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To asf? whom it may concern:

Be it known that I, JoserH WEATHERBY, JT.,

a citizen of the United States, residing at New
Cumberland, in the county of Cumberland

s and State of Pennsylvania, have invented cer-
tain new and usetul Improvements in Signal-

ing Systems; and I do declare the following.

to be a full, clear, and exact description of the
invention, such as will enable others skilled in

1o the art to which it appertains to make and use:

the same.

This invention relates to calling or signal-.

ing systems, and 1s particularly designed for
use in connection with district-messenger-call-

15 box, fire-alarm, and other single-wire closed-
circuit systems having instr ument% wired in
series.

The main object of the invention is to pro- |

vide a system by means of which 1f a wire 1s
20 broken, cut, or becomes electrically discon-
nected at one or more points in the main or

external circuit the system will still be oper--
and signals can still be sent from all the

ative
boxes 1n said circult.

Another object of the invention is to pro-
vide a system of this character having call-
boxes of novel construction, together with a

25

novel combination of wiring and instruments:
at the central or receiving station whereby,

30 in addition to the above-noted result, notice
will be instantly given at the central office ot
the break in the line. -

Still another object 1s to provide a means
by which the cut, broken, or disconnected

35 wire can be conveniently located, so that 1t
may be repaired.

With these and other objects in view the

invention consists in certain novel features ot
construction,combination,and arrangementof:

4o parts, as will be hereinatter more fully de-

scribed, and particularly pointed out 1n the:

appended claims, reference being had to the
accompanying drawings, 1 which—

Figure 1 is a diagrammatic view of a call-

45 -ing or signaling system embodying my in-

vention, showing in full and broken lines the

respective arrangement of the switches when

the system is 1n normal condition and when

oground connectlon 8.

1mto engagem{,nt with a contact ¢

outer face points marked "

there 1s a break 1n the line. Fig. 21sa front

view of one of the call-boxes in closed condi-

tion. Fig. 3 1s a similar view, the cover be-
ing removed to expose the interior; and Figs.
4. 5, and 6 are detail views of the commutator
mechfmlsm

In theaccompanyingdrawings I have show

the application of my invention to a district-
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messenger-call system, although 1 do not de-

sire to limit it ther eto, as it may be employed

in connection with fire-alarm and other signal
systems. -

Referring now more pm‘tlcularly- to the
drawings, the numerals 1, 2, 3, and 4 repre-

60

sent call-boxes which are installed in series

111 a cloqed eucmtA compusmﬂ the wires «,
a, @b, o, at,al, a,
in a contr ollmg knife-switch A’ and a relay
or electromagnet A°. As shown, each call-
box has bmdmo -posts 5 and 6, to wlnch the
‘1dncent ends of the bridge-wires ', «, «’, ',

and ¢’ are connected, and each call- box also

has a binding-post 7 for the attachment of.the
The switch A’ is of the
double-pole double-throw type, and the wires
@ «° are connected to the pivot-posts ¢’ of its
switch member A® while the wires ¢' and ¢
are connected to one of 1tssetsof connecting-
lugs . - The switch member A’ swings' be-
tween the lugs ¢ and an opposite set of con-
nectinﬂ*-lugs " and when engaged with said
lugs ¢ maintains the closed condition of the
circult A.- The dbctr‘omﬁw net or. relay A” is

connected to the wires ¢ and «* ,-and its arma-

ture ¢ is retracted, when the nmonet- is .de-
energized, by a retr actmo o-Spring (z Fand drawn

in- the circuit A are b::ltteries-BB‘-' , which are

-connected up, respectively, with: the wirées «

a and ¢ ¢'. Any other suitable source of

electric energy may be used in place ot the

batteries. - 1
Each call-box comprises a box or casing C,

@', and «* and having there-:-

Inclucded .
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having a removable cover (', bemma on. 1ts -

