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To all whony it maz y concerm:

Be it known that], EDWARD E. CLEMENT, &
citizen of the Umted States, residing in the
city of Philadelphia, county of Philadelphia,
State of Pennsylvania, have invented certain
new and useful Improvements in Signaling
Apparatus and Systems; and I do hereby de-
clare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art t0 Whmh
it appertains to make and use the same.

My invention relates to the art of swna,hng-
or conveying intelligence from one point to
another, and particularly to signaling by
means of electricity..

Heretofore the commonest mode of signal-
ing electrically has been to produce ch'mﬂ'es
in current ﬂowmﬂ' over. a line by means 0[:' a
transmitting davwe at one end of the line
and to render these changes perceptible at
the receiving end by means of an electro-
The electric
telegraph and the electric telephone both op-

erate on this general prineiple, the single ele-

20

“ment in these and other cases that is Vltal to

the operation of a system and that can neither
be radically changed or dispensed with be-
ing the electromagnetic responsive device.
In the telegraph this is the relay or sounder,
or both, it both are employed. In the tele-

phone 1t 1S the magnetic receiver, and in sig-
naling generally it is almost mvamably an

electr omarrne:t of somesort. lamaware that

chemical devices have been used to some ex-

4.0
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tent for receiving signals, the decomposition
of some salt being relied on, and that the ef-
fects of the electric current in lessening frie-

tion between certain classes of substances, in

promoting fluidity and lessening capillary at-
traction, &¢., have been utilized at divers
times; but none of these have been found
sufficiently reliable and at the same time so
easily adaptable to manifold parposes as the
electromagnet. Thelatter hastherefore come
to supersede other forms of receiving devices
almost entirely. Inspiteofits universal use-
fulness the electromagnet as a relay or a sig-
nal-receiving device has serious drawbacks
well known to all engineers and electricians,
not the least of which in manysystems of com-
munication is the expense involved. Thus

n m‘my telephone systems whme mlays of |

some sort must be employed the many elec-
tromagnets required are a source of great
embalrassment and have formed the sub1eet
of much study both ou account of their phys-
ical properties and their cost.

My invention has for its object the produec-

tion of a signal-receiving device and other

apparatus and circuits therefor whereby the
use of electromagnets may be partially or
wholly avoided, whereby also the signals can

‘be transmitted over.main lines whether long
or short by changes in electric potential

rather than in cnrrent flow, and whereby the

work required to be done in rendering the

55
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transmitted signal perceptible can be all done |

in a local eireuit, the substitution being ac-
complished by an increase of efficiency in
service and a substantial reduetlon of ex-
pense.

I attain my objects by the arrangement of
circuits and transmitting apparatus which
will be described herein or their equivalents

and the employment of a novel form of re-
This is very similar in gen-

celving device.
eral de iign to the so-called ‘‘coherers” ut11-
ized in Hertzian-wave telegraphy, but differs

]

75

therefrom in many features of construction .

and is radieally different.in its mode of ap-
plication and operation. In general it may
be said that I employ contacts which nor-

30

mally present a very high electrical resist-

ance, such as oxidized - copper surfaces or

points or iron or other filings, connecting

them to line and with a battery and a trans-
lating device, such as a lamp or perhaps a
coarsely-wound electromagnetic device. By
then producing a suitable discharge in the

line or impressing a considerable electromo-

tive force thereon I lower the resistance of
the said contacts to permit battery-current to
flow and energize the signal. This arrange-

| ment constitutes a singularly simple but efﬁ-

cient receiving apparatus. The contacts or
coherer are so ma,de as not to ‘‘break down”

- or lower their resistance on the potentlal to

which they are normally exposed; but by im-
pressing a much higher electromotive force

on the line the resistance at once breaks
-down, the phenomenon of *‘cohering” taking

place, and current flows in the local circuit
to give the signal. .

Q0O
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My invention is illustrated in some of "-tq |




“ing my invention.
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many forms of application in the accompany-
ing drawings, wherein corresponding charac-
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latter form must have terminals of large di-

ameter, and consequently of considerablesur-

ters point out corresponding parts in all the | face area, and the filings should preferably

fisures.

