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To all whom it may concern: _

Be it known that we, Auserr GorpstriN | pendent unit of protection relative to the
and Horacr E. Rice, citizens of the United | next adjacent line, but without such inde- 55
States, residing in the city, county, and | pendence cntailing any liability of Inter-
State of New York, and the city and county terence or conflict of signals in the event of
of Philadelphia, State of Pennsylvania, ve- | the simultaneous operation of thermostats
spectively, have invented certain new and in parallel circuits from a fire originating
useful Improvements in Automatic Fire- | between any two adjacent circuits, such lia- 60
Alarm Systems, of which the following is a bility being safeguarded against by means
full, elear, and exact description. of suitable “non-interference” provision in

The object of this invention is to provide | the fransmitting mechanism.
an automatic fire alarm system consisting Inasmuch as a break is the only smgle
of a single wire for the thermostatic or pro- defect that deranges any portion of the sys- 65
tective circuit, together with a signal trans- | tem, the latter is made self-restoring after
mitting mechanism which transmits one the occurrence of such a defect, by suitable
character of signal for a defect in the ci- automatic provision in the signal transmit-
cuit, such as a break, ground, cross or short | ting mechanism, as follows: After transmt-
circuit, or the weakening or failure of the ting a telegraphic trouble signal for a breal, 70
battery, and a distinguishing signal for the | and indicating upon the local annunciator
operation of the thermostatic circuit from the particular floor, room or section in which
the effect of abnormal heat notwithstanding | the break is situated, the mechanism aito-
the presence of any of such defects. | matically shunts or short-circuits the break
Tt is wholly new in the art to accomplish | to the extent of confining it to the partic- 75
the above object or differentiation of signals | ular floor, room or section in which the
upon a single wire circuit, thereby effecting break is situated, leaving the remainder of
a great saving in the cost of construction the same circuit on all other floors, as well
and maintenance, as well as simplifying the | as the other independent circuit on the same
systemm and making the same more reliable, | floor, intact and operative for subsequent 80
as the greatly reduced length of conductor signaling. Moreover, the signal transmit-
required in a single wire system, affords | ting mechanism may be combined with the
correspondingly less opportunity for trouble | local floor annunciator, in one dust proot
to arise upon and affect the same as com- and weatherproof case, and placed upon the

‘pared with systems requiring either two | outside of the building protected, in which 85
conductors or three conductors connected to | case an inspector responding to a tele-
each thermostat. , ' oraphic trouble signal at a tune when the
A further object of the invention 1is to building is locked or inaccessibie, such as at
extend the economy and simplicity of the | night, Sundays or holidays, may without en-
single - wire system, to- the protection of tering the building, make such tests of the 90
buildings of comparatively large floor area, interior circuits as he may desire. In the
without the disadvantage of the integrity ot | event of the defect being a break, which
the system as a whole being dependent upon fact would be indicated by the annunciator,
the continuity of the single conductor em- | as well ‘as the particular location of the
ployed, a break in which would otherwise | break, he can make temporary repairs at the 9:
derange the entire circuit. To accomplish | box by plugging into the sockets provided
this object, the single wire system upon each for the purpose, and then rewind and reset
floor is duplicated and the two wires ap- | the trouble signal mechanism, whereupon
plied to the ceilings in alternate parallel | the system 1s restored to a condition where
lines, thereby protecting parallel floor areas it may transmit a telegraphic trouble signal 100
corresponding  with the spacing require- | fora subsequent break, as well as automatic-
ments of the fire underwriting authorities, | ally shunt such subsequent Dbreak, therefore
bt by means of alternate circuits that are rendering it practicable for the system to

of each other; that is to say, | be self-indicating and self-restor
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many successive breaks as the inspector may
respond to, until such time as it is possible
for him to obtain access to the building, for
the purpose of making permanent repairs
upon the particular floor or floors affected.
A further object of this imvention is to
msure the transmission of a telegraphic
trouble signal upon the occurrence of either
a ground, cross or break or weakening of

the battery, and at the same time automat-
1ically “ clear out” the means by which all

these troubles are detected, thereby (1) re-
storing the system by nullifying the effect

~of either of these defects, (2) preventing
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the accidental repetition or combination of
defects from causing the transmission of a
false alarm of fire by means of successive
interruptions of the circuit, and (8) mini-

mizing the number of interruptions required -

tor the normal operation of the thermostat.