Mess., ’ Polme &
“Fire,” “*Special.” Within it is arr anged
the usual spring-driven clockwork mechanism
¢, set in motion by the adjustment ot the crank
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¢ to one of the aforesaid points, such motion
of Sald mechanism turning a commutator-
wheel ¢® one, two, three, tom' Or more revo-
lutions, aooording to the points to which the
crank has been turned, to sound the signal
The commutator is pro-
vided with brushes ¢’ c‘”‘, which are carried by
a block of 1nsulatlon ¢, The brush ¢ 1s con-

nected by a wire ¢’ to a stop-arm ¢’, which is

insulated from the frame by an insulating-
washer ¢, and to the binding-post 6. The
brush ¢*is connected by a wire ¢’ to the bind-

ing-post 7; to which the ground-wire 8 1s at-
tached. Formed in the edge of the commiu-

tator=wheel are notches ¢, and on one side of
said wheel are contact-pins ¢, which codper-
ate, respectively, with the brushes ¢’ and ¢
These notches are of proper number and ar-

rangement to cause the circuit A when the

oommutator is revolved to be opened in rapid
succession the number of times necessary to

operate the signal at the central office to indi-

cate the number of the box, and the pins cor-
respond in number to the notches
are also so arranged that each contact-pin

-comes into engagement with the brush ¢* be-
fore the brush ¢ enters the adjacent notch
and moves out of contact with brush ¢* before

brush ¢ passes out of the notch. This ar-
rangement prevents short-circuiting when in

the normal action of the parts the circult 18

through the brush ¢® and closed circuit A and
at the same time admits of the completlon of

‘a circuit through the ground- ere 8 when the

circuit connection of brush ¢’ 1s broken.

The switch A’ and relay A? are disposed at
the central or receiving station, and also dis-.

posed at sald station is a circuit D, compris-
ing wiresd d', connected to relays or electro-
magnets D’ D? which are coupled by a con-
ductor d’, ha,vmo’ a -ground connection "
The armature d*of the magnet ' is retracted
by a spring d° and is adapted when the mag-
net is energized to engage a contact d°, and
the armature d” of the magnet D*is 51m11ar1y
retracted by a spring d° and adapted when
said magnet is energized to engage a.contact
The wires d 4 are connected to the con-
necting-lugs ¢ of the switch A’, and the
switch member A’ is adapted to engage either

set of lugs ¢ or ¢, as shown, respectively,
- in-full and dotted linesin Fig. 1

- The circuit
D forms an auxiliary normally 1naotwe pa,rt
of the mailn circuit A.

E denotes a local open circuit located at the
central station, the same comprising wires

source of electric energy B°. In this circuit

1s included a signal device (3, anincandescent
flash-lamp G/, and a controlling -switch H.
The signal device G may be of any preferred
‘construction, but as shown consists of an or-
dinary single-stroke tap- bel] comprising the
- gong g, eleotromaﬁ’netq g', and sprlnﬁ'-retr&ct-
ed armature g, carrying the bell-hammer g

aural or visual signal.

The pins |
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The lamp G’ serves as an auxﬂiai“y. signai for
indicating the approximate point of a break
in the line. In place of the lamp I'may use

an annunciator or any other suitable form of

as shown, an ordinary knife-switch of the
double-pole -single - throw type. Its switch

‘member H' is pivoted to the posts /4, to which
the wires ¥’ ° are connected, and is movable

to engage the oonneotmo'-lugs A', which are
conneoted by the wires F #* to the armature

" and contact-point ¢** of the relay A®, where-

hby the local circuit may be oonneoted up Sso

as to be controlled and thrown into and out of

circuit of the line through the relay A* The
wire £°, containing the lamp G/, is connected

‘to the contact-points d° £, and the wire 7,

containing the battery B°, is connected to the
armatures &* &' of the relays D' D% The wires
F* £* are connected directly with the contact-
point d° and armature &' of relay D' and by

branch wires d° d@*° with the contact-point @~

and armature &' of relay D |
Assuming the parts to be i in the normal Po-
sition, (ShOWIl in Fig. 1,) T willnow describe the
circuits and trace the path of the current, as
follows:. Starting from switch A’ the current
flows through- ere o to battery B, thence
through wire ¢ to binding-post 5 of box 1,
t *1roucrh the frame of the box, via wire 5, to

the oommutator-wheel &, thenoe by way of

brush ¢, wire ¢°, and bmdmcr-post 6 to wire «”,

thence qucoesswely through the other boxes,
2, 3, and 4, 1n llke manner, and finally back to
ere @ via wire ¢, battery B’, one of the lugs