In the drawings, Figure 1 is a diagram of
a line-circuit and a receiving device embody-
Figs. 2, 3, 4, 5, and 6 are
diagrams showing modifications. Fig.7 18 a
diagram showing a telephone-exechange sys-
tem with myinvention applied thereto. Iigs.
8 and 9 show modifications. Fig. 10 1s a de-
tail figure showing parts of the coherer struc-
ture in Fig. 9. Fig. 11 is a diagram to be
read with Fig. 7 and showing modified cir-
cuits at a subseriber’s station.

In Fig. 1 the simplest form of circuits and
apparatusembodying myinvention have been
shown. The line-wires 1 and 2 extend from
the transmitting-station at the left to the re-
ceiving -station at the right of the figure.
The cireuit formed by these line-wires 1 2, as
also any of the metallic circuits hereinafter
referred to or described, may obviously con-

sist of a single wire and a ground return.

Metallic circuits are desceribed because they
are demanded by modern practice. At the
transmitting-station a key K and a main bat-
tery B are employed. At the receiving-sta-
tion a local battery of comparatively few
cells, a signal L, such as a lamp, a choke-
coil U, and a coherer C, are provided. The
main-line wires 1 and 2 are connected to the

coherer-terminals, as are also the local-cireuit |

wires 24 and 25. Thiscoherermay be anyone

ofavarietyof types. Thavefound anumberof

forms to answer well, the main requirements
being that theinstrumentshall not betoosen-
sitive and that its current-carryingcapactiy

will permit a considerable flow for short pe-
riods. Inboth of these particularsmy coherers |

differ from those employed to detect Hlertz
waves. The latter are required to be very
sensitive and will earry only very small cur-
rents. Thus a three or four milliampere flow,
sufficient to work a carefully-adjusted polar-

ized relay, is all that is ordinarily employed

in wave telegraphy. I mustuse, onthe other
hand, a sufficient flow of current and a suffi-
cient voltage to enable a substantial amount
of worktobe done directly in thecircuit 2425,
as I do not wish to employ other relays than
the cohereritself. With regard totherelative
sensitiveness of the two kindsof coherers that
employed in telegraphy is adjutsed to great
sensitiveness in order to cause it to break
down readily under the influence of the Hertz
waves. At thesame fime great care is taken

to prevent breaking down under the differ-

60

ence of potential normally existing between
the coherer-terminals due to the recelving-
battery. On the contrary, I desire my co-
herer to break down with a certain difference

in potential and not to respond to wave ef-

fects at all. The coherer to be used in my
systems may consist of two or more oxidized
copper or brass surfaces in light contact or,
preferably, of a tube containing filings. The

:

be coarse and of a somewhat refractory metal.
Alumininm filings or even coarse iron filings
give good results. In Fig.1 and elsewhere I
have shown the coherer C as consisting of a
short tube with plug-terminals ¢ and ¢’ with
interposed filings ¢®. '
Referring again to Fig. 1, the operation 18

as follows: Normally the key K is open and

the terminals ¢ ¢’ of the coherer C have a dit-
ference in potential due only to the local bat-

tery b/, this not being sufficient to break down
| the coherer resistance, which may range from

several thousand to a million ohms. When
the key K is closed, the potential difference
due to battery B is immediately communi-
cated to the coherer-terminals, minus the drop
due to the line resistance. This is sufficient
to break down the coherer, and the resistance

| by path ¢ ¢® ¢’ is immediately reduced, rang-

ing then from a few ohms to a few hundred.
A path is now closed for current to flow from
battery b’ by wire 25 to coherer ¢ c* ¢, by
wire 24 to lamp L, and back to battery. The
coil U is included in this cireuit 24 25 merely
to prevent the circuit forming an effective
shunt around coherer C when the key K 18
closed. It has an additional effect, in that
when key K is opened it gives an extra cur-
rent direct momentarily, which assists in ren-
dering the coherer certain. |

In Fig. 21 haveshown anarrangement simi-
lar to that of Fig. 1, except that the coil U 1s
placed in the main line 1 2, heightening the
extra - current effect, producing a ‘‘kick,”
which serves to mmake coherence more certain.

