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To all whom it may concerr: an electric cirenit which extends throughout

Beitknown that I, MoRRIS MARTIN, of Mal- | the different parts of the building or-group
den, county of Middlesex, State of Massachu- | of buildings to be protected, and is provided
setts, have invented an Improvement in Tele- | with thermostatic instruments, which when

5 graphic Transmitting Apparatus, of which | operated by a rise in temperature above the 53

the following deseription, in connection with | normal temperature of the building, as by
theaccompanying drawings, isaspecification, | the breaking out of a fire, cause a change in
like letters and figures on the drawings rep- | the said circuit, and thus cause the electro-
resenting like parts. magnets connected therewith to be operated.

1o My invention relates to apparatus for trans- | This eircuit, which will be called the “con- oc
mitting signals or messages in an electric cir- | trolling-circuit” to distinguish it from the
cuit, and isintended to be operated automati- | main or transmitting ecircuit, is normally
cally when the message is to be sent—as, for | closed, and the several elcetro-magnets con-
example, upon the breaking out of a fire. nected with the instrument normally hold

i3 Theinvention is shown embodied in an au- | theirarmatures attracted and are so arranged 63
tomatic fire-alarm-telegraph apparatus, and | that when one of the armatures is released
relates to the transmitting portion, which is | by its magnet it falls away from the field
located in the building or group of buildings | thereof so far that it cannot be attracted again
to be protected, and is caused to operate to | by the subsequent energizing of the magnet,

20 send a signal or message to the signal-receiv- | and such falling movement also starts the yo
ing station or main office when the firebreaks | motor of the break-wheel that governs the
out. The message transmitted is of thesame | main circuit. If but a single magnet were
kind as commonly used for fire-alarm signal- | employed to control the motor and such mag-
ing, and is produced by a movable signaling- | net were operated to release the motor upon

25 surface and motor which sets it in motion, so | thebreakingof thecircunit or demaguetization 73
as to cause a definite number and arrange- | of the magnet, it is obvious that any aceci-
mentof changesinthecurrent passingthrough | dental break in the cireuit or other derange-
said ecireuit, which in turn produce a corre- | ment—such as a ground or ¢ross connection-—
sponding number of effects on the receiving- | wounid cause the magnet to be demagnetized,

30 insirument, and thus make known the local- | which would cause the motor to be started and 8c
ity at which the transmitting-instrument is | the fire-alarm signal to be sent.
operated, as each transmitter in a given cir- As accidental breaks or derangements in
cuit produces a different arrangement of cur- | the cireuit occur with some frequency, there
rentchangesor differentsignal from all others. | would be danger of a large number of false

35 The present invention relates partly to the | alarms being sent if the simple arrangement 83
mechanical construction of the detent mech- | of a detent-controlling magnet in a normally-
anism for controlling the starting and stop- | closed circuit wers employed to control the
ping of the signaling-surface, which will be | motor. One of the main objects of the pres-
hereinafter referred to as the “break-wheel,” | ent invention is to diminish as far as possi-

40 and the means for controlling the motor also | ble the liability to the transmission of false go
comprising electric circuits and instruments | alarms by the derangement of the eircuit,and
therein, which are, however, independent of | in order to accomplish this result in accord-
the main or transmitting curcuit in which the | ance with this invention the exposed portion
signal of the break-wheel is transmitted. The | of the circait—that is, the part that extends

45 motor is provided with a detent or stopping | through the Dbuilding and is provided with 93
device arranged to be tripped by the action | thermostatsfor automatically controlling it—
of the armatures of any one of a number of | is divided into branches, herein shown as two
different electro-magnets. In this instance |in number, each of which contains one of the
three of such electro-magnets are employed. | controlling or starting magnets, so that the

g0 The sail electro-magnets are connected with | breakage of either one of these branches de- 1oo
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magnetizes its corresponding magnet, which,

as before stated, sets the motor in operation;
but a brealkage of one branch only does not
demagnetize the magnet in the other branch,

5 nor does it open-circuit the battery, the cur-
rent of 'whieh still has a circuit through:the
other: branch.  The signal produced by the
motor in such operation as occurs when one
only of the starting-magnets releases it ‘is

1o what may be called an “incomplete signal,”
as will be hereinafter explained, and pro-
duces a different: message at - the: receiving-
station from that produced by the action of a
fire on the thermostat; but it is of value, as

15 it calls attention to the fact: that the cirenit
at the transmitting-station is deranged by
having one of its - branches broken. : If, how-
ever, a fire breaks out, since both branches ex-
tend through practically the same space, the

20 thermostats in:each will be affected by the
fire, and: consequently both branches will be
opened by their thermostats and both detent-
controlling magnetswill drop their armatures,
and the controlling-cireuit will be completely

25 open. This release of both armatures does
not, however, produce any different meechani-
cal effect upon the transmitter from that pro-
duced by the release of only one of said arma-
tures; but it causes a different message to be

3o sent, constituting a complete fire-alarm:mes-
sage, which shows not only the location of the
transmitter—that is, indieates the location of

a building or group of buildings in:which a
fire has broken out—but:also shows the par-

35 ticularpart of abuilding or group of buildings
in which the thermostats have been operated.
The two branches of the controlling-cireuit
after passing through the separate magnets
come together and pass as a single circuit

