7. E. SHEPHERD.
AUTOMATIC FIRE PROTECTION SIGNAL SYSTEM.

1,018,451. Patented Feb. 27, 1912.
' ' i 3 SEEETS—SHEET 1,

APPLIOATION FILED TANX. 20, 1908,




J. E. SHEPHERD.
AUTOMATIC FIRE PROTECTION SIGNAL SYSTEM.
APPLICATION FILED JAN. 20, 1908

1,018,451. - | Patented Feb. 27, 1912

frommmmmm e mmnmm oo

3 SEEETS—SHEET 2,

/47'

j 57 |
g o |
"if;};

S6— ":%‘!
s (%
S

-5/:?\50

4

|

b 57

L9

. """ (o ’5.;-7

- F=—39

e

S 3 ——————

s 35




J. E. SHEPHERD.
AUTOMATIC FIRE PROTECTION BIGNAL SYSTEM. -
APPLICATIOF FILED JAN, 20, 1808,

Patented Feb. 27, 1912.

3 SEEETS—SHEET 3.

1,018,451.

- LHg . =




¢

<

20

25

30

40

45

50

1,018,451,

'UNITED STATES

PATENT OFFICE.

JOHN E. SHEPHERD, OF CHICAGO, ILLINOIS, ASSIGNOR TO AUTOMATIC FIRE PROTEC- .
TION COMPANY, OF NEW YORK, N. Y., A CORPORATION OF MAINE.

AUTOMA.TIC FIRE-PROTECTION SIGNAL SYSTEM.

Specification of

LettersPatent.  Patented Feb. 27, 1912,

Application filed January 20, 1908, -Serial No. 411,827,

To' all whom it may concern:

Be it known that I, Joux E. Suerurrp, a
citizen of the United States, residing at
Chicago, in the county of Cook and State
of Illinois, have invented certain new and
useful Improvements in Automatic Fire-

* Protection Signal Systems, of which the

following is a specification.

This invention relates to improvements in
automatic fire protection signal svstems,
and has for its general object to provide im-
provements applicable to systems for auto-
matic fire alarm signaling, manual alarm
signaling, or a combination of the two.

It has heretofore been to some extent the
practice to provide manual five alarm sig-
naling svstems comprising a master trans-
mitter Jocated at some suitable point and
connected in a signaling civenit with a
supervising station, usually at some dis-
tance therefrom. and to- arrange ¥ auxil-
iary ™ Doxes at different points within the
area to be afforded protection. such aux-
iliary boxes when actuated serving merely
to.close an electric eirenit, including master-
box controlling mechanism, which, when
energized, serves to actuate the master trans-
mitter and occasion it to transmit a signal
in the signaling eircuit: hut such systems ag
heretofore practiced have been open to ob-
jections "in that the auxiliary civeuit and
bexes were not under test and riight be so
deranged as to leave the area supposedly
protected without means of fire alarm trans-
mis<ion without anyv supervising autbority
becoming aware of the failure of the appa-
ratug.  Furthermorve it has heretofore been
suggested to employ a five deteeting and sie-
nal initiating system comprising a piping in-
stullation, preferably of small diameter,
containing air maintained . under atmos-
pheric pressure by the relief of a constantly-
open vent,.such piping closed "at one end
and extending throughout the area to be
protected and at its open end communicat-
Ing with a pressure responsive device capa-
ble of -closing a circuit to initiate a bell
signal upon a-sudden increase of pressure
due to sudden heating of the piping, but
such system is likewise disadvantageous in
that -the detector piping may be broken or
ent in twe and the system rendered inopera-

Among the objects of the present inven-
tion are, to provide an “auxiliary box”
fire ‘alarm- telegraph system in which the
auxiliary circuit is under test; to provide
such a system in which the failure of the

of a trouble-signal distinctive from a fire
alarm signal; to arrange for such super-
visior of the auxiliary cirenit and devices
of the fire alarm system, through the me-
dinm of a telephone system, without re-
organization of the telephone system, or
impairment-of its normal funections; to pro-
vide supervision for the auxiliary system
through the fire alarm telegraph system it-
self; to provide an improved and highly
sensitive heat detector-system_and improved
means formdintaining normallyatmospheric
])/lfﬁ?.SS'!T{'Q within the system at all times-while

in the system under undne conditions of
heat, =uch as those oceasioned by fire; to
provide for constant supervision of the con-
tinuity of the detector piping system: and
portions. of the wiring of ‘the auxiliary
alarm circuit, or the telephone system, or

both, in such manner-that the signal trans- .

mitted upon the rupture of the piping will

be distinetive from  the alarm transmitted’

upon the actuation of the system by five;
and further to provide nrost effective and

auxiliary circuit will result in the initiation
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certain. service for insuring prompt trans-

mission of a_true fire alarm signal to suit-
ablle supervising authorities in the event
of the occuirrence of five.