‘In this case a bell L is substituted for the

lamp previously used and the self-induction
of its windings serves to prevent shunting of
the cohering impulse by path 24 2. |

In Fig. 3 an arrangement similar to that of

Fig. 2 is shown, except that the coil U 1s pro-

vided with an armature 5% that vibrates
against a contact /2% thus serving to send out
a series of sudden sharp impulses alternately
direct and reverse as long as key K is closed.
- In Fig. 4 T have shown a very simple ar-
rangement wherein the line itself constitutes
the ““local” circuit heretofore referred to, or
rather the local circuit is done away with
and but one battery employed. Still another
way of putting it would be to say the key-
battery and coil U are in a local circuit 2425
and the coherer C in the line. The key K
when closed shunts the line 1 2 completely,
and when it is opened there is a sudden dis-
charge due to coil U, which breaks down the
coherer C, steady current from battery B then
flowing over the line and through the coherer
to light lamp L. |

Fig. 5 at first sight would appear to be a
departure from the embodiments heretofore
mentioned; but as a matter of fact the ar-
rangement is the same asin Fig. 4, only omit-
ting the lamp L and constituting the coil U
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the signal as well as the kiék‘ing.c‘oil._ | Key

- K is at one end of the line 1 2, the coils U,

the battery B, and the coherer C being con-
nected in parallel to line. I haveshown the
coils as those of a sounder L of the ordinary
form used in telegraphy, the sounder and co-

~ hererbeing mounted on thesame base. When
- key K is closed and then opened, there is a

IO

-

rapid charging of the line and' an extra cur-
rent due to ,dlseharo'e of coils U of thesounder
into the edherer—bridﬂe’ 21, the effect being to

break down the eoherer remstanee as before,-
and permit a current-flow from batteryB by-
wire 21, coherer C, wire 25, coils U to ere} '-
ThlS energizes..the
cores of the coils and attracts the sounder-
~armatureto give an audible signal.

cussion of the armature being communicated

24 and ba,ck to battery

The con-

~ through the base to coherer L decoheres the

20

35

latter and the Sounder 18 readv for another
lﬂ'nal impulse.
In Fig. 6 the arrangement of the local cu-

'wculb 18 31m11:-11 to bhat in Fig. 1, with the CO-

herer bridging the line 1 2, At the transmit-
tlng-statlon the key K is placed in a circuit
26 27, which includes a battery 0® and the

~ primary h of a transformer or induetion coil,

_30
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- thus rapidly making and breaking the circuit

6o

~whose secondary /' is connected to the lme

1 2. It is obvious that the transformer may

be located at any desired point in the system;
- butit will be found particalarly advantaﬂeous |
to place the transformer at or near the trans-

mitting-station when it is desirable to emplov

a comparatwely weak baitery with a heavy
By properly proportioning
~ the transformer ratio a comparatively high
N _Volta,ﬂ'e may be pub upon the line 1 2, which.

line resistance.

e 1n eon nevtlon Wlth the

will be most effective

'choke cml Uin “breaking down ” the coherer'

to energize the local swnal-mrcmt
Referl ing now to Fig

respeetwely with a central office.

2, together with a condenser, this branch be-

ing normally connected to wire 1 by the switch
S, while the latter is held down by the weight

Included in a second branch,
is a push-button smtoh or

o_f the receiver,
normally open,

circuit-interrupter P, having a stem p’, car-
rying an lnsula,tmg-block normally separat-

ing two terminal springs, and serrations p, of
conducting material, adapted to pass between
the springs when th_e button is pushed in,

12. At the central office a main battery B
and an .auxilary or lamp battery b are con-

- nected between the bus-wires 16 17 18. The
~ line-wire 1 is connected duecbly to bus-wire

| busl7

18, and line-wire 2 passes to one plug-termi-

nal of ecoherer C, then by branch wire 14,
through the Wlndlnﬂ'ﬁ of a choke-coil u, to the
The othm tez minal of the coherer is

. 7, I have shown my
invention apphed to A telephone exchange
Here X and Y are two subscmher S
stations connected by line-wires 1 2 and 3 4,
At std,-j
tion X a transmitter T and receiver R are
~ provided with a switech S and ringer Q, the
~ latter being included in a branch of line-wire

719,999

connected Lhrou lt:-*'h lamp L to Lhe bus-wire 16.
A sprmg-;;ack J has its contacts connected to
the two line-wires and is provided with a
tapper or decoherer c5, pwoted at ¢’ and hav-

ing an-upturned end lymcr in the path of the

head of a plug, so that upon the insertion or
withdrawal of the plug the tapper is raised
and. let fall on the coherer C to decohere and
restore the same. Shatwn Y has a transmit-

ter TV, a receiver R',a ringer Q’, and a swmch-.
‘hook s1m1lal to that at the other station; but
| the arrangement of the circuits is a little dif-
ferent.