40 through a relay-magnet which controls the
main transmitting-circuit in a manner which
will be hereinafter described. Thus as long

as either branch of the controlling-circuit is
complete the said relay-magnet will remain
45 energized and will produce no effect on the

main circuit, the transmitting break-wheel in |

which will send the signal corresponding to
the building-number only. When, however,
both branches are broken, the said relay-mag-
5o net will be thrown into open circuit and its
armature will be retracted and thereby trans-
mit an impulse into the main circuit, which
will, however, be timed so as not to interfere
with the main signal produced by the break-
55 wheel, but will cause an addition to the said
main signal, and the motor that operates the
main break-wheel also operates a movable
signaling-surface co-operating with the con-
trolling-cireuit and so arranged as to govern
6o the operation of said relay, causing itsarma-
ture to produce a greater or less number of
movements, and consequently to transmit a
greater or less number of impulses or cireuit
changes into the main line, according as the
65 branches are broken in oneor another portion
of the building. This last result is attained
as follows: The controlling branches are each

composed of loops extending into:the: differ-
ent parts of the building—as, for example, one
to each floor—and the said loops are brought
back to the transmitting-instrumentand con-
neeted: with separate contact-springs, which
will, for convenience, be referred toas consti-
tuting a regular series, the first loop passing
to the first floor of the building, having its
ends connected, for example, with springs 1
and: 2, the second loop extending through
the second floor of the building, having its
ends connected with springs 2 and 3, and so
on. : The springs co-operate with a.drum:con-
nected with the circuit beyond the meeting-
point of the branches and having projections
that make and break contact with the series
of springs eonsecutively in the rotation of the
drum. :Thus if both branches are opened in
the third loop, for example, or between the
third and fourth springs, the operation is as
follows: The opening of both branches opens
the circuitof therelay, before mentioned, and
then as the drum:begins to: rotate it makes
contact: first with the first spring; and asthe
circuit is complete up to said spring: it con-
tinues from the spring to thedrum and onto
the relay, energizing the same and produe-
ing a closed ‘impulse in said relay; which is
transmitted by the relay to the main line.
As the second projection on the drum passes
the second spring, the same: operation is re-
peated, as the controlling-circuit is complete
up to thesecond spring. . Thesame operation
takes place when the third projection passes
the third spring; but when the fourth pro-
jection passes the fourth spring no effect is
produced on the relay, as both branches are
broken before arriving at the fourth spring,
so that contact of the fourth spring with the
drum cannot close the circuit through the re-
lay, as is the case with the preceding springs.
If there are more than four springs in the se-
ries, all beyond the fourth will produce no
effect, as the complete break in both branches
of the controlling-eircuitin the loop Letween
the third and fourth springs throws all be-
yond the third spring into open circuit. The
projections on the drum are so arranged with
relation to thesignaling-sarface of the break-
wheel that sends the signal for the general
locality that all the imnpulses transmitted into
the main circait through the agency of the
drum and relay will take place at the time
that the break-wheel is not produecing its
breaks in the main cireuit, and with the ar-
rangement just deseribed the signal produced
by the springs, drum, and relay will be a se-
ries of dots,if the Morseregister receiving ap-
paratus is used, as is commonly the case, the
number of which corresponds to the number
of the loop in which the two branches of the
controlling-circuit have been opened by the
action of the thermostats.

For convenience the signal of the main
break-wheel will be referred to as the “build-
ing-number,” and the signal produced by the
springs and the drum and relay controlled
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thereby will be called the “floor-number,”
and from the description previously given it
is evident that if only one of the branches of
the controlling-circuit is broken the build-
ing-number only will be transmitted, while
if both branches are broken in a given loop
the building-number followed or preceded by
the floor-number will be sent, and conse-
quently the reception of a signal containing
both floor and building numbers will be un-
derstood as indicating that a fire has broken
out in the floor of the building thusindicated,
whileif thebuilding-number aloneisreceived
it will be understood that some derangement
of the circuit other than that produced by
the breaking out of a fire has taken place,
and the proper inspection and repairs may
be made as soon as convenient.

As it may frequently happen that the ther-
mostats in both branches will not be oper-
ated by the rise in temperature at the same
moment, it would result that when the first
branch was opened the motor would begin to
operate the same as for a broken line, and a
thermostat in the other branch might not be
operated until the motor had nearly com-
pleted its run for a single signal. To pro-
vide for such emergengy and insure that the
full message shall be repeated the desired
number of times after the second thermostat
has been operated,the detent of the motor is
so coustructed that when released by the
operation of one of the controlling-magnet
armatures it will run so as to turn the break-
wheel a definite number of times or give what
is called a “ certain number of rounds or repe-
titions of the signal ”—in this instance four—
and will then be antomatically stopped if no
other of the controlling-magnets” has been
operated in the meantime; but if a second
controlling-magnet should be operated, as by
the breaking of the second branch, the effect
of its armature on the detent mechanism will
be such that the motor will make its complete
operation of four rounds after the second
armature has been operated, so that if at any
time one of the branches becomes opened,
either by accidental breakage or by the ac-
tion of a fire at some considerable period of
time in advance of the other, the motor will
run its full course, owing to the release ef-
fected by the magnet so operated, and will
then stop, having transmitted the building-
number only; but when the second magnet
is operated by the opening of the second
branch the motor will again start and runits
full course, transmitting the full fire-alarm
signalorgiving both the building-numberand
the floor-nnmber, and it is only when both
branches are open that the proper fire-alarm
signal can be given, and as an accidental
break or rupture of the wiring would rarely
occur in both branches at the same time
there is only a very small possibility of a false
fire-alarm being transmitted. As shown in
this instance, the controlling-circuit has one
terminal connected with the ground and then

passes through the battery, from which the
twobranches are extended, each in the several
loops, through the several sections or floors of
the building or structure to be protected and
are then brought together and carried as a
singleline throughthe relay,beyond which the
circuit passes through another magnet, which
also controls the detent-motor, and is then
grounded, preferably, through a different
ground connection from the one at the othér
end of the battery-line, one connection being,
forexample, made with the gas-piping and the
other with the water-piping of the building.
By this arrangement if a ground connection
shouid ‘come to the line anywhere between
the battery, which is near one ground connec-
tion, and the detent-confrolling magnet last
referred to, which is near the other ground-
terminal of theline, the current will be divert-
ed from the last-mentioned or “grounded”
magnet, as it will be ealled, causing the same
to be demagnetized and to release the motor,
which would run and transmit the building-
number only, thus calling atteution to this
derangement of the wires.

