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8 Claims.

This invention relates to improvements in an
automatic fire alarm. system, and refers more
particularly to a system which is positive in ac-
tion and which operates on a closed circuit from

5 a central battery, no local batteries being used.
The system provides transmission of a fire alarm
signal from a protected building or residence in
the event of fire, to the central office, recording by
code signal the location of the fire.

10 The gystem also provides for trouble alarm,
that in the event that the house or building line
is broken or one side of the thermostat accident-
ally released, that this rupture will be recorded
by a special code signal transmitted to the central

15 office. The system further provides for an emer-
gency fire alarm so that in the event one of the
house lines is broken, the system is still operat.ve
for an emergency fire alarm, as the house lines
are duplicated and therefore afford double pro-
tection.

A signal is also provided in the event the cur-
rent in the lines is diminished below a normal
operating value, under which circumstances a
s'gnal is recorded in the central office.

Further novelty lies in the transmitter and the
automatic drop, controlling the minimum circuit
requirement for the closed circuit system.

One of the principal features of the system
lies in the fact that it is operated on the principle
30 of opening the circuit rather than making a con-

tact, which assures operation and eliminates the
possibility of bad or ineffective contact where an
cpen circuit is used. ]

In order to describe the details of the system

35 and its operation there are offered four wiring
diagrams, and in order that the circuits may be
readily traced, the path of the circuit is indicated
in heavy lines. )

Fig. 1 is a diagram of the wiring, showing the

40 normal position of the system and the flow of the
current at this time.

F.g. 2 is a wiring diagram of the fire alarm
position after the thermostatic connections have
been broken.

45 Fig. 3is a trouble alarm position after the dis-

ruption of the positive or negative wire.

Fig. 4 is a wiring diagram of position after
alarm has been transmitted.

Fig. 5 is a side elevational view of the trans-
mitter.

Fig. 6 is a top view of the transmitter.

Fig. 7 is a view of the transm:tter, taken along
the line 7—7 in Fig. 6.

55 Fig. 8 is an end view of the transmitter.

25

50

(ClL 177—358)

Fig. 9 is a view taken along the line 89—9 in
Fig. 6. ’ )

Fig. 10 is a bottom view of the transmitter.

Fig. 11 is a side view of the main circuit con-
trol drop. 60

Fig. 12 is a bottom view of the drop shown in
Fig. 11 . . ‘

Fig. 13 is a detail of the restoring button which
swings the drop back into operable position.

Referring to the drawings:

The system operates through a central office
and employs two sets of batteries, one main bat-
tery and one local battery. The main battery
operates the main line instruments and the local
battery operates the signal light and buzzer which 70
are positioned on the central office panels here-
inafter described. The main line battery may
be common or a battery for each circuit. The
main signal line may connect as many as four -
transmitters, one transmitter for each floor of 75
the building, each with a different code.

From the transmitter house wires will be con-
nected in looped circuits with thermostats which
are placed on the ceiling, preferably one thermo-
stat to each 144 square feet.

In the event of fire the heat rising to the ceil-
ing causes the thermostat to break the circuit
which functions the transmitter to release, there-
by recording the alarm signal at the central
office. 85

The system may be divided into three main
parts, first the panel positioned in the main office
upon which is mcunted the mechanism, visual
and auditory and record instruments by means
of which the alarins are registered and through
which the operator is informed of trouble as well
as the location of the trouble and fire. Second,
the transmitter which constitutes a mechanism
which through energized coils functions code and
shunt switches which in turn manipulate the 95
proper signal or signals on the recording panels
in the central office. Third, the thermostat loops
which are positioned in the dwellings or office
buildings, or thermostats, may be affixed to any
type of mechanical mechanism such as bearings 100
or the like where it is desired to determine when
excessive temperatures exist. The latter pur-
pose, namely, the use on bearings or machinery,
offers a large field for & system of this character
in order that a central office control may he 105
maintained upon large plants or large machine
installations. ) : ’

Referring now to the diagram of wiring shown
in Fig. 1, which represents the system in normal
position, the current will be followed from the 110
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bell 44 will tap the signal.