Our system consists, in general, of a ther-
mostatic circuit controller adapted, when
operated by heat, to successively break and
malke the circuit a number of times. Ther-
mostats of this character are connected in
series upon two independent main circuits

supphied with: current respectively by two

independent batteries. The current in one
circuit' flows in an opposite direction to that
in the other. - |

The transmitter consists of two electro-
magnets, each having three windings which,
for purposes of identification, we will call
#1, #2 and #3. Coil #1 of each magnet
1s connected in series with the main ther-
mostatic circuit. Coil H#2 is connec
across a portion of the battery and in oppo-
sition to coil #1, thereby electrically bal-
ancing the magnet and making it neutral.,
from which it 1s clear that the opening of
the thermostatic circuit will energize the
magnet. Coll #3 1s connected from the

ground to the intermediate point between .
1, so that in the event

the battery and co1l #
of a ground on either circuit, the current
from the battery will flow through the #3
coll and energize the magnet of the cireuit
on which sald magnet is connected. In the

case of a cross between the two main cir-

cults, the two #3 coils, b@inlgJ 111 Series across
the two circuits, will both be energized.
Owing to the fact that a portion of the

battery discharges at a groater rate than
the rest of the battery, such portion will
vecome exhausted guicker than the remain-

der and will produce an unbalancing of the
circuit 1n which said battery is situated.
ifrom the above, it will be understood that
troubles on the circuit will produce one
movement of the armature of the corre-
sponding magnet, whereas the succession of

vrakes and makes created by a thermostat

will give a corresponding succession of
movements of the armature. This difference

ed

‘either side of the batteries, they

963,432

guish between a “fire” .nd a “trouble ” sig-

nal, as will be more fully described in con-

nection with the following drawings.
IF1gure 1 1s a conventional representation

of a portion of the entire sysiem, including
| apparatus and crcuits; Fig. 2 13 a similar

representation of the remainder of the sys-

L temy and 1s to be read in connection with

IFig. 15 Ifg. 3 1s a face view of the thermo-
stat complete; Fig. 4 1s a view of the ther-
mostat with cover removed; Fig. 5 is an end
view, and Iigs. 6 and 7 are sectional views
of the thermostat. _

The various floors of the building to be
protected are indicated by 1st, 2d, 3d, etc.
on Iig. 2. Iach floor is protected by a num-
ber of thermostats, which, 1t will be under-
stood, are located certain distances apart in
accordance with the wunderwriters’ rules,
the number of thermostats on each floor be-
ing determined by the area of the floor. As
shown 1n the drawing, there are eight ther-
mostats on each floor of an eight story build-
ing. At any sutable central location in or
outside of the building, the transmitting
mechanism 1s located. This consists 1n gen-
eral, of two electro-magnets A and A’, a
signal train I3, and an annunciator train C.
1 and 2 indicate the wires of two independ-
ent main electric circuits. The main circuit

1 includes in series one-half of the number

of thermostats £, on each floor of the build-~
ing and a battery K, while the main circut
2 ncludes 1n series the remainder of the
thermostats throughout the various floors,
and the battery K. The polarities of the
two batteries are so arranged in their ve-
spective circuits that in case of cross con-
nections between the two main wires on
will be con-
nected 1n series with each other. -

Referring now to the transmitter, the
magnet A 1s provided with two coils, 3 and
4, respectively, the former connected in cir-
cult with the entire battery E, and the lat-
ter with a section thereof. Magnet A’ is
similarly provided with two coils 5 and 6
connected with battery T in a like manner.
The resistance and number of turns of coils

4 and 6 1s such that they balance with coils

3 and 5 respectively. Fach magnet has an
armature lever ¢ pivoted at ¢’ and adapted
to litt a lever «* carrying a hook .¢® at one
end and adapted to release a detent lever a*
which controls an escapement A®. This es-
capement controls a signal train, on the last
shaft of which-is a signal wheel ? having
projections suitably grouped to indicate a
number, each projection serving to close
connection with a contact »’ and thus send
an electrical 1mpulse over the Signal eircuit
to the alarm receiving headquarters. On
the shait with the signal wheel is a disk b
having a notch &° in its periphery. 2° is a

in armature movements is utilized to distin- | lever having & detent 37 at itg free end and a
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nate contact posts under the brushes at the

AT

The pin b* | same time, so that when brush 7 1s 1 con-

pin % at an intermediate point. _

normally rides upon the rim of disk b* and | tact with post f°, brush 7* will be in contact

is adapfed to fall into the notch b° to stop | with post j°. Their contact posts are also
the rotation of the signal wheel. When the | provided with sockets for temporarily short-

 pin ? is permitted to enter said notch, the | circuiting defective sections. | 70

detent b7 likewise enters between the teeth An electro-magnet I, has an armature le-.
of the escapement wheel and stops the train. | ver d pivoted at ¢’ and a projection ¢ at the
Lever D¢ also carries pins 0° and 2'°, which | other end, which supports lever &*, pivoted
are in positions to be lifted by either of two | at d*, by means of a pin situated at the pont