Figure 1 is a plan view of a transmitter
embodying this invention; Fig. 2, a front ele-
vation thereof; Ifig. 3,a sectional view show-
ing the detent mechanism of the motor mainly
in end elevation and in normal position; Fig.
4, a detail showing the detent mechanism in
the position oceupied when the imotor is just
released and set into operation; Fig. 5, a simi-
lar view showing the parts in the position
occupied just as the motor is finishing its
movement and is about to be re-engaged and
stopped by the detent; Fig. G,a sectional de-
tail on line 2, Fig. 1; Fig. 7,an end elevation
of the break-wheel and drum, and Fig. 8 a
diagram_showing the circuit connections of
the various parts.

The motor « consists of a clock-work or
train of wheel-work of usual construction,
shown in this instance as actuated bya main-
spring «? which drives a gear ¢, meshing
with a pinion «'on theshaft b, provided with
a gear o, forming a portion of the governing-
train, which terminates in an escape-wheel ¢,
(see Fig. 2,) controlled by an anchor or pal-
lets «, which are vibrated by the teeth of
the escape-wheel ¢° when the motor is run-
ning. The said pallets a” are connected with
the shaft &, provided with a stop-finger o,
which is controlled by a stop projection ¢, con-
stituting the primary detent or stopping and
starting device of the motor. When the pin
¢ engages with either side of the finger ¢ as
shown in Fig. 2, it prevents the vibration of
the shaft and pallets, and the latter lock the
escape-wheel, and thus preventthemotorfrom
running; but when the said projection ¢ is
raised above the path of vibration of the fin-
ger o’ the latter is released and permits the
motor to run until the said projection ¢ is
again dropped into the path of vibration of
the end of the arm ¢ and again arrests the
motor. The shaft b of the train before re-
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ferred to is the onethatdrives the signaling-
surface of the apparatus shown as a break-
wheel b? governing the main transmitting-
circuit, as will be hereinafter described, and
the said shaft also drives the drum d, which,
in connection with suitable contact-springs e
€%, &e., controls the operation of the relay-
magnet which transmits the floor-number
into the main circuit when a fire is broken
out.

For convenience of construction the motor
a, Figs. 1 and 2, is contained in a separate
frame-work from that which supports the
shaft 0% of the break-wheel b?and drum d, the
said shaft b® being connected with the shaft
b of the motor by a suitable clutch device,
(shown in Figs.2,3,and4,) as a transverse pin
fin the end of the shaft b, which pin engages
with aslotin the end of the shaft b® asshown
in Fig. 2, when the motor-frame ¢ is connected
with the frame that supports the bearing for
the shaft 5. The latter frame is mainly in
the form of a box ¢, (see Figs. 1,2, and 3,) at
the front of which are supported the several
magnets i, 1% k% and 4, the magnets 7 and 7?
being the ones included in the two branches
of the controlling-circuit, as will bé hereinaf-
ter more fully explained with reference to the
diagram. Themagnet/h®is included between
the junction of said branches and the ground,
being the magnet thatis affected by a ground
connection on the controlling-circuit, as be-
fore explained, whilethe magnet +is the relay-

magnet that is included in the controlling-.

circuit beyond the junetion of its branches
and is controlled by the drum d and springs

~¢, and-in turn -by its armature transmits the

corresponding impulses into the main circuit
governed by the break-wheel 07

So far as the mechanical construction is
concerned the magnets i 72 ° are alike and
all in the same relation to the actuating-mo-
tor a, each of said magnets controlling the de-
viee that effects the disengagement of the de-
tent a’c of the motor before mentioned. This
disengagement of the detent and its subse-
quent control are effected by the following
mechanism, (best shown in Figs. 3, 4, and 5:)
The magnets i 7? 1% are arranged in a row on
the frame g, as shown, and the armature of
each is supported at the end of a leverk, (see
Fig. 3,) extending into the said box and piv-
oted at %® therein in such manner that when
the corresponding magnet is demagnetized
its armature falls by gravity or is otherwise
tetracted, turning the said lever k& from full
to the dotted line position, Fig. 3. The arma-
ture-levers k& of the three magnets i 11* 1i® are
all alike, and the portion /® of said levers at
the rear of their pivotsstands beneath a plate
or blade m, extending lengthwise of the frame
g and pivoted at m?* in such position that the
upward movement of the arm /* of any one
of said levers will turn the said blade from
the full to the dotted line position on its pivot.
The said levers k are provided at their ex-
tremities with dogs or pawls & which are

shown as weighted and pivoted in such man-
ner that in the upward movemsnt of said
pawls produced by the dropping of the ar-
matures the said pawls will engage the blade
m and turn the same, as shown; but when
the levers & are moved back from the dotted
to the full line position the dogs &* will pass
down by the plate m without moving the lat-
ter. When one of the magnets & * 2% is de-
magnetized and the corresponding armature
permitted to drop, the said armature falls so
far as to be substantially out of .the field of
the magnet, and consequently remains in its
dropped position, whatever may be the con-
dition of the magnet, until it is restored by
hand or some other means than the normal
attraction of the magnet. The dropping of
any armature-lever k rocks the plate m mo-
mentarily from the full to the dotted line po-
sition; but in this movement the dog k*passes
by the edge of the plate m, so that the latter
immediately after being rocked to the dotted-
line position is permifted to fall back to its
full-line position, and if another of the arma-
ture-levers % is dropped the same operation
on the plate m will be repeated, and so on,
the plate m being operated by each armature-
lever independently of the condition of the
others when such operation fakesplace. The
plate m in its rocking movement engages an
arm 7 of adetent-trippinglevern? fulerumed
at 77 and engaged with the detent-arm c?
that carries the detent projection ¢, which
engages and controls the other detent member
a’, as best shown in Fig. 2. Thesaid detent-
arm ¢? is pivoted at ¢® on the end of the mo-
tor frame-work and is provided with a pro-
jection ¢, shown in this instance as the end
of a screw which may be adjusted as re-
quired and which rests over the end of the
actuating-lever 7%, so that the said arm 2 is
raised whenever the levern?is operated by
the plate m upon the movement of said plate
produced by the dropping of one of the mag-
net-armatures.
m is only moved momentarily and the lever
7 has the same momentary operation, so that
it only lifts the detent-arm c* for an instant,
and if the latter were controlled only by the
lever n? it would immediately fall back and
re-engage the detent ¢ ¢’ so that the motor
would only run for an instant. The de-
tent-arm ¢*, when actuated by the lever n?
is immediately placed under control of the
controlling mechanism, which retains the de-
tent disengaged for a definite period of time
of runningof the motor,and at the end thereof
causes the said detent to be again engaged
and the motor to be stopped. To effect this
controlling of the detent, the arm ¢? is con-
nected by a link ¢® with a controlling-arm S,
which is itself governed by a movable pat-
terned controlling or supporting device o, the
said arm ¢® having a projection ¢7, that rests
on said controlling device o and normally en-
gages with a deep noteh or shoulder ¢® on said
controlling device o, as shown in Fig. 3, per-

