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To all whom it may concerr:
Be it known that I, FRANK 5. WOOD, of New
York, in the county of New York and State
of New York, have invented new Improve-
tric Signaling Systems; and I do
hereby declare the following, when taken in
connection with accompanying drawings and
the letters and figures of 1efelence marked
thereon, to be a full, clear, and exact deserip-
tion of the same, mld Yi]llch said drawings
constitute part of this specification.

My invention relates to an improvement in
eleciric 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 mndividually or collect-
ively from the central station, to provide for
sending in calls from the sub-stations at the
same time a sub-station 1s 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 1in 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 efficiency of a sig-
nal Serv ice by turulshlng asimple,cony ement
and effective apparatus.

With these ends 1n view my invention con-
sists in a central station and a series of sub-
stations located on a single-wire metallic cir-
cuity in a single-wire metalli¢ eircuit 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 the said
cireuit into two ground metallic cireuits; in a
single-wire metallic circult passing through a
series of sub-stations, means located at the

- ¢entral station and at the end sub-station of

45

50

the series for splitting the circuit 1nto two
cround metallic circuits, the multiple call-

boxes, the telephones, and the apparatus of
the sub-stations being located 1n the circuit,
so that when the same is split the call-box
and the telephone will be onone of the ground
circuits and the apparatus on theother ground
circult; in a stored signal mechanism located
at cach sub-station and adapted to be set from-
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| the central station and to be rele&Sed at thé

sub-station when the door of the same is
opened in flash-light mechanism; in means
for automatically transmitting an emergency
call through the central station to a stable in
the precinet in which the apparatus is placed,
and In certain detalls 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
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primarily designed, althoug 11 not hmlted for

use i1n that capacity.

In the said drawings, Figure 1 is a view,
partly in the nature of a dlawmm showmﬂ
foursub-stations, a central- stamon appamtus
and astable apparatus,one of the sub-stations
being shown complete two in outline, and
one in part. Ilg. 21is a vlew embracing the
switches of sub- Statlous 2,3,and 4 to Show the
progressive m_l&nﬁemenb of the individual
calling-segments therein. Ifig. 3 is a detached
view 1n side-elevation of one of the stored
signal mechanisms, and Fig. 4 is a simple dia-
gramshowing thelocation of four sub-stations
on one me‘[cﬂlm circult leading from a central
station and returning thereto. -

For facilitating Lhe tracing of the circuits
I have 1epleeented wires Ie&dmﬂ' into and-

out of the central station and the sub-sta- .
tions by heavy lines and the wires of all
branch circuits in the central station and in

the sub-stations by light lines.
DEFINITIONS.

Beloreproceedingtothedetailed description
of the apparatus at the central and sub sta-
tions 1t may be well to state that the former
contains a peculiar transmitter, including a
novel switching mechanism, a circuit-inter-
rupter, an audible alarm- -signal, and a tele-
phone, and -that each sub-station contains a
switch having calling-segments which are
differently placed in (,.:wh sub-statmn,, a step-

by-step mechanism co-operating with the said

switch and 1neluding a magnet which, from
1ts part in this fllllL[lOll will b ealled the
“step-magnet,” one or more semaphores, and

a flash-light mechanism connected with a.
magnet which controls their operation and
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- gas-supply, including magnets which, from

Y oag-magnets,” a

will therefore be ealled the *“visual magnet,” |

mechanism for turningon and cutting off the

thelr part in this function, will be called the
stored-signal mechanism,
including 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-
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ing mechanism to its normal condmon aftel

1t has been operated.

Central-station transmatier. —The transmit-
ter of the central station contains a trans-
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 pO‘ilthIl in which it 1s
indicated by broken lines in Fig. 1 thearbor,

~and hence the wheel, will be cauﬁed to move

one revolution. The sald wheel 1s provided
with twenty-four teeth, including a broad in-
sulated tooth ¢/, and with a hub ¥, having
two insulated teeth e° and ¢® 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-
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finger G, normally leeI]“ Lged from a con-
tact-point H, while the perlphely of the hub
and the insulated teeth therein engage with
a spring-finger I, normally dlsenﬂcwed from
a, contact-point J, the said sprmﬂ'-ﬁngers and
contact-points bemc‘r 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 description
with the circuits of the apparatus. An arm
L, secured to the arbor B, is provided at its
outetj end with a pwotal switechh M, hav-
ing an outwardly-projecting Shifting-ﬁnger
N and normally held by a spring O in en-
cagement with an insulated sectional con-
tact-ring made in two corresponding
P and P’, the ends of which are separated
by projecting lugs Q and Q’, extending out-

ward from an 1nsulated contact-ring R, lo-

cated inside of and concentric with the said
sectional ring,andengaged by the switeh when
the same 1s 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. T'hese begin with a compart-

“ment virtually 1nelud1110‘ the shoulder Q and

60

forming the starting compartment of the de-
vice. Then follow the compartments of the
several sub-stations considered individually.
Thesearesucceeded 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
This is |

stopping-compartment of the device,

parts
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succeeded by thelast compartmentoftheline,
which includes an insulated reserve-battery
plate T, attached to the inner end of theupper
part P of the sectional contact-ring. FEach

individual and collective sub- statlon com-

partment is provided with two plug-holes
adapted toreceiveashifting-plug (not shown)
for engagement by the shifting-finger of the
said switch. The holes, as herein shown, are
distinguished from each other by the letters
“S?” and “V,” respectively, signifying that
they are for use in 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 Obwous signification. As
herein represented, the dial lms 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 arm I, so that the shifting-finger of the
switch will engage with the inner end of the
plag. 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 theshoulder Q" and provided
for arresting the arm L for permanently split-
ting the circuit 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 circuit 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 c, h:zwmn' two notches ¢’

and ¢® to receive a pin a, a spring d for me-

chanically operating the IBVGI ¢, a double cir-

cult changer ¢, the two ends of which are 1n-.

s_ulated from each other, and insulated follow-
ing fingers f and " and g and ¢g’. The elec-
tric connections of these parts will be de-

seribed farther on.
Sub-statron apparatus.—The appm atus at

each sub-station isinclosed m g suitable case
H’, having a door II* (see Fig. 3,) and is alike
in all of the stations, exceptfortheirswitches,
and these are alike in construection, although
not in the arrangement of their segments,
with the exception of the switech of the sub-

station at the end of the line and correspond-

ing to sub-station No. 4 of the apparatus here-
in shown. Description of onesub-station will
therefore deseribe them all, with the excep-
tion above noted.

Sub - station switeh-board.—Each sub-sta-

tion contains a circular switeh having an in-

sulated ring h, carrying a series of msulated

segments arr anﬂ'ed from right to left and cor-

respondmn‘ to the compartments ou the dial
of the transmitter.

