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To alkwhony it may concern: - - ..

- UNITED STATES

PATENT OFFICE.

| FRANK GRAY, OF NEW YORK; N.Y."

FIRE-EXTINGUISHER. . -

. SPECIFICATION forming part of Letbers Patent No. 307,456, dated November 4, 1884, -
: e .lﬁpplicatib»n_'ﬁ__lé_d_;l[a}rc’h-‘»29, 1888, Momodeld = - . BEE

Be:it known that I, FRANK GRAY, of the
city of New. York, in the county and State of
New York, have invented a new and useful.
Method of .and Apparatus for the Automatic
Extinguishment, of Fires'in Buildings, which

. invention or improyement is fully Set. forth”

and accompanying drawings,. .. . .
IO -
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and ilustrated in the following specification’

The objeet of this invention is to. p10v1de a
simple and efficient means for the automatic

extinguishment of fires, particularly in build-

ings such as mills, factories, warehouses, and
other structures . containing mueh, combusti-

ble material, or which fox:any reason may be

more 0T less éxposed to-destruetion by fire.
. The.invention consists, broadly, in-the em-

ploymentof a.column.of compressed air with- .
in a pipe or pipes, which air .closes a. water-

check  valve pressed. upon its .opposite side:
‘by a eolumn of water of :a head sufficient to”

_reach any desired height, an air-seal of fusible
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.- in the claims, - L T RPN
+ . In the accompanying drawings; Figure 1-
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metal being provided, sothat when theimpris-

oned air is released by the fusion of said seal
the water under its .own ‘head or. pressure.

-opens said check-valve and is forced through

an extinguishing-pipe, but not through said

surrounding space. .. -

air pipe or pipes, into a certain area of the

The invention also. consists: in_ certain de-
tails of construction.and arrangement, here-

inafter pa,rtioularly_de_sérib_ed, and set forth -

shows in elevation a general view of the ar-

rangement of the pipes and valves of an ap-

- paratus embodying the principle of this in-
* vention, fitted for supplying one level or floor

. ;410

.~ of a building, a compression - pump being
shown attached _to' said apparatus.” Fig. 2

shows in plan’ the extinguishing-pipe illus-

.trated in Fig. 1 aglaid along the ceiling of a

. building, and having a number of ‘discharg-

.. -ing or sprinkling orifices placed at jntervals
. 45

of its length. ' Fig 3 shows enlarged & verti-

. .cal section of the compression-pump.and wa-
- ter-check valve shown in ¥Fig. 1, Fig. 4isa’

~ yertical géction Gf an air-releasing and water-

. disehag:lg’iﬁ%
.- 50 vention,. shi .
: w1t tached from its séati Fig. 518 an énd eleva:

wing the.air-releasing valve-de-

,

deviee forming part of thigin-

{ tion ‘Qi:‘ Fig. 4 from its right-hand ‘side, show-

ing the air-releasing valveseated and helgl to

its seat by & soldered joint. Fig. 6is a view
in plan of the device illustrated:in Figs. 4 55
and 5. e T G
" -In said figures, the letter A indicates an air- -
compression pump; a, its handle; b, itsrod,and .
_¢'its valve, opening  downward. . Below said
pump:is the compression-chamber B, provided 6o
‘with inlet or-air-check valve C, an -ottlet- .
pipe, d, and- a  water-check"valve or piston,
‘D. " Below said valve:. D ‘is the main water-.
.pipe K. leading from any suitable . source . -
having a sufficient head, such as a city main: 65.
oran eleyated tank. The lower disk of the . -
valve D laps the port.F, so.that no water.can-
- flow beyond said valve until it uncoverssaid -
‘port by rising.. The' pipe. E is led thence .
beyond the port F, and discharges- into the 70
.extinguishing-pipe G, provided with the re--
leasing and discharging device H, hereinafter-
described.™ The air-pipe d, of small bore—"
one-eighth- of -an .inch only in - diameter is -
usually sufficient——is led. from the air-¢om- 75
pression-chamber B tp to éach of the releas: -.
ing and discharging devices H, uniting with
them in a socket or. tube,g,by which theline

of piped is made continuons. :. Said socket is
provided with a yalve-seat;’s, and a valve, k, &o
is fitted thereto, its arm4-being seldered.to
the lug j of .the device or.elbow-pipe i and -
thus said valve is:secured in its seat as lorg:

as said solder-remains intact. , Thelower cud
of-the etbow H is- clgsed :by a disk or valve, 85
K, held up to its'seat by the yoke I, whichis .
-suspended upon the stem of the valve h. =~