As before stated, the plate”
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mitting the arm ¢ to-drop low enoagh to en-
gagethedetent. Thesaid deviceoisweighted
or provided with an extension ¢ which tends
to cause it to rotate on its supporting pin or
hub of, on which it is loosely hung, in the di-
rection of the arrow, Iig. 3, and the moment
the arm ¢ is raised, as before described, by
the lifting of the detent-arm ¢? the said de-
vice o turns by gravity in the direction of the
arrow to the position shown in Fig. 4, in which
it is arrested by a long shoulder ¢® striking
on the projection ¢" of the arm ¢ and said
arm ¢% will thus be supported on the toothed
high part o® hetween the outward shoulder o°
and the inward shoulder ¢® until the deviee o
is turned in a direction opposite to the arrow,
so as to bring the noteh ¢® again under the
projection c'. ‘

In order to insure the dropping of the con-
trolling device from the position shown in
Fig. 3 to that shown in Fig. 2, when the arm
¢’ is raised by the momentary action of the
actuator #* and m one or more additional
supports pp?areemployed,which bear against
the end of the arm ¢f, as shown in Fig. 3, and
are acted upon by a spring so as to immedi-
ately fall under the end of the said arm, as
shown in Fig. 4, when said arm is raised, they
supporting the arm with the projection ¢" a
trifle above the highest part of the supporting
device 0% so that the latter is free to turn by
gravity in the direction of the arrow, Fig. 3,
until arrested by the still higher shoulder ¢,
as shown in Fig. 4.

The turning back of the controller o from
the position shown in Fig. 4 to that shown in
Fig. 3, so that the projection ¢ may drop into
the notch o® and stop the motor, is effected as
follows: The mechanism being so constructed
that it requires a definite number of com-
plete rotations of the shaft b 0% and conse-
quently of complete rounds of the break-
wheel 07, before such stopping of the motor
can take place, this dropping of the de-
tent-controlling arm c¢®and the connected de-
tent-arm ¢? is effected by a projection U* on
the shaft 0, which, as the motor runs imme-
diately after its detent is disengaged, travels
around and. first acts upon the arm »* of the
highest support ? (the said arms p*® p* con-
stituting an elbow-lever) and rocks the said
lever so as to carry the projection p* out
from beneath the end of the arm ¢* which
then drops by gravity onto the end of the
projection p, the arm ! of which is shortly
after engaged by the projection b* and oper-
ated in the same manner, dropping the arm
¢S until its projection ¢ rests upon the sur-
face o at the side of the shoulder 0%

The two arms p p* are employed for a
greater certaintyin catching the arm ¢®when
suddenly raised, since if it fails to be caught
by the arm p® it will certainly be caught by
the arm p and supported until the controller
o can be dropped back. After the projection

¢ is thus brought upon the surface o® the
arm b in continuing its movement, engages

with a projection or tooth o” of the controller
o and turns the same in the direction oppo-
site the arrow far enough to carry the shoul-
der or tooth of of the surface o° past the pro-
jection ¢%, which then drops at the side of the
shoulder or tooth ¢® and sustains the coutrol-
ler after the arm ! has passed the tooth o".
This movement hasbrought another tooth at
the lower part of the controller into the path
of the arm &%, which at the end of the next
rotation engages the said tooth and moves
the controller along a step farther, where it
is engaged by the next tooth of the surface
o, and in this manner the controlleris turned

70

8o

back step by step at each rotation of the -

break-wheel shaft from the position shown in
FFig. 4 to that shown in Fig. 3, and the num-
ber of teeth to be engaged by the arm 0! and
the corresponding number of holding-teeth
on the supporting part o®deterinine the num-
ber of rotations of the shaft b that will take
place after the motor is started before it is
stopped by the re-engagement of the detent.

If the final dropping of the arm c® were ef-
fected solely by the movement of the support-
ing-surface ¢® produced by the arm 0%, great
nicety in construction would be required to
have the arm ¢®drop over itsshoulder just at
the instant that the arm b*had ceased acting
upon the last tooth or shoulder at the under
side of the controller, as if it dropped before
the arm 0* had passed the said arm b* would
engage the controller and prevent its falling
back immediately after the next rise of the
detent-controlling arm, while, on the other