For convenience of de-

scription 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 /" 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 transmitter.
The next compartment contains two individ-
ual calling-segments < and ¢/, respectively cor-
responding to the plug-holes designated by
the letters S and Vin 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-
eressively 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 5 and 7/, 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 5
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 /i of
each switch also contains in its last companrt-
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

ﬂﬂ"

ij

7and 7’ two segments 0 and o/, located within
~the segment k&, and with a contact-ring p’, lo-

cated within the supplemental segments just
named. The switch of the sub-station at the
end of the lire also contains in the last com-
partment of its ring /i two circuit-splitting
segments ¢ and ¢’. | | -
Sub-station wnison device.—Each sub-sta-
tion contains a step-by-step 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 7’ and
carrying two brushes 7° and 7* around over
the segments and the contact-rings of the
switches, the said brush 22 being applied di-
rectly to the arm and the brush 7° being in-
sulated therefrom and located inside of the
other brush. “T'he 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 u’, fulerumed about
midway of its length on a pivot «? standing
in the presence of the poles of the step-mag-

net w, which, when energized, operates tostep

the rotatable arm» around over the segments
of the switch. The said armature v is pro-
vided at its upper end with a spring-pressed
pawl ©%, engaging with the teeth of a ratchet-
wheel v, held against reverse rotation by a

“ing a cam-shoulder 7.

a disk z, having a cam-shoulder 2/, and the
said arbor also carrying a larger disk 4/, hav-
The said cam-shoul-
aer " normually supports a finger z, depend-
ing from a horizontal unison -lever 2/, ful-
crumed at i1ts outer erd, 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 tendeney topushit downward.
The mechanism just above deseribed consti-

tutesthe unison mechanism of thesub-station,

ea

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 fromtheteeth of theratchet-wheel £, with

which 1t is engaged, and the end of the pawl
w? in a corresponding manner stands away
from the teeth of the ratchei-wheel 2, 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 "
1s out of the field of magnetism, as will be
more fually described later on. It may be
stated here that in the practical construetion
of my improved apparatus the ratchet-wheels
t and v and the disks x and v will all be
mounted upon the same center, their separa-
tion here being merelyv for convenience and
clearness of illustration. - D

- Ilash.—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 notches 11
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 I1” 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-bhox
and normally locked against movement by

its escapement-pallet 22, whieh 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

spring v’, mounted upon an arbor 1, carrying | 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 50,

~and having its free end beveled and arranged
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~spring 42 pulls the valve back to1ts normally-
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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 ont of the field of the visual magnet 26
when the current is of normal strength.
GGas.—The mechanism for turning on and
turning off the gas at the sub- statlon cOnSists
of a valve o1, extendmw into the gas-supply

pipe 32 and mounted in the outer end of an

armature 33, located between the poles of two

fras-maﬂ'netq 34 and 39, the said armature be-
ing held in the open or closed position of the
vcﬂve by means of a spring 36, having f{ric-
tional engagement with a plate 31 as qnoun
A small petmanenﬁ gas-feed p1pe g® leads
from the gas-supply pipe 82 at a point out-

side of the Valve 31 to the gas-burner, which

is not shown. The mechanism for flashing
the gas-jet for Slenalmﬂ' during the nwht-
time consists In p.ru‘*t of a valve 58 extendmw
transversely through the gas- supply pipe 32
mounted 1n 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 1sin tbe field
of the visual magnet 26, which will be when
the magnetic force is of normal strength.
this tlme the pin 27 is entered into l,he notch
12 of the lever 9. When the said armature
25, being in the described 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 bemﬂ* regulated by the adjusting-
screw 4.1, mounted in the block 39. As soon,
however,' asthe magnet 26 1sdemagnetized and
the armature 25 allowed to fall back a small

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-
fing off the gas, which may thus be employed
in giving & ﬂa,sh-%lnna,l The lever 9, before
refeued to, has the twofold function, in con-
nection with the flash-signal mech&mam of
my apparatus, of holding the armature 25 in
the field of the said magnet and of cuftting
the same permanently into the line, which it

“does by means of its circuit- ehanﬂ'mﬂ finger
14, which extends between two followmn fin-

oers 44 and 4o.

Stored signal.—The stored-signal mechan-
ism of my apparatus 1s best shown in Kig. 3
of the drawings, and consists in part of a

finger 59, normally thrown

At

469,345

ordinary alarm movement and provided with

a crank 47, the outer end of which isengaged
with the inner face of a pin 48, located 1n 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 18 nor-
mally locked by means of its escapement-

pallet 51, the arbor of which carries a bell-

hammer 5 , arranged to strike a bell 53, and

a locking- (u m 54, the outer end of thh 1S
engaged, When the movement 46 1s locked,

with the hooked end of a finger 55, located at
the outer end of the ar mature 56 of the stored-
signal magnet 57. The said armature is also
p10V1ded with a beveled hooked finger 58,
adapted to be engaged with a bev eled hook
formed at the _loWer end of a nivoted tripping-
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 thesame 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, howeveér, the slide
49 is pushed inward by the closing of the

door H? the dog 61, being held agdmst for-

ward movement by the pin 63, engages with
the upper end of the finger 59 and tnps the

same, 1ts lower end beinw then disengaged

from the hooked finger 58 of the armature 56,
The spring 65, connected with the armature
56, 18 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
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the bell from being sounded by the engage-

ment of the arm 54 with theg 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 clearedfrom the stop-arm 54. The move-
ment is now prevented from actuation only

by the slide 49, which 1s 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 theh
in its operation will ring the bell 52, thus giv-
ing a signal. When the door 1s closed, the
Shde 49 Wlll be pushed back, with the 'Tect
of rewinding the movement and bringing the

movement 46, vutually corresponding to an | 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 a1ving a signal by the ener-
gization of the mf;wnet 57. It will thus be
seen that my 1mp10ved stored-signal mechan-
1Ism is always in readiness to be set from the
central office, and that onece set the stored

signal is retained for any length of time to

wait the opening of the door of the case.

- Call-box and teleplione—1 also employ at
each sub-station a multiple call-box 66. This
may be of any approved construction. I pre-

fer, however, to emnloy a novel call-box in-

Vented by me for which an application, Serial
No. 336,084, for Letters Patent of the United
States is ﬂled January 6, 1890, herewith.
ITowever construeted this (,lel be\ should be
adapted to make long and short breaks of the
circuit. Ialso plevide each sub-station with
a telephone- eutﬁt 67 of any approved con-
struction.

Stable-indicator.—When my 1mproved ap-
paratus is adapted for police-service, it pref-
erably includes an indicator 68, lee&ted in the

stable of the precinet in which the apparatus

1s placed. This indicator, which may be of
any approved constr m,l:len is adapted to in-
dicate the several sub- bE-‘:’Lth]lS 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
breaksin the circuit, these long breaks form-
ing what are known as “emer ﬂeney” calls.

IIfwmﬂ now described my improved appa-

‘atus in detdll in 1ts application to an elec-
tric police system, I will proceed to set forth
the wiring of the apparatus, to trace the cir-
cuits thereof, and to describe 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-smtieus are normaily

~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
sald relay and step magnets of the sub-sta-
tions. lmay also remark that the stored-siy-
nal and the gas magnets of the sub-stations
are dead outof the ¢ircuit and notlegged into
the same, as ¥will be hercinafter more fully
described.

