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To all whom it may concern:

Beitknown that I, FRANK B. Woo0D, of New
York, in the county of New York and State
of New York, have invented new Improve-

-mentsin Electric Signaling Systems; and I do

hereby declare the following, when taken in
connection with accompan ying drawings and
the letters and figures of 1efelence marked
thereon, to be a tull clear, and exact descrip-
tion of the same, and \shlch sald drawings
constitute part of this specification.

My invention relates to an improvement in
electric signaling apparatus.of the type de-
signed to provide for intercommunication be-
tween a central station and a series of sub-
stations, the object being to provide for oper-
ating the sub-stations individually or collect-
ively from the central station, to provide for
sending in calls from the sub-stations at the
game time a sub-station is being operated
from the central station, to provide for the
storing of a signal at any or all of the sub-
stations, to provide for turning the gas on or
off in all of the sub-stations, to provide for
flashing the gas-jet in any or all of the sub-
stations, to provide for automatically trans-
mitting emergency calls from the sub-stations
through the central cention to another point,
and to promote the general efficieney of a sig-
nalservice by furnishingasimple, convenient,
and effective apparatus.

With these ends in view my invention con-
sists in a central station and a series of sub-
stations located on a single-wire metallic cir-
cuit; in a single-wire metallic circuit passing
through a series of sub-stations and means
located at the central station and at the end
sub-station of the series for splitting thesaid
circuit into two ground metallic cireuits; in a
single-wire metallic circuit passing through a
series of sub-stations, means located at the

- gentral station ana at the end sub-station of
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the series for splitting the circuit into two
ground metallic circuits, the multiple call-

boxes, the telephones, and the apparatus of
the sub-stations being located in the eireuit,
so that when the same is split the call-box
and the telephone will be on one of the ground
circuits and the apparatus on theother ground
circuit; in a stored signal mechanism located
at each sub-station and adapted tobe set from

the central station and to be released at the
sub -station when the door of the same is
opened in flash-light mechanism; in means
for automatically transmitting an emergency 53
call through the central station to a stable in
the precinct in which the apparatus is placed,
and in certain details of construction and
combinations of parts, as will be hereinafter
described, and pointed out in the claims.

In the accompanying drawings I have
chosen to show myimproved apparatus in its
adaptation to police service, for which it is
primarily designed, although not 11m1ted for .
use in that capacity.

In the said drawings, Figure 1 is a view,
partly in the nature of a dlzwmm showmo
foursub-stations, a central- statlon apparatus,
and astable apparatus, one of the sub-stations
being shown complete, two in outline, and 5o
one in part. Fig. 2is a view embracing the
switches of sub-stations 2,8,and 4 to show the
progressive arrangement of the individual
calling-segments therein. Itig. 3 isa detached
view in sideselevation of one of the stored 45
signal mechanisms, and Fig. 4is a simple dia-
gramshowing thelocation of foursub-stations
on one metallic circuit leading from a central
station and returning thereto.

For facilitating Lhe tracing of the circuits So
I have 1'epresented wires leadiﬂg into and
out of the central station and the sub-sta-.
tions by heavy lines and the wires of all
branech circuits in the central station and in
the sub-stations by light lines. 3¢
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DEFINITIONS.

Beforeproceedingtothedetailed deseription
of the apparatus at the central and sub sta-
tions it may be well to state that the former go
contains a peculiar transmitter, including a
novel switching mechanism, a circuit-inter-
rupter, an audlble alarm-signal, and a tele-
phone, and - that each sub-station contains a
switeh having calling - segments which are 9=
differently placed in cach sub- -station, a step-
by-step mechanism co-operating with the said
switch and including a magnet which, from
its part in this function, will bé called the
“step-magnet,” one or more semaphores, and 100
a flash-light mechanism connected with a.
magnet which confrols their operation and
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will therefore be called the “visual magnet,”
mechanism for turningon and cutting off the
gas-supply, including magnets which, from
their part in this funection, will be called the
“oas-magnets,” a stored-signal mechanism,
ineluding a magnet, which will henceforth be
called the “stored-signal magnet,” and unison
mechanism co-operating with the step-by-step
mechanism to restore the sub-station signal-
ing mechanism to its normal condition after
it has been operated.

Central-station transmitter.—The transmit-
ter of the central station contains a frans-
mitting-wheel A, mounted in insulation upon
an arbor B of a mechanism C, corresponding
to the mechamism of an ordinary call-box,
and provided with anoperating-crank D and
geared-to the arbor, so that when the crank
is pulled down to the position in which it is
indicated by broken lines in Fig.1thearbor,
and hence the wheel, will be caused to move
one revolution. The said wheel is provided
with twenty-four teeth, including a broad in-
sulated tooth ¢’, and with a hub ¥, having
two insulated teeth ¢ and e set into its pe-
riphery and projecting therefrom at a point
adjacent to the said insulated tooth e’. The
teeth of the said wheel engage with a spring-
finger G, normally disengaged from a con-
tact-point H, while the periphery of the hub
and the insulated teeth therein engage with
a spring-finger I, normally disengaged from
a contact-point J, the said spring-fingers and
contact-points being attached to the front
plate of the mechanism C, from which they
are insulated, except the finger I, which is
connected therewith by a short wire K. The
connections of the said fingers and points will
not now be described, but left for deseription
with the circuits of the apparatus. .An arm
L, secured to the arbor B, is prbvided at its
outer end with a pivotal switech M, hav-
ing an outwardly-projecting shifting-finger
N and normally held by a spring O in en-
gagement with an insulated sectional con-
tact-ring made in two corresponding parts
P and P/, the ends of which are separated
by projecting lugs Q and Q’, extending out-
ward from an insulated contact-ring R, lo-
cated inside of and concentrie with the said
sectionalring,andengaged by the switch when
thesameis shifted by its shifting-finger. The
transmitterisalsoprovided with adial R’,hav-
ing its lower portion virtually divided into
a series of radial compartment arranged from
right to left. These begin with a compart-
ment virtually ineluding the shoulder Q and
forming the starting compartment of the de-
vice. Then follow the compartments of the
several sub-stations considered individually.
Theseare succeeded by two compartments, re-
spectively representing the stored and visual
signal and gas controlling features of all of
the sub-stations considered -collectively.
Then followsa compartment virtually includ-
ing the stopping-lug Q' and forming the
stopping-compartmentof the device. Thisis
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succeeded by thelast compartmentof theline,
which includes an insulated reserve-battery
plate T, attached to the inner end of the upper
part P of the sectional contact-ring. Each
individual and collective sub-station com-
partment is provided with two plug-holes
adapted toreceiveashifting-plug (notshown)
for engagement by the shifting-finger of the
said switeh. The holes, as herein shown, are
distingunished from each other by the letters
“S7” and “V,” respectively, signifying that
they are for usein connection with the stored-

signal and visual-signal mechanisms of the-

sub-stations. The holes of the gas-control-
ling compartment are designated by the words
“On” and “Off,” of obvioussignification. As
herein represented, the dial has the form of a
ring, through the opening of which the mech-
anism of the device is shown. Practically,
however, it will be a disk and located above
the arin I, so that the shifting-finger of the
switch will engage with the inner end of the
plug. Ordinarily the dial will contain more
than four individual sub- station compart-
ments; but four suffice for illustration.. The
dial is also provided with a stop-pin E, ar-
ranged opposite the shoulder Q" and provided
for arresting the arm L for permanently split-
ting the cireuit of the apparatus.

The central station also contains a circuit-
interrupter U, which may be of any approved
construction, a telephonc outfit V, and an
audible-alarm signal mechanism, including a
bell W, a relay-magnet X, having an arma-
ture X', a switching-magnet Z, situated in a
local cirenit and having an armature Z’, pro-
vided with'a bell-hammer W’ and with a pin
a, a vibrating spring b, engaging with the said
armature Z’, a lever ¢, having two notches ¢’
and ¢ to receive a pin a, a spring d for me-

chanically operating the lever ¢, a double cir-

cuit changer ¢, the two ends of which are in-
sulated from each other, and insulated follow-
ing fingers f and f” and g and ¢’. The elec-
tric connections of these parts will be de-
scribed farther on.

Sub-station apparatus.—The apparatus at
each sub-station isinclosed in g suitable case
H’, having a door H? (see Fig.3,)and isalike
in all of the stations, exceptfor theirswitches,
and these are alike in construction, although
not in the arrangement of their segments,
with the exception of the switeh of the sub-
station at the end of the line and correspond-
ing to sub-station No. 4 of the apparatus here-
in shown. Deseription of onesub-station will
therefore desceribe them all, with the excep-
tion above noted.
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Sub - station switch-board.—Each sub-sta-

tion contains a circular switch having an in-
sulated ring h, carrying a series of insulated
segments arranged from right to left and cor-
responding to the cowmpartments ou the dial
of the transmitter. For convenience of de-
seription the ring may be supposed to be di-
vided into a series of compartments arranged
from right to left and corresponding to the
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compartments upcn the dial of the transmit-
ter, these compartments, which exist only for
convenience of description, being indicated
by dotted lines 2’ on Fig. 1 of the drawings.
The first compartment in.all of the switches