& , One. side of switch A3 Wire a°, relay A®,
ere ", and other lug « and other side of
switch A°.
“the circuit described is normally closed the
current flowing through the magnets of relay
Afwill normally hold the armature ¢ 1n con-

Tt will thus be perceived that as

tact with the cores of the magnets and that
when said eircuit IS broken and relay A* deener—
oized the spring ¢*®* will draw armature ¢ away
from the cores of the maﬂ“nets and bringit into
engagement with oo_ntaot a", thereby olosmtr
the circuit . Therefore should the crank ¢

of any of the call-boxes be turned in the direc-
tion of the arrow the clockwork mechanism ¢
will be set in motion, causing the commutator-
wheel ¢’to revolve one or more times,according
to the degree of movement given the orank

allowing “the brush ¢’ to drop into the notches ]

¢, thus breaking the circuit A for one or more

short mtervals, according to the box oper-
ated. Assuming that the crank of box 3 is

operated, then the main closed circuit will be
opened three times, that being the number of

The switch H may be,
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the notches in the commutator- wheel of said

box. If box 4 were operated, the cireuit
would be openod four times, and soon. When

the circuit 1s thus opened by the action of the
commutator-wheel revolving and the oontaot

being broken between it and brush &, relay

A%is simultaneously deénergized a number of
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times chcordmcf to the box operated, allowing

armature «” to be drawn b&cl«.. Into engage-
ment with contact-point «" under the action
of spring «"“, as shown in brolken linesin Fig.
1, causing the local open circuit to be closed,
wher eupon one or more current impulses will
flow through wire 7, one side of switch H’,
wire 77, wire #°, battery B ‘magnets of bell
(r, back thlouoh wire f°, wire #°, opposite
side of switeh H’ , and conductor 7‘* This
causes the bell G to strike off a corr eSpondmo
number of taps, thereby indicating the num-
ber of the box which has been operated. If
a wire 1n the main closed circuit A should now
be cut, broken, or electumlly clisconnected,
the elect1 omwnet or relay A* will be deeneI-
g1zed, per m.:mently closing the local circuit I&

and causing bell G to make one stroke, thus

ewing notice of such break tothe operator or

attendant at the central station. Upon hear-
ing this signal the operator throws the two

sets of boxes on opposite sides of the break
into two separate circuits having a common

connection with the signal-circuit E by shift-

ing switch A’ from the tull-line to the br oken
poswmn shown in Fig. 1 and opening switch
H', as also shown in broken lines in Fig. 1,
thereby cutting out the relay A* and throw-
1ne In relays D’ D This causes the main cir-
cuit, which has normally been closed, to be-
come two distinet open circuits. A%Slemo
that the br E‘,‘LL has occurred at the point X in
the wire «°, I will now describe the two main

open cir cults,wlnch are thus formed and the

method of indicating the location of the break
at the central station. Starting at box 2 at

the left side of the broken wire ¢° when the

crank ¢’ 1s operated, the commutator will re-
volve as betfore; but the current will flow from
01ound thI ough WIIE‘ 8, binding-post 7, wire

. brush c pins ¢, eommutatm-chsh ¢, box
(; wire 5 blndlnﬂ-p()bt 5 to wire «”, thence
to anc thr ouoh box1 via b1nc11n0-post 6, wire

