston. i

The piston —10— is located above the in-
let —8- - and is limited in its downward
movergent by the stop pins —20— depend-
img therefrom and adapted to engage the
hottont of the chamber —8— us the piston
descends, sufficient clearance being left above
the piston -——10— to permit it to withdraw

the vplve —19— from the opening —18— |

when both pistons are raised to their ex-
treme upward it of movement as for in-
stance wher one or more of the sprinkler
heads —&— of the sprinkler system is opened
by fire or other cause.

Surrounding the piston chamber —9— ig
a shell —21— forming an intervening cham-
ber —22— having a drainage Opening
—23— centrally in 1ts bottom which 1is con-
nected by a pipe —24’— to the main drain-
age pipe —6— to permit the water which

‘may accumulatlg in the chamber --22— tao be |

carried off. The upper portion of the cham-
ber —22— 1s connected by a pipe —24— to
a sultable motor —25-— which in turn is
provided with a hammer —-26 — adapted to

engage and ring a bell —27— or equivalent

alarm as the motor is rotated by the water
escaping through the pipe —%4— to the
chamber —22— in a manner hereinafter de-
scribed.

The upper portion of the piston chamber
—9-—-commumeateswith atmosphere through
a suitable vent -——28— to prevent compres-
sion of air or vacunm therein which might
interfere with the free action of the pistons.

The check valve —-5-- allows the free up-
flow of water through the conduit -—A— to
the several hranchies of the sprinkler system
but prevents back How of stuch water and
m as much as the Iaterals in which the
sprinkler hieads —--— are attached are © dead
cnded,” 1t 1s evident that when they are
completely filled with water under pressure,
the water pressure above and, below the
valve -5 — will be equal and therefore said
valve will c¢lose by its own gravity to cut
off commumeation between the sprinkler
system ol piston chambers in the shell
--21—= thereby permitting any water which
may acenniitlate 1n saad shell or in the piston
chamber - -9-— to readily drain off through

the openings 18—- and --23-— through the | .
while | ing around the valve, the greater will be the 130

pipe —24°— - 1nto the drain pipe —6

‘has a slight vertical pla

011,705

at the same time the water in the sprinkler
system will readily pass through the con-
duit 17— and act upon the smaller piston
~—12-— to depress both pistons o their ex-
treme downward limit of movement in which
posttion they will be held until the water
pressure In the sprinkler system is relieved
as for instance by the opening of one of the
sprinkler heads -—/— in case of fire. Under
such conditions the water pressure above

the valve will be less than the pressure
below” valve —-5—- causing said valve to

open and xllowing the water to flow through
the branch passage -—3-— and condnit —8:
and into the lower end of the piston cham-
ber —9--- below the piston -—10—." Tt is
now apparent that the water pressure per
square inch above the piston —12— and
below the piston —10— is the same so that
the pressure upon the upper and lower faces
of the pistons is In Olppﬂsite directions but
owing to the fact that the lower piston
-~10— 1s of considerably greater area than
that of the upper smaller piston —12—,
the total pressure tending to fift the pistons
and valve —19— will be much greater than
that tending to force the pistons down
thereby elevating both pistons and causing
the upper pisten to displace the water from
the chamber --13— past the open valve
--15— and through the branch —17— into
the main pipe —18—. This valve —15——
; upon the stem
-—16-— between two shoulders —29— located
above and beneath said valve to allow the
valve to open to a maximum degree during
the wflowing of the water through the pipe
~—17-— to the chamber —13— in depressin
the pistons, but as soon as the pistons-reacﬁ
the downward limit of their movement and
particularly during the elevation of such
pistons, the valve —15— is forced under
pressure of the water against the upper stop
—29-— thereby partially closing the valve
to reduce the opening and retarding the up-
ward movement of the pistons, the degtree
of closing of the valve being regulated by
the adjusting screw —-16-— which raises and
lowers the upper stop —29-— and thereby
determines the normal closing position of
the valve —15—.