19 levers ® and ¢° hung upon centers at a. | d5. The lever d? carries a hook ¢ which 1s 75
These levers normally rest against pins «¢* | normally disengaged from escapement wheel
carried by segments ¢® and «*°. The seg- | 5. Lever ¢° has a cam d which engages
ments are pivoted and have concentric racks | with a spring brush e carrying three contact
engaged by pinions ¢! the rotation of which | strips ¢’, ¢* and ¢', each of which 1s isulated

v 1s controlled by escapement disks @’ and @**° | from the other two, two contact strips ¢’ and 80

" normally detained by fingers carried by the | ¢ being on one side and held in electrical
respective armature levers g, each movement | contact with posts g° and ¢°, and ¢g* and ¢°,
of the armature forward or back permitting | respectively, by the pressure of the cam df
the disk to make a half revolution. The le- | against the spring e. Contact strip ¢® being

a0 vers of and af overlap the pins a® sufficiently | on the opposite side of the spring is held oft 85
to allow the segment to move the full length | of contacts ¢ and 9”. Conductors ¢° and ¢°
of the rack before the levers are released, | lead from brushes /' and f* to the winding
and when released they swing back and lift | on magnet D. Two wires running from g’
the lever 3¢ so that ifs pin &° cannot enter | and ¢7 intermediate between brushes and

25 notch 5°, under which circumstance the sig- | winding, connect with contact posts ¢ and g’. 90

~ nal train is permitted to run down. | It will now be seen that train C will be
7 is a spring plate resting upon and elec: | released when projection-c¢* on lever ¢® falls

trically connecting terminals 7’ and 7%, ve- | into notch ¢’, and that an electrical current

spectively, and is itself connected to ground. | delivered to the magnet D will actuate said

30 The magnets A and A’ are provided with | magnet, exerting a pull on armature lever ¢ 95
two other windings 7 and 8 one end of each | and releasing lever &7, which, falling down,
being connected to main circuits 1 and 2 re- | engages with the teeth in escapement wheel
spectively, and the other ends to terminal j° | ¢* thereby stopping the train C, and the cam
and 72 respectively, thus connecting coils 7 | @’ on the end of lever @® releasing springe,

85 and 8 together across the two main circuits | contacts g* and g7 and ¢* and ¢° are opened 100
1 and 9. Likewise each of the two main cir- | and ¢ and g° are closed by plate ¢® thereby
cuits are grounded through their respective | short circuiting the magnet winding D.
branches and the spring 7. ' The arm 7 is mounted loosely on the main

The detent lever a*, which is normally held | shaft of train C. A pin A on wheel ¢’ 1s so -

40 by hook @* on the end of lever o?, carries a | situated_that it will make a part of a revo- 105
cam at its fulcrum which forces a spring 7 | Iution before engaging arm f, the direction
‘nto electrical contact with two terminals 7 | of rotation being that of the arrow shown
“and 72 which when lever a* is released swings | on wheel ¢, so that there will be a definite
forward removing pressure from spring j | time interval between the release of train C

45 and opening contacts j” and 7% ‘and the rotation of arm f. 110

On the same shaft with the disk &* is sit- Referring now to the construction of.the
qated a similar disk ¢ with notch ¢’. An | thermostat, which is peculiar and novel,
ordinary lever ¢*, pivoted at ¢° and carrying | though not claimed in this application, m
a pin ¢* detains an escaperment ¢ of annun- | is a base of porcelain or other suitable insu-

50 ciator train C. A projection ¢* on lever ¢® | lating material, provided with binding 115
rides normally on the periphery of disk ¢ | screws m’ and m/’ and with screw holes m®
and is situated so as to drop into notch ¢” | for fastening it to the wall or ceiling. Upon
when the disk ¢ revolves, thereby releasing | the face of this plate are mounted a number
escapement ¢7, permitting train C to run of metallic angle plates o, 0", 0* and 0*, and

55 down. Om the last shaft of train C is situ- | directly beneath the overhanging portion of 120
ated an arm f carrying two brushes f* and * | each angle plate is a metallic anvil p; one
which are insulated from arm f and from | for each of said plates.