Statlon X utilizes current from bat-
tery B at the central office for talking and

70
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30

signaling purposes, while station Y has a v local

battery b‘-‘ for talking, which also furnishes
the current for mgnalmw Ba,ttery b* at sta-

tion Y is meluded in the cireuit 30 381 and

primary 5 of the induction-coil of the trans-
mitter T', which clrcmt is normally open at

the sw1tch contacts s s, and said battery is
also in the normally Open circuit 32 33, in-

cluding the circuit-interrupter P, which is
51m1lar to the interrupter P at statlon X ex-—
cept that it is provided with a third spring 07,

“connected to line-wire 4. The line-wires 3 4

are connected through the high - resistance
ringer-magnet Q, the switeh S’ and its back
eontact Line - wire 4 is conneeted to bus-
wire13at central, and line-wire 3 is connected
fo one terminal of an emitter or spark-gap V

on. the switechboard. The opposite terminal -

is connected to 4. A spring-jack J' has its
In

contacts connected to the line-wires 3 4.
proximity to jack J' and spark-gap V is a co-
herer C. One terminal of coherer C is con-
nected by wire 15, through lamp L, to bus-

wire 17, and the_other terminal is connected |
to bus-wirel6 by wire19, so that under proper
conditions thelamp is 11ghted by current from

battery b. A pwolsed tapper, similar to that

at station X, is mounted on the jack to be
operated by the insertion or withdrawal of

the plug. Connecting-plugs Z Z' of the usual

| type are provided for the use of the operator

i

118 brldﬂ'ed batween bus 16 and wire 7 of the

in estabhshlnﬂ* connection between the dif-
Located in the plug-

ferent Splln J&CkS
circuit is arepeater M, compmsmﬂ' a core ms,
constituting a closed magnetic cireuit, and
two coils m and m?2.
to the tip and ring, respectively, of. plug Z
by wires 5 and 6, and coil m? has a similar

connection with plucr Z' through wires 7 and
8. Oondenqels ¢ and ¢? a,m 1nserted in the

leads 5and 7. A supewxsmy signal-circuit
for station X comprises a circuit 9 10 11,
bridged between bus-wires 16 and 17, a lamp

1L, b.:tek contact of relay r,and an operator 8
:swmch n.
‘station Y comprises a lamp- I/ in a cireuit -
‘bridged between bus-wire 17 and wu'e 9 and

The supervisory signal-circuit for

melu des the back contact of relay 7' Relay
r is connected to bus-wire 16 and wire 5 of
the cord-circuit by a lead 12, while relay r’

eord c,nemt ‘The operation of the devices

! as deseribed in. esta,bllshmﬂ' connection be-
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tween two substations, as X and Y, may now |
be traced. The subscriber at station X ac-

~ tuates cireunit-interrupter P, which in its

IO

20

movement inward and outward produces a
series of rapid makes and breaks of the cir-
cuit of battery B over the following circuit:

bus-wire 17, lead 14, including choke-coil u,
line-wire 2, interrupter P, line-wire 1, bus
18, back to battery B.
causes coherer C to break down, thereby
closing the circuit of lamp L adjacent to the
spring-jack J. Current from battery b flows
through and lights up lamp L by way of the
following circuit: bus-wire 16, line-wire 2,
lJamp L. coherer C, line-wire 2, instruments

T and R, switch-hook S, line-wire 1, bus-wire

18, back to battery b. In response to this
signal the operator inserts plug Z in jack J
to establish connection with subsecriber X.

The tip of plug Z upon entering the jack
strikes the tapper 5, which rocks upon 1its
pivot ¢f, and as the tip passes over it said

tapper falls, delivers a sharp blow to the co-

30
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herer, and causes the metallic particles to de-
cohere, so that the circuit through lamp L 1s

immediately interrupted at the coherer and |

said lamp is extinguished. Having ascer-
tained the desired connection by means of

the usual operator’sset and listening-key,(not
shown,) the operator inserts plug Z’ in jack