It is further an object of this invention

to unify in a fire protection system a heat.

detecting system, a telegraph signaling sys-
tem and a telephone signaling system, in
such manner that the teleplione signaling
systeny alone will be affected by trouble in
the automatic fire detector system or the aux-
iliary service of the telepraph system, under
normal conditions, while the telegraph sys-
tem, and the telephone system as well if
desired, will be immediately actuated by the
pulling of the manual auxiliary boxes or
the actuation of the automatic fire indicat-
ing devices. C _
Also it is an object of this invention to so
arrange the telegraph system that its trans-
mitting mechanism will be actuated by
trouble in the event that the telephon: sys-

tive without the knowledge of the supervis-
ing authorities. .

tem has been ircapecited, but in such man-
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. ner only as to transmit a distinctive signal
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from its true fire alarm signal and to be
capable of further transmitting a fire alarm
upon the. subsequent actuation of the signal
indicating devices either in the form of aux-
iliary boxes or temperature detectors.

Other objects of the present invention will
become apparent to those skilled in the art
from the following description taken in con-
junction with the accompanying drawings
wherein is diagrammatically illustrated an
embodiment of the invertion;

Tigure 1 is a general diagrammatic view;

Fig. 2 is a detail of the illustrated pressure

responsive device; Fig. 3 is a simplified dia-
gram showing the circuits under normal
conditions; Fig. 4 1s a similar view showing
the operation cccasioned by the rupture of
the detector piping; Fig. 5 is a similar view
showing the operation when the auxiliary
circuit and telephone connection are' both
broken; Fig. 6 shows the circuit with the

telephone signaling devices eliminated; Fig.

7 is a like view, eliminating the telegraph
signaling parts, and; Fig. 8 is a similar
view showing the heat detecting system
eliminated.

In the illustrative embodiment of the in-
vention herein shown is provided in general
a fire alarm telegraph system comprising
the potentially active transmitter T, and a
suitable signaling circuit therefor includ-
ing the central station recorder R. Aux-

:iliary boxes or signal initiators A are dis-
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tributed throughout the area, such auxiliary
boxes beirig arranged in a local auxiliary, cir-

.cuit normally energized and including

means magnetically restraining the trans-

mitter T, adapted when the auxiliary bokes

are actuated to condition the master trans-
mitter T for fire alarm signaling operation,
the arrangement providing for partial oper-
ation of said transmitter. T to transmit tele-
graphically a-trouble signal in the event
of a mere break of the auxiliary cirenit,
‘(unless other supervision intervenes as here-
after described). ' e
The heat detecting system shown in gen-
eral comprises a pressure responsive device
P and a piping system p connected there-
with, éxtending throughout the whole or
part of the protected area, so arranged that
undér certain conditions of heat the medium
within the piping occasions a change of
pressure in the responsive device P, suf-
ficient to actuate such device to do useful
work.  The detecting piping p is constantly

. supervised as to its continuity by inclusion

260

in & closed, energized and supervised elec-
tric circuit, preferably as part of the elec-

* . tric gircuit in which the auxiliary boxes A

are fontained, so that supervision of the
auxiliary circuit .constitutes supervision of
the continuity of the heat detecting system.
.. The telephone equipment is shown as com-

1,018,451

prising a central station equipment gen-
erally shown at C, and including a source
of current supply; signal lamps and a re-
ceiver; suitable line wires; and a sub-
scriber’s station equipment, generally indi-
cated at S. The telephone system is pro-
vided at the protected area with means re-
sponsive to rupture of the auxiliary wiring
system or piping to initiate a signal receiv-
able telephonically at the central station,
and if desired with means responsive to ac-
tuation of the pressure responsive device P
to initiate =a distinctive alarm receivable
telephonically. The embodiment herein
illustrated comprises an electric and elee-
tromechanical combination of these three
general systems,—telegraph, telephone and
heat-detecting, in such a way that normally
the telephone line is perfectly clear and the
telegraph systern in energized condition, the
auxiliary wiring system under test maintain-
ing the transmitter T potentially active, or
restrained against the operation for which
it is normally prepared. The arrangement