“hand, if the arm 0* should pass its notch be-

fore it had quite carried the shoulder o® by
the projection ¢ the latter would not be
dropped and the controller o would fall baek
to the tooth preceding the shoulder ¢®. In
order to prevent this operation, a secondary
support is provided, consisting of a weighted
dog », which normally, while the motor is run-
ning, hangs on the same support o' as the con-
troller o, with its upper end #* beneath the
projecting pin ¢® on the arm ¢, as shown in
Fig. 5, and the arm b is arranged to engage
with the under partof the controller until its
shoulder o?is carried well past the projection
¢, which then drops into engagement with
the upper end of said shoulder 0% as shown
in Fig. 5, but is arrested by the support »*be-
fore it falls deep enough past the shoulder 0®
to permit the engagement of the detent. The
arm D' in its rotation engages the lower end
of the supporting-dog + and turns the same
on its supporting-pivot, as will be understood
by a comparison of Figs. 4 and 5, until it car-
ries the end 22 from beneath the pin ¢ as
shown.in Fig. 3, when the arm ¢* is permitted
to drop to the bottom of the notch or shoulder
0* and the detent is brought into re-engage-
ment. This secondary stop or support 1* for
the controlling-arm ¢f insures the accurate
stopping of the motfor with the break-wheel
shaft at exactly the same pointin its rotation
at every operation. DBy the operation of this
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device if any one of the armatures of the mag-
nets i h* AP is 'dropped the detent will bé dis-
engaged by the actuating-arm-n? and will

then be retained. disengaged by the control-

ling mechanism o 0® until the shaft b of the
break-wheel has made a definite number of
rotations—in this ease four-—when the detent
will be again engaged and the motorstopped;
but if at any time after the motor has thus
completed ‘its run and been stopped, or at any
time while it is making its run of fourrounds;
another of the magnet-armatures: is-dropped
it will: again throw the arm ¢® up onto the
support of the arms p p? permitting the con-
trollero tofall back again to its starting-point,
(shown in Fig. 4,) so that the motor will run
for: four eomplete rounds of ‘the break-wheel
after the last magnet is operated.. ‘The pur-
pose of this construction will: be best under-
stood upon reference to the circuit arrange-
ment . shown in Fig: 8, which 1is ag follows:
The several magnets 7, h?; 7?, and ¢ are all op-
erated by the controlling circuit-and: current
ofithe ! battery B ‘therein. | One pole of isaid
battery is connected’ with the ground, (indi-
cated at: 2,) while: the other pole is connected
with wire 3, which is dividedintetwo branches
4 5,-which pass through the coils of the mag-
nets i i? respectively, and are then connected
with the springs e ¢!, from: which they ex:
tend: through one portion of the structure to
be protected—as, for :example, the first floor
of a building—and are provided with a num-
ber of thermostats T 1% which may be of any
suitableorusual construction,being arranged
normally to keep the: circuit: closed, but: to
open the same when exposed to a temperature
somewhat greater than can exist under the
normal condition of things, so that they will
be operated to break the circuit when a fire
breaks out. The two branches 4 5in a given
floor are so arranged that the thermostats T
T® are about equally exposed to the heat of
the fire; but the circuit-wires are so carried
that any action that would be likely to brealk
one would not be likely to affect the other, so
that an accidental break or rupture of the
circuit- wire would affect only one of the
branches 4 or 5, while, on the other hand, if a
fire should break out both branches would
soonbeopened bytheirrespective thermostats,
although, of course, one might and probably
would be opened a short period of time before

- theother. Thebranch 4 after passing through

the first floor is carried back to the transmit-
ting-instrument and connected with the sec-
ond spring ¢? of the series, and is also carried
on from said spring, as seen at 14, to the next
portion of the building to be protected—as,
for example, the second floor—from which it
returns to the third spring €3, and is then car-
ried to the next section, as shown at 24, and
brought back to the next spring ¢, and so on
for as many spaces or sections as the building,
structure,or group of buildings to be protected
may be divided into. The other branch 5 is
also carried, as shown at 15 and 25, through

tation of the said- drum.
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the second and third floor spaces, and, in fact,
toall the spaces through which the branch 4 14,
&c., is carried, having: the same: relative :ar-
rangement in each spacethat hasalreadybeen
deseribed for the portions 4 .5:0f the branches.
For the most: perfect operation the: loops &
15 25 are carried back tothe transmitting-in-
strament and connected with: springs et ¢'®
el &e., as shown in dotted lines, Fig. 8, the
said springs being arranged to make pairs
with springs e¢:¢® ¢, &e.; 50 that the teeth or
projections z of the drum: d will touch both
springs of ‘each pair simultaneously. It is
not absolutely: essential, however, to the op-
eration that both branches should be carried
baek to the transmitter, and the braneh 5 15
25 might be ‘made with only the portions
shown in full lines, the springs e e* e'?, &e.,
being omitted. . After. passing :to :the:last
spring e* of the series, Fig. 8, the branches 4
14 24 and 5 1525 unite and are extended, as
shown :at 8, through the coils of:the relay-
magnet 4, from which the ¢ircuit is extended,
as shown at 9, to oneterminal of the ground-
magnet: k% the other terminal of which is con-
nected, as:shown: at 10, with: the grouund.
The: ground connections 2 and 10 are made
through spring-contacts 4% and their corre-
sponding anvil-pieces % {*, the purpoese and
mode of operation of which will be hereinaf-
ter explained.: The wire 8§ between the junec-
tion of the branches and the relay < is con-
nected by wire: 12. with a contact-spring wu,
that makes electrical contact with the drum d
or gn extension thereof during the entire ro-
I'he result of this
arrangement is as follows: When the entire
circuit:2 3 and the branches 414 24 and 51525
and the continunation'8 9 10 are complete and
intact and the magnets I, 1i?, /%, and 1 all re-
main energized and the motor remains locked,
if any of the unbranched part of the line 3
or 8 9 10 breaks all of the magnets will be
demagnetized and the motor will be set run-
ning, causing the break -wheel 0% the con-
struction of which will be hereinafter briefly
described, totransmit itssignal into the main
line 20 30. The unbranched portions 2 3 89
10 of the line are, however, located at or near
the transmitting - instrument and may be
thoroughly protected, so that an accidental
rupture in these portions rarely.occurs and
scarcely requires to be provided for, although
the receipt of a message giving the building-
number at the central station should asa rule
be promptly attended to by sending an in-
spector to repair theline at the building from
which such signal has been received. The
branches 414 and 515, &e., however, have to be
extended for a considerable length, and are
thereforemorelikely tobeaccidentally broken.
A Dreak in one of these branches—as, for ex-
ample, the branch 5 15 25—will demagnetize
the magnet #?in that branch; but the magnet
h will remain energized, as the current still
flows-through the unbroken branch 4 14 24,
and the cireuit through the magnets ¢ and
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h* will Temain substantially the same as be-
fore. The result of this operation is that the
dropping of the armatuare of the magnet 7*
sets the motor in operation, as before de-
seribed, and the break-wheel U® sends the
building-number; but the relay-magnet ¢isnot
affected,and no further effect onthe main line
20 30 is produced than that of the break-wheel
0% Assuming, however, that the break was
occasioned by the action of a fire on the ther-
mostats and oceurred first in the loop 25 of
the branch 5 15 25, the operation would be of
course at first the same, as just described, as
produced by an accidental breaking of said
branch; but after a short period of time one
of the thermostats in the loop 24 of the other
branch would respond to the increase in tem-
perature, so that this branch also would be
broken, thus completely opening the circuit
of the battery B and causing the relay-mag-
net ¢ to be demagnetized, as well as the mag-
net 2 and the magnet 4%. The dropping of
the armature of the magnet h, either alone or
accompanied by the armature of the magnet
h®, would cause the detent-controller o to fall
back to the position shown in Fig. 4, as be-
fore described, so that the motor would run
the four complete rounds after the first time
that it passed its starting-point after the drop-
ping of the second magnet-armature. The
break-wheel [? would continue operating as
before and there would be the following ad-
ditional effect on the relay-magnet ¢: The
said magnet 4, as before stated, would be de-
magnetized upon the breaking of the second
branch, although it would not be affected by
the breaking of one branch only. Then as
the drum rotated its projections would pass
and make contact with the springs e e? €3 ¢
consecutively, the said projections being so
arranged as to break contact with one spring
before making contact with the next. As a
result of this operation, when a projection of
the drum made contact with the spring e the
circuit of the battery B would be eompleted
through the relay ¢ by wires 2 3 4, spring e,
drum d, spring wu, wires 12, 8, 9, and 10, and
the relay-armature would be attracted as long
as the projection of the drum d made con-
tact with the spring e. Then as it passed the
said spring the relay-armature would be re-
tracted, and as the next projection made con-
tact with the spring €* the relay would again
be energized, the circuit being the same as
before, except that it includes the first loop
between the wire 3 and the spring €% said
loop not having been broken. As the third
projection passes the spring ¢* the relay will
again be energized, the ¢ircuit then includ-
ing the unbroken loop14; but whenit passes
the spring ¢' no effect will be produced on the
relay, as the circuit of the battery B is ecom-
pletely broken in both branches before ar-
riving at the spring ¢!, Thus the armature
of the relay-magnet ©« makes a number of vi-
brations or movements corresponding to the
number of loops in the branches which are