-is left unoccupied and corresponds to the

starting - compartment of the transmitier.
The next compartment contains two individ-
ual calling-segments ¢ and 4', respectively cor-
responding to the plug-holes designated by
the letters § and V in the second compart-
ment upon the dial of the transmitter. In
the switch for sub-station No. 2 the segments
are moved one compartment along the line,
and so on, as shown in Fig. 2 of the drawings,
from which it will be seen that the individ-
ual calling-segments of the switches are pro-
gressively arranged in them in the order of
the succession of the sub-stations upon the
line. Each switeh is also provided with two
collective calling-segments j and 5/, located
in the compartment of its ring correspond-
ing to the compartment on the dial through
which the sub-stations are collectively called,
and a gas-controlling segment %, located in
the last compartment but one on the ring i
and corresponding to the comparment on the
dial through which the gas is turned on and
off in all of the sub-stations. The ring 7 of
each switch also contains in its last compart-
ment an insulated half-segment /, correspond-
ing to the stopping-lug Q’ of the transmitter
and called the “retaining-segment.” Each
switch also contains two segments m and m/’,
located within the segments ¢ and ¢/, two seg-
ments 7 and located within the segments

ant
2R

Jand ', two segments o and o', located within

the segment k, and with a contact-ring p’, lo-
cated within the supplemental segments just
named. The switch 6f the sub-station at the
end of the lire also contains in the last com-
partment of its ring 2 two circuit-splitting
segments ¢ and ¢’ :

Sul-station unison device—Each sub-sta-
tion contains a step-by-slep movement oper-
ated by the interruptions of the main line at
the central station and employed for step-
ping an arm 7, mounted on an arbor +* and
carrying two brushes #2 and +* around over
the segments and the contact-rings of the
switches, the said brush 2? being applied di-
rectly to the arm and the brush 7% being in-
sulated therefrom and located inside of the
other brush. 7The said movement consists of
a ratchet-wheel 7, held against reverse rota-
tion by a spring ' and stepped forward by a
spring-pressed pawl £, pivoted to the lower
end of a long armature v/, fulerumed about
midway of its length on a pivot w?* standing
in the presence of the poles of the step-mag-
net w, which, when energized, operates to step
the rotatable armr around over the segments
of the switeh. The said armature v’ is pro-
vided at its upper end with a spring-pressed
pawl u¥ engaging with the teeth of a ratchet-
wheel v, held against reverse rotation by a
spring ©’, mounted upon an arbor 1w, carrying,

.
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a disk x, having a cam-shoulder 2/, and the
said arbor also carrying a larger disk ¢, hav-
ing a cam-shoulder 7y’. The said cam-shoul-
der " normally supports a finger z, depend-
ing from a horizontal unison-lever ¢/, ful-
crumed at its outer end, where it is provided
with a depending circuit-changer 2, which ex-
tends between two following fingers 3 and 4
and shaped at its inner end to form two
notches 5 and 6. The small spring 7, engag-
ing with the upper edge of this lever 2’, ex-
erts a constant tendency to pushit downward.
The mechanism just above described consti-
tutesthe unison mechanism of the sub-station,
as will appear later on. It will be noticed
that in the adjustment in which the parts of
the mechanism of sub-station No.1 are shown
in the drawings the end of the pawl £ stands:
away from the teeth of the ratchet-wheel ¢, with
which it is engaged, and the end of the pawl
u?in a corresponding manner stands away
from the teeth of the ratchel-wheel o, with
which it is engaged. This distance between
the ends of the pawls and the teeth of the
ratchet-wheels with which they are engaged
represents the distance that the armature w”
is out of the field of magnetism, as will be
more fally described later on. It may be
stated here that in the practical construction
of my improved apparatus the ratchet-wheels
t and v and the disks « and ¥ will all be
mounted upon the same center, their separa-
tion here being merely for convenience and
clearness of illustration.

Flash.—The cam-shoulder ¢’ of the disk ¥
normally supports a finger 8, secured in in-
sulation to a horizontal locking-lever 9, nor-
mally beld down by aspring 10, engaging with
itsupperedge, fulerumed at its outer end, and
provided at its inner end with two notches11
and 12 and with two diverging fingers 13 and
14, the latter having circuit-changing fune-
tions. This lever 9 has its primary function
in connection with flashing the gas-jetin sig-
naling at night, and will be fully described
hereinafter in connection with that feature of
my improved apparatus.

Semaphores.—The visual signal of my ap-
paratus for use during the day-time consists
of two semaphores 15, normally retired within
a dome II® and flexibly connected with a ver-
tically-movable rod 16, extending down into
the case I’ of the sub-station, provided at its
lower end with a counter-weight 17 and nor-
mally sustained in its elevated position in
which the semaphores are retired by means
of a crank 18, with which it is connected
through a slot 19 and a pin 20, the said erank
being rigidly secured to the arbor of a train
21, having a spring-motor (not shown) corre-
sponding to the ordinary train of a call-box
and normally locked against movement by
its escapement-pallet 22, which is provided
with an outwardly-projecting pin 23, nor-
mally engaged by a corresponding pin 24, lo-
cated in the upper end of the armature 25 of
the visual magnet 26, the said armature be-
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ing fulerumed at its lower end and provided

with a pin 27, which enters the notches 11-

and 12, formed in the inner end of the hori-
zontal locking-lever 9, before referred to.
The said rod 16 is also provided with a dog
28, held in place by a spring 29 and a pin 30,

~and having its free end beveled and arranged
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to be engaged with the finger 13 of the said
lever 9-for lifting the same when the rod is
raised to retire the semaphores, so as to per-
mit the pin 27 to fall into the notch 11 of the
lever 9, and thus allow the armature 25 to
fall out of the field of the visual magnet. 26
when the current is of normal strength.
Gas.—The mechanism for turning on and
turning off the gas at the sub-station eonsists
of a valve 381, extending into the gas-supply

-pipe 32 and mounted in the outer end of an

armature 33, located between the poles of two
gas-magnets 34 and 35, the said armature be-
ing held in the open or closed position of the
valve by means of a spring 36, having frie-
tional engagement with a plate 37, as shown.
A small permanent gas-feed pipe g¢? leads
from the gas-supply pipe 32 at a point out-
sideof the valve 31 to the gas-burner, which.
is not shown. The mechanism . for flashing
the gas-jet for signaling during the night-
time censists in part of a valve 38, extending
transversely through the gas-supply pipe 32,
mounted in a block 39, and provided at its
outer end with a shouldered head 40, which
is normally engaged with the inner edge of
the armature 25 when the same isin the field
of the visual magnet 26, which will be when
the magnetic force is of normal strength. At
this time the pin 27 is entered into the notch

2 of the lever 9. When the said armature
25, being in the deseribed position, is attracted
by the visual magnet 26, the valve 38 is moved
inward and cuts off the gas from the upper
end of the gas-supply pipe 32, its inward
movement being regulated by the adjusting-
serew 41, mounted in the block 39. Assoon,
however,asthe magnet 26 isdemagnetized and
the armature 25 allowed to fall back a small

“spring 42 pulls the valve back toits normally-

open position, its outward movement being
arrested by a pin 43, which is engaged by the
head 40. It will be readily seen that every
time the visual magnet 26 is energized with
the armature 25 in the field of magnetism the
valve 38 will be operated in momentarily cut-
ting off the gas, which may thus be employed
in giving a flash-signal. The lever 9, before
referred to, has the twofold function, in 'con-
nection with the flash-signal mechanism of
my apparatus, of holding the armature 25 in
the field of the said magnet and of cutting
the same permanently into the line, which it
does by means of its circuit-changing finger
14, which extends between.two following fin-
gers 44 and 45.

Stored signal.—The stored-signal mechan-
ism of my apparatus is best shown in Fig. 3
of the drawings, and consists in part of a
movement 46, virtually corresponding to an

462,345

ordinary alarm movement and provided with’

a crank 47, the outer end of which isengaged
with the inner face of a pin 48, located in a
slide 49, mounted for horizontal reciproca-
tion in bearings 50 50, secured to the case H’

70

of the instrument, the outer end of the said -

slide 49 being normally engaged with the door
I1? of the case H’, inclosing the sub-station
mechanism. The said movement 46 is nor-
mally-locked by means of its escapement-
pallet 51, the arbor of which carries a bell-
hammer 52, arranged to strike a bell 53, and
a locking-arm 54, the outer end of which is
engaged, when the movement 46 is locked,
with the hooked end of a finger 55, located at
the outer end of the armature 56 of the stored-
signal magnet 57. The said armature is also
provided with a beveled hooked finger 58,
adapted to be engaged with a beveled hook
formed at the lower end of a pivoted tripping-
finger 59, normally thrown toward the finger
58 by a spring 60, and having its upper end
beveled for engagement by a tripping-dog 61,
pivoted to the slide 49 toward the rear end
thereof and provided with a spring 62 and a
check-pin 63. A check-pin 64 is located in
front of the upper end of the tripping-finger

59 for preventing the same from being moved

by the dog 61 when the slide 49 is moved
forward, at which time the spring 62 permits
the dog 61 to yield and clear the upper end
of the finger 59. When, howevér, the slide
49 is pushed inward by the closing of the
door HZ the dog 61, being held against for-
ward movement by the pin 63, engages with
the upper end of the finger 59 and trips the
same, its lower end being then disengaged
from the hooked finger 58 of the armature 56.
The spring 65, connected with the armature
56, is employed for keeping the same nor-
mally out of the field of the magnet 57 when
the magnetic force is of normal strength.

Fig. 3 of the drawings shows the parts of the

stored-signal mechanism in their normal po-
sition, in which the train is prevented from
running down when the door is opened and
the bell from being sounded by the engage-
ment of the arm 54 with the hooked finger
55 of the armature 56. When, however, a
circuit is closed through the magnet 57, the
armature 56 will be attracted and lifted,
whereby its hooked finger 58 is carried above
and engaged with the hooked lower end of the
tripping-finger 59 and the arm 55 lifted above
and cleared from the stop-arm 54. The move-
ment is now prevented from actuation only
by the slide 49, which is restrained from mov-
ing outward by the closed door H? of the case
H’; but as soon as the door is opened by an
officer the slide 49 will be released and moved
outward under the action of the crank 47,
which is rotated by the train-movement,which
in its operation will ring the bell 52, thus giv-
ing a signal. When the door is closed, the
slide 49 will be pushed back, with the effect
of rewinding the movement and bringing the

parts into the position in which they. are:
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shown by the drawings, and therefore in readi-
ness to be set for giving a signal by the ener-
gization of the magnet 57. It will thus-be
seen that my H.l]plO\’Gd stored-signal mechan-
ism is always in readiness to be set from the
central office, and that once set the stored
signal is retained for any length of time to
wait the opening of the doov of the case.