is preferably such that in the event of the

deénergization of the auxiliary system, as
by breaking a wire or the failure of the
source of current supply in said auxiliary
system, changes in the electrical connection
are made which throw the source of current
supply from the telephone circuit into serv-
ice to continue the restraint upon trans-
mitter T and prevent the transmission of a
fire alarm over the telegraph system, but
to occasion the transmission of a distinctive
signal over the telephone system to indicate
that trouble exists in the fire protection ar-
rangement of the supervised risk. Also the
arrangement is preferably such that in the
event that the telephone system has become
disabled to perform this function the super-
visory function is imposed upon the tele-
graph signaling service itself, but in such
wise that the actuation of the transmitter

by trouble occasions it to send a signal which

i¢ readily distinguishable from a true fire
alarm. Furthermore, the association of the
several systems is such that the control of

‘the properly constructed fire alarm initiat-

ing devices is absolute and occasions the
transmission of a desired true fire alarm.
Such cemplete svstem I regard ‘as advan-
tageous, but it will be apparent that the tele-
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graph system may be used alone; that the

telephone supervision of the telegraph, with

120

or without supplemental self Supervision . -

of the telegraph, may ‘be employed; and
that telephone or telegraph supervision. of
the heat detecting system may be employed
within the scope of my invention. o
_ Referring now to the specific showing of
the drawing, the transmitter T is diagram-

125

matically shown as a clock work box of the -

normally. weund type, typifying any po-

. Co

tentially - active

transmitter, - involving- a
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“number wheel 10 for occasioning a plural-

impulse signal several times repeated, said
wheel preferably having between the first
and second number, or tooth series, a pro-
jection 11, and the wheel coacting with the
normally closed circuit breaking switch 12.
A controlling wheel 138 provided with two
peripheral notches 13%, 13’" is arranged to
yotate coincidentally with the rotation of
the wheel 10, and is arranged to be nor-

~ mally locked against movement by engage-

ment of a lever 14, with the notch 13,
15 indicates a transmitter controlling elec-

‘tromagnet, the armature whereof is carried
by lever 14, so that the transmitter is re-
“strained .only while the electroresponsive

magnet is energized.

A switch -controlling arm 17 is provided
to rotate coincidentally with the wheel 13,
and is arranged in respect to two circuit
making ‘switches 18 -and 19 to close them

“both' just as the second notch 13’" of the

wheel "13 comes into position for engage-
ment with the lever 14, and to then pass by
such switches if the armature remains free.
The switch -12 normally closes a telegraph
signaling eircuit 20 including a source of
current supply such as a battery 21 and the
recorder R of any usunal or desired type.
The heat detecting signal initiating. sys-
tem may be of any desired structure involv-

" ing piping extending throughout the pro-
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between .the two diaphragms.

tected area and responsive means actuated
to do useful work by changes in pressure in
the piping due to sudden or dangerous heat.
In the heat detecting system herein shown,
the pressure responsive device P may con-

‘veniently comprise a receptacle 25 having

one face formed by a diaphragm 26, pro-
vided with small vent openings 27 arranged

to merely permit slow passage of air into.

or out of the receptacle to compensate for
gradual changes in temperature and baro-
metric pressure, but arranged to bulge out-
wardly and have its orifice closed upon a
sudden increase of pressure within the re-
ceptacle 25. "Constructions subserving this
end are many and will readily oceur to those
skilled in the art, but the showing discloses
a highly sensitive organization for the pur-
pose, in which the diaphragm 26 is under-
laid by a second diaphragm 28 having there-
in an orifice 29 preferably non-registering
with the orifice 27 in the outer diaphragm,
so that the air passage through the two dia-
phragms is somewhat tortuous, and sensi-

‘tiveness is further increased by the provision

of a loose paper disk or washer 30 interposed
Obviously
slow and gradual increases or decreases of
pressure within ‘the receptacle 25 above or
below atmospheric pressure result in the

. slow passage. of air through the tortuous

65

passuge -provided through the diaphragm
valve "thus provided, without occasioning

movement of the diaphragms,_but. a com-

paratively sudden or violent increase in pres-
sure within the receptacle, such as is occa-
sioned by a siidden rise in temperature due
to fire, instantly affects the inner diaphragm
and causes the paper washer to seat against
the orifice of the outer diaphragm, so sealing
the relief way and causing the diaphragms
to bulge outwardly together.
ment of the diaphragms acts,upon a lever 31
pivoted as at 32 upon the casing, and pref-

70

Such move- -

75

erably provided with an aperture-sealing™ .

disk 83 at such point that the outward pres-
sure of the diaphragm 26 causes: the vent
aperture 27 to be sealed from the outside.
Movements of the lever 31 are utilized in
doing
scribed. ) I .