The current from the battery 1 passes through
the positive feed wire 2 and fuse 3, wire 4, milli-
ampere meter 5, wire 6, to a drop which consists
of a coil 7, drop contact 8, resistance 9, thence
through wire 10 to the punch register 11, shown
diagrammatically inasmuch as the construction
is known to the art, wire 12 to the variable re-
sistance 13, wire 14, to the telegraph key 15,
wire 16 to the line jack 17, main line wire 18 to
the positive binding post 19, thence through
transmitter wire 20 to the code switch 21, wire
22 to the transmitter binding post 23, house wire
24 to the thermostats 25, which may be of any
suitable construction returning to the transmit-

ter binding post 26, wire 27, to the binding post -

28, wire 29 to the negative binding post 30, wire
31 to the binding post 32, thence through the
house wire 33 to thermostats 25, returning to
transmitter binding post 34, wire 35 to code switch
36, wires 37 to binding post 38 and by the main

line wire 39 to the line jack 40, thence by wire

41 to the relay 42 and by wire 43 to tap bell 44,
finally returning to the main battery 1 through
wire 45, fuse 46 and wire 47. It will be seen that
the magnets 48 and 49 are shunted in the man-
ner described above.

Referring now to Fig. 2, which shows a system
in fire alarm position. ’

Assuming that one of the thermostats 25 has
released both sides of the house wire 24 and 33
which are opened by the functioning of the
thermostat. The path of the current will now

" be through the magnetic coil 48, code switch 21,

wire 22, wire 54, wire 50, magnetic coil 48, wire
51, to the binding post 28 of the transmitter.
In other words, current is now flowing threugh
the coil 48 from the positive side of the main

battery. Current is also flowing through the

magnetic or energizing coil 49 from the negative
side of the battery through code switch 36. The
connections between the code switch and the coil
49 are through wire 35, wire 52, magnetic coil

. 49, wire 53 to the negative binding post 30 and

thence to the negative side of the battery through
the main line wire 39. It is evident that both
of the coils 48 and 49 are energized, which causes
armatures hereinafter described, in PFig. 5, to re-

, lease a spring driven motor shown in Fig. 7,

which rotates the code wheel and functions by
opening, as will be hereinafter explained, the
code switches 21 and 36, in accordance with the
digits of the code wheel. The digits of the code

. wheel identify the exact location from which the

fire alarm comes. This functioning of the code
wheel causes the recording instruments at the
registering panel to operate to correspond with
the opening and closing of the circuit. The tap
‘When the circuit
opens, the drop 7 will be released, causing the
double contact 8 and 55 to close. The punch
register 11 will perforate holes in a paper tape
in accordance with the opening and closing of
the circuit. .

'The relay 42, bei..g provided with double con-
tacts 56 and 57, will operate the master register
56# through the contact 56, while contact 57 oper-
ates the light signal 59. The relay contacts 56
and 57 are normally open. The drop contacts 55
close the circuit to the buzzer 58 so that the buzzer
which is an audible signal, will function with the
signal lamp and master register according to the
code signal produced at the transmitter.

The current from the local battery 61 is now

1,076,347

flowing through the feed wire 62, wire 63, fuse 64,
wire 65, wire 66, to light the signal lamp 59. Cur-
rent also passes through wire 67, drop contact 55,
wire 68 to the buzzer 58, thence through wire 69
to-the silencing switch 60.

The negative side of the local battery is con-
nected to the circuit through the wire 70 and wire
71, fuse 72, wire 73, to the binding post of the
silencing switch 60 to which there is also con-
nected wire 74 which connects to one of the con-
tact members of the relay contact 57. A sepa-
rate wire 75 communicates between one of the
contacting members of the relay contact 57 and
& contacting member of the adjoining relay con-
tact 56. From the opposite contacting member
of the relay contact 56 is a wire 76 communicating
with the master register 56s.

It will now be evident that when the drop 7 is
released and the contact 55 completes the circuit,
the buzzer will operate continuously, calling the
operator’s attention to fire or trouble alarms.
The relay will also be functioned by the code
wheel of the transmitter to register by the signal
lamp, tap bell and punch recorder the location
of the fire.

