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To all whom it may concern.:

Beitknown that], WILLIAM CASS SHAFFER,
a citizen of the United States, residing at Mil-
waukee,in the county of Milwaukee and State
of Wisconsin, have invented a certain new

andusefulImprovementin Sprinkler Systems ;

and I do hereby declare the following to be a
full, clear, and exact description of the inven-

tion, such as will enable others skilled in the |

art to which it appertains to make and use
the same.

My invention relates to an improvement in

- sprinkler systems for automatic fire-extin-
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guishers; and it econsists in the construction
and arrangement of parts hereinafter de-
scribed, and definitely pointed out in the
claims. ' '
The design of this invention is the provis-
ion of means for insuring a quick and positive
automatic action of the governing-valve for
the main water-supply of the system and to
prevent the premature introduction of water
into the system of distributing-pipes, and, far-
ther, toso construct, arrange, and combine the
several parts that the apparatus will accom-
plish the result desired under varying ecir-
cumstances and in a positive and effective
manner. This objeet I attain by the con-

drawings, wherein like letters of reference
indicate like parts in the several views, and
in which— | |

Figure 1 is an elevation, partly in section,
of a part of a sprinkler system for fire-extin-
guishing apparatus embodying myinvention;
and Fig. 2 is a detail vertical section of the
float-valve and casing. |

Inthe drawings, A representsthe main su P+

ply-pipe leading from the water mainortank

and provided with a cut-off valvea. A globe
joint or coupling B is threaded onto the top of
the pipe A,coustructedinteriorly with horizon-
tal partition b and an angular partition b’ to
form a lateral discharge-port B’ within the
coupling. From theouter end of the coupling
B extends a riser-pipe C, from which the
branch pipes C” extend tothe desired point or
points in the building. Suitable sprinkler-
nozzles, (not shown, but preferably known as

|

struction illustrated in the accompanying |

“m— —

tend, in which a valve-stem B® works.

on the port B/, thereby closing the same.

which are unseated by the application of heat
In connection with a thermostat to other well-

known devices, are placed at intervalson the

branch pipes. |

In the application and use of sprinkler sys-
tems 1t 1s at all times desirable and of the ut-
most importance to keep the riser-pipe and
branch pipes when notin use free from water
which would freeze during cold weather, be
apttoleak at the valve opening or nozzles, and
should a break in one of the branch pipes oc-
carthe apartment in which it is located would
be flooded. To provide an apparatus for car-
rying out thisrequirementis the aim and in-
tent of the construction and arrangement
hereinafter described.

T'he coupling B has an opening B?in its
side surrounded by an outwardly-flared flange

. B% the opening being directly opposite the

port B” of the main supply-pipe A. To the
outer edge of the flange B?® is secured a cas-
ing B¢ having a hollow extension B? at its
The
end of this stem has a regulating-nut b2 there-
on and a spring 0* between the end of the ex-
tension and nut. | |

B is a cap on the extension for gaining ac-
cess to the stem to adjust the nut. |

The front end of the valve-stem B°® has a
valve I3* thereon, which is held over or seated
A
yielding diaphragm IB3® is secured to the stem
midway its length, its outer edges being
clamped between the meeting edge of the cas-
ing B* and flange B3. This diaphragm is of
greater diameter than the diameter of the
opening I3° in the coupling. Air under con-
stant pressure is forced into the chamber in
the rear of this diaphragm through pipe D,
which tends to normally hold the valve B" to
its seat and over port B’. To prevent undue

back-pressure on the diaphragm and to keep

the water from entering the chamber formed
by the flange and the casing and also toavoid
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the use of a stuffing-box, a flexible partition 05

B”is secured across the opening B*and tightly
clasped around the valve-stem. This partition
18 preferably corrugated, and being formed of
ylelding material allows a reciprocating move-

5o “automatic sprinkler-heads,”) the valves of | ment of the valve-stem.
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E is an air-pipe entering the riser C a short ! wewhted end of the lever is ralsed and to al-

distance above the diaphragm-chamber, its
opposite end terminating in the lower end of

an oval valve-casing K and has a turn-—plug_
“In the casing F is placed
at its lower

e between its ends.
a float-valve F/, having a stem f
end working in a guide-bearing f/ in the cas-
ing. On the upper end of the valve F’ is a
cireular collar F?, having lateral perforatwns

nipple when the valve is at lts lowest point,
as shown in Fig. 1.

The main an-supply pipe G enters the top |
of the valve-casing F horizontally through

the nipple F°. At “the top of the nipple is a

valve-opening formed in a suitable plug G’ on

casing F. In this plug is a vertically-recip-

: rocatlnﬂ' valve g, normally held closed against
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the air-pressure by a spring g’, the upper end
of the stem of the valve passing through an |
opening or port g° of much larger diameter |
than that of the stem, for purposes hereinaf-

ter stated. An actuatmmmd g®is secured to
the under side of the valve g and extends
down into the path of the float F" as the same
18 raised.