The heat detecting piping system p com-

prises a pipe which may be of very small

diameter and correspondingly small bore,

-extending throughout the area supervised,
and, preferably at both ends communicating

with the receptacle 25, one extremity of the
piping p being electrically insulated as at
34 from the receptacle. The heat detecting
piping p is preferably included as a part of
the auxiliary'circuit for the transmitter T
normally controlling the electromagnet 13,
and such circuit is maintained under test.

35 indicates a local source of current sup-
ply for the auxiliary circuit, connected to
the auxiliary box A which preferably has
for purposes of the full embodiment of the
present invention two sets of circuit break-
ing- switches 87-and 38, respectively, ar-
ranged -for manual operation to simulta-
neously break the respective circuits, the
switch 37 being connected in a,wire 36 which

leads from the battery 35 to the insulated:

end of the piping p, the normal auxiliary
circuit thence continuing throughout the
entire piping system.and the shell of the
pressure chamber to the lower leaf of a
normally closed circuit breaking switch 39,
which with a companion switch 39’ is ar-
ranged to be openetf by the elevation of lever
81." The upper leaf of such switch 39 is con-
nected by wire 40 to binding post 15’ of the
controlling magnet 15 of the transmitter T,
and from the other terminal 15’ of said
magnet the circuit is connected back to the
battery 85 through a wire 41, including
therein the windings of ‘a relay 42, which is
thereby normally energized and normally

work ~which will be hereafter de-.
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holds open two ‘circuit closing switches 43 -

and 44 respectively, adapted to close the cir-
cuit connectors controlled thereby whenever
the relay winding 42 becomes deénergized.

The switches 18 and 19 which are incor-
porated to form part of the circuit connec-
tions for telegraph supervision of the auxil-
iary circuit and prevent the transmission of
false alarms under certain conditions of op-
eration of the system described, are con«
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ﬁected as follows: The switch 18 is connected

in a wire 47, which connects one leg of cir-

- euit 20 throuo'h the circuit breaker 38 of the

auxiliary box_ A, a relay 72 (which is useful
only in-comjunction with the telephone cir-
cuit to be hereafter described and which for
the. moment m27 be omitted from considera-
tion) and the switch 39’ to magnet terminal

157, while the _remdining switch 19 is con-

10

15

20

.nected in a wire 48, which extends to and

is connected with the binding post 15’* of
the transmitter controlling mavnet 15.

‘The system thus far descrlbed is in itself

rative, and constitutes a complete super-

v1sed auxiliary system, supervising also as
to “trouble ” and fire indicating conditions,
a heat detecting: system. Such system is
shown_ in simple form in Fig: 6.

It will be obvious with respect to the heat
detecting systemn that slow rises or falls in
the pressure within the system due to nor-

- mal changes in temperature or barometric

25
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pressure within the area protected occasion
comparatively slow movements of the air to
maintain the medium within.the system al-
ways at atmospheric pressure, the dia-
phragm-valve arrangement serving to per-
mit such breathing or passage of air to or

from the system as is necessary to maintain.

the desired equilibrium of pressure within
and without the same. If, however, heat is
applied to a portion of the detector piping
system, as by the presence of a conflagration
in the area protected, a sudden impulse of
pressure 1s occasioned in the system which is
communicated to the diaphragm arrange-
ment and instantly closes the relief orifices

_ and causes the dlaphraom arrangement to

40

bulge outwardly, moving lever 31 and open-
ing the switches 39 and 39’. = This destroys
the continuity of the circuits for the control-
ling magnet 15 of the transmitter, thereby

" freeing the armature -which is spring re-

45

50
- full round or complete signal to the recorder

~ ever, the rupturs occurs in the auxﬂlary cir-

{)5

85

tracted, and frees the transmitter motor for
operatlon As’ under such” conditions noth-
ing intervenes to again energize the mag-
net 15 while the switches 39 and 39" are
held open, the transmitter goes through its
full cyclé of operation. and the wheel 10
operates upon the switch 12 fo transmit its