Call-box and teleplone—1 also employ at
each sub-station a multiple call-box 66. This
may be of any approved construction. I pre-
fer, however, to employ a novel call-box in-
\'ented by mP for which an application, Serial
No. 336,084, for Letters Patent of the United
States is ﬁled January G, 1890, herewith.
ITowever construeted this L(LH bO\ should be
adapted to make long and short breaks of the
cireuit. Talso provide each sub-station with
a telephone-outfit 67 of any approved con-
struction.

Stable-indicator—When my improved ap-
paratus is adapted for police-service, it pref-
erably includes an indicator (8, located in the
stable of the precinet in which th(, apparatus
is placed. This indicator, which may be of
any approved constr mmon is adapted to in-
dicate the several sub- btatlons by their num-
bers and to sound an audiblealarm whenever
the multiple call-boxes located at the sub-
stations are operated, so as to make long
breaks in the cireuit, these long breaks form-
ing what are known as “emer Oeney” calls.

Imeo now described my improved appa-

atus in defdll in its application to an elec-
trie police system, I will proceed to set forth
the wiring of the apparatus, to trace the cir-
cuits thereof, and todescribe its operation un-
der the various conditions of its use.

Wiring.—At the outset it may be well to
state that all of the magnets at the central
station and in the sub-stations are normally
and dead out of the field of magnetism, with
the exception of the relay-magnet X, located
in the central station, and that all of the mag-
nets in the entire apparatus are normally and
dead out of circuit, with the exception of the
said relay and step magnets of the sub-sta-
tions. I may also remark that the stored-sig-
nal and the gas magnets of the sub-stations
are dead outof the circunit and notlegged into
the same, as will be hereinafrer more fully
described.

The apparatus is provided with a normal
battery consisting of the parts 68 and 69, with
an extra battery 70 and with a reserve bat-
tery 71.

Normal circuit—Now when all of the parts
of the central-station and sub-station mech-
anisms are in their normal adjustments, as
shown by Fig. 1 of the drawings, the normal

“circuit of the apparatus, beginning at the sec-

tion (8 of the normal battery, will be through
the line 72 to the step-magnet u, the wire 73,
the arm #, the brush 7° ring h, wire 74,
spring-finger 44, eireuit-changing finger 14,
lever 9, wire 75, sub-station No. 2, the wire
76, the sub- station No. 3

,the wire 77, the step-

magnet u of the sub-station No. 4, the wire 78,
the arm » in the said sub-station No. 4, the
brush 73, attached to the said arm, thering h,
the wire 79, the spring-finger £{ of the sub-

70

station No. 4, the circuit-changing finger 14, -

the lever 9 in said sub-station No. 4, the wire
80, the circuit-changer 2,the following spring
3, the wire 81, the multiple ¢all-box 66, the
wire 82, the telephene 67, the return-wire 83,
thenee through the call-box and telephoneof
sub-station No. 3, thenca through wire 84 to
the sub-station No. 2 and through the mul-
tiple call-box and telephone thereof to the
wire 83, thence to the circuit-changer 2 of the
sub-station No: 1, the following spring 3, wire
86, the multiple call-box 66 of the sub-station
No. 1, wire 87, telephone 67 of the said sta-
tion, wire 88, the following spring ¢’ at the
central station, the upper end of the double
circuit-changer in the central station, wire 89,
the telephone V, wire 90, the relay-magnet
X, wire 91, the section 69 of the normal bat-
tery, wire 92, insulated contact-finger G, the
transmitting-wheel A of the transmitter, the
hub F, connected with the said wheel, the
contact-finger I, engaged with the hub, the
wire K, the mechanism C of the transmitter,
the arm I, the switch M, the upper section P
of the sectional contact-ring, the wire 93, con-
necting the inner ends of the upper and
lower sections of the sectional ring, the sec-
tion P’ of the said ring, and the wire 94 tothe
section GS of the normal battery.

Tosel the stored signal.—Let it be supposed
that it is desired to set the stored signal of
the sub-station No. 1. To do this the plug of
the transmitter is plugged in the hole desig-
nated S, located in the second compartment
of the dial of the transmitter, the said com-
partment containing the words “Station 17
for identifying it with the said sub-station.
The plug having been inserted into the said
hole, the erank D is pulled down from the po-
gition in which it is shown by full lines to
the position in which it is shown by dotted
lines. This winds up the movement of the
mechanism C, so that when the crank is re-
leased and allowed to return to its normal
position the said mechanism operates to im-
part one complete revolution to the wheel
A and the arm L. The makes and breaks
caused by the said wheel and its contact-
finger G while the arm is traveling from its
normal position to the lug Q of the extra-
kattery contact-ring R will not have any ef-
fect upon the apparatus, the armatures " of
the step-magnets 1 of the sub-stations being
normally out of the field of magnetism when
the apparatus is at unison, at which time the
arms 7 at the sub-stations are in their normal
positions, as shown by Fig. 1 of the drawings,
and the fingers z of the levers 2’ are lifted
upou the cam-shoulders &’ of the disksx, the
upper ends of the long armatures «’ being at
this time entered into the notches 6 of the
said levers z/. In case, however, any of the
sub-stations are not in unison and their arms
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7 have not been brought around to their nor-
mal positions; the makes and breaks of -the
circuit, occurring when the arm L at the cen-
tral station is travelmg around to the lug Q,
will operate to bring the arms of any stations’
that are not in unison into unison. In case
all of the sub-stations are in. unison, these
makes and breaks will have no effect on the
apparatus whatever. When the switch M is
caused to leave the upper section. P of the
sectional contact-ring and pass onto the lug
Qof the extra battery-ring R, the circuit will
be switeched through the wire 95 and the cir-
cuit-interrupter U. to. the extra battery 70,
then through the section 63 of the normal
battery, and thence onte the line, as before
described.  The extra ‘battery now being
added to the normal battery, the closing of
the circuit will put a sufficiently-powerful
current on the line to start the step-magnets
2 of all of the sub-stations. : The armatures
u’ of all of the said magnets being operated,
the pawls ##'and «* are brought: into engage-
ment  with - the teeth of their respective
ratchet-wheels ¢ and v, which are then ad-
vanced one step. The advancement of the
ratchet-wheelw through the distance repre-
sented by one tooth causes the cam-shoulder
«’ of the disk « to be cleared from under the
depending finger z of the lever 2’; which is
now pressed down. by its spring 7 and its
notch 5 caught over the upper end of the
armature w’, the lower end of which is there-
fore moved closer to the step-magnet -« and
into the field of magnetic-force.
having been aceomplished. by means of the
extra battery, the same is now cut out by the
transference of the switch M from the shoul-
der Q of the extra-battery contact-ring to the
lower section P’ of the sectional contact-ring,

-which represents the normal battery. The

described energization of the step-magnet w
also causes tkhe arm 7 to be stepped one point
to the left. It may be mentioned here,.also,
that the same movement that releases the fin-
ger zfrom the cam-shoulderx’ of the disk x re-
leases the finger 8 from the cam-shoulder y’ of
the disk 4, butinasmuch as the lever 9 from
which the finger 8 depends, is at this time,
supported by the engagement of its notch 11
with the pin 27 of the armature of the visual
magnet the spring 10 does not, press the lever
9 down, although the same is no longer sup-
ported in any way by the cam-shoulder 4’ of
the disk . It will be understood, also, that
the action above described forsub-station No.
1 is repeated in all the sub-stations. The
shoulder Q corresponds to one tooth of the
wheel A, so that the ecircuit will be broken

once while the switeh M is passing across

the said shoulder, whereby when the circuit
is again closed by the engagement of the
sw1tch with theinnerend of the lower section
P’ of the sectional contact-ring the circuit
will be again closed through the line and the
normal battery, which is strong enough to
actnate the long armatures «’ of the sub-sta-

This result.
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tions,inasmuch as they bave by the previous
cutting in of the extra battery into the line
been brought into the field of magnetie force.
This second energization of the step-magnets

2 steps the arms 7 of all of the sub-stations-

still another point to the left, the arm of the
sub-station No.1 being then brought intoen-
gagementwith theindividual calling-segment
% of the said sub-station;but the arms » of
theother sub-stations will not in being moved
another point totheleft beengaged: with their
calling-segments, owing to the progressive ar-
rangementof the said segmentsinthe several
switchesof thedifferent sub-stations,as shown
by Fig. 2 of the drawings. - Directly afterthe
switeh: M. passes onto:the inner end of the
lower section P’ of the sectional contact-ring
the shifting-finger N of the said switch en-
gages with the plug which is located in the
first hole in the series of plug-holes, whereby
the switch will be moved and transferred from

the sectional contact-ring tothe extra-battery .