“each other. _ r, v, 72, 3, 74, 5, 7°, aré a series of spring

Along the radius of arm f are situated a | tongues electrically connected together in

80 number of contact posts f2, f*, 77, etc., which | pairs at their ends and projecting into the 125
are connected alternately to the main ther- | space between the angle plates and the an-
mostatic circuits at regular intervals and | vils. Their free ends, which have a tend-
which. are traversed by brushes 7/ and 72, | ency to rest on the anvils are secured under
said brushes are so spaced as to bring alter- | tension {o the under sides of the angle plates

by means of fusible material such as solder. 139
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These tongues are made of electrical con- |

ducting material, but are of successively in-
creasing thickness, as shown more
larly in Fig. 7, so that the time interval re-
quired to heat the tongue sufficiently to fuse
the solder will be successively greater from
the first to the last tongue. The electrical

‘circuit leads through these tongues succes-

sively in the following manner: From the
binding post m” to the tongue » through the
angle plate o to the tongue 7', thence through
tongue 7, angle plate o’, tongue 7%, tongue
%, angle plate 0%, tongue 7° tongue 7%, an-
. post m?.
tongues are protected from mechanical in-
jury by a cover ¢ which will freely admit
heat in case of fire. Such heat entering the
thermostat will attach all of the ton

practically the same instant, but the tongue
7 will become most rapidly heated and the

~heat will melt the solder holding it first,

25

allowing it to spring into contact with the
anvil p immediately beneath it and the cir-
cuit will thus be broken. Tongue 7 will be
the next to yield and in falling against the
anvil p, will close the circuit. Tongue 7°
will next yield and break the circuit, which

~will be closed by tongue 72. In like manner

- 30

35

- that the thermostat marked X
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- or any other means can t _
the wheel after it has sent in the number a

60

-the ton

gues will successively leave the angle
plates and make contact with the anvils,
thus successively opening and closing the
circult a number of times, depending upon
the number of tongues used.

“I'he operation may now be described as
follows: The parts. are illustrated in their

normal positions. Let us assume that a fire |

occurs on the first floor of the building and

send in the alarm. The thermostat operates

in the manner before described, creating a

series of breaks and makes in the circuit 1,

following each other in more or less rapid
_ amount of heat.
Each break and make of the circuit causes
‘a forward and backward movement of the
The:
first forward movement of the armature le-
- ver releases lever ¢* and pe _
train to start. The signal wheel 5 sends in
to the alarm receiving headquarters the |

succession, depending on the

armature lever ¢ of the transmitter.

number which is formed by the group of

projections on the said signal wheel. This |
signal 1s repeated as many times as the
wheel 1s permitted to rotate and this may

be controlled by winding the spring which

drives the train to give a certain number of

rotations of the signal wheel and then stop,
can be devised to stop

given number of times. This signal informs

- the alarm receiving headquarters where the

65

building is situated. In the meantime the
armature lever continues to vibrate by rea-
son of
stat.

e

This causes the escapement disk @

particu-

" The |

gues at

‘able current of the main battery

18 the one to

A | |
Lever a* is released and immediately opens

permits the signal | the ground circuit at 42 ~Magnet A’ then

‘tem which requires attention.

the makes and breaks of the thermo-

963,432

to operate intermittently, thereby permit-
ting segment ¢*° to gradually fall, finally
releasing lever «® which is pulled over and
holds lever 0¢ from dropping into notch b°%.
Thus the signal wheel & is rotated the full
number of times. This fact is an indication
to the alarm receiving headquarters that the
alarm 1s caused by a fire and not, as will

be shown later, by a trouble. Meanwhile,

disk ¢ (which has made the same number of
rotations as disk *, lug ¢* meanwhile riding

rest with projection ¢* resting in notch ¢,
train C is permitted to run down. After a
time element, which is secured by means of
the lost motion device on wheel C’, the arm

/ begins its rotation, its brushes making

contact with alternate contact posts, so as
to bridge magnet D across each floor or
thermostatic section. Owing to the fact that
there is a comparatively small difference of

potential between the two ends of a normal

floor, the magnet will not be energized, but
when the arm f has rotated so as to bridge

‘the floor on which the open circuit is situ-
ated, the ma

gnet will be connected across

70

75

nto and out of notch ¢’) having come to o

80

85

90

the break, thereby recelving the full avail-

and will

be energized thereby, locking train C and

stopping arm f with the magnet D bridging

the floor on which the break is situated. The |

spring ¢ bejng released, contact plate ¢* con-
nects terminals g _
the continuity of the thermostatic circuit,
and the index hand will
which the fire is situated. o

The operation in case of trouble is as fol-
lows: Let us assume that one of the main
lines has become grounded and that the

ground occurs at the point y in the main wire
2. This will create a cireuit from

ground ¥

through battery F, contacts ¢g* and ¢*, wind-

and ¢’, thereby restoring

point to the floor on

g0

100

165

ing 8, contact j2, spring 4, and ground’ Gr.

Battery F' will therefore be grounded through
the winding 8. This will energize magnet
and cause 1t to draw armature ¢’ inward.

becomes dead and the segment ¢° is moved

but one step of the number required to re-
lease lever a®. The release of lever «* per-

mits the signal train to start, but the lever

0% not now being supported by either lever
@> or ¢, pin b® drops into notch 5° at the
| end of the first revolution

of the signal

wheel &, and pin 37 engages the escapement

~wheel, thus stopping the signal train after
the signal has been transmitted but once.