intact, and said movements of the arniature
are employed to transmit corvesponding im-
pulses into the main-line cireuit 20 30, the
sald number of impulses corresponding to
the number of loops in which both branches
of the cirenit are broken, and thus giving a
signal whieh is the number of the floor or
section of ‘the building in which the fire has
broken out.

The way in which the different signals are
transmitted into the main-line circuit is as
follows: Thesaid circuit and the arrangement
of the receiving-instruments therein form
the subject of anotherapplication for Letters
Patent, Serial No. 358,632, filed July 14, 1890,
and it is sufficient for an understanding of
the present case to explain that the main line
20 30 extends to a receiving-station and is
provided with a receiving instrument, or in-
straments, which responds to breaks in the
line 20 30 when the latter is in the condition
of a closed metallic cirenit disconnected from
the ground, and said instruments, or one of
them, also respond when the main line 20 30
is connected with the groundand the ground
connection is broken and closed in accord-
ance with the current-impulses to be trans-
mitted. The break-wheel 0% when sending
the building-number alone, produces both
these effects, so that the signal is received by
the line when intact andin working condition
on the metallic-cireuit instrument, and if the
lineextending fromoneside of the break-wheel
tothe central office is broken the said message
is received over the ground-circuit through
the line at the other side of thebreak-wheel.
This result is effected by the construetion of
break-wheel best shown in Fig. 7. The por-
tions 20 30 of the main line entering at the
two sides of the stations are connected with
two springs 1w w? which normally rest in con-
tact with the surface of the break-wheel 0%
and are thus connected, keeping the metallic
circuit closed. When the break-wheel is set
in motion, a series of notches 0% correspond-
ing to the number of the signal, (in this in-
stance “23,”) pass beneath the springs, thus
causing them tobecome electrically separated,
so as to cause breaks in the metallic cireuit,
which produce the correspondingsignal at the
receiving-station. Tmmediately after these
notches have passed the springs w w® and
while the latter remain in contact with the
surface of the break-wheel a number of pro-
jections 1 on the latter, corresponding to the
arrangement of the notches, pass a contact-
spring 1%, connected by abranch wire 31, Fig.
8, with the ground, and thus produce, as
shown in this instance, the same number and
arrangement of closures in the grounded cir-
cuit that the notches produce breaks in the
metallic circuit, although it is obvious that
the breaks and closures might be reversed, if
desired. After both notches 0 and projec-
tions U'have passed the corresponding springs
there is a sufficient portion of the periphery
of the break-wheel which has to pass in con-
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tact with the springs ¢ 10? before the notches
come around at the end of the rotation of the
said springs to afford time for the reception
of the floor-number signal, if such signal is to
besent. This floor-number signal is produced
by the movement of the armature-lever * of
the relay-magnet 4, if said relay is affected by
thecontrolling circuitand druin d and springs
e €% as before described, as follows: The said
armature-lever 7% is connected by wire 32 with
the break-wheel 12 as by a spring w*, which
rests in contact with the said break-wheel
during the entire rotation thereof. One of
the stops (in this instance the front stop %) of
the relay-armature lever 42 is adapted to be
connected by wire 33 34 35 with the ground
in"case the building-number is to be trans-
mitted, so that in such event the attractive
movements of the armature 4 produced in
response to the action of the projections of
the drum d and springs e ¢ as before de-
seribed, will produce a number of closed im-
pulses in the ground branch 32 83 34 35, which
will be received the same as those produced
by the projections U° in the ground branch 31.
If the relay-armature were arranged to close
on its back stop, it would keep the ground on
the main line all the time;, except when the
teeth- corresponding to the springs e €2, &e.,
up to the loop that was opened were passing
the said springs, which would produce an ob-
Jjectlonable record, while if it closed upon the
front stop and the latter were connected di-
rectly and permanently with the ground it
would remain closed all the time when the
motor was operated without causing the re-
lay to respond, as is the case when the acci-
dental derangement of the controlling - line
-occurs. This would alse be objectionable,
and in order to cause the relay to send closed
impulses only in response to the drum d and
springs e €7, &e., the ground connection from
the front stop +° includes contact-springs hf
17, which co-operate with the armatures  of
the magnets /. /% the said armature being
electrically connected by the metallic frame-
work, as indicated at 84in the diagram, while
the springs K% A7 are insulated from said
frame-work and disconnected from said .ar-
matures..when the latter are attracted, as
shown in Fig. 3, one of said springs being
connected by wire 35 with the ground and
the other by wire 33 with the relay-contact 45
It thus requires the dropping of the arma-
tures of both magnets A 7/’ to connect the
ground branch 33 34 35 of the main circut 20
30, so as to make the relay-armature oper-
ative to transmit into the main line, and as
it is only when the armatures of both mag-
nets 7, /* have been released that the build-
ing-number is to be transmitted, and as it is
only under these conditions that the relay-ar-
mature will respond, it is obvious that the
floor - number will be transmitted with cer-
tainty, in addition to the building-number,
over the main line 20 30. As the magnet 7i?
is connected with the ground near the end of
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the controlling-circuit remote from the bat-
tery, a ground connection made at any point
on the said eircuit will short-circuit the said
magnet, which will drop its armature. and
cause the motor to start; but as the magnets
Iy I arve placed in the battery-circuit near the
battery they will not be shunted by a ground
connectiononthe exposed partofthebranches.
The relay < would also be demagunetized by
the grounding of the circuit; but this would
produce no effect on the receiving-instrument,
and the motor would run and turn in the
building-number by the break-wheel 0? the
same as for an accidental break in the con-
trolling-line.