J', corresponding to substation Y. Under
these conditions the subsecriber at X is in di-
rect communication with subscriber at Y,
the current for the instruments at X being

derived from the common batteries B b by

way of bus 16, lead 12, cord-wire 5, tip of
plug Z, jack-spring to line-wire 2, transmit-

ter T, receiver R, switch-hook S, line-wire 1,
bus 18, back to batteries B b. The speaking-
circuit between X and Y is traced as follows:
transmitter T, line-wire 2, jack-spring, to tip
of plug Z, cord-wire 5, through condenser ¢,
coil m of repeater M, cord-wire 6, sleeve of plug

7. to the engaging spring of jack J, line-wire
1, switch-hook S to receiver and transmitter. |
The induced current in the repeater passes by
way of condenser c® and cord-wire 7 to tip of
plug Z', jack-spring, to line-wire 3, to receiver
R’,switch-hook §', line 4, ring of jack J ', sleeve-

of plug Z', cord-wire 8 to coil m* of repeater.
During the period of conversation relays 7

and 7' are energized by current from bat-

tery B and b and attract their respective ar-

“matures, thereby interrupting the circuits

95
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through the supervisory lamps L' L'. Should
either subscriber at X or Y hang up his re-
ceiver, the high-resistance coils of the ringer-
magnet would be cut into the circuit of the
relays 7 and 7/, as the case might be, and the
circuit from B b would be so far reduced
that the said relay would no longer attract
its armature, which would be retracted by

its spring to close one of the breaks in the

supervisory circuits. For example, should

the subsecriber at X hang up his receiver re-

lay r would be deénergized, and then when

The kick of coil | lamp L.,

F

i lightly together.
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lamp L would be lighted by current from
battery b by way of bus 16, lead 10, key n,
wire 9, armature of relay 7, lead 11, bus 17,
back to battery b, thereby indicating that
subsceriber X had finished. Should Y hang

up his receiver, relay ' would be deénergized

by reason of the reduction of current due to
the resistance of Q. Upon actuating key n
corresponding to relay »', would be
lichted by way of the following circuit: bus
16, lead 10, key n, lead 9, lead 9, armature
of relay 7', lamp L/, lead 11', bus 17 to bat-
tery b. It is obvious, of course, that when
both receivers are hung up both lamps L' L
will be lighted, indicating that both sub-
seribers have completed the communication,
and the operator may remove the plugs from
the jacks, thereby restoring both lines to
proper condition for another call. The ar-

rangement of the signaling devices in con-

nection with substation Y is somewhat dif-
ferent from that at X. In calling central the
subscriber at Y actuates the circuit-inter-

rupter P/, which causes a series of makes and

breaks of circuit from. battery b* in the pri-
mary of induction-coil H of transmitter T,
through a ecircuit comprising primary 2 of

induction-coil H, lead 32 to interrupter P,

lead 33 to battery bt. The current induced
in the secondary h' of coil H passes to the
spark-gap adjacent to coherer C at central
by way of the following circuit: secondary

', through receiver R’, wire 32 to inter-
| rupter P’, end spring p?, line-wire 4, emitter

V, line-wire 3, back to 2. The high-tension

secondary current sets up oscillations at V,

which pass to coherer C, breaking down its
resistance and permitting a current to flow

from battery b to light subscriber’s lamp L.

All subsequent operations are identical with

‘those deseribed in connection with the opera-
tion of station X.

Fig. 11 illustrates a modified arrangement
of apparatusto beappliedinlieuof thatshown
at X. In this instance the removal of the
receiver from its hook sends a series of 1m-
pulses to line by way of line-wire 2, serrated
plate s, rotary contact s%, pinion s?, segment-
gear sb, hook S, and line-wire 1, thereby en-
ergizing the coherer Catcentral, as described.

The particular embodiment of my inven-

tion as illustrated in Fig. 8 represents a sub-

scriber’s station having a transmitter T and
a receiver R, normally disconnected from the
line1l 2 by switch S, which may be of any pre-
ferred type. A magneto-generator G, nor-
mally connected to line 1 2, terminates in the
jack J, having the usnal springs 7 7', mounted
in an insulator I. Mounted between the
springs j 7 are two auxiliary springs 7° 7°, which
normally engage the respective springs j 7'
Connected to the springs 7* 7° by leads 21 and
22 are twosprings j°and *, havingon theirends
metal hemispheres ¢’ ¢, which are pressed
A Dblock of insulation con-
nects springs j' and 7% Lead 22 is connected

its operator pressed the key 7 the circuit of | also to one terminal of a choke-coil U, whose
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~other terminal is connected to a battery b? by

lead 23, while leads 24 and 25 connect a sig-

- nal- ]emp L to battery 6* and lead 21, respec-

tively. Upon the operation of frenelemr =

to call centrel current passes by way of lead.
1 tospring 7', to 73, to 22, to choke-coil U, leads

