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To all whom it may concern :
Be it known that I, GEORGE F. BULEN, a

citizen of the United Smtes, residing in Jersey

New Jersey, have invented certain new and
useful Improvements.in Automatic Testing
Apparatus for Lelegraphic Fire-Alarm Sta-
tions, of which the following is a specification.

- My invention relates to the application oi

certain automatic testing devieces: to signal-
boxes of the type commonly employed in dis-
trict fire-alarm telegraph systems for auto-
matically transmitting predetermined signals
to a central station in the event of the oceur-
rence of a fire or other emergency requiring
assistance in the building in which the par-
ticular signal-box is situared. The efiiciency

of the protection furnished by systems of this

class depends upon each of the signal-boxes
being at all times in perfect working order,
and to render it certain that such will be the
case it has heretofore been necessary to em-
ploy inspectors whose daty 1t 1s to examine at
frequent intervals the signal-boxes and appa-
ratus at each station.

The object of my invention is to provide
mechanism which is preferably employed 1n
connection with the signal-box at each sub-
station for anfomatically transmitting the des-
ignating-signal of that station to the central
office at stated times, provided the apparatus
and circuits are in their normal or operative
condition,
apparatus at a sub-station become for any rea-
son inoperative, the testing-signal will fail to
be transmitted at the proper time, and the at-
tendant at the central office will thus be nofi-
fied that the apparatus at that particalar sta-
tion is out of order and requires attention. In
this manner the services of a regularinspector

may be dispensed with, and 1t 1s only neces-

sary to visit the individual signal-boxes when

it is known by means of the automatic appa-

ratus that they are not in working order.

To this end my invention consists in mech-
anism so organized as to automatically trans-
it a ])redete_rmmed designating-signal to a
central station whenever required for protect-

ive or other purposes, in combination with a |

Should, however, any part of the

|

train or chronometer-movement and arranged
to automatieally set in operation at stated in-

tervals the said signal-transmitting device,

thereby causing the predetermined designat-
ing-signal to be transmitted to t,he centr al sta-
tion.

In the accompanying drawings, illustrating
my invention, Figure 1 is a tfront elevation of
a signal-box with its automatic signal-trans-
mitting mechanism. Fig. 2 is a plan view of
the signal-transmitting mechanism, together
with a portion of the mechanism {or control-
ling the same; and IFig. 3 is a theoretical dia-
gram, showing the arrangement of electric cir-
cuits as well as certain details of construction.

Referring to the drawings, A represents a
suitable case for inclosing and protecting the
apparatus, which is preferably provided with
a hinged or removable door, A’.

Secured within the case A is a metallic
frame, B, for supporting the various parts ot
the signal-transmitting and time-train mech-
anism. The sigpal-transmitting mechanism
consists of a rotating circuit-breaking wheel,
C,oftheusual well-known construction, against
the periphery of whieh rest two metallic con-
tact-springs, ¢ ¢/, which are brought into elec-
trical connection with each other when thus
incontact with the wheel. .Suitable recesses or
notches, ¢% are formed in the periphery ot the
wheel C, which, during the revolation of the
latter in the direction indicated by the arrow,
are made to pass successively beneath the tips
of the springs ¢ and ¢/, and thus interrupt the
electrical connection between them. The re-
cesses ¢? are arranged in suceessive groups, In
a manner well nnderstood, for transmitting any
required numerical signal by thus Interrupt-
ing the circuit a greater or less number of
tunes A sultable train of clock- work, L,
driven by a spring or other like motive power
ig provided for impelling the circuit-breaking
wheel, when the same is released from the de-
taining mechanism, hereinafter described. Oune
of the contact-springs, ¢, is electrically united
by a wire, 1, with the binding-post W, while
the remaining contact-spring, ¢/, is connected
by a wire, 2, through the coils of an electro-

| cireuit-breaking device actnated by a time- go
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magnet, I, with the binding-post X.
main 1111 L proceeding from the battery o at
the central office, is attached to the binding-
post W, and, throunh the cirenit-connections of
the 111%1‘11111911’(, as (le%ubed with the binding-
post X, from which it ezteuds to the succeed-
ing stations of the system in order, and thence
returns to the opposite pole of the battery.