In order to bring the relay 7 into cireuit
again in case it has been shunted bya ground-
ing action on the controlling - cirenif, the
switch #* is employed, the same consisting of
an elbow-lever having one arm divided into
two prongs which normally stand discon-
nected from the springs ¢ as shown in full
lines, Fig. 6. The other arm £7 of said elbow-
lever is in position to be acted upon by a
cam % on the shaft D®of the drum, which cam
immediately after the motor is set in motion
acts on the said arm £7, which is shown as
provided with a friction-roll, and turns the
switch #, so that its prongs lift the springs ¢
#* from their ground-contacts ¢* 4, and at the
same time connect the said springs ¢ #*to-
gether, thus making a direct metallic con-
nection between the terminals 2 10 of theecir-
cuit of the battery B, which will then work
as a metallic cireuit unaffected by the single
ground-contact that has accidentally been
made with it. "The switch #* bears with suf-
ficient friction upon the springs## toremain
in engagement therewith after the cam has
passed them, so that after the building-num-
ber has been sent in by the action of the
ground - magnet . /%, showing a disabling of
the line, the circuit of the battery B will re-
main as a metallic circuit and will operate
the same as the ground-circuit before de-
scribed to again transmit the building-num-
ber if one of the branches should become ac-
cidentally broken, or to transmit the build-
ing-number, followed by the floor-number, if
both branches should be broken. .

The advantage of carrying the loops 5 15
25 of the second branch to the springs e!!
e, &e., is as follows: If either branch should
be broken accidentally—for example, in loop
1—and a fire should subsequently break out
in loop 3, the latter floor-number—namely, 3—
would surely be transmitted, as the battery B
would find a cireuit through one orthe other of
the branches up to the third loop, and conse-
quently the drum would transmit three im-
pulses tothe relay-mAgnet 7, causing the latter
to transmit the correct floor-number. If how-
ever, only one of the branches should have its
loop extended to the transmitter,as shown in
full lines,and that branch should bhecome ac-
cidentally broken, for example, in the first
loop or in any loop nearer the hattery than
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the one in which a fire might subsequently
break out, then if the second loop should he
opened by a fire the floor-number transmit-
ted would be that corresponding to the loop
which was accidentally broken and not the
one corresponding to the location of the
fire, as the circuit through the springs and
drum would be complete only up to the
break nearest the battery. In other words,
in either arrangement it requires the open-
ing of both branches to cause the relay to
respond, and where but one branch is car-
ried to the transmitter-drum it will always
transmit the number of the loop in that
branch nearest the battery that is broken, if
it happens to be broken in more than one
loop,while if both branches are carried to the
drum and are broken one in one loop and the

other in another loop more remote from the

battery the floor-number corresponding to
the last-mentioned loop will be transmitted.
Sueh inaccuracies, however, are of not much
consequence, as the essential thing is to dis-
tinguish between fire-alarms and what may
be called “disabled-line alarms,” which is
done with certainty, exeept in ease Dboth
branchesshould be aceidentally broken,which
would be a rare occurrence. Usually when
the line is in normal condition a thermostat
in onebranch will almost certainlybe operated
in advance of one in the other branch, so that
the fire-alarm commonly received consists of
one or two rounds of the building-number
alone, followed by four rounds consisting of
the building-number followed by the floor-
number. The armature of the magnet /? is
provided with a considerably stronger re-
tractor than that of the other armature, so
that if the battery I3 weakens the said arma-
ture will be released and cause the transmis-
sion of the building-number, and also cause
the battery to be put in metallic circuit, while
the battery strength is still sufficient to prop-
erly operate the other magnets 7, #% and 4.

The apparatus may be modified in various
ways as to mechanical construction, and the
invention in its main featuresis not limited
to the specific details of construction herein
show.