The apparatus is provided with a normal
battery consisting of the parts 6Sand 69, with
an extra bctttexy 70 and with a reserve ba,t-
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 IFig. 1 of the drawings, the normal

“circuit of the apparatus, begnnnmb at the sec-

tion 63 of the normal battery,will be through
72 to the step-magnet 1, the wire 73,
the arm », the brush 2 ring h, wire 74,
spring-finger 44, circuit-changing finger 14,
lever 9, wire 75, sub-station No. 2, the wire

76, the sub-station No. 3,the wire 77, the step- | sub-stations are not in unison and thei

‘magnet u of the sub-station No.4,the wire 73,

the arm # 1n the said sub-station No. 4, the
brush 7% attached to the said arm, thelmﬂ‘ I,
the wire 79, the spring-finger 44 of the stb-
station No. 4, the circuit-changing finger 14,
the lever 9 in said sub-station No. 4, the wile
80 the circuait-changer 2, the fellemnwspmw
J, Lhe wire 31, the mulllple call-box 66, the
wire 52, the telephone 67, the return-wire 85,
thence through the call-box and telephone of
sub-station No 3, thencz through wire 54 to
the sub-station No. 2 and throuch the mul-
tiple call-box and telephone thereof to the
wire 85, thence to the circuit-changer 2 of the
stib-station No. 1, the following spring 3, wire
56, the multiple call-box 66 of the sub-station
No. 1, wire 87, telephone 67 of the mid sta-
tion, wire 38, the following spring ¢’ at the
central Stetmn, the upper end of the double
circuit-changer in the central station, wire 89,
the telephone V, wire 90, the relay-magnet
N, wire 91, the section 69 of the normal bat-
tery, wire 92, insulated contact-finger (, 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 IX, the mechanism C of the transmitter,
the arm L, the switeh M, the upper section I
of the sectional contact-ring, the wire 93, con-
necting the 1nner ends of the upper and
lower sections of the sectional 1imr, the sec-
tion I’’ of the said ring, and the wire 94 to the
section 63 of the normal battery. |
Toset the stored stgnal.—ILet it be supposed
that 1t 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 1identifying 1t with the said sab-station.
The plug having been inserted into the said
hole, the cerank D is pulled down from the po-
sition in which it is shown by full lines to
the position in which 1t 15 shown by dotted
lines. 'T'his 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 t2 im-
part one complete revolution to the wheel
A and the arm I.. 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-
tattery contact-ring R will not have any ef-
fect upon the apparatus, the armatures u’ of
the step-magnets v of the sub-stations being
normally out of the field of magnetism when

the apparatus 1s 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 Ie\ ers 2 are hfted
upou the ¢ amn-shoulders «’ of the disks x, the
upper ends of the long armatures u’bemg at
this time entered into the notches 6 of the

said levers z’. In case, however, any of the
*arms
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S tions, inasﬂmeh‘ as they bhave by the plﬁ'eviqus S
cutting in of the extra batteryinto the line - =
bee’n brourrht mto the ﬁeld of maﬂ'netie fowe S R

il

2~ have not been brought around to their nor-
- mal positions, the makes and breaks of the
.. . oo elreulty oceurring when the arm Liat the cen-
1:1;5:f;:;:;:g-i:=:=:f;jgtldlstdt10nIStrf‘Lvellﬂg&POUHdtO thelUU‘Q,

w steps the arms 7 of all of the sub-statmns* o

----- 5 will operate to bring the arms of any stations’ S
______ - that are not in unison into unison. In case | still another pomt to the left, the arm of the =
----- . all of the sub-stations are in unison, these | sub-station No.1 being then brouﬂ*ht intoen- -
----- - makes and breaks will have no effect on the gagementwith the 111dw1dual eallm g-segment 75

. apparatus whatever. When the switch M is |2 of the said sub-station; but the arms» of = -
.10 caused to leave the upper section P of the | theother sub-stations will not in being moved -

another point totheleft beengaged:with their -
calling-segments, owing tothe progressivear-
rangementof the said segmentsin the several so
switchesof thedifferent sub-stations,asshown -~

by Fig. 2 of thedrawings. 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- 85
gages with the plug which is located in the -
first hole in the series of plug-holes, whereby -~
the switeh will be moved and transferred from:-. - .
the sectional econtact-ring tothe extra-battery . -
contact-ring R.: Thecircuitwillthen be shift- gc. =

. Sectional contact-ring and pass onto the lug

. Qof the extra battery-ring R, the circuit. will

. beswitched through the wire 95 and the cir-

cuit-interrupter U to the extra battery 70,

15 then through the section 63 of the normal

~~ battery, and thence onto the line, as before

o oo deseribed. . The extra battery now . being

‘added to the normal battery, the closing of

‘the circuit will put a suafficiently-powerful

.. .20 current on the line to start the step-magnets

........ - wof all of the sub-stations.  The: armatures

. ' of all of the said magnets being operated,

------- =+ . the pawls #* and u* are bmun‘ht into engage- | -

.. - ment with the teeth of thelr respective | ed from its normal path and transferred to -

25 ratchet-wheels ¢ and v, which are then ad- | theline95 and the circuit-interrupter U tothe -~ -

. vanced one step. The advancement of the | section 70 of the battery. The brush 7*of

-~ . ratchet-wheel v through the distance repre- | thesub-station No.1willnow beengaged with

- - o . sented by one tooth causes the cam:shoulder | the segment 2 of the sub-station No. 1, and ¢
_____ oo ot of the disk @ to be cleared from under the: =the double bmsh 7o of the arm wﬂl be in con- . -

.+ 3o depending finger z of the lever 2z’, which is | o
.. now.pressed down by its spring 7 and its | rmﬂ p of the sub st,atmn meeh.:mlsm the Sa1d .
... noteh 5 caught over the upper end of the: elmg p being conuected by a wire 96 Wlth the

. extra battery, the same is now cut outby the
~ transterence of the switech M from the shoul- |

der (Q of the extra-battery contact-ring to the
lower section P’ of the sectional contact-ring o,
which represents the normal battery. The
described energization of the step-magnet
also causes tte 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 « re-
leases the finger 8 from the cam-shoulder 4’ of
the disk v but inasmuch 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 1s repeated in all the sub-stations. The
shoulder Q corresponds to one tooth of the
wheel A, so that the circuit will be broken

once while the switch M is passing across

the said shoulder, whereby when the circuit
i1s agaln closed by the engagement of the
switeh with the innerend 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 enoungh to
~ actuate the long armatures «” of the sub-sta-

tion No. 1.

. armafture «’, the lower end of which is there- | ring A. The cireuit will now be shifted from 1co -
S R ~ fore moved closer to the step-magnet w and | its normal path and flow from the brush »“to
o o oo35-1nto the field of magnetie force.  This result | the segment 2, thence to the wire: 97, the

.+ having been accomplished by means of the | stored-signal magnet 57, the wire 98, the seg-

ment m, Drush 7"3 ring p, wire 96, ring /1, wire . =
74, and thence, as before to the b&ttery

This ener ‘3"1?'::1.1310]1 of the %owld signal mag-
net 57 attmets the-armature 56 thereof a,nd
unlocks and so sets the movement of thesaid
stored signal, as hereinbefore fully described.
In the rotation of the wheel A and the arm
I.the arms 7 of all the sub-stationsare stepped
still farther to the left, leaving the segments
v and m of sub-station No. 1 entirely out of
the circunit, and thus cutting the stored-signal
magnet 57 of the said sta,tlou dead out of Lthe
encult and therefore protecting it from pos-
blblVbelllU burned out byanyexcessof current
tr &nqmltted totheline by the acceidental eross-
ing of the wires of theapparatus with those of
electric light or power or other carrents. It
will be noticed that the segment 2 is connected
byawire 99 with the collective calling-segment

