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To all whom Tt mal CONCEri: |

Be it known that I, James G. NOLEN, &
citizen of the United States of America, and
a, resident of Chicago, Cook county, Illinois,
¢ have invented a certain new and useful Im-
provement in Fire-Alarm Systems, of which
the following is a specification.

My invention ccntemplates a fire-alarm
system involving the combination of means

10 for both electrically and pneumatically oper-

ating signal-transmitting mechanism 1n case

of fire in the building where the si§nal mmitiat- |

ing and transmitting devices are located, the
‘arrangement being such that a break in the
circuits of the electrical signal-initiating de-
vices, or even in the piping of the pneumatic

+ . apparatus for operating the signal-trans-
" mitting mechanism, wil! cause the transnus-

- sion of a signal of a very differe - character

#iohe 2o from that which is transmittea 7 the same

mechanism when any of the sigi .i-initlating
- devices are operated by fire.
My improved fire-alarm system therefore

" involves an arrangement whereby the same
25 mechanism may be employed for supervising

the piping of what is commonly known as
g “Ludlow” system and also the wiring of
what is ccimmonly known as a < Cook-Nolan™
system. ° -

In the aceympan. "¢ drawings, Figure 1
. is a diagram illustratiz,  a combined pneu-
matic and elect-ical fire-alarm system em-
bodying the principles of my Invention.
Fig. 2 is a diagran: illustrating another

25 method of combinmme the electrical circuits

with. the piping. Figs. 3 and 4 are respec-
tively a front and a side elevation of the
master-box or signal-transmitting mechan-
ism employed for supervising the wiring and

40 transmitting the signals in the electrical

portion of the system and als» for super-
vising the piping of the pneumatic or other
fluid-operated portion of the system, the

said master-box resembling an ordmary

45 call-box 1 th in form and construction, and

the casing s e: ch view being shown in sec-
tion for the purpose of exposing the mech-
anism. '

Referring to Fig. 1, my improved fire-

so alarm system comprises a system of piping

.

A, which extends through the building to

be protected and provided at different
points with the signal-initiating devices B.

These signa}-initiating devices each .comprise |

", [ L] o1 e™ . ] e . . .
L I *‘;_ :.drm‘-"::l;l‘: . ""_ ' - = |
- - . e :
AR, Ty
- o o - .

buleing of the diaphragm B and to thereby

Hartially evaporated said float then alls and

a flexible diaphragm b, which constitutes the 55
lower wall of the box-like signal-initiating
device and which carries a valve-plug o',
adapted normally to engage the valve-seat
b*, thus closing tﬁe outlet from the chamber

b*. This chamber is partially filled with a 60 " ..
volatile or explosive liquid %, adapted when
subjected to heat to generate sufficient pres-
sure in the chamber to cause an outward

cause the valve-plug ' to disengage the valve- 65
seat b* and open the passage leading from
the said chamber to the piping A. A swing-
ing float b° is mounted in the chamber b3,
an: if this chamber contains the proper
smount of liquid the said float normally en- 70
rages the contact b¢; but if the hqu has

.
. - '
ke - b .
.

. " ' 4 )
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.
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opens the electric switch, and this switch,
which consists of the float and its adjacent
contact, is of course opened in a similar 75
manner when the liquid is exploded or rap-
idly volatilized by heat in case of fire. The
means by which these signal-initiating de-
vices B effect a transmission of a signal to &
distant station consists, preferably, of a drop 8o
C and a spring-held trigger D, adapted to
normally engage the escapement e of the
call-box or signal - transmitting device E.
Whenever one of the devices B 1s subjected

to heat, the sudden generation of a pressure 85 - .
expands the air in the piping with sufficlent '-
force to cause the drop (PJ, which, it will be | '
observed, can be arranged directly in front

of the mouth at the open end of the pipe or

in engagement with a flexible diaphragm ¢ go
across such open mouth to swing down and
strike the upper end d of the trigger D.  The -
box E, which may be an ordinary call-box,

is normally in a wound-up condition, and
consequently its escapement e when thus re- 95
leased causes the well-known make-and-break _;
device in this box E to transmit a signal i
over a circuit including the wires ¢, 1, and .
2, the circuit including the battery 3 at the
distant central station and including also too :
the relay 4. The recorder or signal-receiving :
device 5 can te of the usual and well-known §
¢ nstruction and can be located in a local ?
circuit including the local battery 6 and the

contacts of the relay 4. When the box K 103
produces a make-and-break action in this

line-circuit, such make-and-break action 1s-

e et g el _-—

reneated or extendec by the action of the
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relay 4 to the local circuit, including the re- |

corder or signal-receiving device 5.