R over the telegraph circuit 20. If, how-

cuit alone, only a’ trouble alarm is trans-
mitted. For example in the event that the
heat detecting piping system p is ruptured
at a point marked X the auxiliary,circuit is

mterrupted and -the relay 15 becomes de- |

energized, freeing the transmitter. wheel for

operation as heretofore described, but now

when the wheel is rotated a third of its cycle

sending its number signal but once, the rise’

11 on the wheel 10 breaks the circuit through
the switch 12; and at the same time the op-
erntmg arm 17 closes the switches 18 and 19

1,018,451

.just as the second notch 18’/ in the wheel 13

comes oppesite the armature-carrying lever
14. Closure of the switches 18 and 19 ‘occa-
sions the energization of the magnet 15 from
the battery. 21 through a subsu‘]laly or
emergency circuit as follows: one line wire
20—47 (including 18, 38 and 389")—15-—48
(including 19) —other line wire 20— back to
21, so that the magnet 15, reénergized, at-
tracts its armature and causes the lever 14
to engage the second notch of wheel 13 and
thereby stop the activity of the transmitter
T. Obviously if either the switch''38 or
switch 89" be now .actuated it will break the
transmitter  controlling subsidiary " circuit
and again-free 'the transmitter for further

_operation to transmit the balance of its sig-

nal, and either the manual box A or the ini-
tiator of the heat detecting system will,
when ‘actuated break such circuits, g0 that
at the central station the receipt of thié mas-
ter box number once only transmitted may
be construed as a trouble signal, a receipt of
the said number twice or more transmitted
may be construed as a fire alarm.

The telephone system illustrated is one of
ordinary construction,involving at the cen-
tral station-a battery 50 grounded on oneside
as at 51 and on the other side communicat-
ing through line wire 52, including the line
signal relay winding 53, with the transmit-
ter 54 at the subscriber’ S station, and termi-
nating at the upper switch hook contact 55,
the other wire of the line, 56, connected with
the grounded side of the battely extending

to ‘the subscriber’s switch hook 57, which

normally contacts with the lower ’contact
pointy 58, customarily grounded through a
condunser and bell. At the central station
the jack 60 has its tip spring connected with
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the line 52, its sleeve spring connected with -

the line 06, and its test contact connected
-to ground through the line cut-out relay 61

in customary fashion. The cord circuit
illustratively shown has its' tip strand 62

tery, and the test strand 65, including the
supervisory lamp 66, connected with the test
contact of the plug, -the supervisory lamp
being provided with the usual short-circuit-
ing switch 67 for operation by the super-
visory relay magnet. 68 indicates the cus-
tomary central statlon receiver. - This tele-
hone system is in general well known, and
1ts normal operation needs no description.
.. For the supervision of the heat detectmg

-system through the agency of the telephone
system, provision is made for transmitting
.telephomc signals-in the event of deénergi-

zation of the test auxiliary civcuit, and

_transmitting” a different :alarm telephonl-

cally upon actuation of the heat responsive

110 .

' connected to the non-grounded side of the. .
. battery 50, its sleeve strand 63, (which in-
cludes the Wlndmg of supervisory relay 64)
connected to the grounded side of said bat--
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device P,‘While in the supervision of the fire

- alarm telegraph system provision is made

for preventing a telegraphic signal in the

exent of mere breaking of the auxiliary cir-,
cuit and transmitting a telephonic signal,

without interfering with intentional fire

-alarm operations of the telegraphic system.

10

1%

To these ends provision is made for effect-

ing an operation of the line signaling de-

vices of the telephone systein to attract the
operator’s attention and initiate an alarm
audible through the agency of the central

operator’s telephone receiver in the event

of trouble in the fire alarm or heat detecting
system supervised, and, if desired, the initi-
ation of a distinguishable signal in the event

-, of actuation of the heat detecting system to
" indicate fire. In general, therefore, in the
- complete system shown are provided means

20

25

30

85

40

responsive to deénergization of the auxiliary
and = pipe-testing circuit, for establishing

connections such as will energize the central

line lamp, actuate an alarm device at the sub-

" scriber’s station and close the gap normally

open between the legs of thé line at the
switch hook to cut in the transmitter, and
will also establish a cireuit energized by the
telephdne battery, which:will include the
telegraph - transmitter controlling - magnet
and prevent the operation of the telegraph
transmitter. _ :

In the specific disclosures 70 indicates a
wire- including a normally open switch 71,
controlled by the magnet of a normally de-
energized relay 72 (included, as heretofore
described, in the wire 47,) the wire 70 dlso

including in cireuit therein, for illustrative .

purposes, a, vibrating bell 73, in such prox-

~Imity to the telephone transmitter 54 as to
easily communicate vibrations to.the line

- receivable and recognizable in the central

45

station receiving instrument 63, such cireunit

70 being connected to the upper and lower
contacts of the switch hook so as to bridge
the gap normally open at said switch hook.