7 of the sub-station No. 1and that thesegment
m 18 connected by a wire 100 with the seg-

ment n of the said station. The correspond-
ing individual 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-
T'he purpose of thisarrangement
will be referred to later on. The switch M

having been shifted with theeffect described,
the plug is drawn out from the first hole in
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-more, the disks 2 and 7 of all the sub-sta-
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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 plug being 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 breken, with the

effect of stepping the arms » of all the sub-
stations one step forward for each interrup-
tion of it, but without any other effectonthe
apparatus.- When the arm L gets aroundto
the pin K, the same is withdrawn to permit
the arm to complete its revolution andstand
again in its normal position, at which time
the arms » of all the sub-stations will be re-
Further-

tions will have made one complete revolu-
tion, with the effect of lifting the levers 2’/
all the sub-stations and pern rnlttinfrt.lle upper
ends of all the long armatures 2’ to fallinto
the notches G in the levers 2/, whereby all

"the said armatares 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 1s 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 ¢ngages with
the segment 2" of that station, when the nor-
mal circuit will be shifted from its nsual path
and flow from the brush »* through the said
segment 7/, the wire 101, the visual magnet
26, the wire 102, the segment m/, the double

- brush 7% atrached to the arm 7, the contact-

18 thus ceut into the cireuit.

60

ring p, wire 96, ring /i, wire 74, and, as be-
fore, to the battery. The visual magnet 20
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 switceh 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 m1d SO
chcm%b 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 S&l(]_
movement and display the semaphores 15.
This same energization of the mmagnet 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 18 now locked into the
field of magnetism when the current is of
The described depression

normal stren oth,

of

With this end

of the lever 9 disengages the finger 14 from
the following spring 44 and engages it with
the following spring 45, The visnal magnet

1§ now cut into the ecircuit through the said
-ﬁnfml 45, the path of the eurrent being from

the brush 72 to the segment 7, thence tluouﬂh
the wire 101, the magnet 20, the wire 103, the
following finger 45, the finger 14, and lever 9,
and thence as before to the Imttux The
%enmphme‘% having bﬁen displayed, the plug
1s withdrawn fr_om the dial of the transmit-
ter, whereby the switch M is restored to its
norinal position and the arm I allowed to
travel around to the stop E, 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 thesamne 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
Str-enn*th The lifting of the lever 9 also car-
ries the finger 14 from the following spring
45 back to the foilowing spring 44, lem*lnff
the circuit of the apparatus thmugh its nor-
mal path.

To flash Lght.—In case it is desired to
aive 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 L, which 18 there-
fore stopped by it. At this time all of the
arms 7
oaged with the segments/of the sub-stations,
while in the fourth or end station the double
brush 2 is engaged with the eirenit-splitting
segments ¢ ¢’, the said segment ¢’ being con-
nected bya wire 104 with theline-wire 31 and
the segment ¢ being connected by a wire 105
with the oround-plate 106. DBefore tracing
the split cucmtfs it will be well to call atten-
tion to the fact that the shoulder z’ of the
disk x is longer than the shoulder " of the
disk 7, so that the lever z” 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 1t, the

diﬂ?etenee in the length of the two cam-shoul-

dels 2" and 1’ bemg such that the shoulder
2" will be brought into its normal position
when the arm 1 » Tacks but one point of a com-
plete 1"'evolut.ion, while the shoulder ¥y’ is
not brought into its mormal position until
a full revolution of the arm » has been ef-
fected. When the arm «’ is raised, the long
armature 2’ falls into the noteh 6 of the said
lever and 1s thus retired from the field of
magnetic force. The step-magnet is there-
fore cut out of operation and cannot operate
the step-by-step mechanism-in moving the

|l arm 7 from the last point but one in 1ts move-

r of the several sub-stations are en-
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ment to the last point therein, so that the step- |
magnet will be.cut out with the lever9 in ifs

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 1,

and therefore without c-:1:(—:J:pp1n'=:'- the arms 7 at
the several stations to unison. When the
arm L 1s st(}pped by the stop-pin E, the insu-
lated block e’ of the wheel A has pressed
down the contact-finger G into engagement
with the contact- po'nt H, which 0‘1011’[1(]‘% the
circuit through wire 107. At the same time
the tooth €2, mounted in the peuphel y of the

hub F, has pressed the spring-finger I into
enﬂaﬂ'ement with the contact- ﬁI]U‘el J and

grounded the circuit through wire 7108.

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

- eircuit-changer e, following spring ¢’, wire 88,

35

telephone 67 of sub-station No.

1, wire &7,
multiple call-box 66, wire 86, fo]lomnw spring
3, circuit-changer 2 wire QS the ‘relephone
and multiple chll b(}‘{ of sub-station No. 2,

~ thence to sub-station No. 3 through wire 84,
- through the telephone and multiple call-box

40

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

83 to the telephone 67 of sub-station No. 4,
thence througli wire 82 to the multiple call-
box 66 of the said station, thence ’rhtouﬂ*h
wire 104 to the circuit- .Sp].lHlI]U‘ segment ¢g’,
thence through thé brush 73, cmned by the
arm 7 of the mechanmm of sub station No. 4,
which is the end station of the series, thenee
to circuit-splitting segment ¢, and thence
through wire 105 to Lhe ﬂmund plate 106.
Beginning with the ground the path of the

- . other circuit is throngh wire 108, contact-
50

point J, spring-finger I, wire K, the mechan-

ismof the transmitter C,the arm L, the switeh

M, the shoulder Q’, with which the switech is
now engaged, the wire 95, the circuit-inter-

- rupter U The extra section 70 of the batter v,

bo

(which now takes the place of battery-section

69, which is on the other circuit,) the section |

-(5,8 thereof, wire 72, the step-magnet % of the
sub-station No. 1, wire 73, arm 7, brush 7%
ring h, wire 74, followmw sprmn* 4& finger 14

lever 9, wire 75 sub-station No. 2 2, wire ’76'

sub- StdthIl No. 3 wire 77, the step-magnet
of the ‘%llb"St-&thIl No. 4, wire 78, arm 7, the
brush 7°, attached to the Sald arm, ring h, wire

79, following spring 44 of Sub-statlon No. 4,

finger 14, lever 9, wire 80, circult-changer 2,
following spring 3, wire 81, wire 104, circuit-

splitting segment ¢, brush +%, circuit-split- |

plete revolution.

section 69 of the bat-

nets will not affect thein.
a flash-signal at sub-station No. 1, a wheel _-

tmﬂ segment g, wire 105, and ground-plate 106,
as desenbed
the cirecuit last traced as being through the
ring i of the sub-stations. When, however,
the visual magnets 26 have been permanently
cut into the circuit, as heretofore described,
the path of the circuit last traced will not be
through the rings i of the sub-stafions, but
through the half-segments [ thereof. In this
case the circuit will be shifted from the rings
I through the brushes 74 thence through the
plates /, the wire 109, the wire 101, the visual
magnet 26, the wire 103, following spring 45,
ﬁnﬂ‘el H lever 9, and so on. It will thus he