It will be seen that the wires 1 and 2 are
also connected with a second box F, which
may be similar in construction to the box E,
with the exception of a few additional parts,
as will hereinafter appear. This box F is
also connected with the shunt-wires 7 and §,
which, it will be observed, are preferably ar-
1o ranged to lead through the piping as much

as possible and which include the aforede-
seribed switches, consisting of the floats b°

L ]

and the contacts 0%, and which also include

the thermostats or signal-initiating devices

15 G. These signal-initiating devices G are

provided with contacts ¢, which are normally

soldered together, so as to provide a closed

shunt-circuit around a magnet in the master-

box K, to be hereinafter described, and are

zo also provided with additional contacts ¢,

whereby when a thermostat is overated by

‘the heat of the fire it opens the shunt-circuit

and instantly thereafter closes such circuit.

~ In this way the devices G when subjected

25 to heat are capable of setting the normally

wound-up clockwork in the box F in motion,

s0 as to transmit a signal over the line-cir-

. cuit to a distant central station, and are also

capable of then instantly reclosing the shunt-

3c crcult, and thereby maintaining the elec-

trical continuity of the shuni, so as to make

1t available for use as a portion of a signaling-

circuit, which latter will also be hercinafter
more fully described. |

35 . Whenever the liqui:l i one of the devices

B falls below the proper level from any

cause whatever, the float §* opens the shunt- |

circutt -and thereby causes” the box If to
transmit a signal to headquarters, and as the
40 shunt when thus opened is not reclosed the

signal is, as will hereinafter appear, of a dis- |

" tinct and radically different character from
the signal which is transmitted when one of
the thermostats G is operated. In this way

45 the attendant at the distant or central sta-
tion 1s enabled to supervise the system
throughout and to detect not only breaks

‘1 the shunt-wires, but also breaks in the
piping, and in addition the leakage or escape

so of the liquid from any of the devices B.

If desired, the piping can be combined
with the wiring of the shunt, as shown in
Fig. 2. In this case the different sections of
the piping are connected with the couplings

55 or joints through the medium of insulation
X, 80 as to prevent short-circuiting, and the
shunt - wires are connected in series with
these different pipe-sections. In this way
the ]i'liping actually constitutes a portion of

6o the shunt-circuitin which the thermostats G |

are located, and such being the case a break
in the piping is sure to cause the transmission
of a distinctive signal to the distant or cen-
- tral station. '
65 In Figs. 3 and 4 the construction of the

[ o

}

master-box If involves the usual crank-shatft

f, upon which is mounted a clock-spring 7"

and a gear-wheel /. This gear-wheel meshes
with a pinion f? on another shaft, and this
shaft 1s in turn connected by suitable gearing

7t with the usual and well-known escape-

ment /°.  Normally the lower end of this es-
capement 1s engaged by a spring-held arma-
ture /¢, adapted to be attracted and drawn
downward by a magnet 7. The spring can
be wound up by rotating the shaft f through
the medium of the usual crank 7% and when
wound up this spring is capable of driving the
clockwork, and thereby rotating the two
contact-wheels /° and f1°.  The wheel *isin-
sulated irom the shaft /** while the smaller

wheel f1°1s electrically connected with said

shaft. A spring contact-finger f1* normally
engages a tooth on the periphery of the wheel

J?, while a similar finger f** normally engages

a tooth on the periphery of the wheel f*°.
Both of these contact-fingers are insulated
form the metallic framework of the struc-
ture, and a third and similarly-insulated con-
tact-finger f** is adapted to bear against the
smooth back of the wheel f°. A spring-held
locking-lever f*° is adapted to engage and
hold the armature f° in a depressed position
as soon as said armature 1s attra.cte({ by the
encrgizing of the magnet /7. The line-wire 1
leads to a binding-post 19, which is electric-

‘ally connected with the metal casing and

framework of the box, while the line-wire 2
leads to a binding-post 117, which is insulated
from the casing of the box. The shunt-wire
7 also leads to the binding-post /7, and the
shunt-wire 8 leads to an insulated binding-
post 7', One terminal of the magnet 7 1s
connected with the spring contact - finger