Referring now to the wiring diagram shown in
Fig. 4, which discloses the system at a position
after an alarm, the path of the current from the
positive wire 18 is through the code switch and
shunt switch 77 thence through wire 79, wire 51 to
the positive binding post 28, thence through wire
29 to the negative binding post 30. The negative
side is connected up from the line 39 through
binding post 38, wire 37 through code switch 36,
wire 35, wire 52 and wire 80 with shunt switch
78 connecting with the binding post 30 of the
transmitter through wires 81 and 53. Thus it
will be seen that in this after alarm position the
transmitter automatically closes the shunt
switches and the main line is again in normal
position with the house line, so that all that is
necessary to put the house lines again in the sys-
tem is to reset the thermostat and the transmitter
to open the shunt switches and elintinate the
energizing coils 48 and 49 from the system.

Referring to the wiring diagram shown in Fig.
3, which represents the system in what is known
as trouble alarm position, and assuming that the
house wire 24 is broken at A in Fig. 3, which has
caused the magnetic coil 48 to energize, permit-
ting the code wheel to make a revolution, which
is automatically functioned as hereinafter ex-
plained in connection with the description of the
transmitter. This one round of the code wheel
gives notice to the operator that one side of one
of the house loops is open. In this position it
will be noted that the house wire which consti-
tutes the automatic loop, still remains closed with
current passing therethrough. Now in the event
that fire should occur before repairs are made,
the system is operative for emergency fire alarms
the same as in normal operating position. 'The
current in this position passes through the wire
18 and code switch 21 thence through wires 54 and
50 to the coil 48, out of the coil through wire 51
to the binding post 28, wire 29 to binding post
30, through wire 31 to binding post 34, thence
through the operative house loop 33 back to bind-
ing post 34 and thence through wire 35 and code
switch 36 to binding post 38 which is connected to
the main line wire 39. In this position is shown
& positive line broken, but. functioning of the sys-
tem would be identical in so far as results are
concerned were the negative line 33 broken, ex-
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cept that the other coil 49 would be energized. In
the trouble alarm position the code wheel of the
transmitter has made only one revolution and
should a fire occur at this time, the rupture of the
remaining operative line 33 wouid release the.
transmitter, permitting the code wheel to make
the remaining revolutions to register proper fire
alarm signals upon the panel in the central office.

It will be noted in Fig. 2, which is fire alarm
position, that both drop contacts:are in a closed
position so that current passes through the drop
instead of through the permanent resistance 9.
‘When the drop is in the ready position the current
passes through the permanent resistance which
reduces the current to a very low point, but im-
mediately upon the drop operating, the contact 8
is closed, which cuts out the resistance, shunting
the current through the drop contact. In other
words, under normal position it is only desired
to allow enough current to pass through the cir-
cuit to keep the system under test, which is not a
sufficient current to operate the system in trans-
mitting signals. Therefore, when the drop con-
tact closes, the circuit is increased sufficiently to
operate the various registering instruments oo
the panel, which are interposed in the line of the
circuit. The use of the drop in this manner is of
considerable importance, as it affords a great
saving of electrical energy.

In order that the mechanical operation of the
transmitter may be understood it has been detailed
in Figs. 5, 6, 7, 8, 9 and 10. In explaining the
operation thereof, reference will be made also to
Figures 1, 2, 3 and 4, which show the wiring and

7 path of the current in various positions of the

transmitter. .

The transmitter in Fig. 5 is set in a position
ready to transmit alarm signals. -

The transmitter is operated by a spring moctor
which is wound up by a key not shown, inserted
upon the arbor 82, the end of the key engaging
a stop or cam 81 fixedly attached to the arbor.
The spring motor causes the code wheel 8G to
rotate at a given speed. The release of the trans-

¢ mitter is controlled by the electromagnetic coils

48 and 49 shown diagrammatically in the wiring
diagrams and in Figs. 5, 7T and 9 of the drawings.