A parallel circuit T4 may also be run to like:

- points, such circuit including the normally

%0
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open switch 75, arranged to be cloged by the
raising of the lever 31, of the heat detectthg
pressure respousive apparatus, and includ-
ing an aurally distinguishable signaling de-
vice 76, such as a buzzer.. IFurther, prefer-

‘ably, a wire 77 is run from the telephone line

52 through the normally open switch 44, to
the wire 47, between the switches 18 and 38

" and a ground connection 78 including the

normally open switch 43 associated with the
relay 42, is provided in connection with the

‘binding post 15" of telegraph transmitter

controlling magnet 15. The arrangement

thus described 1s adapted in the present in--

stallation to supervise the heat detecting
system both as to rupture of the piping, and
as to true fire alarm, (as may best be seen
in Fig. 7) and is likewise arranged to effect

‘supervision of the auxiliary system for the

fire alarm telegraph and to prevent the .

- transmission of trouble alarm over said tele-

graph system save in the event that the tele-
phone system is out of commission (as may
‘best be seen in Fig. 8). It will be apparent,
moreover, from the description, particularly
in view of IFigs. 7and 8, of the drawings,that
the telephone system shown may be employed.
-to supervise the heat detecting system com-
pletely without association of the telegraph
system, or that it may be used to supervise
the telegraph system without regard to the
heat detecting system.

The operation in supervising the conti-
nuity of the auxiliary telegraph installation,
(including, in the embodiment shown, the
heat detecting piping system) is as follows:
In the event that the auxiliary circuit
35—36—p—40—15—41  becomes deéner-
gized both of the magnets 15 and 42 tend
to become deénergized, but the magnet 42
is arranged to lose its magnetism more rap-

idly than the magnet 15 (the magnet 15 -

for example being jacketed.) - Consequently
before the armature 14 is actually released
the relay 42 is deénergized and switches 43
and 44 are closed, establishing a subsidiary
restraining circuit for the telegraph trans-
mitter magnet as follows: ground—51-—50—
52 (53)—1T (44)—47 (38—72—39") 15—
78-—(48)—ground, thereby establishing a
ground return ciycuit; including the line
signal devices 53 of the central staticn, the
relay 72 and the telegraph transmitter con-
trolling magnet 15, so that the latter is in-
stantly reénergized and does not permit the
commencement of operation of the telegraph
transmitter, but retains it in potentially
active condition. Of course the central op-
.erator plugs in when the line signal flashes,
-and it will be observed that the energization
of magnet 72 causes the closing of the switch
71 so bridging the normally open switch
contacts 55—58 and throwing into the
bridged circuit thus established the bell 73
which rings in proximity to the transmitter
54 and occasions vibrations in the line
audible in the central station receiving in-
strument 68. - It ‘will further be observed
that even in the event the line 56'is broken,
so that the audible signal may not be re-
ceived, the central operator is yet apprised
of the character-of the signal because there
being.a ground on the leg 52 of the circuit to
ivhich the tip-strand of the cord is con-
nected .through the jack such ground return
connection robs the sleeve strand of the cord
cirenit of current to such extent that the re-
Iny 64 is unable to hold up the switch 67
and the supervisory lamp is thrown into its
test-ring and contact circuit and glows,—a
condition which cannot prevail in the ordi-
nary operation of the telephone system.

. Obviously if a true fire alarm be occa-
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sioned by the bulging of the diaphragm, the
circuit 74 is closed, bridging a buzzer 76
across the line, so lighting the line lamp and
calling the central operator, and upon her
plugging in giving an alarm distinguishable
from the trouble alarm. Such operation of
the heat detecting initiator or the auxiliary
box, moreover, breaks the subsidiary tele-
phonically energized circuit for the control-
ling magnet 15 of the telegraphic transmit-
ter, and causes the telegraphic alarm to be
sent in. It will further be observed that if
the telephonic grounding wire 77 is broken
at some point as indicated at y in Fig. 1,
or line wire 52 is broken, as at 3’, and the
auxiliary - telegraph: cireuit is also broken,
as indicated at X in Fig. 1, the telegraph
system is merely thrown on to the self-su-

‘pervision of the telegraph apparatus and the

telegraph system operates as described ear-
lier in this application, to restrain its own
operation to the trouble signal distinguish-
able from a true fire alarm.’ o

