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.To all whom 1t ma J concem

“Be it known that I, OHARLIS D BUELL of
the city and county of New Haven, State of
Connecticut, have invented Improvemeuts in
Combined Automatw Fire-Extinguisher: and
TFire-Alarm Syatem of WhIGh the followmg 18
a speclﬁcatlon | -

My invention consists prlmmly in the com-

" bination of the following - named elements,

20

33

o -',_m viz: a system of pipes arranged to bO[l(llIGt
- a serios of capped !
- or valvalar branches connected to said con-

~ducting-pipes, each branch adapted to open |

-water through a building;

1ndependent of the others by a dangerous rise
~of temperature; a charged electrlc circuit ex-

tending thmuuh the building, the said c1rcu1t |

“being held normall y closed by the fusible de-
vices which hold the said branches closed; an
electro-magnet included in said electmc cir-

cuit; a valve or cock for turning on the water-
| supply, which is adapted to be actuated and
~ controlled by the action of said electro- -mag-

‘het, and an.alarm apparatus made operative
by the breakmg of said. electrie circuit, the

whole arranged and opera,tmﬂ‘ subatantldllvas |

_ hereinafter set forth.

My invention further consists in certam
novel combinations and sub-combinations,
which will be fully described in the following

3'0 speclﬁ(,atmn and set forth in the claims.

Inthe accompanying drawings, Figure 1 rep-
resents the water- supply and electrical appa-

-~ ratas arranged according to my invention.

.40 mymventmn

~ Figs. 2 and 3 represent the distribution of the
couductmg -pipes through a,bmldmg Fig.2 be-
-ing a view 1u elevation, and Fig. 3 a plcm view,
of the same, Fig. 4 is a view in cross-section

- of one of the branches with the retaining-wire

and electrical conductorsarranged according to
KFig.5isaviewincross-section of
a modified arran ﬂ'ement of ore of the branches

the retaining devlce, and electrice cireuit ShOWIl 1

- in Plg 4, I*I"‘ 6 1S a view in cross-section of

a8
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an air-escape. Fig. 7 is a view in elevation of
an alarm appar atus which may be used with
my system. Ifig.8 is a view in ‘elevation of an
automatic dence for controlling the water-
sapplythrough the mtermedlate ube of%power-_
pump.

Referring 0 I‘m 1, there is. shown a main

ing-pipe 2, ]
' netin the t,hm ged alarm-circuit No.-2, adapted
to close a clrcmt over the wire ¢, armature a?,
‘contact ¢, wire ¢/, through the helices of electro-
-magnet2 over erebland ', through the arma-

tare-lever of said mmgiiel, and the contact-

ent parts of a building. The main pipe 1s pro-

vided with a compression-cock, V3, and a small

cock, V¥ for controlling an eduction-pipe, E.

The conductmg .pipes are each provided with

a compression valveror cock, (marked respect-

1.ively Valve 1 and Valve 2.) These valves are
provided with a beveled gear and weight and
a crank for wmdmg up the weight when 1t has
‘ran down.

| g’ ¢° ¢° ¢* represent. the beveled
gears, and 7 an escapement-rod for Pontrollmg

| t,he valve mechanism, the escapement-rod 7 in
turn being coutrolled by the armature a of an
.el_ectro,mafmeb mcluded in the alarm-circuits.
The electro-magnets, batteries, and circuits

are well known and require no deseription.

In connection with valve 1 of the conduact-

1 duetin o- pipes fm:' distrhiluutin«Jp water to differ- '

55
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ing-pipe 1, the electro-magnet for controlling |

‘the valve mecham&,m is inecluded directly in

the charged circuit, and its armature ¢ inter-

cepts the rod » when the circuit is intaet, but
‘releases the rod # and allows the valve 1 to fly

open when sald circuit is ruptured and the

armatare a is refracted to its baek contact, 7.
In connection with the alarm-circuit "\To 1
'"there is shown a signaling apparatus, (marked
7,) which isincludedin the alarm-circait by the
100p wires d d, and will be more fully descubed |
‘hereinafter.

(See Fig. 7.).
In connectlou with valve _
, 1 have shown a relay electro-mag-

spring S, the wire ¥ connecting to the return

battery- wire f. When the aldrm circuit No.

H T C C
218 broken the arm ature ¢®is retracted a uust

-its contact-stop ¢, short-circuiting the Dattcry_

through the large imagnet 2.