1 have described the path of

75

30

cuit from the br ushe% 2 of the sub- statmnq o

when the arms 7 lack but one point of a con-
This 18 necessary, because
all of the visual magnets 26 may not be per-

manently cut into circuit, and when this 1s
' not the case the normal path must be left

open for the circunit. It will thus be seenthat
in splitting the single metallic circuit into
two ground metallic circutits the battery-sec-
tions 68 and 69 are separated and that sec
tion 70 of the battery has been brought into
one circult to replace section 64 thereof which
1s now in the other split circuit. On account
of the resistance of the step-magnets it 1s 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, where the resist-
anceis comparativelyslight. The visual mag-
net of sub-station No. 1, when 1t 1s proposed
to make a flash-signal, having been perma-
nently cut into the circuit, as described, may
be operated by the normal batter; , W 1110[1 OW
consists of sections 70 and-68. It has also

been explained that by reason of making the

cam-shoulders 2" and 4/ different in length the
visual magnet must be left permanently cut
intothe circuit with the long armaturesof the
step-magnetsout of thefield of magnetism,and
consequently beyond the influence of thenow
normal battery, sothat the making and break-
ing of the split ¢ircuit through the step-mag-
Inorder to prodme

having notcheq corresponding to tbe charac-
ter of the signals which it 1s desired to make
is 1nserted into the circuit-interrupter U at
the central station, after which the said cir-
cult-interrupterisoperated tomake and break
the circuit. These interruptions of the cir-
cuit will cause intermittent energizations of

the visual magnet 26 at the sub-stvation 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 1t 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 1s demagne’rlzed the spring 45 will

¢O

95

| el

10§

110

115

120

125

130

pull the valve back again and allow the gas

to flow throun‘h the pipe, as betore, the per-
manent feed ¢° connecting with the gas-sup-
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ply pipe 82,feeding suf

of the gas when it is allowed to flow through
the pipe again. Bychanging the signﬂl-wheel
put into the circuit-interrupter at the central
station a great variety ot 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 office will. be provided for this pur-
pose with a set of signal-wkeels, 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 1s
After the flash-signals have
been made, as above described, the stop-pin
E is pulled out to let the arm 1. return to its
zero position. The first movement of the said
arm brings the tooth ¢’ in the hub F under
the sprine-finger I and the contactpoint J,
putting a ground on the line-circuit again.
At the same time the switch M engages with

the reserve-battery plate T, Whl(ﬂl as before

described, is secured in insulation to the outer
end of the upper section I of the sectional
contact-ring. Thegroundecircuitthroughthe
step-magnets will now be through the switch
M, the plate T, the wire 110, the reserve bat-
tew 71, the extra battery 70, which 1s now
acting &s a portion of the 1101111le battery, sec-
tion 6S of the normal battery, and thenf,e as
before. 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 1mpart

one 11101'61119111: tothe step-by-step mechanism,

whereby the apparatus at the sub-stations 1s
blouﬂht into unison with the long armatures
out 01 the field of magnetic force. It will
be remembered that Whul the mechanisms at
the sub-stations were brought into position
for flash-signaling the arms 7 lacked but one
point of making a complete revolution, and
likewise the disksx and . "This single actu-
ation of the sub-stations by the use of the
reserve battery 71 completes the revolutions
of the arms » ot the disks x and ¢, whereby
the long cam -shoulders " of the disks «
are moved under the depending fingers z
=’, which have fﬂtead} been
lifted, so as to bring the said fingers z 1n po-
sition to drop off hom the said 5;10111{1(31‘8 x’
the next time the long armatures ot the step-
magnets are operated, and also whereby the
shoulders 1 are operated in lifting the levers
9 through thelr d{;pendmﬂ' ﬁuuerh 3, S0 as to
permit thearmatures 25 of the visual magnets

to fall back into their normal pomtlons in

which they are out of the field of magnetic |
The lifting of the levels 9 also cuts |

force.

ficient gas to the burner |
“to keep a flame there for relighting the body

the visual magnets out of the circuit by rea-
son of thefinger 141eaving the contact-spring
45 and re-engaging with the contact-spring 44,
through which the normal circuit passes, the
normal eircuit being thus restored. When
the levers z’ of the sub stations are allowed
to drop dou n 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,

W Ileleby the call-boxes are short-urcmted SO
that they will not operate during the opera-
tion of the step-by-step 1‘1’101?611‘1@111‘8. Other-
wise they might conflict with the action of
the transmitter in breaking the circuilt and
interfere with the perfect operation of the
step-by-step movements. When, however,
the single metallic c¢ireuit 1s split into two
cround metallic civeuits, as has been de-
bcubed which will occur when the arms r of
the step-by-step movements -lack but one
point of a complete revolution,and when also
the disks « and v also lack but one point of a
complete revolution, the levers 2’ will belifted
by the long cam-shoulder 2" and the circuit-
changer 2 shifted from the following spring 4
back to the following spring 3, whereby the
multiple call-boxes will be cut into circuit
again, so that during the operation of the
ﬂash hﬂ*ht from the centml ice the call-
boxes may be used {from the sub- Sfﬂ,t ons 1n
sending signals into the central office, the
mwhamsm f01 flashing the light being located
on one of the ﬂround gucmts and the call-
boxes being Ioe&ted on the other ground cir-
cuit.

Simaudtaneously-operating 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 1s inserted in the plug-hole
designated Dby 5 in the compartment on the

dial of 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 switeh will
be shifted from the sectional contact-ring
oato the extra-battery contact-ring R. The

- makesand breaksof the mainecircuitthat have

occurred while the arm L has been traveling
from its normal position around to the plug
have operated the arms » of all the sub-sta-
tions and brought them around in position for
the engagement of their brushes 7 with the
collective stored-signal segments j, which are
located 1n the same position in all of the sub-
station switches, as indicated by IF

drawings. At the same time the double

brushes ° of the said arms will be engaged
with corresponding segments n and with the
contact-rings p of the switches.

All of the

2. 2 of the

70

75

50

0O

100

105

110

[15

12Q




10

........

40

1;0 .the hattely 1n the pa,th of the nmmal cir-

cuit, as befme desgubed CAllof the visual |
- permanently cut |
allot the Sem&phmes dls-?

stations at, nmht .the arm L i is a]lowed to be:

stopped by the ph_l;x K-andthe 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. Ashasbeenbeforementioned,
the display of the semaphores or the flashing
of thelight necessitateslockingthevisual mag-

. netsper manentl,y mtothecucmt atwhich time

- the following spring 45.
45

50

- ger 14 1s now connected.

55

thefinger 14 of thelever 9 will be engaged with
When the plug 1S re-
moved, as before mentioned, and the arm 7 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 circuit through
the following spring 45, with which the fin-
This 1s done by a
small wire 113, COHI]BCLII]U’ the contact-ring p
with the Sewment n’. The c¢irceult will then
be from the contact- ring » to the segment »n’
through the wire 112, wire 102, wire 103, arld

| followmﬂ spring 45.

60

to the plug,

Glas. -—-I‘o turn the gason in all of the s11b-
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 L to travel around
the ensuing interruptions of the
circuit operating to step all of the arms » in
the sub-stations around to the segments L and
0.

Th_e plu.ﬂ'f =
| 1S now: Temov ed fmm the dlSk and the Stop-r ;

'td(,t-l‘lnﬂ' 71, wire {é ::md thenee to the b&ttery., |

462,345

'AS before in the path Of the normcﬂ CII‘LuIt' R

The-circuits 1n all of the Sub stations are | 119.