*, brush ¢, commutator-wheel ¢, box C, Wue
5’, and bmdmo -post 5, thence through wire «’
to battery B, to wire ¢, switch A®, wned mag-
net D', and back to wxound at d°.
the magnet D’ to become energized, thus mov-
ing armature ' into engagement with contact-

point " and closing circuit K, the CLl]‘l(}Ilt_

passing alonge conductor Fad ﬂ‘LSthG lamp G
and operating bell (, and back thr 011011 wire
batten B®. Thebellis thelebj, caused
to sound two strokes and the lamp to give two
flashes. Hence it will be observed that all the
boxes to the left of the break X, the battery B,
switch A’, and associated wires form a nor-
mally open circuit which when closed by the
commutator-switch mechanism atthe operated
box closes the signal- circuit . I will now
trace the second open circuit, starting at call-
box 3, whieh circuit includes "l]l the call- boxes
to the right of the break X. Operation of
the crank of smd box will cause the brush ¢
to engage pins ¢, whereupon a current w1.ll

This causes

flow hom ear th to Wne 8, binding-post t
wire ¢, b1 ush ¢ 5 pins ¢', ‘commutator-disk ¢ c,
brush ¢, wue ¢, and bmdmo-post 6 at S.:lld
box to wire «', through box 4 to wire «°, bat-
tery B', wire ¢° to smtch A,
d, electromagnet D°, and wire «* to earth at

& causing the armature ¢ to close the cir cuit

IL., the current: 1)51%111{1 through said cireuit
via tap " to wire 7*and batter y B*to bell G,
thereby Opemtmu the latter, thence bach
through wire #° and tap @’ to the contact-
point 2= Tt will be observed that in operat-
ing the first main open circuit h om box 2 or
any other box therein the lamp (' is operated,
giving a flash for each stroke of the bell, but
tlmt in the Opel.:ttlon of the second main open
circuit the lamp is unaffected as the current
flows back through the tap «’ to the relay D
without msqmu tluouﬂh the lamp. Therefore

as box 2 when opuated causes lamp G’ to
flash and box 3 does not it will be clear to the'

operator at central that the break in the wire
15 between boxes 2 and 3.
the broken wire both nnonetg D" D* will be
permanently energized and bell (r will be
caused to sound one stroke. This sound is a
signal that the wire has been repaired, and
upon its receipt the operator has only to throw

- the switch A’ back into contact with poles ¢*°

and again close switch H' to restore the eircuit
to 1ts normal condition. Should lightning
strike the main closed circuit-wires at any
point, 1t can freely flow to the earth at any of
the call-boxes in the circuit by j Jumpmg ACI'0SS
the small air-gap between brush ¢ and the

contiguous pin ¢

2 ¥

thence to wire

Upon repairing

I may, it desired., malke
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the circuit L anormally closed instead of anor- -
mally open circuit and vary the system ac-

cordingly.
From the foregoing description, taken in
connection with the accompanying drawings,

the construction, operation, and advantages sof

the invention will be 1&1(111\’-’ understood with-
out requiring a more extended explanation.
Various changes in the form, construction,

ing any of the adve antages of the invention.
Having thus deser ibed my 1nvention, what
I claim as new, and desire to secure by Lettel S
Patent, 15— |
1. A signaling system, comprising a selies
of swmhno deﬂces wired in seriesina single-
wire closed circult, an automatic switech actu-

ated by the breaking of said circuit, an open
signal - circuit containing an indicator and

closed by said switch, a third cirenit normally
independent of the said closed and open cir-
cuttsand containing automatic switches, means
located at the central station for disconnect-
ing the first-named switch from the open cir-
cuit and connecting up the last-named switch
with satd open circuit and the closed eircuit
to form two independent open circuits when
a break at any point in the closed circuit oc-
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and arrangement of parts may be resorted to -
without departing from the spirit or sacrific- -
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curs, so that the signaling device on one side
of the break will be included in one of said

circuits and the signaling device on the other

side of the break in the other circuit, and a
break-indicating signal located in said open
circuit and adapted to be shifted into one of
said independent open circuits and operated
thereby and to be unaffected by the other in-
dependent open circuit, substantially as de-
scribed. ) |