It will be seer. ‘rom the foregoing de-
seriptton that the valve —-15-— is automatic
m 1ts action to allow a maximum opening
or entrance for the liquid from the pipe
-=17--to the piston chamber ---13-— but
such opening is automatically restricted by
the compression of the liquid npwardly dur-
ing the elevation of the pistons, it being

| understood that the specd of upward move-

ment of the pistons depends entirely upon
the speed of expulsion of the water from
the chamber -~17— back to the chamber
~—13-- and that the smaller the valve open-
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resistance to expulsion of the water and the
slower will be the upward movement of the
pistons. By the proper adjustment of this
regilating valve —16—, the elevation of the
pistons and consequent opening of the valve
-—19— may be retarded to any degree be-

yvond the intervals of fluctuation of pressure

of water hammer in the sprinkler system
so as to prevent, the opening of the valve

—19— gsufficient to allow the water to flow |

to the motor —25— except under a_ pro-

as for instance the opening of one of the
sprinkler heads —b— 1n case of fire, .
In the event of one or more of the sprin-
kier heads —b&— being opened by heat or
other cause, the prolonged upflow of the
water through the stand pipe —A— and

open sprinkler heads allows .the water to

enter the branch —3 and piston chamber

—-9—- thereby elevating both pistons until

the valve —19— 1s withdrawn from the
aﬁ)ening —18-— which allows the water 1in
the piston -chamber —9— to flow through
the opening —18— into the chamber —22—
and thence outward through the conduit

-—24— to the motor —25—+~ to.operate the

alarm —27—. It is evident, however, that
many-other forms of alarm capable of being
operated by the passage of water through
the conduit —24-— may be used in place of
that herein shown and described and, there-

fore, I do not limit myself to any particular

form of alarm adapted to be-operated by

water pressure in the manner described.
For convenience of manufacture, the shell

in which the piston chambers —9-—- . and

18— and snrrounding chamber —22-— are .
tormed is preferably made of lower and

npper sections divided horizontally substan-
tinflly " midway between” their lower and
upper ends and secured trigut}'ler at thor
niceting edges by suitable fastening means
as bolts —30--, ' ‘

The opening in the valve —5-— may be
Hinited by any suitable means as an adjust-

uble stop ——31-— which is shown as secured

into side of the valve casing —1—.

What I claim 1s:

. In an alarin controlling mechanism for
antomatic sprinkler systems, a water dis-
tributing pipe, piston chambers of unequal
size communicating with saud distributing
pipe, 2 cheek valve controlling communiea-
tion between the larger piston chamber ands
distributing pipe, a retarding valve control-
ling commupnicstien between the smaller pis-
ton and distribuinig pipe; pistons movible
in said chambers, the larger piston chamber
having an opening in‘one side, a valve mov-

able i said opening and actuated by one of |

water escaping from said opening when the
valve is open. S

3
4

2. In an alarm controlling meochanism for
automatic sprinkler systems, a piston cham-
ber having a water inlet and a valved outlet,
a valve in the outlet, a piston” actuated by

.the water flowing into the inlet for opening

said valve, an alarm actuated by the water
flowing from the outlet when the valve is
open, and means for retarding the action of

the piston in opening the valve to prevent

said valve from being opened by fluctuation

| the pistons, and an alarin actuated by the .

6b

70

in pressure and only by prolonged escaping 77

of water in the sprinkler system. o
3. In an alarm controlling mechamsm for
automatic sprinkler systems, a water dis-

tributing pipe, a piston chamber commumi- .
cating with said pipe, a piston movahle in:

the chamber, means controlled by the move-
ment of the water in said pipe for control-
ling the action of the piston, and a retarding
valve between the piston and said: pipe for
controlling the action of said piston. -

80

8O

4. In an alarm controlling mechanism for

automatic sprinkler systems, a water dis-
tributing pipe, a piston chamber communi-
cating with said pipe, n second, but smaller
piston chamber, also communicating with
the pipe, a check valve controlling communi-
cation between the distributing pipe and

Jargest piston’ chamber, pistors movable in
satd chambers, the larger chamber having a

valved opening on one side, a valve movable
in said opening and operated-by one of the
pistons, an alarm actuated by the water flow-
g through said opening when the valve 1s

open, and a retarding valve in the connec-

tion between the smaller piston chamber and

distributing pipe, and means for adjusting

said retarding valve, :

- 5. In combination with a water distribut-
ing pipe of an automatic sprinkler system, a
piston chamber communicating with said
pipe. and having an outlet, a check valve
controlling such communication, a piston in
snid chamber and actuated by the inflowing
water when the check valve 1s opened, an
outlet valve actuated by the piston, an alurmn

actuated by the outlet of Lae water when the

outlet valve is opened, and adjustable means
for vetarding the opening of sald outlet
valve to prevent the operation of the alarm
oxcepl wLun some part of the sprinkler sys-

b 18 opened. *

In witness whereof 1 hdve hereunto set 1y

lied this 19th day of May 1008,

GEORGE McLEAN DEMAREST.

Witnesses: | - -
Crarnes M, Ciskke,
W. (. Tuuncrn.
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