7™, while 1ts other terminal is connected with

the binding-post f*7. The finger /2 is con-
nected with the binding-post f*%, and the
finger f'* is connected with the binding-post

/. Thus it will be seen that normally the

magnet /7 constitutes part of the line-circuit
in which the battery 3 is located and that
for this reason it would remain normally en-
ergized were it not for the closed shunt of

low resistance which extends around it and

which consists of the shunt-wires 7 and
8, thermostats G, and the float-operated
switches in the devices 3. Therefore it will
be seen that normally the current traverses
the shunt around the said magnet, thus keep-

- 1ng the said magnet normally deénergized.

Normally the clockwork at the box T is
wound up and 1s maintained in such condi-

tion by reason of the armature f° engaging

the lower ‘end of the escapement f°. When
a thermostat 1s operated, the said shunt is
momentarily broken, and the current of the
line-circuit 1s then allowed momentarily to
pass through the magnet /7, causing the arma-
ture f ® to move downward, allowing the clock-
work to rotate the wheels /? and 1. Imme-
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65 adapted to strike the upper end of the lever |

846,502 3

diately upon the energizing of the magnet | 7°, and thereby cause the said lever to release

and the consequent downward movement of
the said armature the lever f** engages said
armature and holds it down away from the
escapement, thereby allowing the clockwork
to run down. It may be stated here that

said clockwork always runs down, whether it

befor the purposes of transmitting a fire-alarm
or merely for the purpose of transmitting a
signal indicating the presence of a break in
the piping or in the shunt-circuit. As the
thermostats close again 1mmediately after
opening the shunt-circuit, the shunt there-
fore remains intact, its electrical continuity
1s preserved, and it remains available for use
as a portion of the circuit through which the
make-and-break action produced by the
wheel f° is transmitted through the line-cir-
cuit and employed to operate the relay 4.
Thus in case of fire there is first a definite
series of makes and breaks caused by the
wheel £ in the circuit including the shunt,
and after this there is a further make-and-
break action produced in the line-circuit
which does not include such shunt and which
1s- caused by the wheel 71°; but should a
break occur in one of the shunt-wires or in the
piping to such an extent to break the shunt
then the magnet is encrgized and caused to
release the clockwork, and the latter then
transmits a signal through the line-circuit;
but in this case the shunt is still open, and
consequently the wheel ° does not produce a
signaling action, and the usual make-and-
break action in the line-circuit is produced
by the wheel f1*. There is a marked differ-
ence between a signal for fire and a signal
which merely indicates a break in the shunt-
circuit or a break in the piping and a conse-
quent break in the shunt-wiring. In this
way the attendant at the central station re-
celves a signal whenever fire occurs in any
of the buildings in which the system is in-
stalled and also receives a signal whenever
the system has been rendered inoperative at
any point through the breaking of a shunt-
wire. In other words, the attendant has
complete supervision over the entire system.

In order that it will not be necessary for
the wheel 1° to transmit signals through the
coils of the magnet 77, T provide a small or

local shunt f*°, which is normally open, but |
ted to be closed by the engage- |

which is adap
ment of the insulated piece of metal 72° when
the latter engages the two contacts . This
Insulated piece of metal 2° can be mounted

on the arm f**, which swings with the main

crank-shaft when the clockwork is released.
In this way the resistance of the said magnet-
coils is eliminated from the circuit through
which the wheel f'° transmits a signal
whether such signaling result from fire or
from a break in the shunt-circuit. It will
also be seen that the pin f* on the arm /* is

? ‘

the armature f¢ at about the moment the
clockwork reaches the limit of its-operation.
In this way the box, as previously stated, is
always allowed to fully run down, and in
order to wind it up or to set it it is only neces-
sary to rotate tne crank-shaft in the usual

" and well-known manner, the armature ¢ be-

ing ready to catch and hold the escapement
to prevent the clockwork from operating as
soon as the mechanism is wound up and the
crank-handle reaches the limit of its move-
ment.