The number of rounds or rotations of the code
wheel at the time cf fire alarm signals is governed
by the stop cam 81 shown in dotted lines in Fig. 5,
which, as stated, is fixedly mounted upon. the
arbor 82 and moves with the same, engaging the
stop pin 83 in.its rotation. The stop pin 83
may be set to allow the code wheel to rotate two
rounds or more. The increasing of the number of
rotations is effected by moving the pin 83 into
adjacent screw holes such as shown at 832,

When the system is signaling frouble alarm
the code wheel makes one round by reason of
the stop lever 84 upon which is mounted a pin 85
shown in Fig. 9. The lever 84 is supported in
substantially a horizontal position by means of the
levers. 80 which are set by the key through an
engaging lever 86 and lever 842, The pin 85 en-
gages a contacting pin which is permanently
mounted in the pinion wheel 88, thereby arrest-
ing rotation of the gear 88 after one revolution
which constitutes trouble alarm. The pinion
wheel is fixedly mounted on the main arbor 89
upon: which is also mounted the code wheel, so
that the code wheel 80 and pinion wheel 88
rotate in unison.

Tt should be understood in-this connection that
the lever 86 and levers 90 operate independently
and that any one may hold the lever 84 in sub-

stantially a horizontal position as suggested.
The lever 842 and lever 86 comprise a mechanism
which is nothing more than a setting device for
the levers 90. In fire alarm position, it will ke
noted that current flows through the coils 48
and 49, which causes the armatures 91 and 92
shown in Fig, 6, to be drawn to the coils 48 and
49, the armatures 91 and 92 being connected to
the release arms 94 and 93 respectively, which
are pivoted at 95 and serve when actuated by the
circuit to raise the lock lever 96, also pivoted at
95, This frees the escapement lever 97 which
contacts the end of the lock lever 96, releasing
the escapement lever 97 and allowing the spring
motor io rotate the code wheel 80. As the code
wheel rotates, the notches 98 of the code wheel
raise the code switch lever 99 shown in Fig. 5,
in accordance with the number of notches on
the code wheel, thus functioning with the passing
of each notch, the code switches 21 and 36
shown in Figs. 5 and 9. This functioning of the
code switch causes the signal to be recorded as
previnusly described, it being understood that at
the same time the shunt switches 77 and 78
shown in the wiring diagrams and in Fig. 7, are
closed. It will be noted that the contacts of the
shunt switches 77 will be closed as the armature
92 is drawn to the coil 49 which operation raises
the release lever 94 sufficiently to allow the lever
100 to move forward under the pressure of the
spring 101 which operation closes the contact
shunt switch 77, allowing the current to flow
as shown in Fig. 2. It will be understood that
in fire alarm operation both levers 100 and 102
move forward due to spring action, closing the
contacts of both shunt switches 77 and 78.
It can readily be seen that in the event either
of the coils 48 or 49 are energized, its armature
will cause the operation of the lever affected,
closing the contact of the shunt switches for that

position. It will also be seen that the release of’

the spring motor is controlled by raising. the
lock iever 95 (see Fig, 6) which lever is com-
mon to both release levers 93 and 94 by means
of the cross bar 103. It will be understood that.
when coils 48 and 49 are de-energized by the
shunts, that levers 100 and 102 having moved
under the toe of the levers will prevent their mov-
ing to locking position set free by the winding
operation hereinafter described.

In rewinding the transmitter the end of the
key also contacts the end of the arm 86* which is
fixedly mounted on the arbor 86° upon which
is also mounted the lever 86. This latter lever
86, besides raising the lever 84 by contacting a
transverse stud 84s extending from the end of
the lever, also turns arbor 86° when raised by
the key. Two arms 90, shown in Fig. 10, are
fixed to said arbor and actuate the lever 100 and
the other to lever 102, to move them from beneath
levers 94 and 93 and to locking position.. :The
lever 100 and lever 102 are functioned by the
coils 48 and 49 through pivoted lever arms 93
and 94. When but a single coil is energized, one
arm being functioned will trip the lever 96 by
contact through the cross piece 103. This lever
96 trips the stop 97 pivoted at 972 (see Fig. 9) and
releases the catch 97b. This permits rotation of
the arbor 89 produced by the gear drive mecha-
nism from the motor until the stop pin 87 on
pinion 88 contacts the pin 85 on the arm 84. This
constitutes one revolution of the code wheel 80,
and during this rotation signals aie transmitted
due to the teeth 98 of the code wheel raising the
lever 99 to function code switches 21 and 36.
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When the remaining coil of the transmitter is
energized, its arm will drop the other lever 90
which alone supports the lever 84, permitting the
pin 87 to pass the pin 85, and the motor to con-
tinue to rotate the code wheel so that the code
wheel will signal fire alarm through the code
switches and main circuit to the receiving boards.
The rotation of the code wheel is finally arrested
when the stop cam 81 meets the stop pin 83 (see
Fig. 5). The number of rotations of the code
wheel is governed by the positioning of the stop