It will be evident from the preceding de-
scription that whenever the circuit-breaking
or traunsmitting wheel C is caused to revolve
the normally- closed circuit of the main line L
and Lmttely o will be interrapted each time a
recess ¢? pass¢es beneath the contaci-springs
¢ and ¢/, and these interruptions are utilized
at the central office to actuate any suitable re-
ceiving or recording instrument, m, or to sound
an alarm.

For the purpose of pmtectnw the building
at which the signal-box is located against fire

or burglary, 1 prowde an auxiliary conductor,

56 7,which traverses the burilding and includes

n 1tsurcu1t suitable tl]ElIDObtrltb and other
forms of circuit-breakers, as indicated at M N,
and which normally short-circuits and demag-
netizes the electro-magnet If, thus allowing 1ts
armature to fall away from the poles of the
magnet, and thereby bringing a detent into the
path of the signal-transmitting mechanism,
which causes the latter to remain inactive so
Jong as the aaxiliary cirenitis complete. The
mechanism which I employ for thus locking
the signaling device consists of a4 detent-arm,

I, attached to the armature-lever. -f of the

electro - magnet F, and moving therewith.
This arm f* s pivotetl together with the ar-
matuare-lever f, at /% and when the armature
E’ is drawn upward by means of a retractile
spring, 3, which i1s the case when the electro-
magnet I'is demagnetized, the arm f7/ projects
into the path of a pin, ¢, extending from the
axis of the escapement-wheel G of tlle mech-
anism which actuates the signal-transmitting
wheel O, thereby zll*l*estiu-fr the movem
the mechanism.

Mounted upon the same axis, O" with the cir-
cuit-breaking wheel Cis a dlmn U againstthe
periphery of which pressesan L-sha ped arm, /4,
extending from the axis f? of the armatuare-le-
ver f, and, during the timme a. signal is being
transmitted, serving to retain the arm 17 out
of the path of the Lletent g. A notch or recess,
¢t, however, is formed. iu the periphery of the

dru:.u C* at the point where the arm f* rests |

wlien the cireuit-breaking wheel has complet-
ed onerevolution. The arm f# by falling into
this recess, allows the arm /7 to be carried into
the path of the detent ¢, thus locking the mech-
anism, in case the armature I/ 1s 1 1ts back-
ward position, away from i1ts electro-magnet
If, as when the signal-transmitting mechanism
has been released by a single short electric 1m-

| pul&e transmitted tllmuﬂh the electro-maguet;

but if, on the other hand, the armature E' re-
mains attracted to the 1:11agnet I, the arm f/
will be held away from the detent ¢ and the

ent of

291,398

The | circuit-breaking wheel will continue to revolve,

repeating its signal at each revolation.

The aumllars conductor 5 and 6, for short-
circuiting the electro-magnet If and normally
allowmg. the arm f/ to be drawn away from
the poles of the magnet, extends from the con-
tact-spring ¢/ to a binding-post, Z, and thence
through the building to be protected, includ-
Ing in its course the several circuit-breakers
within the building, as indicated at N and M,
thence to the bimlmg post Y, which 1s ole('
trically united with the binding-post X. Thus
it will be understood that so Ton o as the cir-
cuit closers or detectors M N, &e., are in their
normal condition the electro-llmguet I (which
is preferably so constructed -as to offer a con-
siderable resistance to the current) 1s shunted,
and is therefore not sufficiently magnetized to
cause its armatnre I’ to overcome the tension
of the retractile spring 3. If, bowever, the
shunt-circuit 5 6 be broken at any point, the
main-line current from the battery o will pass
through the magnet I, causing its armature

to be attracted, thereby removing the arm f7/

from the path of the detent ¢, releasing the
mechanism, and causing the sigual-transmit-
ting wheel to rotate. So long as the arma-
ture F/ remains attracted to the poles of the
magnet F the signal-transmitting wheel will
continue to revolve, and the designating-sig-
nal of that box will be repeated to the central
station ounce during each revolution. When
from any cause the auxihary cirenit 5 6 is
again closed, the armature I will be drawn
away from tlle magnet I¥ by the retractile
spring, and the arm f* will press against the
periphery of the drum C?. The arm f/ will,

"however, be held out of the path of the detent

g antil the sienal bas been completed by the
arrival of the wheel C at its starting-point,
when the arm f* will again fall into the notch
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¢t, thus allowing the arm f’ to come into the

path of the detent ¢ and arrest the signal-
transmitting mechanism.