2. A signaling system comprising signaling
devices connected in series in a single-wire
closed circuit, a source of electric energy and
an automaticswitch in said circuit, each of said
signaling devices being provided with a com-

mutator having two sets of contact portions

and coacting brushes having two connections,

one with said circuit and the other with the-

earth, said brushes acting alternately, an open
circuit containing a source of electric energy
and an indicator, and adapted to be closed by
the said automatic switch when the closed cir-

“cuit is open, a hand-switch at the central sta-

tion for disconnecting the said open circuit
from the said switch, an auxiliary main cir-
cuit having automatic switches provided with

a common ground connection and in circuib

with the said closed circuit and adapted to in-

dependently close the same, and a hand-switch

at the central station for throwing the first-
named automatic switch or the said auxiliary
circuit into connection with the main circuit,
whereby, when a break occurs at any point 1n
the closed circuit, by operating the said switch
and the means for connecting or disconnect-
ing the first-named automatic switch with or

from the open circuit, the signaling devices

upon opposite sides of the break in the said
closed circuit may be thrown into two inde-

pendent open circuits including the said aux-

iliary circuit, its automatic switches and the

‘open circuit containing the indicator, substan-

tially as described. | |

3. A signaling system comprising signaling
devices connected in series in a single-wire
closed circuit, a source of electric energy and
an automatic switch in said circuit, each of
said signaling devices being provided with a
commutator having two sets of contact por-
tions and coacting brushes having two con-

nections, one with said circuit and the other

with the earth, said brushes acting alternately,

‘an open circuit containing a source of electric

energy and an indicator, and adapted to be
closed by the said automatic switch when the
closed circuit is open, a hand-switch at the
central station for disconnecting the said open
circuit from the said switch, an auxiliary main
circuit having automatic switches provided
with a common ground connection and in cir-
cuit with the said closed circuit and adapted
to independently close the same, a hand-switch
at the central station for throwing the first-
named automatic switch or the said auxiliary
circuit into connection with the main circuit,

758,724

whereby, when a break occurs at any point in

the closed circuit, by operating the said switch

and the means for connecting and disconnect-

ing the first-named automatic switch with or
from the open circuit, the signaling devices

upon opposite sides of the break in the said
closed circuit may be thrown into two inde-
pendent open circuits including the said aux-

iliary circuit, its automatic switches and the
open circuit containing the indicator, and a

signal-circuit containing a calling-1indicator
and a break-indicating device and adapted to
be shifted into one of said independent open

circuits and operated thereby and to be un-.

affected by the other independent open cir-

cuit, said signal-circuit being closed 1n the one
instance by an automatic switch in the closed .
circuit, and in the other instance by elther
one of the said automatic switches in the aux-

iliary main circuit, substantially as described.

4. Inasignaling system of the character de- -

seribed, the combination of asingle-wire closed
circuit containing a series of signaling devices,
each of said signaling devices being provided
with a make-and-break device having two sep-
arate connecting elements operating at differ-

ent periods, one of said sets of elements being

75

30

90._.

connected with the circuit and the other with

the ground, an open circuit containing an in-

dicator, a switch in the closed circuit adapted
to be automatically operated upon the break-
ing of said circuit to close the said open cir-
cuit, a manually-operated switch at the cen-
tral office for connecting the said automatic
switch with the open circuit, an auxiliary cir-
cuit containing automatic switches connected

with the open circuit and adapted when oper-

ated to close said circuit, sald switches adapted

to be operated by currents passing in different

directions through the auxiliary circuit, and a

manually-operated switch at the central office

for connecting the closed circuit directly with
the open circuit through the first-named au-
tomatic switch or indirectly through the said
auxiliary circuit, substantially as described.
5. Ina signaling device of the character de-
scribed, the combination of a single-wire closed
circuit containing a seriesof signaling devices,
each having a malke-and-break device and a
oground connection, said circuit also having a
pair of batteries, an open circuit contalning

an indicator and having a battery and a sig--

naling device therein, an automatic switch in-

cluded in the closed circuit and adapted when -
said circuit is opened to close the open circuit,.

o manually-operated switch at the central of-

fice for disconnecting said switch from the
open circuit, an auxiliary circuit containing

two automatic switches and having a ground
connection, one of said switches beingdirectly
connected to the conductors of the open cir-

cuit and the other having branch connections

I0O
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therewith at a point between the disconnector

“and the first-named switch of the auxiliary.
“circuit, and a manually-operated switch at the
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central office for connecting the closed circuit
at a point between its batteries directly to the
open circuit through the automatic switch
therein or indirectly through the said auxil-
1ary circuit.