111, .
i The automatic drop which controls the mini-
mum current requirement for the system com-
prises a support 104 shown in Fig. 11, upon which
is mounted a secondary support member 105,
and to this is attached the permanent resistance
9. Upon the support 104 is mounted the coil 7
and the double drop contact switch 8. One of
these switches controls the resistance, the other
the local circuit signals including the signal light

59 and buzzer 58. The support 104 is attached -

as shown to the panel 106 of the signal receiv-
ing board. The wiring of the drop is shown in
the wiring diagram (Figs. 1 to 4) and is omitted
from Fig. 11 and Fig. 12 in the interest of sim-
plicity.

Pivoted at 107 is the armature drop 108 which
is normally held in the position shown in Fig.
11 by the current passing through the coil 7.
When the current diminishes beyond a certain
predetermined amount, the weight of the drop
108 overcomes the attraction of the current in the
coil and permits the drop to fall into a position
shown in dotted lines in Fig. 11, at which time
the numeral at the bottom of the drop shown in
Fig. 12 is swung down so that it is exposed at the
front of the panel through an aperture in the
front of the panel. At the end of the pivoted
armature 108 is an adjusting screw 110 which
regulates the contact between the armature and
the trouble contact switch 8. When the drop has
been operated by failure of sufficient current pass-
ing through the main circuit or system and after
the trouble has been repaired, the drop may be
returned to position by means of a restoring but-
ton 111 shown in Fig. 11, and in detail in Fig.
13. The restoring button works against a spring
112 and has a parallel rod or bar 113 which con-
tacts the front of the armature drop and swings
it back into position as shown in Fig. 11, where
the current in the coil holds it and keeps the dou-
ble contact switch open so that the circuit passes
continuously through the permanent resistance
9 until the drop falls and permits the switch to
close. As heretofore suggested, the weighted ar-
mature or drop determines the minimum circuit
requirement of the system until upon failure of
this current it functions and thereby gives notice
of failure of the current.

The transmitter and drop mechanism have
been developed primarily for a closed circuit fire
alarm system of the character herein described
and each have features and novelty essential to
the operation of this particular type of system.
No attempt has been made to detail the entire
mechanism of the receiving board, as a great
part of this apparatus is standard electrical
equipment. The system in four of its phases
has been diagrammatically shown to bring out its
functioning and disclose the passage of the cur-
rent under different conditions. Supplement-
ing the diagrammatic disclosure of the system

are the details of the transmitter and drop mech-

1,076,347

anism which have been a development essential
to the proper functioning of the system.

The one particular element of novelty in the
transimitter is the fact that each transmitter has
but two electromagnetic coils to function the
shunt and code switches. By the use of but two
coils in the transmitter a considerable amount
of mechanism has been dispensed with, materially
increasing the simplicity of the transmittet.

Another advantage of the transmitter mech-

anism is in the fact that in re-winding the trans-
mitter it is impossible to reset it for operation
as long as there is an open circuit either in the
main circuits or in the secondary house line cir-
cuits. Also it is impossible to reset the trans-
mitter mechanism without completely resetting
it in a position for normal operation. In other
words, it is impossible to reset the transmitter
in trouble alarm position or any normal operat-
ing position if the key cannot be removed from
the transmitter, and consequently the transmitter
box cannot be closed. The system is capable of
being enlarged to accommodate any desired num-
ber of thermostats by increasing the transmit-
ter and receiving board units. Thus a central
receiving station may have any desired number
of receiving boards and the system may be in-
creased as population or requirements are in-
creased. ) :

I claim as my invention:

1. A fire alarm system including in combina-
tion, a normally closed circuit comprising a
source of potential, a first magnet, a second
magnet; a shunt circuit containing a thermostat
normally shunting said first magnet, a shunt
circuit containing a thermostat normally shunt-
ing said second magnet, and means operated by
one of said magnets for giving an indication when
its respective shunt circuit is broken, and means
for giving a different indication when both said
shunt circuits are broken.