I claim as my invention—

1. A fire-alarm system comprising suitable
piping, fluid-actuated signal-initiating de-
vices connected with said piping, a signal-
transmitting device adapted to be set in op-
eration by the generation of pressure in the
piping, & second signal-transmitting device,
thermostats connected with said second S1g-
nal-transmitting device, a battery and suit-
able circuit connections for normally main-
taiing a {low of current through said ther-

_——ae e b r—

70

75

30

85

mostats, and a signal-receiving apparatus go

suttably connected with both of said signal-
transmutting devices, the circuit-connections
being such that a break in the piping will
cause a break in the circuit of said thermo-
stats. |

2. Afire-alarm system comprising suitable
piping, a number of box-like signal-initiating
devices connected with said piping, each of
sald signal-initiating devices having a flexi-
ble diaphragm and a normally closed valve,
the chamber of each box-like signal-initiating
device containing a suitable quantity of vola~
tile or explosive liquid, a normally closed
float-operated switch in the chamber of each
of said box-like signal-initiating devices, a
signal-transmitting device adapted to be op-
erated by the generation of pressure in said
piping, another signal-transmitting device,
thermostats connected in series with said
float-operated switches, said rheostats and
switches being connected with said last-men-
tioned signal-transmitting device, suitable
circuit connections, means for normally
maintaining a flow of current through said
switches and thermostats, and suitable sig-

‘nal-recelving apparatus connected with both

of said signal-transmitting devices.

3. A lire-alarm system, comprising suit-
able piping, a number of box-like signal-ini-
tiating devices connected with said piping,
each signal-initiating device being provided
with anormally closed valve and a diaphragm

' for operating said valve, each of said signal-

initiating devices containing also a suitable
quantity of volatile or explosive liquid adapt-
ed when subjected to heat to cause said
diaphragn. to open sald valve, a normally
closed float-operated switeh in the chamber
of each of sald signal-initiating devices, a

signal-transmitting device adapted to be 130
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-tromagnet for releasing its normally
up clockwork, and involving also means for

e _

set 1n operation by the operation of any one
of ‘sald signal-initiating devices and the con-
sequent generation oi pressure in the piping,
a second signal-transmitting device provided
with an electromagnet for releasing its nor-
mally wound-up mechanism, a low -resist-
ance shunt extending around said magnet,
a plurality of thermostats, said shunt includ-
ing sald normally closed switches and ther-
mostats, a battery and suitable circult con-
nections for normally maintaining a flow of
current through said switches and thermo-
stats; and a suitable signal-receiving appa-

ratus connected with both of said signal-trans- |

mitting devices.
4. A fire-alarm system comprising suitable

generate pressureinsaid pipingupon the appli-
cation of heat thereto, a signal-transmitting

deviceadapted to be set in operation by the

another
an elee-
wound-

generation of pressure in said piping,
signal-transmitting device involving

producing an electrical make-and-break ac-
tion, a suitable number of thermostats, each
thermostat -being adapted when subjected
to heat to open a circuit and then immedi-
ately close the same, a shunt of low resistance
extending around said magnet and inciuding

sald thermostats, a battery and suitable |

circuit connections for normally maintaining
a flow of current through said thermostats,
and suitable signal-receiving apparatus con-

nected with both of said signal-transmitting :

devices.
5. A fire-alarm system comprising a sys-
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tem of piping provided with means for gen-
crating pressure therein on the application of
heat tosuch means, an electrical fire-alarm sys-
tem having thermostats capable of breaking
thenormal path of the current and of main-
taming the electrical continuity of the circuit
aiter such break, signal-receiving apparatus,
sultablesignal-transmitting devices, and suit-
able means and circuit connections for nor-
mally maintaining a flow of current through
sald thermostats, the circuits of said thermo-
stats being to an extent i1dentified with said
piping, whereby a break in the pipingis practi-
cally certain ot producing a break in the cir-

cuit, and whereby the signal-receiving appa-
)  ratus and signal-transmitting devices may be
piping, signal-initiating devices adapted to

employed fornot only producing fire-alarms
but also for supervising both the electrical ap-
paratus and the said piping.

6. In a fire-alarm system, in combination,
a piping system provided with means for
generating pressure therein when unduly
heated, thermostatic switches operable to
any undue amount of heat, electric signal-
transmitting means associated with the ther-
mostats and piping system for actuation by
the generation or pressure in the piping or
operation of the thermostatic switches, sig-
nai-responsive apparatus, and suitable cir-
cult connectionsincluding a source of current-
supply. _

Signed by me at Chicago, Cook county,
Illinois, this 21st day of September, 1903.

JAMES G. NOLEN.
Witnesses:
AL IF. Duraxp,
Wi, A, HarbDENs.
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