B .bi‘lﬂﬂ‘lnﬂ‘ the v.:leeol mthe posrtmn in: thh
it is shown at sub-station No. 1 in Fig. 1 of
y :the dm\nnws, the \zmlve bemn" he.ld in th1s po- .

| :the &top p111 E bemﬁ tempoml 113? pulled out-
| Jof the WEL}T

bemﬂ held SO elosed bv the soyring 36 and

friction-plate 37. The pluﬂ‘ is now removed

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

way, and the arm L allowed to 1etmn to 1ts
normal position.

1o transmat 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

1IC

explained how the path of the normal circuit

of the apparatus lies through the relay X, lo-
cated 1n tne central statlon this relay re-
sponding to all 1nter1upt10ns 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-
cult and that long interruptions thereof in

| combination with quick interruptions thereof

are’employed In making emergency calls, the
namber of the long interruptions denoting
the nature of the emergency call.
tral station there is located a loecal . ecircuit
operated by the relay X in the well-known
manner, the armature 7’ of the magnet Z of
this euemt being placed under so much ten-
sion, as well as being normally out of the field

of maﬂ*netlsm thd,t a qulck closing of the
local clremt wﬂl not give the loeal battery

118 enouﬂ*h time to energize the magnet Z in

115
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Atthe cen-

125

130

overcoming the strong tension of the spring

YVhen howevel a long or emerﬂ*ency
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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 circuit

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  to press down the leverc and en-
oage its notches ¢” with the pin a, whereby
the armature 7’ is permarnently locked into
the field of the magnet Z. "The desecribed

movement of the lever ¢ moves the double

circuit-changer ¢, so as to shifti1ts upper end
fmm engagement with the following spring
g’ to engagement with the eome%pondmw fol-
lowing spring g and to shift its lower end
from its normal engagement with the follow-
ing spring f into enﬂ‘dwement with the corre-
Epomflil.lg spring 7. Now the circuit will be,
beginning with the multiple call-box 66,
through the wire 87, telephone 67, wire S8,
bincing-post 120, wire 121, indicator 117, wire
122, following spring g, circuit-changer e,
wire 89, telephone V, wire 90, relay-magnet

X, wire 91, and thence to the battery, as be-

fore described. The closing of the circuit

through the indicator, which 18 located at the

stable of the precinct in which the apparatus

is situated, will then operate to designate the

sub 5‘&11:1011 from which the callis sent and to
ring a bell, calling attention to the operation
of the indicator, and thiswithout 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 eircult to the vibrat-
ing spring b, w hereby a vibrating signal is
Sounded n the central station upon the bell
W simultaneously with the operation of the
indicator at the stable. When the ecircuit-

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 f7,.wire
124, vibrating spring 0, ar mature Z’, wire 125,
nmn*net 7, wire 120, contact- -point 127 1e]ay-
armature \’ wire 1”9 thence to the ba,tter-y
118, com pleting the circnit. W hen the emer-
cency call has had attention, the officer at the
central station manually lifts the lever ¢ and
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

dcuble circuit-changer ¢ back into 1tsnormal.

position, in which the indicator 117 1s ecut out
and left in its normally-open branch of the
main circuit. If desired, instead of locating
the indicator in an open branch of the main
cirenit it may belocated in a local eircuit.

It is apparent that in carrylng 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

including means for

shown and deseribed, but hold myself at lib-

“erty to make such changes and alterations as

fairly fall w 1th1n the Splllt and scope of my
invention.

Having now fully described my invention,
what I elalm, and deure to secure by Lettem
Patent, 18— -

1. In a signaling Sy:stem the combination,
with a smgle met&lhc circult, of a series of
sub-stations located in the said circuit and
each containing a signaling mechanism, and
a switech having an 111(11»‘1(111511 segment Jo-

cated in a different position in each sub-sta-
tion, and a collective segment connected with
the said individual segment and having the
same position in all of the sub-stations, and a
central station having segments correspond-
ing to the individual and collective segments
of thesub-stations,substantially as deseribed,
and whereby the sub-stations may be Ldlled
either individually or collectively.

2. In a signaling system, the combination,
with a single metallic circuit, of a series of
sub-stations loeated on the said circuit and
each containing two or more signaling mech-
anisms for producing signals of different
character and an individual and a collective
seogment for each of its different signals, the
individual segments being differently lo-

cated in each bub-—bmtlon and the collective

segments being correspondingly located in

each of the sub-stations and connected with
the corresponding individual segments, and
a central station having segments correspond-
ing to the individual and collective segments
of thesub-stations,substantially as desecribed,
and whereby any or all of the corresponding
signaling mechanisms may be selected for op-
eration, substantially as deseribed.

3. In a signaling system, the ecombination,

with a metallic eleetrie cireunit, 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 foroperation, the end sub-

station of the series, and the central station,
splitting the line at
those points into two ground metallie circuits,
substantially as deseribed.

4. In a signaling system, the combination,
with a meta,lhc deetnc circuit, of a series Of

sub-stationslocated ther eon, a centr al station

also located on the said circuit, and means lo-
cated at the end sub-station and at the central
stationforsplitting 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
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the other,so that when the circuit is splitany

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-
qtantmlly as described.

5. In a signaling system, the combination,
with a sing f:vle 111@‘[&111{., ele(,tuc clreuit, of a se-

ries of sub-st-ations located thereon and each

not limit myself to the exact construction | containing signal and step-by-step magnets,

130




the armatures whereof are normally located

outof the field of magnetic force when the cur-
rent 1s of normal strength, and a switeh con-

strocted to select any or all of the said sig-

nal-magnets, a central station also located on

~the said circuit and containing apparatus

I0

. 20

talning a

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 switchingin 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, substantially 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-
signaling mechanism, a multiple
call- box: a,nd a elrcmt changer for short-cir-
culting the said call-box from the main lineto
prevent Interference with the. operation of
the mechanism of the sub-station through the
cali-box while sald mechanism 18 belng oper-
ated in _regular order from the central sta-
tion, and a central station also located on the

~circuit- and contalning apparatus adapted to

30
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select and operate the signal mechanism in

any of the sub-stations, %ubslantmlly as de-
scribed. - |
7. In a signaling system, the combination,
with a metallic eleectrie circuit, of a series of
sub-stations located- thereon and each con-
taininga signal-magnet placed in a dead-open
blan“h 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 desecribed, and w heleby the
burning out of the signal-magnets is obviated.
S. Iu a signaling system, the combination,
with a metallic electric circuit, of a series of
sub-stations located thereon and each con-
taining a stored-signal magnet and gas-mag-
nets, all of the said m fwnet'% being loe@ted in
dead openbranchesof the mmnlme and means
for cutting the sald magnets into the cireuit

when it is desired to operate the,mechanisms

controlled by them, and a central station also
located on the Sdld circult 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 eombina-tion,
with a binule metallie electrie circuit, of a

seriesof sub-statlons located thereon an d each:

containing two or more signal-magnets, in-
clunding a Vlsual-qwnal magnet, a,nd a smtgh
ad&pted to-select for opemt}on any or all of
the said magnets, the armatures whereof are
normally lﬁcdted without the field of magnetie
force when the current is of normal Strennth
an extra battery forbringing anyor all of the
said armatures of each sub-btatlon into the

12 . - 462,345

on the said circuit and containing a trans-

mitter adapted to select anyor 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 bybt{:‘lll the combination,
with a metallie circuit, of a seriesof sub-sta-
tions located thereon and each containing
two.ormoresignal-magnets and a step-by-step
magnet, the signal-magnets being normally
located in open -and dead -open branches of
the main lme, 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 force when the current is of 1101*111.:11

strength, and a switech also located at each

'sub~stat10n and constructed to select any or

all of the signal-magnets thereat, and a cen-
tral station also located on the said circuit
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
| armatures into the field of magnetic force.