- The solder used for the.joint 74 is made of .
any of the known alloys which fuse ata tem- . -
“perature, say, from above 155° Fahrenheit t6 9o
a temperature not above 600°; 80.a8-to insure - .’
itsfusion upon the oecurrence of-arise of tem-
perature. caused by even -a slight fire within
.its proximity.. R N ‘

* Tlie complete operation of thisapparatusis g5
as follows: Theavaildble head or pressure of
‘the:water being determined, the air is. com-
pressed by theaction of the' pump Auntilthe _
pressure-gage. M, provided for the purpose,. -~
-indicates an air-pressure in the compression- zco
chamber B and tube d sufficient to retain the .. -
water-check valve B securely. closed over the " ~
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" port F. This is all that is required in order

to set the apparatus ready for-action should
a fire oceur within the area protected by the
extinguishing-pipe G. An occasional inspec-
tion of the gage M to ascertain-if there has

heen any escape or leakage of air is all the at--

.tention the apparatus requires. Now,should
a fire occur within any apartment or room

_through which the extinguishing-pipe G i8
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Jed, and thereby the temperature of any part
‘of said room be raised to the fusing-point of
the solder which forms the soldered joints<j,
at least one of said joints will immediately
fuse. The pressure of air in the pipe d will
consequently blowone of the valves h from its
seat, thereby allowing the imprisoned air to
escapeoutof the piped and compression-cham-
‘ber B, reducing the pressure in said chamber
to that of the atmosphere only. This action
causes the column of water in the pipe E be-
low the valve D to instantly raise said valve
and rush through the port F up to and into
the-extinguishing-pipe G,and thence through
~and but of at least oneof the elbows H past
ity valve or disk K into and upon the incip-
ient fire. It will be observed that as soon as
one valve £ is forced from its seat by the es-
caping air consequent upon the fusion of a
soldered joint the yokel will be released from
the stem or head of the valve h, and thus the
disk K be dropped into the position shown in
Fig. 4, for the escape of the water. This

disk or valve K may be fitted with any well-

known form of seattering-plate or sprinkler,
for spraying the escaping water. The sol-

dered joints, all being above the water dis-

charged, are free from possible cooling by
Jeakage, and are also nearer the ceiling,where
‘the' hottest air will accumulate and more
quickly fuse said joints than if they were be-
low the water-discharge. Where many dif-
ferent floors or levels are to:be served, a sep-

“arate compression - chamber, an air - check
- valve,d’,and water-check valve maybe fitted

4%
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upon each of said floors, by which arrange-
ment only the extinguishing-pipe supplying
the floor upon which a fusible joint or joints
should Lappen to melt will be filled, the other
extinguishing-pipes .remaining empty until
one or more.of théir respective fusible joints
should melt; and if it be desired to exclude
the water even from the stand-pipe and en-
tire building until a fire actually oceurs, an
additional compression-chamber fitted with a
water - check valve—such as D-—and con-
nected with the otbers by a pipe—such as
d—is all that is required to be-done. .

- The advantagé of excludingthe water from

--as many of the pipes as possible, ag well as of

Go.

automatically admitting it when. a fire accurs .

. -onlytothé extinguishing-pipe of the floor or
_-level where such fire oecurs, is manifold, not

‘only to prevent freezing in the pipes; butalso

. to prevent the deposit of mud or sediment,

65

whic¢h in the ecourse of time with some waters
used would entirely clog up the pipés or

307,456

sprinklers, and thus prevent the escape of the
water when the fusible joint was melted by a
fire. Another reason, also, is that where, as
in some localities, the storage-supply of water
is not great compared to the number of floors
to be served, it is advisable to coneentrate the
whole source of supply of water into the par-
ticularextinguishing-pipe supplying the floor
where the fire originates. o

I am aware that fusible joints soldered as-
herein described are not new. : ‘

I amm also aware that water-check valves of
differential area with arrangements of weights
and pass-over valves-operated by chains with
fusible jointed links are in common use,where-
by the pressure of the water is caused toopen
said valve by the fusing of a soldered link in
said ehain, and thus to automatically extin-
guish fire; but in all such cases the water
either constantly fills the extingunishing-pipe,
or, if excluded, it could not be sprayed or
sprinkled upon the fire until atleast two joints
had melted—one tolet it into the extingunish-
ing-pipe, and the other to let it out of the same
through the sprinkler upon the fire.

By the system herein described—entirely
novel,-with the fewest and simplest parts, all
the auxiliary parts being very small—under
no circumstances is it required to fuse more
than one joint in order to instantly spray ther
water upon the firaoccasioning such fusion.