6. Inasignaling system of the character de-
seribecl,the combination of a single-wire closed
circult containing a series of signaling-sta-
tions, each of said stations being provided with
a make-and-break device having two separate
sets of connecting elements operating at dif-
ferent periods, one of said sets of elements be-
ing connected with the circuit and the other
with the ground, a double-pole, double-throw
switch at the terminals of said circuit, a main
automatic switch connected with the closed
circuit when the double-pole switch is in one
of 1ts operative positions, an auxiliary circuit
containing automatic switches, said auxiliary
circult adapted to be connected with the main
circuit and the said main automatic switeh to
be cut out of said circuit when the double-pole
switch 1s adjusted to its reverse position, a
normally open signal-circuit adapted to be
closed by the main automatic switch when said
switch 1s in circuit with the line, or by either
of the auxiliary -circuit automatic switches
when said auxiliary cireuit is connected with
the line, said signal-circuit containing indica-
tors, one operated by the closing of either aux-
tliary switch to denote the calling-station in
the line, and the other by the closing of one
of said auxiliary switches to determine the
point of location ot a break in the line, and a
manual switch for disconnecting the main au-
tomatic switch from the open signal-circuit,
whereby, when the said manual switch is
closed and the main automatic switch is con-
nected by the double-pole switch with the line,
all the signaling-stations will be connected in
series 1n a closed circuit, and when said main
automatic switch 1s cut out by the manual
switch and the auxiliary circuit is cut in by
the double-pole switch, upon a break in the
line the stations on opposite sides of the brealk
will be arranged in two independent open cir-
cuilts, both controlling the station-indicator
1n the signal-circuit but only oue the break-
indicator therein, substantially as deseribed.

7. Inasignaling system of the character de-
scribed,the combination of a single-wire closed

circuit containing a series of signaling-sta-
tions, cach of said stations being provided

with a make-and-brealk device comprising a

rotary commutator-disk having sets of notches
and ntervening projections and brushes to
alternately engage the notches and projec-
tions, one of said brushes being connected
with the line and the other with the eround.,
a cdouble-pole double-throw switeh at the ter-
minals of said circuit, a main automatic switch
connected with the closed circuit when the

double-pole switch is in one of its operative
positions, an auxiliary circuit containing au-

tomatic switches, said auxiliary circuit adapt-
ed to be connected with the main cireuit and

the said main automatic switch to be cut out,

of sald circuit when the double-pole switch is
adjusted to its reverse position, a normally
open signal-circuit adapted to be closed by
the main automatic switch when said switch
1s 1n circuit with the line, or by either of the
auxiliary-circuit automatic switches when said
auxiliary circuit is connected with the line,
sald signal-circuit containing indicators, one
operated by the closing of either auxiliary
switch to denote the calling-station in the line,
and the other by the closing of one of said

auxiliary switches to determine the point of

location of a break in the line, and a manual
switch for disconnecting the main automatic
switch from the open signal-circuit, whereby.
when the said manual switch is closed and the
maln automatic switch is connected by the
double-pole switch with the line, all the sig-
naling-stations will be connected in series in
a closed circuit, and when said main auto-
matic switch is cut out by the manual switch,
and the auxiliary circuit is cut in by the dou-

ble-pole switch, upon a break in the line the

stations on opposite sides of the break will be
arranged 1n two independent open circuits,
both controlling the station-indicator in the
signal-circuit but only one the break-indica-
tor therein, substantially as described.

In testimony whereotf I have hereunto set
my hand in presence of two subscribing wit-

nesses.
JOSEPH WEATHERBY, Jr.
Witnesses:
' H. BrrrrincuAM,

C. C. HixEgs.
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