The armature of the electro maguet has a

projection, p, which intercepts the rod #2, and

also has a hammer, L, for sounding the bell b.

When the electro- magnet is energized the rod
2 i1s released and the hammer & brought into

contact with the bell b. Atthe same time the

contact at s is broken and the alarin repeated
after the well-known form of vibrating con-
There are advantages

‘tinonous-ringing bells.

water plpe, to whlch are. connected two LOH | In usmg thIS form of apparatus, as large elec

'ot_ t_he ‘conduet- -

70
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powerfally charged to trip the valve mechan-

ism and vlgnroush sound an alarm by the full

force of the battery short- mruuted through

them.
Referring to Ifig. 2, the conductmg -pipes 1

and 2 are shown as protecting separate floors

of a building with the bmm-hes K KK and

electrie circuits, which will be more fu[lv de-
seribed in thew relation to each other in de-

seribing Tig., 4. There is also shown a enil of
“hose, with its nozzle, and means for tarning on

water to subdue a fire by the use of said hose,
after warning has been given. There 1s also
shown the district-telegraph box D, of well-
known construction, but improved bv the ad-
dition of a fusible pmgectum from which the
wound box may be worked in the ordinary
manner, but which will melt and release the
mechdmsm and sound an automatic signal
upon a dangerous increase of temperature.

In Figs. 2 and 3 thealarm-circuits are shown

as connected to the conducting-pipes as a re-
turn-circuit. When it is desired to employ
the alarm-cirenit for signaling and other uses

- 1t can be done by varying its tension without

30
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breaking it, as shown in former applications
for patents filed by me. By the use of'a double
insulated wire, which can be contained in oune

covering, a double metallie circuit is afforded

by the use of the conducting-pipe. In many
iistaunces it may Le desirable to inclose the
condacting-wire within the conducting-pipe.
To make the cirenit effective theavire should

be well insalated and brought out of the pipes

at the points of fusion and returned to the in-
terior.of the pipe again through non-conduct-

' ing and water-tight plugs.

10

45

Reterring to Fig. 4, the bmnch pipe K is

shown in cross-section. It consists of a pipe

| termmat*ngm achambered nozzleor sprinkler,

The sprinkler extends below the level of
the pipe and projects above it in a contracted
nozzle, a ball, B, of glass or other ivsulating
material, (or 1t of metal, insulated from the
Sprlnkler hy a rubber or cloth ring, m,) 1s held

~ to c¢lose the orifice of the nozzle N by the cov-

50
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ered wire j, which is drawn taut and connected
to the ring H, to which the alarm-circuit wires
are also. conneuted The ring H'is securely
fastened to the cone-shaped insulator I, and

18 formed of an alloy that will melt by the in-
crease of the temperature to a (Idngerous de-
gree, and by melting detach theé wire §j and
when
released by the melting of its bupportmg ring
H, will drop into the recess below the inlet-
pipe, leaving the nozzle open for the delivery

rupture the circuit-wires. The ball B,

of water, the bredkmg of the circuit by the

melting of the same ring, H,serving to turn on

the water and sound the dldl"[l} as previously
described. The cone- shaped Il]bll]dtOP being
above and near the opening in the nozzle N,
serves to spread the water over a wnmdemble
area. The insulating-cone can be of wood,

“straction,
1S prowded with a stop, 2, which may consist

271,783

tro-magnets can be economically employed and [ to thecellmg Otherformsof sprinklerscan be

used without departing from my invention..

In Fig. 5 the ball B is shown supported by

a wire, 3, held taut by a filament of fusible
metal, H, which rests across the orifice of the
nozzle N, the alarm-circnit being maintained
separate, and provided with fusible joints,and
arranged as described in Letters Patent to me,
No. 262,887. As shown, the sprinkier is pro-
vided with a removable cap, L.

Fig. 6 represents a pipe terminating in an

75

open qe(,.tlrm haviug a chamber which contains -

aball, B/, of wom] which normally rests loosely

overan oriﬁce, Which is preferably oblong. By

placing this device at the highest point in the

to be driven from the pipes by the incoming

fwater, the ball B’ being carried up to close

the pipe by the entrance of the water after the
air is expelled.

Referring again to Fig. 1, when the water
has been admitted to the S&’bteul of pipes, and

valve or cock V3 should be closed and the
valve V% opened, when the water in the con-
ducting-pipes will pass out, and can be con-
ducted away by hose attached to pipe K. At

the same time ‘the air will be admitted to the
95

system throngh the device shown in Ifig. 6.