H is a branch pipe leading down from the
main air-supply and from which the pipe D

leads to the diaphragm-chamber. This pipe
has a pressure-indicator H’ thereon and two
globe-valves H* H® at its lower end below the
pipe D. The valve H? is normally closed by
having a diaphragm secured to the end of the
stem h’ against the rear side of which air is

fo_rced,.' entering' the diaphragm-chamber A
through a branch pipe H* leading from the

pipe H. The valve H*is 0pened when the

- air-pressure is taken from the diaphragm by
- the spring /% sleeved on the stem A/.

[0
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“air from pipe H* to escape.

K is a cut-off valve located in the pipe H

formed with an exit-passage k, leadmg out
“from the same.

k' is the plunger for closing. the valye K,

which operates to close the exlt port or pas-j
sage when the same is elevated and to close
the supply - pipe when lowered, and at the

same time opens the exit-port and allows the

normally held to close the exit-port by an

electro-magnet K’, which draws down the long |
the a1r—p1pes As the valve F'’ rises it strikes
the rod ¢®, forcing up valve g, and thus open- 1
ing an escape for the air ‘through the open-
- This feature of the apparatus isonly

‘necessary when the electrical apparatus fails

arm of the lever K2 on which the plunger is
secured, the ma,ﬂ'net being constantly ener-

gized, the broakmcr of the energizing-circuit.
causing arelease of the armature on lever K%
The plunger is then lowered by a spring K?,
"gto operate.
opened, allowing the air to esecape there-
'through from the system, the exit-opening g*
being necessary for the air to escape through

when the water has closed perforations f~.

connected with the short arm of the lever. -

The alr-dlsahal cevalve H3in the lowerend
of the pipe H is arranged to be normally held:
open by a weighted lever L, fulerumed on an
arm L/, its short arm being curved and passes |

through a slot [ in the end of the valve-stem,

> This collar surrounds a cylindrical. nip-
ple F2 on the top of the interior of the casing,
~which is of a length sufficient to open com-
munication through the perforation: f* and-

The plunger is

ing g%

_'-tomdtmally open the same as soon as the le-

ver is released.

M is a discharge-pi ipeleading from the base

of the riser-pipe C for w1thdra,wmgthe aceu-
‘mulated water from the same. It is provided
with two separated valves m, m/, so that the
‘watermay be introduced into the intervening
-__sectmn and by closing the upper and open-
ing: the lower valve the same may be dis-
charged without allowing the compressed air
‘to escape.

The operation-of: the sy%tem is as follows:

;-The valve ¢ in the supply being closed to pre-
| vent water from entering the riser and branch

pipes, compressed air is forced into the pipe
G through the nipple F?® on casing I and
through the perforations f*in the collar J

'casmg F,and pipe Einto the riser and branch
{ pipes, the valve ¢ being held closed by the

spring g’. * The compressed air is also forced
down into pipe H, the valve H3 being held

closed by raising the weighted lever by man-
passes to

ual power. From pipe H the air
the rear of the diaphragm B® through pipe D

‘and foreces the same out, closing port B’. The
‘compressed airis also conducted in the rearof
‘thediaphragmon valve-stem A*through pipe H*
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and valve K, closmg valve H? thus preventm g '

‘airfrom escaping when the valve H®j is opened.

The water is turned on and rises against valve
B7, where its farther passage is interrupted.
Should a fire oceur in the building, the cir-

cuit through which magnet K’is energlzed is

broken, snitable mrcmt—breaks of anydesired

form bemg employed. The spring K3 there-
upon draws the plunger %’ down, cutting off
‘the air-supply from the pipe H and opening
the exit %, through which the compressed air -

in pipe H‘1 and chamber & escapes, allowing

valve H? back, which opens the escape for

| the air in the system and releases the press-
The valve B is drawn

ure on diaphragm B3,
back by the spring b*and the water imme-

| diately fills the riser and branch pipes, so
that the same will be immediately discharged
‘as soon as the valves on the sprinkler-heads
‘havebeen unseated bytheheat. Asthe water

risesin the rlser-plpe it flows into float-valve

until the perforations areclosed by the nipple
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‘the spring 2’ and compressed air to force the -
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chamberthrough pipe E, forcingthe valve up

F3, which prevents the water from rising into

The sprinkler-heads have been

It will be understood that the area of the
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65 which serves to close the valve when the | dmphragm I8 such that the air-pressure there- 30
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on closes the valves against what back-press- | with the water-supply pipe, riser, and branch

ure there may be on the valves, owing to the
comparatively small area of the faces thereof.

I am aware that many minor changes in the
construction and arrangement of the partsof
my device can be made and substituted for

‘those herein shown and deseribed without in

the least departing from the nature and prin-
ciple of my invention.