This indicates at the alarm receiving head-
quarters, not a fire, but a defect in the sys-
It will be
observed here that inasmuch as the geround

110

115

120

125

circuit was immediately opened by the lift-

ing of the spring j, the apparatus auto-

: matically restored itself since it removed 1390
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one of the grounds, lé,aving the whole of |

main circuit 2 intact and still capable of
operation in case of fire. -

In the event of a cross between the two
main wires at any point in the building,
substantially the same result follows as In

the case of a ground; for instance, if there .

is a cross at the point Z on one side of the

battery, a cross being already established on

the other side by reason of the fact that the
coils 7 and 8 are practically in series across
the main wires on that side, a complete cir-
cuit will be established for both batteries

through said coils 7 and 8 of the magnets

which will result in sending the signal 1n
once as before described. Likewise an ab-
normal weakening of the battery will unbal-
ance the magnet of the system on which 1t

oceurs, by reason of the fact that the sec-

tion of the battery around which coils 4 and
6 are connected 1s discharged more rapidly
than the remainder of the battery, and will
therefore exhaust the quickest. Any drop
in the voltage of either section of the bat-

tery will energize the magnet causing the

transmission of a trouble signal. It is also

obvious that a break on either main circuit

will cause a, trouble signal.

30

" In the case of any other trouble except a

40

45

- 50

55

60

85

nuienet as betore. - -

In the event of either a trouble signal 01'"1

a fire alarm, annunciator train C is released

break, the arm f makes its full rotation, be-

ing stopped by a pin after

of the contacts. In the case of a fire or an

open circuit, the arm jf rotates until its
brushes bridge the floor on which the break
or fire exists, when the total battery current
from the main battery will flow through
winding D, stopping the mechanism, and
by means of spring ¢ opening the circult of

“coils 4. and 6, which are connected to con-

tacts ¢? and ¢® and to g* and ¢° respectively,

‘and short circuiting the floor and the mag-

net D by means of strip ¢® thereby restor-
ing the continuity of the circuit, this coil
being in. series with the main lLiune and its
battery. The system is. now reduced to a
simple series circuit and both magnets are
energized. Tt will now be evident that the
operation of a thermostat omn either civcuit
will alternately release and energize the

An important feature of this invention

is the peculiar and novel arrangement or

distribution of the two circuits throughout
a given area to be protected. Take. for 1n-

stance, one floor or room of a building; the’

rules of the fire underwriters require that
the thermostats shall be located not more
than a certain distance apart in each of two
directions. If, for instance, a given space
is fifty feet square and the maximum dis-
tance permitted between thermostats

twelve feet, it will require four rows of

thermostats with four thermostats in each

“paratus to render

it has passed all | ’
have an alarm transmitting apparatus which
will operate without interference;
| to say, which after one thermostat starts the

for both or all
therein the non-inferfering idea, -as fully
It must be under-

1S ‘fire thermostats located 1n two or more

5

row to prdtect the area. Now 1f the two

wires of an ordinary circuit on which the

thermostats are connected in multiple are
ran through this area, it will require eight
lengths of wire, two for each row. 1t the

70

thermostats are connected in series in the -

circuit, it will only require four lengths, of
wire, or one for each row, but a single series
circuit does not afford sufficient protection
hecause a break will throw the entire circuit
out of operation, and it has heretofore been
impossible to so equip 2 single wire series

cireuit that it will obviate this condition.

An important feature of thisinvention there-

fore is the peculiar system of wiring where-
| in the advantage of economy of wire af-

forded by a single wire circuit 1s obtained
in conjunction with efficient means and ap-
such a system free from

complete derangement as to breaks, as well

as self-restoring on the occurrence of such

defects. This is accomplished by using a
plurality, preferably two, single wire or

series circuits and distributing them succes-

‘sively or-alternately throughout the area to

be protected. Thus in the instance above
mentioned of four rows of thermostats, the

| first and third rows will be 1n one circult

75

80

85

90

and the second and fourth in the other, the

total length of wire being substantially the
same as 1f one serles cirenit were run back

and forth to form all four of the rows.