contact-ring R.. Thecircuit willthen be shift-
ed from its normal path and transferred to
theline 95 and the circuit-interrupter U tothe
section 70 of the battery. The brush ¢ of
thesub-station No. 1 willnow beengaged with
the segment % of the sub-station: No. 1, and
the double brush 7% of the arm: will be in.con-
tact with thesegmentm and with the contact-
ring p of the sub-station mechanism, the said
ring p being conuected by a wire 96 with the
ring s - The cireuit will now be shifted from
its normal path and flow from the brush »*to
the segment 7, thence to the wire: 97, the
stored-signal magnet 57, the wire 98, the seg-
ment m, brush 7% ring p, wire 96, ring 1, wire
74, and . thence, as before; to .the battery.
This energization- of the stored-signal mag-
net 57 attracts the-armature 56 thereof and
unlocks and so sets the movement of the said
stored signal, as hereinbefore fully described.
In the rotation of the wheel A and the arm
Ithe arms r of all thesub-stationsarestepped
still farther to the left, leaving the segments
2 and m of sub-station No. 1 entirely out of
the cirenit, and thus cutting the stored-signal
magnet 57 of the said station dead out of the
circuit, and therefore protecting it from pos-
siblybeing burned out byanyexcessof current
transmitted to theline by the accidental cross-
ingof the wires of theapparatus with those of
electric light or power or other carrents. It
will benoticed thatthe segment 2 is connected
byawire99 with the collective calling-segment

g of the sub-station No. 1and that thesegment

m is connected by a wire 100 with the seg-
ment n of the said station. The correspond-
ing individnal calling-segments of the other
stations are also connected in a similar man-

ner with the collective calling-segments of

the other stations corresponding to. the col:
lective calling segments 7 and n of sub-sta-
tion No. 1. The purposeof thisarrangement
will be referred to later on. The switch M
having been shifted with the effect described,
the plug is drawn out from the first hole in
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the series of holes, when the switeh will be
caused by the spring O to resume its nor-
mal position upon the lower section P’ of
the sectional contact-ring, which connects
with the normal battery. The plugbeing re-
moved, as described, the arm L is. left freeto
continue its movement under the action of
the mechanisin of the transmitter, the circuit
being alternately made and broken, with the
effect of stepping the arms 7 of all the sub-
stations one step forward for each interrup-
tion of it, but without any other effect on the
apparatus.. When the arm L gets aroundto
the pin E, the same is withdrawn to permit
the arm to complete its revolution andstand
again in ifs normal position, at which time
the arms 7 of all the sub-stations will be re-
stored to their nmormal positions. TFurther-

-more, the disks & and y of all the sub-sta-

tions will liave made one complete revola-
tion, with the effect of lifting the levers 2’ of
all the sub-stations and permitting the upper
ends of all the long armatures «’ to fallinto
the notches G in the levers 2/, whereby all
the said armatures are retired from the field
of magnetic force.

To Operate visual signal.—Let it now be
supposed that it is desired tooperate a visual
signal at sub-station No. 1.
in view the plug is inserted in the second
hole of the series and in the compartment al-
loted to station No. 1. The effect of this ac-
tion will be the same as before described for
the operation of the stored signal, until the
arm 7 of the sub-station No. 1 engages with
the segment ¢’ of that station, when the nor-
mal circuit will be shifted from its nsual path
and flow from the brush +* through the said
segment ¢’, the wire 101, the visual magnet
26, the wire 102, the segment m’, the double
brash 7% attached to the arm #; the contact-
ring p, wire 96, ring 7, wire 74, and, as be-
fore, to the battery. The visual magnet 26
is thus cut into the circuit. Directly after
this occurs the shifting-arm N of the switch
M will engage with the plug in the said plug-
hole, whereby the.arm L will be stopped and
the switch shifted onto the extra-battery con-
tact-ring R, the normal circuit in the trans-
mitter being shifted through the line 95 and
the cireuit-interrupter U to the section 70 of
the battery, as before described. The vis-
ual magnet 26 is now energized by the extra
battery and attracts its armature 25 and so
changes the relations of the stop-pins 23 and
24 that the movement 21 is released, with the
effect of permitting the vertically-sliding rod
16 to descend under the control of the said
movement and display the semaphores 15.
This same energization of the magnet 26 by
attracting its armature 25 to it permits the
pin 27 of the armature to be shifted into the
notch 12 of thelever 9, which is pressed down
by the spring 10, whereby the armature 25 of
the visual magnet is now locked into the
field of magnetism when the current is of
normal strength. The desecribed depression

With this end

of thelever 9 disengages the finger 14 from
the following spring 44 and engages it with
the following spring 45. The visnal magnet
ig. now cut into the circuit through the said
finger 45, the path of the current being from
the brush 72 to the segment ¢, thence through
the wire 101, the magnet 26, the wire 103, the
following finger 45, the finger 14, and lever 9,
and thence, as before, to the battery. The
semaphores having been displayed, the plug
is withdrawn from the dial of the transmit-
ter, whereby the switech M is restored to its
normal position and the arm L allowed to
travel around to the stop B, which is removed

from its path, whereby it is permitted to go

on to its normal position, leaving all the parts
of the apparatus in their normal positions
and thesawne as they were left in at the con-
clusion of the operation of storing a signal.
The restoration of the parts of the sub-sta-
tion No. 1 to unison will have in that station
the effect of lifting the lever 9 and permitting
the pin 27 of the visual-magnet armature to
fall back into the noteh 11 of the lever 9,
whereby the armature is left out of the field
of magnetic foree at this time of the normal
strength. The lifting of the lever 9 also car-
ries the finger 14 from the following spring
45 back to the foilowing spring 44, leaving
the circuit of the apparatus through its nor-
mal path.

To Aflash light.—In case it is desired to
give a signal by flashing the light at the sub-
station the same steps as have been just de-
scribed are gone through, with the excep-
tion that the stop-pir E is not removed
from the path of the arm I, which is there-
fore stopped by it. At this time all of the
arms 7 of the several sub-stations are en-
gaged with the segmentslof the sub-stations,
while in the fourth or end station the double
brush #° is engaged with the eircait-splitting
segments ¢ ¢’, the said segment ¢’ being con-
nected bya wire 104 with the line-wire 81 and
the segment g being connected by a wire 105
with the ground-plate 106. Before tracing
the split eireuits it will be well to eall atten-
tion to the fact that the shoulder «’ of the
disk « is longer than the shoulder y" of the
disk ¥, so that the lever 2’ will be raised by
the disk x, which co-operates with it, before
the lever 9 is raised into its normal position
by the disk y, which co-operates with it, the
difference in the length of the two cam-shoul-
ders ' and g’ being such that the shoulder
2’ will be brought into its normal position
when the arin r lacks but one point of a com-
plete revolution, while the shoulder 3’ is
not brought into its normal position until
a fuall revolution of the arm » has been ef-
fected. When the arm 2’ is raised, the long
armature u’ falls into the notch 6 of the said
lever and is thus retired from the fleld of
magnetic force. The step-magnet is there-
fore cut ount of operation and cannot operate
the step-by-step mechanism in moving the
arm 7 from the last point butone in its move-
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ment to the last point therein,so that the step-
magnet will be cut out with the lever9 in its
depressed position, in which the armature 25
of the visual signal remains in the field of
magnetic force. The visual magnet 26 may
now be operated as desired Ly the normal bat-
tery without energizing the step-magnet w,
and therefore without stepping the arms r at
the several stations to unison. When the
arm L is stopped by the stop-pin E, the insu-
lated block e’ of the wheel A has pressed
down the contact-finger & into engagement
with the contact-point H, which grounds the
circuit through wire 107. At the same time
the tooth €% mounted in the periphery of the
hub F, has pressed the spring-finger I into
engagement with the contact- finger J and
grounded the circuit through wire 108.

Split ground circuits—The single metallic
circuit of the apparatus is now divided into
two ground metallic circuits, respectively
leading from the central station through all
of the stationstothe end station of the series.
Iwill now-trace these split cireunits, beginning
with the circuit through the telephones and
call - boxes. This ecircuit will be from the
ground through wire.107, contact-point I,
spring-finger G, wire 92, section 69 of the bat-
tery, wire 91, relay-magnet X, wire 90, tele-
phone V, wire 89, the upper end of the double

. circuit-changer e, following spring ¢, wire 88,
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telephone 67 of sub-station No. 1, wire 87,
multiple call-box 66, wire 86, following spring
3, circuit-changer 2, wire 85, the telephone
and multiple call-box of sub-station No. 2,
thence to sub-station No. 3 through wire 84,
through the telephone and multiple call-box

of the sub-station No. 3, thence through wire -

83 to the telephone 67 of sub-station No. 4,
thence through wire 82 to the multiple call-
box 66 of the said station, thence through
wire 104 to the circuit-splitting segment ¢’,
thence through the brush 3, carried by the
arm 7 of the mechanism of sub-station No. 4,
which is the end station of the series, thence
to circuit-splitting segment ¢, and thence
through wire 105 to the ground-plate 106.
Beginning with the ground the path of the
other circuit is through wire 108, contact-
point J, spring-finger I, wire X, the mechan-
ism of the transmitter C,the arm L, the switeh
M, the shoulder Q’, with which the switch is
now engaged, the wire 95, the circuit-inter-
rupter U, the extra section 70 of the battery,
(which now takes the place of battery-section
69, which is on the other circuit,) the section
68 thereof, wire 72, the step-magnet « of the
sub-station No. 1, wire 73, arm =, brush 7%
ring h, wire 74, following spring 44, finger 14,
lever 9, wire 75, sub-station No. 2, wire 76,
sub-station No. 8, wire 77, the step-magnet
of the sub-station No. 4, wire 78, arm r, the
brush 73, attached to the said arm, ring h, wire

79, following spring 44 of sub-station No. 4,

finger 14, lever 9, wire 80, circuit-changer 2,
following spring 3, wire 81, wire 104, circuit-
splitting segment ¢’, brush 3 circuit-split-