11. In a signaling system, the combination,
with a metallic electric circuit, of a series of

sub-stations located thereon and each con-
taining a selecting step-bv-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
lhe current is of normal qtrenwth, an extra
batter‘}, 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 matrnetlbm in which they are
locked, substaJntlahy as descmbed

12. In a signaling system, the combination,

with a metallic eleetric 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 llOl‘lI]d]ly
locking the armature_of the sald 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 mag netm. force at the

completion of its work, an ettra, battery, and-

a central station also looatcd on the said ¢ir-
cult 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 1n bringing its cu‘mature 111t0 the

field of magnetic force substantmll) as de-

scribed. -

13. In a signaling system the combination,

with a meta,llle electric circult, of a series of
sub-stations located thereon .:,md each con-
taining a selecting-switch and mechanism for
producing a visual signal by the flashing of a

said field, and a central station al%o IOCﬂ;tbd | light, and a centml statwn having a 1,1*:.1115—'
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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 deseribed. |

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 by the shifting-arm
of the switch when the rotatabiearmis moved
over the transmitter, the rotatable arm being

arrested b}*.the plug, substantially as de-

seribed.
15. In a transmitter for a signaling system,
the combination, with a rotatable arm, of a

iy

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
ingertion 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 arm, of a
pivotal switch carried thereby and having a
shifting-arm, two concentric contact-rings lo-
cated in the path of the switech and one of
them having extensions which break into the
path that the switeh 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 1n the path of the pivotal switch, and a
plug for insertion into the said holes to shift
the switch and stop the rotatable arm, sub-

stantially as set forth, and whereby the extra !

battery 18 cut 1nto 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 switch having a shifting-arm carried

thereby, two concentric contact-rings located
in the path of the switech 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, and a re-
serve-battery plate located in insulation upon
the broken ring forengagementby the switeh
for throwing a reserve battery onto the ling,
substantially as described. |

135, In a signaling system, the combination,
wilh-an eleetric cireuit, of a series of sub-sta-
tions, each having a step-magnet, the arma-
ture whereol is normally out of the field of

ptvotal switch carried thereby and having a ;

mal strength, and each sub-station normally
being at unison with everyother 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 Dby the said shifting - arm,
whiceh is operated thereby, and means for
stopping the said rotatable arm before 1t re-
turns to 1ts 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-
1sm, substantially as deseribed.

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 signaling-segments,
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 containing a
segment for each sub-station,a rotatable arm
for sweeping over the said segments, which
are circularly 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 ol
the arm, substantially as described.

20. In a signaling system, the combination,
with a single metallic circuit, 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 called 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 described. - | |

21. In a signaling system, the combination
of a series of sub-stations, each having a
circular switech provided with independent
signaling-segments and collective signaling-
segments, the former having a different loca-
tion 1n each switeh and the latter having the
same location in ecach switeh, whereby the
sub-stations may be called independently or
collectively, substantially as described.

22, In asignaling system, the combination,
with a metallic electrie cireuit, 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
retalning - segment, two additional circnit-
splitting segments Jocated in the switeh of
the end sub-station, and a transmitter located
at the central station and adapted tosplit the
sald circult thereat at the same time that the
circult is split at the sald end station by

magnetic force when the cuarrent is of nor- * means of the two circuit-splitting segments,
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'- Whereby the metelhe electrie eireuit is split
into two ground enemts subetantmlly as de-

sceribed.
- 23. In a signaling system, a transmitter lo-

cated at the eent,ml station and provided with

atransmittine-wheel having a broad insulated

tooth and pmwded with a hub having twoin-
sulated teeth,

fingers and springs for splitting the circuit of

| the system into two ground elrcmte substan-

tlally as described.
24, In a signaling system,the eembmatlon

with a metallic eleetue cnemt of a series of
sub-stations located thereon, a eentra,l station
also located thereon, means located at the
~central station and at the end sub-station for

splitting the metallie circuit into two ground
circuits, a normal battery arranged in two

parts whlch operate together when the sys--
tem is operating on the emfrle metallic circuit
and iudependently when the said circuit 1s -
split into two ground metallic circuits, an ex-

. tra battery for operating in conjunction with

the normal battery when the eircuit is not

splif, and a reserve battery for operating in

- :conJunctlon with the normal battery When
“the circuit is split, substantially as deseribed.

26. In a signaling system, the combination

-0of a series of sub - Statwne each: eontalnmﬂ

30

“netic force when t]
“strength, a circular switch provided with in-
g .d1v1due1 and collective signaling-segments, a
rotatable arm carrying b1 ushee Wth]l are .
swept over the said segments, step-by-step

35

a visunal-signaling meclmmsm the armatur
whereof is nel*mally out of the field of mag-
ne current 18 of 1]01‘111&1

~mechanism connected with the said arm, a

40

45

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 1nt0 its normal position after the opera-

‘tion of the apparatus, and a reserve battery

- Jocated at the central station and cut into the

55

line to operate the unison mechanism, sub-
stantially as set forth.

26. In a signaling sy etem, unison mechan-
ism located in eaeh of the sub-stations and
consisting of two disks, each provided with a
shoulder and rotated tocr‘ethel by a step-by-

step action, and two lockmfr-]evers provided

with Opera,tmfr-ﬁn oers, respectwely engaging
with the shoulders of the sald disks and with
notches co-operating with the armatures of
the step and visual magnets, also located at
the sub-stations, substantially as desecribed.

27. In asignaling system, the combination,
with a metallic electric circuit, 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
1s opened, substantially as described.

28. In a signaling system, the combination,
with a metallie electric circuit, of a series of

in combination with contact

el
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sub-stations loeated thereon and each con-
‘taining a normally-locked stored-signal appa-

ratus, and a central- station also 1oeetec1 on
the smd circuit and containing a transmitter

~adapted to anlock and therefore set the

stored-signal apparatus of any sub-station for

oper atlon assoon as thatsub-stationis opened,
substantially as described.