In the brief résumé it is pointed out that
the present systein provides a fire alarm tele-
graph system in which the master trans-
mitter -is controlled by an auxiliary circuit
under constant test; and that the arrange-
ment, is such that failure of the auxiliary
test circuit may result in. the transmission
by the master transmitter of a trouble signal
distintguishable from a true fire alarm signal,

" leaving the transmitter in condition to fur-

35
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ther transmit a true fire alarm in the event
of further actuation. Further, provision is
made for the supervision of the condition of
the auxiliary cireuit of a telegraph system
through ‘the agency of a telephone system,
(and such provision is believed to be new)

aiid in such manner, too, that the actuation |

of mechanism controlling ' the supervised
auxiliary circuit may occasion the transmis-
sion telephonically of a signal distinctive
from the trouble signal. Turther, provision
is made (and such provision is believed to
be new) of an atmospheric pressure heat de-
tecting system, wherein the detector piping

ig at both ends open to a pressure indicating’

device, and in such system is embodied also
a structure permitting the normal mainte-
nance of atmospheéric pressure within the
system. but. hermetically closing upon the
sudden rise of pressure within the system to
secure maximum efficiency in indicating sud-
den rise in pressure; such system further
providing for the electrical supervision of
the continuity of its heat detecting piping
as part of a circuit under test, supervised
either telegraphically or telephonically or
both.’ ' : e

It will be apparent to those skilled in the
art that numerous changes may be made in
the system in its physical embodiments with-
out departure from the spirit and scope of

this invention, and it will be understood .that"
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" wide variations from the.specific embodi-

ment herein may be made by those skilled-

in the art in the application of the scope .

of this invention to different forms of ‘heat
detecting systems, telephone systems and
telegraph systems heretofore known or here-
after evolved. '

Having thus described my invention, what

70

I claim and desire to secure by Letters Pat-

ent, is:

1. In a fire protection ‘signaling system,
a telegraph system comprising a signal
transmitter, an auxiliary system embodying
means for conditioning said transmitter for
operation, and a source of current supply
therefor, a normally independent source of
current supply, and means for automatically
connecting said irdependent source of cur-

' rent supply to control the transmitter opera-
-tion upon the occurrence of certain condi-

tions in the auxiliary system.

2. In a fire protection signaling system, a
telegraph system comprising a signal trans-
mitter,an auxiliary system embodying means
for conditioning the said transmitter for
operation, and a source of current supply
therefor, a telephone system comprising a
source. of current supply, and medns for
automatically. connecting said telephone
source -of curfent supply to affect the trans-
mitter operation upon the occurrence of cer-
tain conditions in the auxiliary system.

3. In a fire protection signaling system, a

‘potentially active signal transmitter, a sig-

naling circuit therefor, controlling means
for said transmitter comprising an electro-

magnet adapted to restrain the transmitter

from -operation when energized, a normally
energized local ecircuit therefor, an inde-
pendent source of current supply, and means
responsive to break of the normally ener-
gized local eircuit for connecting said second
source of current supply to energize the
transmitter-restraining electromagnet.

4. In a fire protection signaling system,
a potentially active transmitter, a suitable
cireuit therefor, controlling means for said
transmitter, arranged normally to. restrain
it from operation, a telephone system com-
prising a source of current supply, and
means for connecting said source of current
supply of the telephone system to control
the transmitter-controlling electroresponsive..
device. : ‘

5. In a fire protection signaling system, a

potentially active transmitter, a suitable sig-

naling circuit therefor, controlling means
for said transmitter. an auxiliary cireuit in-
cluding said controlling means, a telephone
system Including a cource of current supply,
and means operable upon-rupture of the aux-
iliary civenit for initiating a'signal in the tele-
phone system, and conpecting the telephone
source of supply to control the transmitter-
controlling electroresponsive device.
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6. In a fire protection signaling system,
a potentially active signal transmitter, suit-
able signaling circuit therefor, means con:
trolling said transmitter comprising an elec-
tromagnet adapted to restrain the transmit-
ter from operation while energized, a nor-
mally energized local circuit, including the
said electromagnet an independently ener-
gized telephone system, normally open cir-
cuit connections including said electromag-
net in a-circuit energized by a source of sup-
ply for the telephone systen, and means re-
sponsive to a rupture of the ncrmally en-
ergized local circuit system for closing said
subsidiary circuit connections.