8 462,345

ting segment ¢, wire 105, and gronnd-plate 106,
as described. T have described the path of
the cireuit last traced as being through the
ring 7 of the sub-stations. When, however,
the visual magnets 26 have been permanently
cut into the cireuit, as heretofore deseribed,
the path of the circuit last traced will not be
through the rings i of the sub-stations, but
through the half-segments [ thereof. In this
case the circuit will be shifted from the rings
h through the brushes 7% thence through the
plates I, the wire 109, the wire 101, the visual
magnet 26, the wire 103, following spring 43,
finger 14, lever 9, and so on. It will thus be

7o
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seen that two paths are provided for the cir-

cuit from the brushes 72 of the sub-stations
when the arms 7 lack but one point of a com-
plete revolution. This is necessary, because
all of the visual magnets 26 may not be per-
manenily cut into circuit, and when this is
not the case the normal path must be left
open for the circuit. It will thus beseenthat
in splitting the single metallic cirenit into
two ground metallie eircuits the battery-sec-
tions 68 and 69 are separated and that sec
tion 70 of the battery has been brought into
one circuit toreplace section 69 thereof, which
is now in the other split eircuit. On account
of the resistance of the step-magnets it is nec-
essary that the split cireuit which passes
through them should have more battery than
the split circuit which passes through the
telephones and call-boxes, whete the resist-
anceiscomparativelyslight. Thevisual mag-
net of sub-station No. 1, when it is proposed
to make a flash-signal, having been perma-
nently cutinto the circuit, as described, may
be operated by the normal battery, which now
consists of sections 70 and-68. It has also

Dbeen explained that by reason of making the

cam-shoulders #’ and y’ different in length the
visual magnet must be left permanently cut
into the circuit with the long armaturesof the
step-magnetsout of the field of mmagnetism,and
consequently beyond the influence of the now
normal battery, sothat the making and break-
ing of the split cirenit through the step-mag-
nets will not affect them. Inorder toproduce

a flash-signal. at sub-station No. 1, a wheel

having notches corresponding to the charae-
ter of the signals which it is desired to make
is inserted into the circuit-interrupter U at
the central station, after which the said cir-
cuit-interrupterisoperated tomakeand break
the circuit. These interruptions of the ecir-
cuit will cause intermittent energizations of

the visual magnet 26 at the sub-station No.1’
‘and in any other stations in which the visual

magnets are permanently cut into the circuit.
Then when the visual-magnet armature is at-
tracted it will operate to slide the valve 38 of
the gas-pipe 32, thereby temporarily cutting
off the supply of gas. Just as soon as the
magnet is demagnetized the spring 45 will
pull the valve back again and allow the gas
to flow through the pipe, as before, the per-
manent feed ¢? connecting with the gas-sup-
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ply pipe 32,feeding sufficient gas to the burner
to keep a flame there for relighting the body
of the gas when it is allowed to flow through
the pipeagain. Bychanging thesignal-wheel
put into the circuit-interrupter at the eentral
station a great variety of code-signals may be
flashed at the sub-stations. As an illustra-
tion of the use of these flashed signals, it may
be stated that by flashing at sub-station No.
1 a signal representing the number of sub-
station No. 2 any officer observing the signal
flashed at sub-station No.1would at once un-
derstand that he was to report to sub-station
No. 2, where assistance was required., The
central oifice will. be provided for this pur-
pose with a set of signal-whkeels, so that the
numberof any sub-station may be reproduced
at any other sub-station. A suitable wheel
for making a continuous flashing of the light
will be employed to indicate at any sub-sta-
tion that the officer of that sub-station is
wanted at it. After the flash-signals have
been made, as above described, the stop-pin
E is pulled out to let the arm I, return to its
zero position. The first movement of the said
arm brings the tooth ¢* in the hub F under
the spring-finger I and the contact-point .J,
putting a ground on the line-cireuit again.
At the same time the switch M engages with
the reserve-battery plate T, which, as before
described, is secured in insulation to the outer
end of the upper section P of the sectional
contact-ring. Theground circuitthroughthe
step-magnets will now be through the switch
M, the plate T, the wire 110, the reserve bat-
tery 71, the extra battery 70, which is now
acting as a portion of the norinal battery, sec-
tion 68 of the normal battery, and thence as
bhefore. By cutting in the reserve battery, as
described, the current through this ground
cirenit is made strong enough to energize the
step-magnets at the sub-stations and impart
one movement tothe step-by-step mechanism,
whereby the apparatus at the sub-stations is
brought into unison with the long armatures
out of the field of magnetic force. It will
be remembered that when the mechanisms at
the sub-stations were brought into position
for flash-signaling the arms r lacked but one
point of making a complete revolution, and
likewise the disksxz and 7. This single actu-
ation of the sub-stations by the use of the
reserve battery 71 completes the revolutions
of the arms » of the disks x and y, whereby
the long cam -shoulders &’ of the disks «
are moved under the depending fingers z
of the levers 2/, which have already been
lifted, so as to bring the said fingers 2 in po-
sition to drop off from the said shoulders «’
the next time the long armatures of the step-
magnets are operated, and also whereby the
shoulders ¥ are operated in lifting the levers
9 through their depending fingers 8, so as to
permit thearmatures 25 of the visual magnets
to fall back into their normal positions, in

which they are out of the field of magnetic’

force. The lifting of the levers 9 also cuts

the visunal magnets out of the circuit by rea-
son of thefinger 141leaving the contact-spring
45 and re-engaging with the contact-spring 44,
through which the normal circuit passes, the
normal circuit being thus restored. When

70

the levers z/ of the sub-stations are allowed .

to drop down by the action of the step-by-
step movements in the sub-stations, the cir-
cuit-changer 2 is shifted in position from the
following spring 3 to the following spring 4,
whereby the call-boxes are short-circuited, so
that they will not operate during the opera-
tion of the step-by-step movements. Other-
wise they might confliet with the action of
the transmitter in breaking the circuit and
interfere with the perfect operation of the
step -Dy-step movements. When; however,
the single metallic cirenit is split into two
ground metallic cirenits, as has been de-
scribed, which will oecur when the arms 7 of
the step-by-step movements lack but one
point of a complete revolution, and when also
the disks = and y also lack but one point of a
complete revolution, the levers 2’ will belifted
by the long cam-shoulder 2’ and the cirenit-
changer 2 shifted from the following spring 4
back to the following spring 3, whereby the
multiple call-boxes will be cut into circui$
again, so that during the operation of the
flash-light from the central office the call-
boxes may be used from the sub-stations in
sending signals into the central office, the
mechanism for flashing the light being located
on one of the ground circuits and the call-
boxes being located on the other ground cir-
cuit.

Simadtaneously-operaling signals.—I have
already described the operation of the appa-
ratus in storing signals at the particular sta-
tions and in displaying a visual signal atpar-
ticular stations, and will now describe its use
for storing a signal at all of the stations and
displaying a visual signal at all the stations
simultaneously.

Stored signals.—To simultaneously store
signals in all of the sub-stations, the plug of
the transmitter is inserted in the plug-hole
designated by S in the compartment on the
dialof the transmitter marked “All stations.”
The transmitter is then operated in the usual
manner, and as soon as the shifting-arm N
of the switeh strikes the plug the switch will
be shifted from the sectional contact-ring
oxto the extra-battery contactring R. The
makesand breaks of the mainecircuitthat have
occurred while the arm L has been traveling
from its normal position around to the plug
have operated the arms 7 of all the sub-sta-
tions and brought them around in position for
the engagement of their brushes #* with the
collective stored-signal segments j, which are
located in the same position in all of the sub-

station switches, as indicated Ly Fig. 2 of the

drawings. At the same time the double
brushes i of the said arms will be engaged
with corresponding segments n and with the
contact-rings p of the switches. All of the
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stored-signal magnets 57 will now be.cut into
the circuit through the wires 99 and:100 and
all of the stored signals will be set..: The plug
is:now removed from the disk and the stop-
pin E pulled out of the path of .the arm L,
which is then allowed to return to its normal
position.

Semaphores.—In case it is desired to dis-
play the semaphore-armns snnulta,neously in
all of the sub-stations the plug is put into the
plug-hole designated by the letter V.in the
compartment on the dial marked “All sta-
tions.” - The action of the apparatuswill now
be the same as just before described, except
that the brushes 72 and % of the arms 7 of all
of the sub-stations will be stopped in engage-
ment with .the collective visual-signal seg-
ments j" and the segmentn’ and the ring p.
The circuit in each sub-station will now be
from the step-magnet wu:to the arm 7, the
brush 7% segment j/, wire 111, wire 101, visual
magnet 26, wire 102, wire 112, segment n’,
brush 7%, ring p, wire 96, ring /i, wire 74, thence
to the battery in the path of the normal cir-
cuit, as before described.  Allof the visual
magnets: will therefore be permanently cut
into the circuit and all of the semaphores dis-
played inthe manner hereinbefore described.
The plugis now removed from the dial of the
transmitter to permit the arm L to return to

“its normal position.

Flash-lights.—1In case’it is desired to simul-

‘taneounsly give a flash-signal at.all.of the sub-

stations at night, the arm L is allowed to be
stopped by the plug E and the light flashed, as
before described, before the arm is permitted
to return to its normal position, thus provid-
ing a flash-signal for night and a semaphore-
signalforday. Ashasbeenbefore mentioned,
the display of the semaphores or the flashing
ofthelightnecessitateslockingthe visual mag-
netspermanentlyintothecircnit,atwhichtime
thefinger 14 of thelever 9 will be engaged with
thefollowing spring45. When the plug isre-
moved, as before mentioned, and the arm r is
stepped forward one point and into engage-
ment with the segment %, the normal circuit
of the apparatus is broken at the following
spring 44. It is therefore necessary to pro-
vide means for the path of the cireuit through
the following spring 45, with which the fin-
ger 14 is now connected. This is done by a
small wire 113, conneetlncr ihe contact-ring p
with the sewment n'.
be from the contact ring p to the segment n’
through the wire 112, wire 102, wire 103, and
followmo spring 45.