" With such a system it is only necessary to
that 1s

transmitter, its operation shall not be inter-
fered with by a thermostat on an adjacent

| circuit. This non-interference of operation
might be accomplished by using independent

signal trains so connected that the first

train released would have precedence and
lock the other irom interference, or, sepa- .

rate transmitters for each single wire cir-

cuit might be employed

thereby enable the
receiving headquarters to get at least one or

more distinct numbers, or, 2 .
known or yet to be devised plan of non-

interference might be adopted, but it is pre-

forred to utilize one transmitting apparatus
civenits and Incerporate

hereinbefore explained.

but so related that
| one transmitter will repeat the number more
‘times than the other, and

05

100

106

110

in fact, any other

116

120

stood, however, that the invention is of sufli-

cient scope to include any
transmitting apparatus 1
the alternate or successive
the circuits throughout the
since this distribution affords the

ferent circuits, either of which 1s capable

kind of alarm
in combination with
distribution of
protected area,
greatest
possible protection, In that it exposes to the

dif-

125

of actien, whether one or more of the others 139
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~are at the moment operative or not, This

- 10

15

20

95

30

35

40

45

Y

55

60

65

- entirely

sald definite number of

may be best illustrated by assuming that
one of the wires is actually broken and that
a fire occurs immediately under it. It will
be seen that owing to the proximity of an
independent circuit on either side
of the broken circuit, the delay in sending
the alarm will be very little, if any.

It is obvious that the particular construc-
tion of thermostat shown is not essential to
the invention so long as it is of such a na-
ture as to interrupt the circuit a number of
times in succession. Each thermostat might,
tor instance, embody a short gear train or
Ination motion by heat
and adapted to open and close the circuit a
number of times i succession.

Having

. £
claim :—

I. In an automatic fire alarm telegi‘aph

system, the combination of transmitting ap-
paratus, a release for said transmitting ap-
paratus, stopping means for said transmit-
ting apparatus, a protective circuit includ-
Ing thermostats adapted to interrupt the cir-
cuit a definite number of times when oper-
ated and means whereby any interruption
of the cirenit will cause
apparatus to be released and other means
whereby any number of interruptions less
than said definite number will
stopping means to act to disable the trans-
mitting apparatus before completion of the
tull operation which transpires when the
_ [ Interruptions occur.

2. In an -automatic fire alarm telegraph
system, the combination of transmitting ap-

paratus, a release for said transmitting ap- |

paratus, stopping means for said transmit-
ting apparatus, a protective ¢ircuit includ-
ing thermostats adapted to niterrupt the cir-
cuit a definite number of times when oper-
ated by the continued application of heat
and means whereby any
circuit will cause said transmitting appa-
ratus to be released and other means where-

by any number of interruptions less than

sald definite number wiil permit the stop-
pIng means to uact to disable the transmitting
apparatus before completion of the full op-
eration which transpires when the said defi-
nite number of interruptions occur. '
3. In an automatic fire alarm system, the
combination of two transmitter electro-mag-
nets, a single transmitter controlled equally
and completely by either magnet, two. nor-
mally closed independent circuits
tively including two windings on said mag-
nets and extending to the locality to be pro-
tected, and thermostats’ connected in series
In the respective circuits. ' '
4. In an automatic fire alarm system, the
combination of two transmitter electro-mag-
nets, a single transmitter therefor, two nor-
mally closed independent circuits respec-

described our invention, we

said transmitting
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tively including two windings on said mag-
nets and extenging to the locality to be pro-
tected, thermostats connected in series in the
respective circuits and adapted when  sub-
Jected to heat to open and close their respec-
tive circuits a number of times, and trans-
mitter-controlling means actuafed only by
the thermostat-response of either magmet to
condition the transmitter to send a complete
alarm signal.

5. In an automatic fire alarm system, the
combination of two independent alarm cir-
cutts and a battery in each, said circuits ex-
tending to the protected locality, a branch
trom one of said circuits leading to ground
and a branch from the other circuit- also
leading to ground and an alarm transmitter
n cach branch, for the purpose set forth.

6. In an automatic fire alarm system, the

combination of two independent alarm’ cir-

cults and a battery in each, said circuits ex-
tending to the protected locality, a branch
from cone of S&ig circuits leading to ground
and a branch from the other circuit also
leading to ground, an alarm transmitter in
each branch and a switch normally connect-
ing said branches together to form a connec-
tion across the two independent circuits, for
the purpose set forth.