29. In a signaling System the eombmatlon

with a metallic eleetrle circuit, of a series of
| sub-stations:located thereon and each eon-

taining a normally-locked stored-signal appa-
ratus: cllld a central station located on the said

30

circuit and containing a transmitter adapted

to unlock and therefme 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. Ina signaling system, a stored-signal ap-

| pamtue 1oeate(1 at a sub-station and consist-
ing of a magnet, an armature therefor con-

sh"ueted to ha\re an unlocking funection, a

train normally locked and held by the sald
‘armature, a slide, and a crank connecting the
same with the train, which is wound by the

90 !

slide when the door of the case of the station

is closed, the signal being given when the

sald door 1S opened subeequemly to the un-

95

locking of the train by the energization of the

| mawnet from the eentl‘al etatlon, substantmllv
'ae deseribed. B

- 31. In asignaling system, a sub- station pro-
vided with a vleual signal apparatus consist-

ing of one or more semaphores, a vertically-

sliding bar with which the said semaphores

100

are connected, a train or movement directly

‘connected Wlth the said bar controlling the

downward movement thereof and therefore
the elevation of the semaphores and wound
by the upward movement of the said bar, a
visual 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 1s released and
the bar permitted to drop down underits con-
trol, substantially as described.

32. In asignaling system, a sub-station hav-
Ing a ‘F]bl]fﬂ magnet, an armature therefor, a
loekmn'—lever eonneeted with the said arma-
ture and provided with a eircuit-changing fin-
ger and adapted when the magnet 1S ener-
mzed to lock the armature ther eof within the
ﬁeld of magnetism and at the same time to
shift threurrh its circuit-changing finger the
main C‘llGlllt of the apparatus thlouwh the
magnet, subetentm,lly as described.

83 In a signaling system, the combination,

1'05..
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at-a sub- etatlon thereof of a vmual—swmﬂmn* |

apparatus having a magnet which is norm elly
cut outof the 011*(,1111:, a unison apparatus, and
a locking-lever having also the functionof a
circuit-changer, thesaidlever operating when
the magnet 1s enern*l?ed to lock the armature

thereof in the ﬁelcl of magnetic force and at

130

the same time to change the circuitof thesys-

tem through the said magnet, and the unison
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apparatus operating throughthe saidleverto
unlock the armature and restore the circuit
to its normal path, substantially as described.

s4. In a signaling system, the combination,

with a smﬂ’le meml icelectric circuit, of a se-

ries of Sub stations, each containin g a flash-
signal apparatus, mcludmfr & xlsudl-smnal
magnet, a Seleetlnﬂnswuﬁh and locking mech—
anism for holding the said magnet in the ¢eir-
c¢ult in certain &d,]ustmen’rs of the switch, a
central station also located on the cireuitand
containinga transmitter constructed toco-op-
erate w 1t11 the said switches in selecting any
or all of the sub-stations for operation, (md a
circuit-interrupier iocated at the central sta-
tion and adapted to have a make-and-break
wheel applied to it for the purposeof making
and breaking the circuit and so energizing the
visual-signal mmagnets of the 1‘6‘11}Pct1¥6 sab-
stations selected for operation conformably
with the character of the signal to be flashed
by the flash-signal apparatus in the sub-sta-
tions subbt&ntmlly asdescribed, whereby any
desired flash -signal may bhe automatma,ll}
given at any f:.ub statlon or in any group of
c,ub-s‘ratmn% or in all of them from the cen-
tral station.

50. In a signaling systemn, the combination,
with an eleetrlc euu:ut of a.sub-station hav--
ing a flash-signal a- ’)pmatus consisting, essen-
tially, of a visual-signal magnet, an .;Lr'matur
and a gas-vaive arr anfred to be operated by
the sfud armature, an d a central station hav-
1ng a circult-interrupter adapted to receive a
signal-wheel for making and breaking the eir-
cult conformably with the character of the
signal to be flashed at the sub-station, sub-

| stmﬂm]l; as described.

30. In asignaling system, the eombmatlon
with an ele(,trle circuit, of a series of sub- sm-
tions located thereon, a central station lo-
cated thereon and havmﬂ' a transmitier pro-
vided with a rotatable arm, a pivotal switch
carried by the said arm, two concentric con-
’Laet-—rmﬁs located in the path of the switeh,
and a stop normallylocated in the path of 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 mwnalmﬂ' apparatus, the combina-
tion, with a smwle met allic e dec‘-trle ¢ircuit, of
a beue& of sub- sta‘[lonc; located thereon fmd
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 centml
station also located on the said 011011113 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 mechanism of the sub-sta-
tions in a certain position of adjustment, sub-
stantially as deseribed.

38. 1n a signaling system, the combination,

with a single metallic eleetrm circuit, of a se-

ries of sub- stations located thereon .md each
containing a step-by-step magnet and two ov

more signal-magnets, including a gas-magnet,
wlhich 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 ot
sald magnets, and a transmitter located 1n
the central station and constructed to co-op-
erate with the switches located in the sub-
stations 1n selecting any of their signal-mag-
nets for operation, substantially as deseribed,
whereby the gas may be simultaneously
turned on and off in any one or more or 1n

all of the sub-stations.

39. In a signaling system, the combination,
with an electric metallic circuit, of a series
of sub-stations located thereon and each con-
taining mecehanism for producing one or more
signals of distinetive character and including
means for turning the gas on oroff at the said
sub-stations, and a transmitter located atthe
central station and adapted tooperate the gas
apparatus of the sub -statiouns collectwely
without disturbing the signaling mechanism
of the said sub-stations, substantially as de-
seribed. |

40. In asignaling system, the combnmtlon |

with an eleetmc CIl‘GUlf Of.ﬂ sub-station pro-
vided with a multiple call-box adapted to
make long and short breaks of the circuit, a
central station provided with a relay located
in the main circuit, a switching-magnet situ-
ated in a local circuit and encrgized only dar-
ing the long interruptions of the main circuit
produced by the multiple call-box at the sub-
station, a cirenit-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
circuit and cut into cireuit by the operation
of the circuit-changer when the said switch-
ing-magnet 1s energized owing to long inter-
ruptions of the main circuit by the multiplie
call-box, substantially as described.

41. In a signaling system, the combination,
with an electrie cireuit, of a sub-station pro-
vided with a call-box adapted to make long
and short interruptions of the said circuit, a
central station haviug a relay located in the
said circuit,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 central station and on a nor-
mallv-open branch of the main cirenit and
adapted to be cut into the said circuit when
the said circuit-changer is operated by the
energization of the switehing-magnet, sub-
stantially as described.

- 42, In asignaling system, the combinaltion,
with an electme OII‘CHIt of a sub-station pro-
vided with a 111u1t1ple call-box adapted to

make long and short breaks of the said cir-

cuit, a SWlt(,hlngT-map'net located in a local
circuit controlled by sald relay, which oper-
ates it only when the main circuit 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 cirenit-changer con-

trolled by the said armature, and an indi-

~cator located in a normally-open branch of
the main circuit and eut into the same when
the circuit-changer is operated under the con-

trol of the switehing-magnet, the said circuit-

10

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, %nbatdn-

11(—tlly as described.
43. In a signaling system, the combination,

with a smtchmgr-magnet located in a loeal

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- |

into a vibrator for

462,345

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 doublecirenit-c changer connected

with the said lever and operating therewith,
a vibrating' spring engaging with the arma-

ture and having electric connections,whereby
when the said switching-magnet 1s enet}:**med |

its armature is locked in the field of magnet-

ism, and the circuit-changer operated tosend -

the current through the Vll)lrl'[lllﬂ‘ spring of
the armature, thus transforming the magnet
an audible signal, substan-
tially as deseribed.- = o o
| | - FRANK B.-WOOD.
- Witnesses: -

"FreED C. EARLE,

GEORGE D. SEYMOUR. .
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