Glas. —Fo turn the gason in all of the sub-
stations, the plugis inserted in the plug-hole
in the dial of the transmitter marked *“On”
of the compartment marked “ Gas” on the
dial. The transmitter is now wound up by
its crank, causing the arm I, to travel around
to the plug, the ensuinginterruptions of the
circuit operating to step all of the arms » in
the sub-stations around to the segments kL and
0. The-circuits in all of the sub-stations are

The circuit will then
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now from. the step-by-step magnet through
the wire 73, the arm. 7, ‘the brush 7%, the seg-
ment s, the wire 114, magnet 84, wire 115, seg-
ment o, brush 7% contact-ring p, wire 96, con-
tact-ring 7, wire 74, and thence to the battery,
as'before, in the path of the normal circuit.
The magnet 34 being thus energized, the ar-
mature 33 ‘is.pulled down, with the effect. of
bringing the valve 31 inthe position in-which
it is shown at sub-station No. 1 in Fig. 1 of
the drawings, the valve being heldin this po-
sition by the frictional contaect of the spring
86 ‘with: the frietion -plate 37." The plug is
now pulled out of the plug-hole and the arm
L allowed to return to its normal position,
the stop-pin E being temporarily pulled out
of'the way.: To turn off the gas, the plug is
inserted in the hole marked “ Oft” in the com-
partment marked “Gas” on the dial. The
transmitter is then wound up, whereby fhe
arm L is caused to sweep around until it en-
gages with the plug, the interruptions of:the
circuit so caused operating to.step the arms #
of'all' the sub-stations around into engage-
ment with the segments b and the plates 0’
thereof. . The circuits in each ‘of the sub-sta-
tions ‘will nmow be through the step-by-step
magnet v, the wire 73, the arm », the brush 7"2,
the sétrment ke, wirell14,to gas-magnet 35, wire

116, plate o’ br ushrs, conmet -ring p, wire 96, -

plate h; ere 74, and thence to the'battery in
the normal path of:the cireuit.  The magnet
35 being thus energized, the armsture 33 is
drawn thereto and thevalve operated in shut-
ting off the gasfrom the gas-pipe 32, the valve
being held so closed by the spring 36 and
frietion-plate 37. 'The plug is now removed

from the hole, the stop-pin pulled out of the’

way, and the arm L allowed to return to its
normal position.

To transmit emergency calls to stable.—The
automatic transmission of emergency calls
and those only from any one of the sub-sta-
tions through the central station to the stable
will now be described. It has already been
explained how the path of the normal circuit
of the apparatus lies through the relay X, lo-
cated in tne central station, this relay re-
sponding to all interruptions of the normal
circuit. It may be here explained that the
ordinary calls sent in from the sub-stations
are made by quick interruptions of the cir-
cuit and that long interruptions thereof in
combination with quick interruptions thereof
are’employed in making emergency calls, the
number of the long interruptions denoting
the nature of the emergency call. Atthe cen-
tral station there is located a loeal circuit
operated by the relay X in the well-known
manner, the armature 7’ of the magnet Z of
this circuit being placed under so much ten-
sion, as well as bemv normally outof the field
of macrnetism that a quick closing of the
local cwcult Wll]. not give the local battery
118 enough time to energize the magnet Z in
overcoming the strong tension of the spring
119. VVhen howeve1 a long or emergency
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break is made in the main circuit, such a-

break being, for instance, of four times the
duration of one of the quick or short breaks
thereof, the battery 118 of the local eircunit
will be-given an opportunity of energizing the
magnet Z, thus enabling it to attract its ar-
mature Z”. The attraction of the said arma-
ture 7’ into the field of magnetism permits
the spring d to press down the levercand en-
gage its notches ¢’ with the pin a, whereby
the armature Z’ is permanently locked into
the field of the magnet Z. The described
movement of the lever ¢ moves the double
circuit-changer e, so as to shiftits upper end
from engagement with the following spring
g’ to engagewment with the corresponding fol-
lowing spring g and to shift its lower end
from its normal engagement with the follow-
ing spring f into engagement with the corre-
sponding spring 7. Now the circuit will be,
beginning with the multiple call-box 66,
through the wire 87, telephone 67, wire 88,
binding-post 120, wire 121, indicator 117, wire
122, following spring g, ecircuit-changer e,
wire &9, telephone V, wire 90, relay-magnet
X, wire 01, and thence to the battery, as be-
fore described. The closing of the circuit
through the indicator, which is located at the
stable of the precinct in which the apparatus

is situated, will then operate to designate the

sub-station from whieh the callis sent and to
ring a bell, calling attention to the operation
of the indicator, and this without any manual
interference with the apparatus at the cen-
tral station, through which this emergency
call is therefore automatically transmitted.
The described movement of the circuit-
changere shifts the local eircuit to the vibrat-
ing spring b, whereby a vibrating signal is
sounded in the central station upon the bell
W simultaneously with the operation of the
indicator at the stable. When the circuit-
changer e is in position for sounding the vi-
brating signal in the central station, the path
of the local circuit will be from the battery
118 through the wire 123, the lower end of
the circuit-changer, following spring f/,-wire
124, vibrating spring b, armature Z’, wire 125,
magnet Z, wire 126, contact-point 127, relay-
armature X/, wire 129, thence to the battery
118, completing the circuit. When the emer-
gency call has had attention, the officer at the
central station manually lifts the lever cand
permits the spring 119 to throw the armature
7 out of the field and to enter the pin a into
the notch ¢®of the lever ¢, throwing the
deouble circuit-changer e back into itsnormal
position, in whieh the indicator 117 is cut out
and left in its normally-open branch of the
main eircuit. If desired, instead of locating

the indicator in an open branch of the main
cireuit it may belocated in a local circuit.

It is apparent that in carrying out my in-
vention some changes from the construction
herein shown and described may be made. 1
would therefore have it understood that I do
not limit myself to the exact construction
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shown and deseribed, but hold myself at lib-
erty to makesuch changes and alterations as
fairly fall within the spirit and scope of my
invention.

Having now fully described my invention,
what I claim, and desire to secure by Letters
Patent, is— :

1. In a signaling system, the combination,
with a single metallic cireuit, of a series of
sub-stations located in the said circuit and
each containing a signaling mechanism, and
a switch having an individual segment lo-
cated in a different position in each sub-sta-
tion, and a colleclive segment connected with
the said individual segment and having the
same position in all of the sub-stations, and a
eentral station having segments correspond-
ing to the individual and collective segments
of thesub-stations,substantially as described,
and whereby the sub-stations may be called
either individually or collectively.

2. In a signaling system, the combination,
with a single metallic cireuit, of a series of
sub-stations ‘located on the said cireuit and
each containing two or more signaling mech-
anisms for producing signals of different
character and an individual and a collective
segment for each of its different signals, the
individual segments being differently lo-
cated in each sub-station and the collective
segments being correspondingly located in
each of the sub-stations and connected with
the corresponding individual segments, and
acentral station having segments correspond-
ing to the individual and collective segments
of thesub-stations,substantially as described,
and whereby any or all of the corresponding
signaling mechanisms may be selected for op-
eration, substantially as described.

3. In a signaling system, the combination,
with a metallic electrie cirenit, of a series of
sub-stations located thereon, and a central
station also located on the said circuit and
containing apparatus adapted to select any
of the sub-stations for operation,the end sub-
station of the series, and the central station,
including means for splitting the line at
those points into two ground metallie circuits,
substantially as deseribed.

4. In a signaling system, the combination,
with a metallic electric circuit, of a series of
sub-stationslocated thereon,a central station
also located on the said circuit, and means lo-
cated at the end sub-station and at the central
station forsplitting the circuitinto two ground
circuits, the operating-magnets of the sub-
stations being located on one of the ground

-circuits and the call-boxes and telephones on

the other, so that when the cireuit is split any
sub-station may be operated from the central
station and a call sentinto the central station
from any sub-station at the same time, sub-
stantially as described.

5. In a signaling system, the combination,
with a single metallic electrie circuit, of a se-
ries of sub-stations located thereon and each
containing signal and step-by-step magnets,
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the armatures whereof are normally located
outof the field of magnetic force when the cur-
rent is of normal strength, and a switch con-
structed to select any or all'of the said sig-
nal-magnets, a central station also located on
the said ecircuit and containing apparatus
adapted to select any or all of the sub-sta-
tions for operation, an extra battery located
at the central station, and automatic mech-
anism also located at the central station for
automatically switechingin the said extra bat-
tery for use in conjunction with the normal
battery of the line to bring the said arma-
tures at the sub-stationsinto the field of mag-
netic force, substantiaily as set forth. -

6. In a signaling system, the combination,
with a metallic electrie circuit, of a series of
sub-stations located thereon and each con-
taining a signaling mechanism, a multiple
call-box, and a circuit-changer for short-cir-
cuiting thesaid call-box from the main lineto
prevent interference with the. operation of
the mechanism of the sub-station through the
call-box while said mechanism is being oper-

ated in regular order from the central sta-

tion, and a central station also located on the
circuit and containing apparatus adapted to
select and operate the signal mechanism in
any of the sub-stations, substantmlly as de-
seribed.

7. In a s1gnahng system, the combination,
with a metallic electric circuit, of a series of
sub-stations located thereon and each con-
taininga signal-magnet placed in a dead-open
branch of the main line and means for cut-
ting the said magnet into line when it is de-
sired to operate the signal which it controls,
and a central station also located on thesaid
circuit and containing apparatus adapted to
select any of the sub-stations for operation,
substantially as described, and whereby the
burning out of the signal-magnets is obviated.