In carrying out the principle of my invention
1 do not confine myself to the special devices
of valvesor pump shown, as well-known equiv-

alents may besubstituted for them. Itisquite
-obvious, algo, that in case the air-pressure up-

on the valves h should for any reason fail (or
if the air-pipes d should be entirely omitted)
the dry-pipe system herein described would
simply be transmuted into a wet-pipe system,
wherein the water would fill the pipes within
the building instead of being excluded there-
from, as hereinbefore described. It is pref-
erable, however, to suspend the yoke'l exactly
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as shown in the-drawings, even if the valve or .

plug h,instead of acting as a valve, should be

.merely a pin or stem bearing against an im-

perforateseatinstead of against the valve-seat
e, for it will be observed that the taper given
to the air.valve or plug % is of use in drawing
the water-discharge valve K tight to its seat,
by said taper acting as a wedge .in elevating
the yoke l'when the threaded stem of the valve
or plug h, passing through thearm ¢,is screwed
up, for said plug is thus pressed forward into
its seat, and at the same time by its taper
presses upward the yoke:l, and with it the
water-discharge valve K, firmly to its seat.
Having thus fulty described my said method
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in all its details, as of my invention I claim— -

1. In a system of water-distributing pipes

- for the automatic extinguishment of fires, an

independent pipe for conveying eompressed

. air upon a valve situated between said air-.

pipe and a water-distributing pipe and exclud-
ing the water and said air from said distribut-

130
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ing-pipe, wheleby the water is admltted to
sald distributing-pipe when the airis released
from said air-pipe, substantlally as and for

" the purposes set forth.

I0
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2. In an automatic fire- extln(rmshmv Sys-

tem in combination with a Water-distrlbutmv »

pipe and a water-supply pipe prov1ded with
a check-valve for excluding both alr-pressure
and water from said dlstrlbutmg-plpe, an air-
releasing and water-discharging device con-
sisting of -an_independént air-pressure pipe
prov1ded with an air-releasing valve, as h,
held closed by a soldered Jomt fusible at a

©low temperature and coupled to a water-dis-
charge valve, as K, connected with said.dis- |

trlbutlng pipe, Whereby the water in said sup-
ply-pipe’is permitted to open said check-valve

- and to escape into said distributing-pipe and

20

out of said water-discharge valve by the re-
lease of the air 1mpr1s0ned in said air-pipe
consequent upon the fusion of said joint, sub-

- stantially as and for the purposes set forth,

25

3. The releasing and discharging device

hereinbefore deqcnbed consisting of an elbow-

pipe provided with an a,u'-re]easmv valveand |

awater-discharge valve coupled toc*etherwhen

. closed, said releasmtr-valve belng held to its

30

seat. by a soldered Jomt sitnated above said .
‘discharge-valve, substantially as and for the

purposes set forth.
4. Inan automatic fire- extm«rulshmfr appa-
ratus, a releasing and’ dlseharumo devwe con-

" sistingof an elbow-plpe pr0v1ded with a water-

~ discharge valve coupled by a yoke or link to

35

a conical stem seated in a seat upon said pipe,
and adJllstably held to said seat in an-arm se-
cured to said pipe by a joint fusible at a low

I

temperature, substantlally as and for the pur- -

poses set forth.

5. In an automatic ﬁle-extmcrulshmg appa-
ratus, an air-compression chamber provided
with an air-check valve, a water-check valve
or piston closed by and excluding the air com-
pressed in said chamber from passing to said
water-check valve’s eduction side, and a valve
forreleasing said airfromsaid cha,mber,where-
by when sa,id alr-leleasmtr valve is opened
said water-check valve is free to open by wa-

ter-pressure and dischargé such water while

excluding it from said compression-chamber,
substa,ntlally as and for the purposes-set forth.
6. In an automatic fire-extinguishing appa-
ratus, in combination with a pump for com-
pressing air or other gaseous fluid,;an air-check
valve, a Water—check valve, and-an air-releas-
ing valve coupled to a water-discharge valve
and secured to itsseat by asolderor alloy form-
ing a fusiblé joint, the whole connected by

'sultable pipes, and operating substantially as

and for the purposes set forth.
- 7. Inan automatic fire-extinguishing appa-
ratus, in combination with a pump for com-

40
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6¢c

pressing air-or other gaseous fluid, an air- -

“check valve, and a Water-check valve or pis-.

ton of differential area having its largest area

-opposed tothe com pressive action of the puinp,

whereby said valve is held closed by aless air-

‘pressure per square inch against a greater
 water-pressure per square 1nch subsmntlally

as and for the purposes set forth i
I‘RANK GRAY

Wltnesses‘
FRANCIS P RETLT V
W.R:JoNES. .
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