Lhe construction involving a sprinkler-
head, the connecting-pipe between the same,
and the source of supply of the extinguish-
Ing medium, a valve controlling the admis-
sion of water to said head, and an electri-
cally-controlied air-valve for operating the
countrolling-valve for the fire-extinguishing
medium I have made the subject-matter of a
concurrently-pending application Serial No.
307,335, filed April 12, 1889.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is— | |

1. In a sprinkler system, the combination,
with the main water-supply pipe, of a valve

forclosing thesame, adiaphragm on the valve,

a compressed-air-supply pipe leading into the
rear of the diaphragm, and two or more auto-
matically-operated independent means in op-
erative connection with the system for releas-
ing the diaphragm from the air-pressure upon
the presence of abnormal heat, substantially
as described. | |

2. In a sprinkler system, the combination,
with the main water-supply pipe,the riser, and

branch pipes, of a compressed-air-supply pipe, |

abranchpipeformingcommunication between
the air-supply and riser, a valve actuated by
the compressed air to cut off the water-supply,
and a valve actuated by the water to close
communication between the air-supply and
riser, and an automatically-operated escape-

valve in the air-pipe, substantially as de- |

scribed.

3. In an automatic sprinkler system, the
combination, with the main supply-pipe, the
riser, and branch pipes, of a valve located be-
tween the riser and main supply pipe, a stem
on the valve, a diaphragm on the stem, a com-
pressed-air-supply pipe leading into the rear
of the diaphragm, a valve in the air-pipe, &
magnet for unseating the valve, a branch pipe
forming communication between the riser and
alr pipes, and a valve in the branch pipe for
closing the communication upon the pressure
of water in the branch pipe, substantially as
described.

4. In a sprinkler system for automatic fire-
extinguishers, the combination, with the wa-

ter-supply pipe, riser, and branch pipes, of an
air-supply pipe, a valve actuated by the air-

supply to close the water-supply, a communi- |

cating passage between the air-supply and
riser, a valve in the passage for closing the
same, and an escape-valve actuated by the
sald valve, substantially as described.

5. In a sprinkler system, the combination,

pipes, of a compressed air-supply pipe com-
municating with the riser, a valve between
the riser and water-supply, a diaphragm
against which the compressed air impinges
for closing the valve, a float-valve between
the riser and air-supply,and an escape-valve
actuated by the float, substantially as de-
seribed. -

6. In asprinkler system for fire-extinguish-
ers,the combination, with a supply, riser, and

.

branch pipes, of a compressed-air supply, a

communicating passage between thesame and
riser, a -float-valve in the passage, a perfo-
rated sleeve on the float, a nipple with which
sald sleeve engages, and an air - discharge
valve actuated by the float, substantially as
deseribed. | |
7. In a sprinkler system for automatic fire-
extinguishers, the combination, with the sup-

ply and riser pipes, of a valve between the

same, & diaphragm - chamber in which the
valve-stem works, a diaphragm on the valve,
means for introducing compressed air in the
rear of the diaphragm, and a yielding parti-
tion between the diaphragm and valve, sub-

| stantially as described.

8. In a sprinkler system, the combination,
with a water-supply pipe and riser-pipe, of a
valve-coupling between, a casing on the coup-
ling, a valve in the coupling, a diaphragm on
the valve,and a yielding partition secured to
the valve between the casing and coupling,
substantially as described.

9. In a sprinklersystem, a diaphragm-valve

for closing the water-supplying pipe, pipes

for supplying compressed air for actuating
the diaphragm, valves for releasing the dia-

phragm from said air-pressure,a valve in the

alr-pipes, and a weighted lever for normally
opening the same, substantially as described.
10. In a sprinkler system, the combination,

‘with the riser, air, and water-supply pipes,

and a diaphragm-valve forclosing the water-
supply,of a communicating pipe between the
air-supply and riser pipes, a float-valve in

sald communicating pipe, an air - discharge

valve, and a stem on the air-discharge valve
extending down into the path of the float,
substantially as deseribed. |

11. Ina sprinkler system,a float-valve hav-
ing a perforated collar, a hollownipple fitting
within thecollar,and & guide-pin on the float,
substantially as described.

12. In a sprinkler system,the combination,
with the main supply-pipe, riser, and branch
pipes, of a valve between the supply and riser
pipes, a stem on the valve, a diaphragm on
the stem, a casing surrounding the diaphragm,
an air-supply pipe leading into the casing and
riser, and a valve in the air-pipe, actuated
by the water to close communication between
the riser and air pipes, substantially as de-
scribed. | | |

15. In a sprinkler system, the combination,

! with the water, riser, branch, and air pipes,
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of a diaphragm-valve for closing the water- | water in the riser- pipe, substanhally as de-
plpe, a diaphragm-valve for closing the air- | scribed. io
pipe, an air-exit valve, a plunger for opening | Intestimony whereof I affix my mgna.ture in
and closing the same, an electro-magnet for | presence of two witnesses.

5 normally holding the plunger to close the \VILLIAM C. SHAFFER.
exit-valve, a ﬁoat-valve, and an exit-valve Witnesses.
actuated by the float toprevent the escape of - D. G. STUART,
the air from the air-pipe upon the pressure of | - L. S. BACON.
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