8. In a signaling system, the combination,
with a metalli¢ electric eircuit, of a series of
sub-stations located thereon and each con-
taining a stored-signal magnet and gas-mag-
nets, all of the said ma(rnet% being loedted in
dead-openbranches of‘fhe main hne and means
for cutting the said magnets into the circuit
when it is desired to operate the,mechanisms
controlled by them, and a central station also
located on the said circuit and containing
apparatus adapted to select and operate any
of the said magnetsin any of the sub-stations,
substantially as described.

9. In a signaling system, the combination,
with a single metallic electrie cireuit, of a

"seriesof sub-stationslocated thereon and each

containing two or more signal-magnets, in-
cluding a visual-signal magnet, and a switch
adapted to-select for operation any or all of
the said magnets, the armatures whereof are
normally located withoutthe field of magnetic
force when the current is of normal Strenoth
an extra battery forbringing anyor all of the
said armatures of each sub station into the
said field, and a central station also located
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‘on the said circuit and containing a trans-

mitter adapted to select any or all of the sub-
stations for operation and to automatically
cut the extra battery into the line, substan-
tially as described. :

10. In a signaling system, the combination,
with a metallic circuit, of a seriesof sub-sta-
tions located thereon and each containing
twoormoresignal-magnets andastep-by-step
magnet, the signal-magnets being normally
located in open and dead-open branches of
the main line, and the step-by-step magnet
being always in line, and all of the said mag-
nets being normally out of the field of mag-
netic foree when the cuarrent is of normal
strength, and a switch also located at each
sub- statlon and counstructed to select any or
all of the signal-magnets thereat, and a cen-
tral station also located on the said cireuit
and containing apparatus adapted to select
any of the sub-stations for operation, and also
containing an extra battery, which is auto-
matically cut intothelineto energize thesaid
magnets at the sub-stations and bring their
armaturesinto the field of magnetic force.

11. In asignaling systemn, the combination,
with a metallic electric circuit, of a series of

sub-stations located thereon and each con-
-taining a selecting step-by-step mechanism,

a step-magnet for operating the same, and
means for locking the armatures of the said
magnets out of the field of magnetism when
the current is of normal strength, an extra
battery, and a central station containing ap-
paratus for selecting any of the sub-stations
for operation and adapted to automatically
cut the said extra batteryinto the main line,
whereby the step-magnets at the sub-stations
are energized -in bringing their armatures
into the ﬁeld of mavnetlbm in which they are
locked, substantlahy as descmbed

12. In a signaling system, the combination,
with a metallic electric circuit, of a sub-sta-
tion located thereon and containing a select-
ing step-by-step mechanism, a step magnet
for actuating the same, means for normdlly
locking the (n‘mature of the said magnet out
of the-ﬁeld of magnetic force when the cur-
rent is of normal strength and for retaining
the armature in the said field during the op-
eration of the sub-station and for automati-
cally unlocking the armature, so that it may
fall out of the field of magnetic foree at the
completion of its work, an extra battery, and
a central station also located on the said cir-
cuit and adapted to select any sub-station for
operation and to automatically cut the extra
battery into the main line for energizing the
step-magnet in bringing its armature into the
field of magnetic force, substantially as de-
seribed. -

13. In a signaling S_ystem the combmatxon, »

with a met&lllc electric cireuit, of a series of
sub-stations located thereon and each con-
taining a selecting-switch and mechanism for
producing a visual signal by the flashing of a

light, and a central statwn having a tmn&.«
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mitter adapted to select any of the sub-sta-
tions for operation and to hold their switch-
Ing mechanism in the adjustment required
for the operation of the flashing mechanism,
substantially as described.

14, Ina signaling system, the combination,
with a metallic circuit, of a series of sub-sta-
tions located thereon, and a central station
also located on the said circuit and contain-
ing a transmitter having a rotatable arm, a
pivotal switch carried thereby and having a
shifting-arm, and a series of plug-holes lo-
cated in the path of the switch to receive a
plug, which is engaged Dby the shifting-arm
of the switch when the rotatabiearm is moved
over the transmitter, the rotatable arm being
arrested by the plug, substantially as de-
scribed. .

15. In a transmitter for a signaling system,
the combination, with a rotatable arm, of a
pivotal switch carried thereby and having a
shifting-arm, two concentric contact-rings lo-
cated in the range of the switch, and a series
of plug-holes located in the path of the shift-
ing-arm of the switch, whereby the same may
be shifted from one ring to the other by the
insertion of a plug in any one of the plug-
holes, substantially as described.

16. In a transmitter for asignaling system,

the combination, with a rotatable armn, of a
pivotal switch carried thereby and having a
shifting-arm, two concentric contact-rings lo-
cated in the path of the switch and one of
them having extensions which break into the
path that the switch takes in traveling over
the other ring, an extra battery connected
with the ring having the said extensions,
whereby when the switch is traveling over
the sectional ring the extra battery will be
momentarily switzhed onto the line by the
engagement of the switch with the extensions
of the other ring, a series of plug-holes lo-
cated in the path of the pivotal switeh, and a
plug for insertion into the said holesto shift
the switeh and stop the rotatable arm, sub-
stantially as set forth, and whereby the extra
battery is cut into the circuit of the sub-sta-
tion represented by the plug-hole.

17. In a transmitter for asignaling system,
the combination, with a rotatable arm, of a
pivotal switeh having a shifting-arm carried
thereby, two concentric contact-rings located
in the patli of the switch and one of them
having extensions which break into the path
that the switch takes in traveling over the
other ring, an extra Dbattery connected with
the ring having the said extensions, and a re-
serve-battery platelocated in insulation upon
the broken ring forengagementby the switch
for throwing a reserve battery onto the ling,
substantially as deseribed. _

18. In a signaling system, the combination,
with-an electric circuit, of a series of sub-sta-
tions, each having a step-magnet, the arma-
iture whereof is normally out of the field of
magnetic force when the current is of nor-

mal strength, and each sub-station normally
being at unison with every other sub-station,
a transmitter located at the central station
and having a rotatable arm, a pivotal switch
carried by the said rotatable arm and having
a shifting-arm, two concentric contact-rings
located in the path of the said switch, a se-
ries of plug-holes for the reception of a plug
for engagement by the said shifting -arm,
whieh is operated thereby, and means for
stopping the said rotatable arm before it re-
turns to its zero position, whereby the sub-sta-
tions on the line are prevented from being re-
stored' to unison and the armatures of the
step-magnets cut out of the field of magnet-
ism, substantially as described.

19. In a signaling system, the combination,
with a single metallic circuit, of a series of
sub-stations, each having a circular switch
provided with individual signalingsegments,
which have a different position in each sub-
station, whereby any one sub-station may be
selected for operation independently of the
others, an extra battery, and a transmitter lo-
cated at the central station and containinga
segment for each sub-station,a votatable arm
for sweeping over the said segments, which
are cireularly disposed, and a pivotal switch
mounted on the said rotatable arm and auto-
matically shifted to switch in the extra bat-
tery by plugs placed in a circular series of
holes arranged concentric with the path of
the arm, substantially as described.

20. In a signaling system, the combination,
with a single metallic civeuit, of a series of
sub-stations, each having a circular switch
provided with collective signaling-segments,
which have the same position in all of the
switches, so that all of the sub-stations may
be ecalled collectively, and a transmitter lo-
cated at the central station and containing a
segment for each sub-station and a rotatable
arm for sweeping over the said segments,
which are circularly disposed, substantially
as deseribed. .

21. In a signaling system, the combination
of a series of sub-stations, each having a
circular switch provided with independent
signaling-segments and collective signaling-
segments, the former having a different loca-
tion in each switch and the latter having the
same location in each switeh, whereby the
sub-stations may be called independently or
collectively, substantially as described.

22. In a signaling system, the combination,
with a metallic electrie cirenit, of a series of
sub-stations located thereon and a central
station also located thereon, a switch located
in each of the sub-stations and containing a
retaining - segment, two additional cirenit-
splitting segments located in the switeh of
the end sub-station, and a transmitter located
at the central station and adapted tosplit the
said circuit thereat at the same time that the
cirenit is split at the said end station by
meauns of the two cireuit-splitting segments,
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whereby the metallic electric cireuit is split
into two ground circuits, substantially as de-
seribed.

23. In a signaling system, a transmitter lo-
cated at the central station and provided with
atransmitting-wheel having a broad insulated
tooth and provided with a hub having twoin-
sulated teeth, in combination with contact
fingers and springs for splitting thecireuit of
the system into two ground cirenits; substan-
tially as described.

24, In asignaling system,the combination,
with a metallic electric circunit, of a series of
sub-stations located thereon,a central station
also located thereon, means located at the
central station and at the end sub-station for
splitting the metallic circuit into two ground
circuits, a normal battery arranged in two
parts which operate together when the sys-
tem is operating on the single metallic circuit
and independently when the said: cireuit is
split into two ground metallic circuits; an ex-
tra battery for operating in conjunction with
the normal battery when the ecircuit is not
splip, and a reserve battery for operating in
conjunction with the normal battery when
the circuit is split, substantially as deseribed.

25. In a signaling system, the combination
of a series of sub-stations, each containing
a visunal-signaling mechanism, the armature
whereof is normally out of the field of mag-
netic force when the current is of normal
strength, a cireular switch provided with in-
dividual and collective signaling-segments, a
rotatable -arm carrying brushes:which are
swept over the said segments, step-by-step
mechanism connected with the said arm, a
step-magnet for operating the said mechan-
ism and having its armature located without
the field of magnetic force when the current
is of normal strength, unison mechanism also
operated by said step-magnet for bringing the
visual signal mechanism of the said sub-sta-
tion into its normal position after the opera-
tion of the apparatus, and a reserve battery
located at the central station and cut into the
line to operate the unison mechanism, sub-
stantially as set forth.