For the purpose of transmitting a test-sig-
nal to the central station at regular intervals,
thereby assuring the attendant that the appa-
ratusisin workingorder,l provideaclock-work
or chronometer mechanism, the function of
which is to operate at stated intervals a cir-
cuit-breaking device interposed in the path of
the auxiliary or shunt c¢ircunit which spans the
electro-magnet If, It is evident that such a
device will canse the signal-transmitting wheel
to be actuated whenever said device 13 11 a
position to break the anxiliary or shunt ¢ircuit.
The circuit-breaking device which 1 prefer to
employ for this purpose consists of a metallic

| sector-wheel, H, against the side of swhich rests

a contact-spring, I. The wheel H is placed in
electrical connection with the conductord, lead-
ing from one contact-spring, ¢/, of the signal-
transmitting wheel C, and the contact- sSpring
[ is placed in connection with the conductor
leading to the binding-post Z. The wheel H

is normally in the position to close the circult
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with the contact-spring I; but it is caused to | therewith, thus closmg the circuit immediately

revolvein the direction 111dlcated by the arrow
throughtheinstramentality of asuitable elock-
work me(,hamsm. J, driven by a coiled spring
in the manner of an ordinary time-piece. The
wheel H 1s mounted upon an axis, &, and con-
nected with that shaft of the time- trcml carry-
ing the index-itands j by means of a toothed
wheel H', and a pinion, §’, which causes the
wheel H to complete a rev olntion once during
every twelve hours or during any other re-
quired time. A section of the wheel H is cut
away, as shown at 2/, from the periphery to-
ward the axis 7, and the slot thus formed

passes beneath the end of the contact-brush T

once in each revolution, thereby disconnect-
Ing or interrupting the anmllfuy or shunt eir-
cult & 6. In this mannerit is evident that the
signaling-wheel will be released at a particu-
lar momentonce in each twelve hours, or other
stated interval, the electro-magnet F magnet-
ized, and a tebt signal transmitted to the cen-
tral Ottw

For the purpose of preventing the signal
from being repeated a namber of times when
the mechamsm 15 actuated by means of the

testing de?ice, as would be the case were the
shunt-cirenit 5 6 to continue broken by the
slot 4/ remaining beneath the contact-spring
I until carried beyond it by the slow revola-
tion of the (ime-train mechanism, I provide
an arm, K, for moving the disk E{ upon its
ax1s mdependenﬂy 01‘ the clock mechanism,
thereby cansing the shunt-cirenit to be again
closed at the moment the operation of trans-
mitting the signal has been completed.
arm K 18 pivoted at a point, k, beneath the
transmitting-wheel O, and is normally held
back toward the circuit-breaking wheel C by
means of a spring, &#’. A pin, I3, extends from
the transmitting-wheel C behind the arm K,
and when in the position of rest allows the
arm K to be drawn into its backward position
by falling into a recess, k?, formed in-the ba-ck
of the arm K. The lower side of the notech %

15 1in the form of an arc of a circle preferdhly
concentric with that deseribed by the revolu-
tion of the pin 4% thus allowing the pin %® to
be carried with the wheel € through the first
portion of its revolution without affecting the
arm K. The upper edge of the noteh 4%, how-
ever, isrectangular, and when the wheel C has
nearly completed its revolution the pin %3
comes Into contact with the back of the arm
K, moving it forward until the pin has reached

the recess k*, when the arm is again dmwn.

backward by means of the spring k’

Upon one side of the wheel H is provided
an extension, #%, which, while the slot A/ is in
a position to bleak the auxiliary circuit, pro-