2. In a fire alarm system including in combi-
nation, & normally closed circuit comprising a
source of potential, a code-transmitter having at
least two electromagnets; a shunt circuit for
each of said electromagnets, said shunt circuits
comprising protection loops extending through
an area to be protected, said loops being placed
adjacent to each other and being provided with
thermostats normally closing said shunt circuits,
a means controlled by one of said magnets for
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giving a code trouble signal when its respective -

shunt is broken, means controlled by both of said
magnets when energized by the opening of both
said shunt circuits to give an alarm signal.

3. A protective alarm system comprising a nor-
mally closed circuit including a source of energy,
& normally inoperative code transmitter in-
cluded in said circuit and having means for
transmitting an alarm code signal and a trouble
code signal over said circuit, means for control-
ling the operation of the transmitter to transmit
one or the other of said codes comprising at least
two electromagnets included in said circuit, at

least two closed protection Ioops extending -

through the area to be protected adjacent to each
other, each loop being connected across a corre-
sponding electromagnet to prevent its effective
energization, circuit opening means adapted
when actuated to open both protector loops, and
means controlled by the effective energization
of both magnets due to the operation of the cir-
cuit opening means in both loops to cause the
transmitter to transmit the alarm code and con-
trolled by the energization of one magnet only
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due to a break in one of the loops only to transmit

-the trouble code. -
4. A protective alarm system as claimed in the:

preceding claim wherein the transmitter is pro-
vided with means to transmit a single round of
the code signal when one of said magnets is ac-
tuated, and a plurality of rounds upon the ener-
gization of both magnets, -

5. A protective alarm system comprising, a
normally closed circuit including a source of en-
ergy, . a normally inoperative code transmitter
included’ in said circuit and having means for
transmitting an alarm code signal and a trouble
code signal over said circuit, a pair of means for

conirolling the operation of the transmitter to.

transmit one or the other of said codes, said
means being included in said circuit, at least two

_closed protective loops extending through the’

area to be protected, each loop being connected
across one of said controlling means to prevent
its effective energization, circuit closing means
adapted when actuated to open both protective
loops and means controlled by the effective en-
ergization of both controlling means due to the
operation of the circuit closing means opening
both loops to cause the transmitter to transmit
the alarm code and controlled by the energization
of one controlling means only due to a break in
one of the loops only to transmit the trouble code.

6. A fire alarm system including in combina-
tion a normally closed circuit comprising a source

of potentlal a resistance, a ﬁrst electromagnet,.

(]

8 second electromagnet, a shunt:circuit contain-
ing & thermostat normally shunting said first
magnet, a shunt circuit containing a thermostat
normally shunting said second magnet, means

operated by one of said magnets for transmitting :

an indication over said closed circuit when its
respective shunt circuit is broken, means: for
transmitting a different indication over . said
closed circuit ‘when both of said shunt circuits
are broken and means to shunt said resistance

‘when either of said magnets is effectively ener-

gized by the rupture of its respective shunt.

7. In combination a pair of msain line wires; a
transmitter - interposed therebetween including
a pair of normally deenergized electromagnets
and means whereby a signal is sent when either
magnet is energized and a different signal when
both magnets are energized; a plurality of sta-
tions; circuits short circuiting -the magnets re-
spectively; and a switch in each station operable
to break both short circuiting circuits.

8. In combination a pair of main line wires; a
transmitter interposed therebetween including
a pair of electromagnets normally approximate-
ly free of current and means whereby a signal
is sent when current is increased in either mag-
net, and a different signal when the curfent is in-

creased in both magnets; a plurality of stations;

circuits short circuiting the magnets respectively;
and a switch in each station operable to break
both short circuiting circuits.

: JOHN M. JOENSON.
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