26. In a signaling system, unison mechan-
ism located in each of the sub-stations and
consisting of two disks, each provided with a
shoulder and rotated together by a step-by-

step action, and two locking-levers provided:

with operating-fingers, respectively engaging
with the shoulders of the said disks and with
notches co-operating with the armatures of
the step and visual magnets, also located at
the sub-stations, substantially as described.

27. In asignaling system, the combination,
with a metallic electric ¢ircuit, of a series of
sub-stations, each containing a stored-signal
mechanism adapted to be unlocked from the
central station, and therefore set 'so as to be
automatically released when any sub-station
is opened, substantially as described.

28. In a signaling system, the combination,
with a metallie electric circunit, of a series of
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sub-stations located thereon and each con-
taining a normally-locked stored-signal appa-
ratus, and a central station also located on
the said eircuit and containing a transmitter
adapted to unlock and therefore set the
stored-signal apparatusof anysub-station for
operation as soon as that sub-stationis opened,
substantially as described. .

29. In asignaling system, the combination,
with a metallic electric circuit, of a series of
sub-stations located thereon and each con-
taining a normally-locked stored-signal appa-
ratus and a central station located on the said
circuit and containing a transmitter adapted
to unlock and therefore set all of the stored-
signal apparatus collectively,so that they will
be released automatically when the sub-sta-
tions are opened, substantially as described.

30. In a signaling systein, a stored-signal ap-
paratus located at a sub-station and consist-
ing of a magnet, an armature therefor con-
structed to have an unlocking function, a
train normally locked and held by the.said
armature, a slide, and a crank connecting the
same with the train, which is wound by the
slide when the door of the case of the station
is closed, the signal being given when the
said door is opened subsequently to the un-
locking of the train by the energizationof the
magnet from the central station, substantially
as deseribed. i

31. In asignaling system, a sub-station pro-
vided with a visual-signal apparatus consist-
ing of one or more semaphores, a vertically-
sliding bar with which the said semaphores
are connected, a train or movement directly
connected with the said bar controlling the
downward movement thereof and therefore
the elevation of the semaphores and wound
by the npward movement of the said bar, a
visnal magnet, an armature therefor, and
means whereby the said armature operates to
lock the train with the bar initselevated po-
sition and to unlock it when the magnet is
energized, whereby the train is released and
the bar permitted to drop down under its con-
trol, substantially as described.

32, In asignaling system, a sub-station hav-
ing a visual magnet, an armature therefor, a
locking-lever connected with the said arma-
ture and provided with a circuit-changing fin-
ger and adapted when the magnet is ener-
gized to lock the armature thereof within the
field of magnetism and at the same time to
shift through ifs cireuit-changing finger the
main eirenit of the apparatus through the
magnet, substantially as described.

33. In asignaling system, the combination,
at-a sub-station thereof, of a visual-signaling
apparatus having a magnet which is normally
cut out of theecircuit, a unison apparatus, and
a locking-lever having also the functionof a
circuit-changer, thesaid lever operating when
the magnet is energized to lock the armature
thereof in the field of magnetic force and at
the same time to change the cireuitof thesys-
tem through the said magnet, and the unison
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apparatus operating through the saidleverto
unlock the armature and restore the circuit
to its normal path, substantially as described.

34. In a signaling system,the combination,
with a single metallicelectric cireuit, of a se-
ries of sub-stations, each containing a flash-
signal apparatus, including a visual-signal
magnet, a selecting-switch and locking mech-
anism for holding the said magnet in the cir-
cuit in certain adjustments of the switch, a
central station also located on the eircuitand
containinga transmitter constructed toco-op-
erate with the said switches in selecting any
or all of the sub-stations for operation, and a
circuit-interrupier located at the central sta-
tion and adapted to have a make-and-break
wheel applied to it for the purpose of making
andbreaking the circuit and so energizing the
visual-signal magnets of the respective sub-
stations selected for operation conformably
with the character of the signal to be flashed
by the flash-signal apparatus in the sub-sta-
tions, substantially as deseribed, whereby any
desired flash-signal may be automatically
given at any sub-station or in any group of
sub-stations or in all of them from the cen-
tral station.

35. In a signaling system, the combination,
with an electrie circuit, of a.sub-station hav-
ing a flash-signal apparatus consisting, essen-
tially, of a visual-signal magnet, an armature
and a gas-valve arranged to be operated by
the said armature, and a central station hav-
ing a circuit-interrupter adapted to receive a
signal-wheel for making and breaking the cir-
cuit conformably with the character of the
signal to be flashed at the sub-station, sub-
stantially as deseribed. _

36. In asignaling system, the combination,
with an electrie eircuit, of a series of sub-sta-
tions located thereon, a central station lo-
cated thereon and having a transmitter pro-
vided with a rotatable arm, a pivotal switch
carried by the said arm, two concentric con-
tact-rings located in the path of the switch,
and a stop normally located in the pathof the
swifch and provided for stopping the rotat-
able arm before it returns to its zero position
in certain cases, substantially as described.

37. In a signaling apparatus, the combina-
tion, with a single metallic electric circuit, of
a series of sub-stations located thereon and
each containing a step-by-step and a signal
magnet and means for locking the said mag-
nets in the field of magnetic force, a central
station also located on the said circuit and
having a transmitter by which any or all of
the sub-stations are selected for operation,
and a circuit-interrupter operating in con-
junction with the transmitter when the same
is set to hold the mechanismn of the sub-sta-
tions in a certain position of adjustment, sub-
stantially as described.

38. Ina signaling system, the combination,
with a single metallic electric circuit, of a se-
ries of sub-stations located thercon and each
containing a step-by-step magnet and two or
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more signal-imagnets, including a gas-magnet
which forms an element of an apparatus for
turning the gas on and off, a switch located
at each sub-station for selecting any or all of
said magnets, and a transmitter located in
the central station and constructed to co-op-
erate with the switches located in the sub-
stations in selecting any of their signal-mag-
nets for operation, substantially as described,
whereby the gas may be simultaneously
turned on and off in any one or more or in
all of the sub-stations.

39. In a signaling system, the combination,
with an electric metallic eireuit, of a series
of sub-stations located thereon and each con-
taining mechanism for produeing one or more
signals of distinctive character and including
means for turning the gas on or off at thesaid
sub-stations, and a transmitter located atthe
central station and adapted tooperate the gas
apparatus of the sub-stations collectively
without disturbing the signaling mechanism
of the said sub-stations, substantially as de-
scribed. ' ‘

40. In asignaling system, the combination,
with an electric circuit, of a sub-station pro-
vided with a multiple eall-box adapted to
make long and short breaks of the circuit, a
central station provided with a relay located
in the main eircuit, a switching-magnet situ-
ated in a local circuit and energized only dar-
ing the long interruptions of the main circuit
produced by the multiple call-box at the sub-
station, a cireunit-changer controlled by the
said switching-magnet and operated when
the same is energized, and an indicator lo-
cated in a normally-open branch of the main
cireuit and cut into circuit by the operation
of the circuit-changer when the said switch-
ing-magnet is energized owing to long inter-
ruptions of the main cirenit by the multiple
call-box, substantially as deseribed.

41. In asignaling system, the combination,
with an electric circuit, of a sub-station pro-
vided with a call-box adapted to make long
and short interruptions of the said ecircuit, a
central station having a relay located in the
said ecircuit,alocal circuit containing a switch-
ing-magnet which isenergized only during the
long interruptions of the main circuit pro-
duced by the multiple call-box, and a circuit-
changer controlled by the said switching-mag-
net, and an audible alarm located at a point
distant from the eentral station and on a nor-
mally-open branch of the main cirenit and
adapted to be cut into the said cireunit when
the said circuit-changer is operated by the
energization of the switching-magnet, sub-
stantially as described.

42, In a signaling system, the combination,
with an electric eireuit, of a sub-station pro-
vided with a multiple call-box adapted to
make long and short breaks of the said cir-
cuit, a switching-magnet located in a local
circuit controlled by said relay, which oper-
ates it only when the main cireuit is inter-
rupted by the long breaks of the multiple
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call-box, an.armature for the said switching-
magnet, and a double circnit-changer con-
trolied by the said armature, and an indi-
cator located in & normally-open branch of
the main cireuit and cut into the same when
the eircuit-changer is operated under the con-
trolof the switching-magnet, the said cireuit-
changer operating at the same time.to make
new connections for the switching-magnet,
whereby it becomes a vibrator for an audible
signal located in the central station, substan-
tially as described.

43. In a signaling system, the combination,
with a switching-magnet located in a local
circuit situated at the central station of the
system, of an armature for the said magnet,
provided with a locking-pin and a bell-ham-
mer, a lever provided with two notches re-
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spectively adapted to receive the said pin for
locking the armature within the field of mag-
netic force and for permitting it to retire
therefrom, a doublecireuit-changer connecteil
with the said-lever and operating therewith,
a vibrating spring’ engaging with the arma-
ture and havingelectric connections,whereby
when the said switching-magnet is energized
its armature is locked in the field'of magnet-

ism, and the circuit-changer operated tosend -

the current through the vibrating spring of

the armature, thus transforming the magnet :

into a vibrator for an audible signal, substan-
tially as described.-
: FRANK B. WOOD.
Witnesses:
FRED C. EARLE,
GEORGE D. SEYMOUR.
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