Jectsintothepath of thearm K. When the arm
K is thrown forward by the revolution of the

signal-transmitting wheel O it strikes against
the projection 4* and carries the wheel H for-
ward a sufficient distance to cause the slot or

recess A/ to pass completely under the contact- |

spring I and bring the wheel again intocontact

TR

The |

and before the signal-transmitting wheel has
completed 1ts revolution. The armature F/ is
thereapon released from the poles of its mag-

net I, and the arm 7/ locks the path of the

signal-transmitting mechamsm 11 the manner
already deseribed. -

For-the purpose of d“OWIIIH the wheel H to
be moved forward by means of the arm K in-
dependently of the clock mechanism, I mount
the former ]oose]y upon the shaft I and pro-

vide a coupling-pin, I, which projects from be-
8o

neath the disk H thmun*h a slot, I/, in the rim
of the toothed wheel H’ which conveys the
movement of the time- tram to the shaft 2. The
pin [ 1s normally engaged by the wheel H’ at
one exiremity of the slot, and the disk H is
caused to revolve therewith.
ever, 1s of sufficient length to allow the disk
H tobeat any time moved forward a sufficient
distance to cause the noteh A’ to pass com-
pletely across any given point. It will be
seen, thus, that when the contact-spring I has
reacbed the notch A’ the wheel H may be moved
forward asufficient distance tobring the spring
again into contact with the wheel without in-
terfering with the movement of the clock mech-
anisin.
forward by the arm K it will remain stationary
uantil the wheel H’ has been caunsed by the
time-train to pass through a distance equal to
that through which the wheel H was carried
by the arm K. It will then be engaged by the

-couplmﬂ' -pin { and carried forward in the same

manner as before.

The slot, how-

When the wheel has thus been moved
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IFor convenience in testing the apparatus at

other than the normal sctated intervals, I in-
sert in the conductor, connecting the contact-
spring I with the bmdmg -post Z, a switch, P,
for breaking the shunt-circuit U) hand “heu

desired.

By adjusting the handg of the tiine-piece in
any required position with reference to the

noteh formed In the circuit-breaking wheel H,

16 1s evident that the circuit may be caused to

be broken at any required time by causing the

notch to pass benearh the COlltclbt brubh I at
that moment.

It 1s evident that the automatlcallv-opemt
ing device for actuating. the e¢ircuit-breaking
wheel at regularly-recurring intervals may be
applied without modification to signal-boxes

other-than those of fire and burglar alarm sys-

tems—as, for example, to those of the ordi-

nary district messenger systemsin usein large

clties.
I claim as my invention— |
1. The combination, substantially as here-

inbefore set forth, of 2 main line, a series of
signal-boxes each containing automatlc mech-

anism for transmitting a designating station-
signal over said line, and means, substantially
such as described, for automatically setting in
action each of said transmitting mechanisms
at independent and regularly-recurring inter-
vals. .
2. The combination, substantially as here-
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inbefore set forth, of a main line, automatic |

mechanism for transmitting determinate sig-
nals through said main line, an electro-mag-
net included in the electric circuit of said main

line for controlling said automatic mechan-

isin, a normally-closed shunt-conductor span-
ning said electro-magnet, and a circuit-break-

er automatically brought into action by con-
tinuously-operating mechanism for actuating

said electro-magnet by interrupting the shunt-
conductor.

- 3. The combination, substantially as here-
inbefore set forth, of a main line, automatic
mechanism for transmitting determinate sig-
nals through said main line, an -electro-mag-
net included in the electric circuit of said main
line for controlling said autowatic mechan-

»

ism, a normally-closed  shunt-conductor span-
ning said electro-magnet, a circuit-breaker for |

actuating said electro-magnet by interrupting
the shunt-conductor, and chronometric appa-
ratus for automatically actuating the last-
named circuit-breaker at determinate times.

4. The combination, substantially as here-
inbefore set forth, of the continuously-revolv-
ing disk having an extension at one side, cir-
cuit - connections, substantially such as de-
scribed, the circuit-breaking wheel, and the
arm operated by said wheel at determinate 1n-
tervals, to engage said extension and turn said
disk through a portion of a revolation.

In testimony whereof I have herennto sab-
seribed my name this 28th day of July, A. D.

| 1882,

‘ GEORGE I. BULLEN.
Witnesses: | |
DANIEL W. EDGECOMB,

CHARLES A. TERRY.
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