Iclaim—

1. The combination of a motor and detent
therefor with two electro-magnets and arma-
tures, each operatively connected with the
motor-detent, and a cireuit having two nor-
mally-closed branches, each including the
coils of one of said detent-magnets and be-
ing extended through an exposed locality
and containing thermostatie circuit-control-
lers therein, as set forth, whereby the break-
ing of one of said branches affects the corre-
sponding magnet and causes it to release the
motor-detent, but a breakage of both of said
branches is required to completely open the
said circuit, substantially as described.

2. The combination of the motor and itsde-
tent with two detent-operating electro-mag-
nets and armatures included in two branches

from a battery-circuit, and an electro-magnet
ineluded in an unbranched portion of said
circuit, a signaling-surface operated by said
motor, and contacts co-operating therewith
connected with one or both of said branches,
said signaling-surface and contacts governing
the current through the last-mentioned mag-
net when both said branches of the battery-
cireuit are opened, substauntiallyas described.

3. The combination of a motor and detent
therefor with three magnets and armatures,
each governing the operation of said detent,
and a cireuit for the said magnets having two
branches, one of which passes first through
the coils of one of said magnets and the other
of which passes first through the coils of the
other of said magnets, said branches beyond
said magnets being each provided with a
series of circuit-breakers beyond which said
branches are joined together, the circuit be-
yond this junection passing through the coils
of the third magnet, substantially as and for
the purpose described. .

4. The combination of a motor and detent
therefor with three magnets and armatures,
each governing the operation of said detent,
and a circuit for the said magnets including
a battery having one terminal connected with
the ground and its other terminal connected
with two branches which pass first each
through the coils of one of said magnets and
beyond said magnets are each provided with
a seriesof circuit-breakers beyond which said
branches are joined together, the circuit be-
yond this junction passing through the coils
of the third magnet and to the ground, and a
switch operated by said motor that removes
the ground connections and places the ter-
minals of the circuit adjacent to said ground
connections in metallic conneection, substan-
tially as and for the purpose described.

5. The combination of the motor and its
delent with two detent-operating electro-mag-
nets and armatures and a relay magnet and
armature, a controlling-circuit including a
battery and having two branches passing
through the coils of said detent-magnets, re-
spectively, and an unbranched portion pass-
ing through the coils of said relay, and a sig-
naling-surface operated by said motor gov-
erning the current through the coils of said
relay when both said branches are broken,
and a main circuit disconnected from the
said controlling-circuit and operatively con-
nected with the armature of the said relay,
substantially as described.

6. The combination of the motorand break-
wheel operated thereby, and transmitting-cir-
cuit responsive to said break-wheel, and a
detent for said motor with two detent-operat-
ing magnets included in separate branches
of a controlling-cirenit disconnected from the
said transmitting-circuit, and a relay having
its coils included in the unbranched portion
of sald controlling-circuit and its armature
operatively connected with the main trans-
mitting-cirenit, substantially as described.
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7. The combination of the motor and break-
wheel operated thereby and a.transmitting-
cireuit  responsive to isaid i break+wheel with
a detent for said motor, two detent-operating
magnets ineluded in separate branches of a
controlling - ¢irenit ‘disconnected from said
transmitting-cireuit, and a relay having its
coils included in the unbranched portion of
said controlling-cireunit; and a ground branch
connected with the said transmitting-cireuit
controlled by ithe armature of said relay and
provided with eircuit-closers econtrolled by
the detent-operating magnets, substantially
as described.

8. The combination of the motor and its de-
tent anda signaling-surface operated thereby
with ' two detent-operating eleetro-magnets
and armatures and a relay-magnet and arma-
ture, a controlling-cirenit including the coils
of said relay- magnet and havingtwo branches
including the coils of said detent-magnets, re-
spectively; and being extended through sev-
eral distinet localities; 'one of! said branches
being connected at pointsbetween said locali-
ties with contact-pieces co-operating withthe
said signaling-surface which governs the cur-
rent passing through said relay-magnet when

both iof 'said branches are broken, and a main

circuit diseonnected from said controlling-
eircuit and operatively connected with the
armature of 'said relay, substantially as de-
seribed.

9. The combination of the detent with the
detent-controller normally impelled:in one di-
rection, but prevented from moving while the
detent is engaged, an independent detent-
holder, as py for retaining said detent disen-
gaged and at the same time permitting the
detent-controller to be moved into position to
retain the detent disengaged, and an engag-
ing part of the motor which operates the said
detent - holder and controller, as described,
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whereby the latter permits re-engagement of
the detent only after a definite run:of the mo-
tor, substantially as described.

10.: The combination of the motor with its
detent and a detent-controller normally im-
pelled in one direction, but prevented from
moving while the said detent is engaged; the
said motor being provided with a portion that
intermittingly engages the said: detent-con-
troller and moves ‘the samestep by step to-
ward the position to permit re-engagement of
thedetent, and a secondary detent-controller,
asr, ‘whieh prevents engagement of (the de-
tent after the detent-controlleris broughtinto
position topermit such engagement, substan-
tially :as and for the purpose deseribed.

11. The combination of the detent-support
ing arm; as: ¢’ with' the detent-controller o,
having a noteh or shoulder o* and shoulder
0%, both co-operating with the detent and.a
toothed supporting portion 0% and actuating-
teeth 0%, operated by the motor, substantially
as and for the purpose described.

12. The combination of the main transmit-
ting-circuit, a transmitter-motor, and detent
therefor with two detent-controlling magnets
and armatures and eircuit-changers operated
by said armatures connected in series with
one another withisaid main transmitting-eir:
cuit, whereby the operation of both magnets
is required to make the portion of :the main

cireuit controlled by said circuit-changers op- .

erative for transmission, substantially as de-
seribed. '

In: testimony: whereof :1: have: signed. : my
nameto this gpecifieation in the presence of
two subscribing witnesses. .

MORRIS MARTIN.

Witnesses:
Jos. P. LIVERMORE,
Jas. J. MALONEY.
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