The valves 1 a,nd 2 being adapted.to be opened
and closed at will, as well as antomatically,

8o~

system of conducting-pipes, theair is permitted

1t 18 desired to again empty the pipes, the

go

the water can be tmned on to a floor in which .

the heat has not acted to turn it on, and the
hose be brought mto requisition to protect the

property.

Fig. 7 shows a signaling-box such as are

used on district telegraphs in its general con-
Such box, being partly wound up,

of a pin of fusible metal drlven into the wheel
of the circuit-breaking mechanism, and uor-
mally held retained by another pmJeutmu or
by the armature a° of the electro-magnet E M3,
Intercepting the pin 2. This electro -magnet 1s

100

105
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included in the alarm-circuit by the loop-wires -

d d, (shown in Ifig.1,) and 1ts eircnit-breaking

mechanism opens and closes the signal-tele-
graph circuit ¢ ¢ when made operative.
signaling-box is adapted to be used in the or-
“dinary manner of using district-boxes, and to

This

act automatically to turn in a signal to a dis-
tant station by a dangerous increase of tem-
perature, serving to wmelt the projection z or
to make operatne the electro-magnet E M?.
In Fig. 2 this form of box is shown without
connection with the alarm-circuit, bat depend-

ent upon the fusible projection z for its auto-

matic action, the advantage of employing a
box of this deseription beinfr that a definite
namber signal which denotes the locality of
the fire can be turned in by a single rupture

IL§

120
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of the alarm-circuit in the building or by the

meltmg of the retaining-pin z. |
Ifig. 8 represents the form of compreqsmu

| eock or valve shown in Ifig. 1, and described

glass, or other suitable materlal and Screwed I as adapted to turu on a water- cupply when

130
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.I "made Opelatlve by the actlon of the electro-
mdgnet

to move the steam-pumping apparatus G. The

5 valve 3 being opened by the breaking of the

- eirecuit: through the helices of the controllmg
electro-magnet, steam is turned on automati-
ca,llv and water at once forced intothe System
of pipes and delivered to put out a fire.

seription, An'alarm, as pr evmu:aly described,

- can be used with thl& modification as well, and

water can be turned into a water-wheel. bv like

~ withdrawing the water from the pipes of a sys-
tem. A steam-whistle can be made to sound
- in"connection with the turning on of steam by

20 the breaking of a circuit, (bhOWll in dotted_

lines.)

Tdonotclaim herem a dlstrlbuter or c-=pr1nkler '
consisting ot a nozzle and devices adapted to

' ~wholly open said nozzle by the action of heat,

25 in contradistinction to that class of Sprmklerb

in which a rosé-liead or perforated nozzle is

uncapped or uncovered by the action of heat,
as I intend making sach c]alm in another ap-
phcatlon. :

- 30 Iclaim—

1. The combination, with apipe or pipes ar-

ranged to conduet water- through a building,
“and from whichthe water is norma;ll;r excluded,

of anormally-charged electric circnitcom posed

S 35 of lengthsof wire not easily fused, held in elec-

trical continuity by an easily- tused alloy, ex-
tending through said building, an electro- -mag-

~net 1n said eireuait, and a valve mechanism and
" alarm apparatus controlled by said- electro-
4o magnet and adapted to turn on a water sap-

.' nly and sound an alarm when the said circui
- is broken by the actlon of heat, subqtantla]]y
~as described. -
. 2. The combmatmn mth a plpe or plpes ar-

| '45:--’mnﬂed to-conduct water through a building,

- and provided with valves that open by heat, of

a normally-charged electric circnit composed

- of lengtks of wire not easily fused, held in elec-
trical continnity by an easily- fused alloy, ex-

: 59 jtendmﬂ' through said building, an electro- -mag-

- net in sald uu,mt and a valve mechanism
controlled by said electro -magnet and adapted

to turn on a water-supply to said. pipes when

the said cirenit isopened by the action of heat,

o 55 substantially as described.
| 3. The combination, with a pipe or PIPGS ar-
‘ranged to conduct water through -a building,

 and provided with valves which open by heat,

- of anormally- ch‘wged electrlcclrcultcomposed
60 of lengths of wire noteasily fused, held inelee-

trical continuity by an easnlv-fnaed alloy, an
electro-maguet in said circuit, and a valve
mechanism and an alarm appamtus controlled
by said electro-magnet and adapted toturnon

~ Io steam-puinp, being well-known, ,reqquires no de-

| In this figure the valve is shownas |
D 'control]mgthehteam pipe whichsuppliessteam