7. In a fire protection signaling system,
a potentially active transmitter, a suitable
cireuit therefor, controlling means for said
transmitter comprising an electroresponsive
device, arranged when energized to restrain
the transmitter; a normally energized closed
circuit for said responsive device, a tele-
phone system, and means operable upon de-

energization of the normally energized aux--

iliary cireuit; for initiating a signal in the
telephone system and establishing a circuit
for the electroresponsive comtrolling device,
including a source of eurrent supply inde-
pendent of the normal source of supply
therefor. - )

8. In a fire protection signaling system,
a potentially active signal transmitter, a
suitably energized circuit therefor, control-
ling means comprising an electroresponsive
controlling device arranged to restrain the
transmitter when energized, a normally
closed and energized auxiliary circuit in-

cluding said electroresponsive motor con-

trolling means, a telephone system includ-
g a source of current supply, and means
responsive to a rupture of the auxiliary cir-

-cuit for establishing a 'subsidiary circuit

energized by the source of supply for the

~ telephone system and including the electro-
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Tesponsive motor-controlling means, and

initiating a signal in the: telephone system,
and fire alarm initiating means comprising
switching mechanism for centemporane-
ously breaking both the auxiliary cireuit
and said subsidiary’ circuit connections.

9. In-a fire protection signaling ‘system,
a potentially active fire alarm signal trans-
mitter box, a S$uitable signaling ecircuit
therefor, controlling means normally main-
taining said - transmitter against operation
including an electromagnet and an ener-

- gized normal circuit therefor, a metallic

60 .

telephone circuit, comprising at the central
station a line signal, and a source of cur-
rent supply, and at the subscriber’s station
a normally open switch, means responsive
to a rupture of the normal magnet circuit

to close a subsidiary, independently ener-
gized circuit for said magnét, actuate an

audible signal in effective distance for a

7

telephone transmitter, and to close the nor- -

mal opening of the telephone circuit to op-
eratively ‘include the said transmitter.

10. In a fire protection signaling system,
a heat detecting system comprising a pip-

ing extending throughout -a protected area;

and ‘a responsive part movable  under

-change of pressure within' said system, a nor-

mally closed and energized electric circuit
mcluding said piping system, a telephone
system, means for initiating a signal

through the agency of the telephone system '
upen the rupture of the normally closed

circuit including the piping. = v
11. In a fire protection signaling system,
a heat detecting system comprising piping

‘extending throughout a protected area, and

a responsive part movable under change of
pressure due to application of heat to the
piping system, a telephone system and
means for initiating in the telephone sys-
tem different alarms, respectively, upon the
rupture of the circuit including the piping
and upon the actuation of the responsive
part of said heat detecting system.
12, In a fire protection signaling system,
a heat detecting system comprising piping
extending throughout a protected area and
a respensive part movible under change of
pressure du# to the ‘application of heat to
the piping system, a telephone system, and
means for initiating an alarm in said tele-
phone system upon the actuation of said re-
sponsive part. ’

13. In a fire protection signaling system,
a heat detecting system, comprising piping
extending throughout a protected area and
a responsive part movable under change of
pressure_due to application of heat in the
piping system, a telephone system compris-
ing line wires, at the subscriber’s station a
normally grounded source of current sup-
ply and a line lamp, and. at the subscriber’s
station a normally open switch, a normally
energized electric circuit, including the pip-
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ing, normally open circuit connections, at .

the protected stations for closing a telephone
signaling circuit and initiating a signal
therein, and means responsive to a rupture
of the circuit including the piping for ini-

“tiating the activity of the telephone signal

initiating means.

14. In a fire protection system, a heat
protecting system comprising piping ex-
tending throughout a protected area, and a
responsive part movable under change of

‘pressure due to application of heat to the

piping, a telephone system, comprising at
central station a signal responsive device,
and at the subseriber’s station a signaling
device, a normally closed and energized
electric circuit, including said piping, and

-means responsive to break in sald normal

circuit for conditioning the telephone sig-
naling device for operation.
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15. In a fire protection system, a tele- In testimony whereof T hereunto set my
graph signaling circuit, ineluding a poten- | hand in the presence of two witnesses.
tially active transmitter and, a register, an JOHN E. SHEPHERD.

auxiliary circuit controlling the transmit- )
5 ter, und a telephone system independent of In the presence of—

the telegraph system arranged for auto- Geo. T. Max, Jr.,

matic supervision of the auxiliary circuit. . Mary F. Arzen.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
: " Washington, D. .C.” ’ :