7. In an automatic fire alarm system, the
combmation of an electro-magnet, an alarm
circuit including a winding on said magnet,
a branch from said circuit including another

winding on said magnet and a cireuit con-

troller, and means whereby the energization
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of the magnet will operate said circuit con- |

troller, | _

8. In an automatic fire alarm system, the
combination of two transmitter electro-mag-
nets, two normally closed independent cir-
cults respectively including two windings on
sald magnets and extending to the locality
to be protected, thermostats connected in

serles in the respective circuits and adapted
‘when subjected to heat to open and close

their respective circuits a number of times, a
branch circuit forming a connectior across
sald independent circuits, two windings re-
spectively n said magnets and included in
sald branch circuit and a ground connection
for the branch circuit located betwoen the
two windings.,
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115

. In an automatic fire alarm system, the

combination of a signal transmitting mech-
anism, a single wire protective cirenit in
series therewith, a thermostat In said cir-
cult adapted to open and close the circuit
each a plp
plication of heat thereto, and means where-
by such operation of a thermostat will cause
a distinctive number signal to be repeated
a plurality of times while a. defect in the
circuit will give the number signal but once.,
10. In an automatic fire alarm system, the

urality of times upon continued ap-

signal transmitter, an elec-

120
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tro-magnet controlling the same, 2 circuit
including a coil on said magnet and one or
more thermostats each adapted when oper-
ated by heat to open and close the circuit a
number of times, a trouble circuit including
2 coil on said magnet, a detent for the signal
transmitter adapted to be released by the
magnet and means whereby the number ot

impulses traversing the magnet colls will

determine the number of times the signal

is repeated by the signal transmitter.

"11. In an automatic fire alarm system, the

combination of a signal transmitting train,

15

20

25

o detent therefor, an electro-magnet and
means for intermittently- energizing 1t In
case of fire, said detent being adapted to be
released by the magnet, means for auto-

matically stopping the transmitter, and

means whereby the successive energizations
of the magnet will prevent the stopplng
means from acting. - "

19. In an automatic fire alarm system, the
combination of a thermostat adapted to 1n-
terrupt the circuit a number of times 1N suc-
cession each time by the continued applica-

tion of heat, and a signal transmitting

mechanism in series therewith, adapted to
send one character of signal for a single 1n-

- terruption, and a distinguishing signal for

30

40

45

successive interruptions of the same circuit.

13. In an automatic fire alarm system, the
combination of a thermostat adapted to
cause a succession of interruptions of a cir-

cuit. each time by the continued application |

of heat, and a signal transmitting mechan-
ism in series therewith adapted to send one

character of signal for a single interruption

and a distinguishing signal for the succes-
sive interruptions effected by the operation
of the thermostat. . _ -

14. In an automatic fire alarm system, the
combination of a circuit extending to the
locality to be protected, a neutral electro-
magnet in series
anced so that each single interruption of the

electrical condition of the circuit will un-

balance the magnet, a thermostat in series
in said circuit adapted when subjected to

heat to sucecessively interrupt the eircuit,

20

and a signal transmitting mechanism adapt-
ed to send distinguishing signals depending
upon whether the electro-magnet is affected
by a single interruption or a number of 1n-

terruptions of the circuit.

€%
i

I'. 'a e
HD

15. In an automatic fire alarm system, the

combination of a thermostat adapted to cre-

ate a succession of interruptions of a civ-
enit, a signal transmitling mechanism in se-
vies therewith adapted to transmit distin-

ouishing signals for one inferruption and a
snecession  of  interruptions, rvespectivery, |

and means for automatically restoring the
system after the transmission of a signal

due fo one interruption so that said inter- .
ruption will not prevent the transmission of |

1

therewith normally bal-

i,

]
3

§

§
i

trolling magnet governed by

W

a fire alarm signal by a succession of inter-
ruptions.

16. In a fire alarm system, the combina-
ion of a plurality of independent single
wire circuits arranged in alternate lines
over the area to be protected, thermostats
connected in series on each circuit independ-

ently and suitable alarm transmitting ap-

paratus common to all circuits, operable by
any circuit.

17. In a fire alarm system, the combina-
tion of a plurality of independent circuits
each of which includes thermostats con-
nected in series therein, said circuits being
distributed throughout the area to be pro-
tected in succeeding parallel lines, and alarm
transmitting apparatus common to all of
said circuits and operable by any one there-
of individually. . - .

18. In a fire alarm system, the combina-
tion of a plurality of independent circuits
ench of which includes thermostats con-
nected in series therein, said circuits being
distributed throughout the area to be pro-
tected in succeeding parallel lines, alarm

transmitting apparatus and means whereby

any of said circuits alone or jointly can op-
erate the alarm apparatus. '

19. In a fire alarm system, the combina-
tion of a plurality of independent circuits
each of which includes thermostats con-
nected in series therein, said cireuits being
distributed throughout the area to be pro-

tected in succeeding parallel lines, alarm

transmitting apparatus operated by said cir-
cuit and means whereby said circuitstwill in-
dividually actuate the alarm apparatusw 1th-
out interference. '
- 20. In an automatic fire alarm system, a
protective circuit divided into a plurality of
sections, means for shunting any section
normally potentiated for operation, means
normally restraining said shunting means,
a code-signal transmitter comprising a coi-
the protective
circuit, and a clock mechanism; and means
controlled by said clock mechanism for ve-
leasing said restraining means. -
91. In an automatic fire alarm system, a
transmitter controlling electro-magnet ener-
gized by two neutralizing coils, In combina-
fion with a normally closed protective cir-
cuit including a baftery and one coil and
another normally closed cireuit including a
portion of the same battery and the other

coil.