-alm m when the said eircuit is Opened by the

action of heat, substantially as described.
-4, The combmatlon with a pipe or pipes ar-
ranged to conduct water through a building,

“and provided with-valves that open by hear 70"
of an electric circuit that is normally charged,
tand is compospd of lengths of wire not easily

fused, bheld in electrical continunity by the same

?_ fumble devices that are emploved to hold the |
‘said valves closed, an electro-magnet in said 75
| circuit, valve me(.,hdmmn and alarm’ appara-

- tus controlled by said electro- magnet and

'}

65 a water- supplv to saul plpes and sound au | mater-—supp]y ot‘ an electro- magnet for control

| ‘made Opemtwe to turnon a water-qupp]y and:
- devices for Workmg a power- pump to extin- |
- 15.gnish fires. -

~ The cocks V5 a,nd V6 and plpe E’ are for'

sound an alarm when the said electric cireuit

“and valves, or either of said valves, are opened 8o

by the actmn of heat, sub%tantm,lly as setforth.
5. The combma,tlou witha pipeorpipesfrom.
which the water is normal]y excluded, and
having a series of branches prmlded with
valves that open by heat, of a charged electric 85

eireuit adapted to open by the action of heat,

an electro-magnet in said eircnit adapted to
release a valve mechanism for turning on a
water-supply to said pipes when the said’ cir- |
cuit is opened by the action of heat, and an go
alarm apparatus adapted to sound an alarmn
when the battery charging said controlling
circult becomes exhamted and broken by ac-
cident, by the action of heat, or mtuer,subsfan- |
stantially as described.: 95
0. The combination, with one main pipe, of ~

twoormoreconducting-pipes, each conducting-

pipe having a series of branches provided with

valves that open by heat, a valve in said main

pipe for controlling the ﬂow of water to the ro;

several conducting-pipes, a separate electric
cireuit which is normally charged, and is com-

posed of lengths of wire not easily fused, held
in-electrical continuity by easily-fased a]loy, : |
extending along the line of each conducting- 103
pipe, an electro- -magnet in. said cireuit, and a
valve mechanism foreach conducting-pipe, con-

| trolled by said electro-magnet and adapted to

turn oun a water-supply to said conducting-pipe

.| when the electric eireuit corresponding to said 110
‘pipe, 18 opened by the action of heat, sub-
‘stantially as described.

7. The combination, with acouductmg -pipe,
of a series of sprmk]em each provided with a
valve that is electrlca]h insnlated from said r1g

~conducting-pipe.

S. In a fire- extmgmqhel and fire- alarm qu | '
tem, substantially as described, the combina-
tion, -with an electrie circuit that is normally

charged, and com posed of lengths of wire not 1 :z'o'_'

easily fused, held in electrical continuity by an
easily- fused alloy, of an electro-magnet in saiil
circuit for controlling a valve mechanism, and

an electro-magnet, also in said cireuit, for con- -

trolling devices adapted to transmit a deﬁmte 1 25  |

‘alarm-signal upon an independent electric-cir-
cuit,. substantmlly as described and shown.

9. The combination, with a conducting-pipe :
of a valve and mechanism for turning on a -
130
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ling said valve mechanism that is included 1n
a sub-circnit which is normally open, a relay
electro-magnet included in a closed c¢ircuit,and
connections, substantially as shown, whereby

the electro-magnet in the sub-eircuit will be

. powerfu'lly charged to trip the valve mechan-

10

‘ism when said relay responds to a rupture of

the said closed circuit. _
10. The combination, with a pipe or pipes
arranged to conduct water throngh a building,

and provided with valves that open by heat

and from which the wateris normally excluded,

of valve mechanism controlied by an electro- |
magnet in a normally-charged circuit, so as to
13 torn on a water-sapply to said pipes when said

circuit is opened by heat aud an air- eductlon
valve for hastening the dlbchqrge of the air

from said pipes when the water-sapplyis turned
~on, snbstantially as described. -

11 The combination, with a system of con-

20

ducting-pipes and a series of valvular open-

ings in said pipes, of an electric cirenit sup-
poned and insulated by cone-shaped insulators,
which are so arranged in their relation-to said
openings as.to: S[)read the water deliveréd at
said openings, sub&,rfmtmlly as described,
| CHALRLES F. BUDLL.
Witnesses:
J. W. BUELL,
A.._O. BUrgLL. |
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