99. In an automatic fire alarm telegraph
system, the combination of a single-wire nor-
mally-closed thermostatic circuilt, a ‘signal
transmitting mechanism controlled thereby
and means whereby said signal transmitting
mechanism will transmit one character of
signal for sither of the following defects in
the system, to wit: a break in the circutt, o
ground on the circuit, or a weakening or
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failure of the battery, and a different char-

acter of signal for
described. | |
23. In an automatic fire alarm telegraph

a fire, substantially as

~system, the combination of a single-wire nor-

mally-closed thermostatic cireuit, a signal

transmitting mechanism controlled thereby

and means whereby said signal transmitting

mechanism will transmit one-character of !

signal for either of the following defects in
the system, to wit: a break in the circuit, a
ground on the circuit, or a weakening or
failure of the battery, and a different char-
acter of signal for a fire, notwithstanding
the existence of any of the defects named,
substantially as described. -

24. In an automatic fire alarm telegraph
system, the combination of a plurality of in-
dependent protective circuits, mdependent
sources of electricity for.cach circuit, said
cireults being  distributed throughout the
protected area in alternate or succeeding
parallel hnes, and a transmitter controlled
by erthier or any circuit without interference
from the other. ' |
- 25. In an automatic fire alarm telegraph
system, the combination of a thermostatic
protective cireuit, transmitting devices con-

trolled thereby, a loop cirenit containing a

locking magnet, a pair of brideing contacts
forming the terminals of said loop cirenit,
nicchamsm for successively connecting said
terminals with  different  portions of the
thermostatie cireuit and means whereby cur-
rent flowing in the loop circuit will ener-
gize sald locking magnet and cause the said
terminals to be detained and ivcked, and
means for short circuiting the locking mag-
net after its energization substantially as
and for the purpose set forth. -

26. In an automatic fire alarm telegraph
protective cir-

system, the combination of a
cuit mcluding thermostats adapted to open
and close the circuit a number of times, a
transmitter controlled by said circuit, - a
loop cireuit including an annunciator, mech-
anism for connecting the terminals of said
loop circuit successively with various parts
ot the protective circuit, means whereby the
transmitter when actuated will start” said
mechanism and means whereby the opera-
tion of bridging the various portions of the
protective circuit will be delayed to first
permit of the full operation of the trans-
mitter. -

27. In an automatic fire alarm systen, the
combmation of two independent alarm’ eir-

263,432

cuits and a battery in each, said circuits ex-
tending to the protected locality, a branch
from one of said circuits, and a branch from

“the other circuit, a switch normally connect-

Ing said branches together to form a con-
nection across the two independent circuits
and an alarm transmitter in said connection.

28. In an automatic fire alarm telegraph
system, the combination of a single-wire
normally closed thermostatic circuit includ-
ing thermostats connected in series therein
and adapted to interrupt the circuit a defi-
nite number of times when operated, and a
signal transmitting mechanism adapted to
send one character of signal when affected
by a definite number of interruptions of the
circuit within a definite interval of time, and
a distinguishing signal for any number less

than the required number of interruptions..

29. In an automatic fire alarm telegraph
system, the combination of a normally closed
thermostatic circuit, thermostats connected
therein and adapted to open and close the
circult a definite number of times when op-
erated, and a signal transmitting mechan-
1sm adapted to send a fire alarm stgnal
when affected by a definite number of open-
ings of the circuit within a definite interval

of time, and a trouble signal for all inter-

ruptions differing from the foregoing either
as to number or as to kind.

30. In an automatic fire alarm telegraph,
the combination of a single wire normally
closed thermostatic circuit including ther-
mostats adapted to open and close the cir-
cult a definite number of times when op-
erated,and a signal transmitting mechanism
adapted to send a fire alarm signal when
atfected by a definite number of openings

of the circuit within a definite interval of
-time, and a trouble signal for all interrup-

tions differing from the foregoing either as

to number or as to kind.

3l. In an automatic fire alarm system, the
combination of two independent alarm cir-
cutts and a battery in each, said circuits
cxtending to the protected locality, a nor-

mally closed branch circuit bridging the

alarm circnits, and an alarm transmitter in
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sald branch circuit, for the purpose set forth. -

In witness whereof, we subscribe our sig-
natures, in presence of two witnesses.
ALBERT GOLDSTEIN.
HORACE E. RICE.
Witnesses -

- Frank S, Osgg,
Warbo M. Craaprx.
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