- 23 24, lamp L, leads 25 21, springs 7* J, lead

10 8§

2, back to genera,tor
ehoke coil U passes by way of lead 22 to
spring 7% to coherer-contacts ¢ ¢, spring 45,

lead 25, lamp L, lead 24 battery 0%, lead 23

e

25

- 35

gap V,comprising two terminalsv v

to eoil U Coni}aete ¢ ¢ 1mmedlately cohere
and permit current to flow from battery b® by
the circuit last traced fo light lamp L. The

lamp L remains lighted as a eall—ewnal un-

til the operator mserl:s a plug in jack J which
- mMoves Spl"l]'.l
‘spring 74 upon the spring

7" downward and moves the
7°, causing the co-
herer ¢ ¢’ to decohere, thereby eXtIHU‘UIShIH‘T

the lamp. The insertion of the plnﬂ' m the

]eeL also breaks the contact between 7 7° and
7' 73, preventing a repetition of the lme-swnal

~until the plucf 18 removed.

Fig. 9 illustrates a further modlﬂeatmn

wherein the transmitting-station is ptovlded-

with a key K in the primary % of an indue-
tion-coil H, which is provided with battery b3
and 1nterrupte1 terminals 7% and h3. The sec-
ondary is connected to line which terminates
at thereceiving-stationinan emitter or spark-
", mounted
in a metallic sheath. In juxtaposition there-
to and inclosed in the same sheath is a co-

~herer C, comprising a metallic ball ¢4, held

between perforated metal supports c*c?, which
are connected exteriorly with a cireuit com-

- prising a common battery &', a non-inductive

resistance U’, and a signal, as a lamp L. Im-

pulses transmitted from H over the line zen-
erate an electrical stress at the terminals v v,

which causes the normal resistance between
ball ¢* and its supports ¢® and ¢® to break
down and permit a current to flow from bat-
tery O’ to energize lamp L. It is apparent

that in using a common battery for several
lines the kick from the battery or an induc-

. tional resistance in any of the receiving sys-
tems would cause all of the eoherers in par-

KO
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- eleetrlea,lly-aetuated signals are
60

allel with the battery &' to break down and
light their respective lamps. To avoid this
defect, an anti-inductive device, as U’, com-
prising a core preferably having divided

windings, is inserted in eaeh of the lamp-cir-
cuits.
While I have shown my signaling system as

parficularly applicable to telephone systems,
it1s apparent that it is not limited to such use,
but may be employed in any connection where
used.

- What I claim is—-

1. In asignalingsystem, a transmlttlnn'aud
meewmg station, & line-cirenit mterconnect-

ing them and ha,vmﬂ' two braunches, a coherer
*-1[1 one branch, a self—mduemon 1n the other
branch, a source of current, and a signal con- |
‘nected to the line, together w1th means to pro-

duee variations in the emrent on the lme,

The heavy klck from

5

such variations passing to and lowering the

resistance of the coherer, to per m1t the actua—

tion of the signal dewee

2. In a ewnalmﬂ‘ system, two emtlons a
line-circuit mtereonnectmfr them and ha,vmw
terminal branches, a eohermg device in one
branch, a ee]f-mductmn in another branch, a
signal .::Lh one station and a battery eonneeted

to the line, together with means at the other

station to bridge the two sides of the circuit
together, at w1ll whereby said cohering de-
vice is sef, and actuates the swnal when de-
swed - - |

3. In a signaling system, a lme elremt an
mductwe reelstenee and a source of eleetl O-
motive force in said circuit, a coherer and a
signal connected with the circuit, said co-
herer responsive to change in potential in the

circuit due to said 1nduet1ve resistance, to

close an operative circuit from the line-¢ir-
cuit to the signal. |

-4, In a swnalmn' system a line- circuit, a
| swnal and a source of intermittent curr ent

therefer branch circuits from said lme, a co-
herer in one branch and self-induction in the
other, said coherer being responsive to said in-
termltbent current, to close the signal-circuit.

5. Inasignaling system, a line- -circuit hav-
ing brenc,hee an mduetwe resistance and a
coherer in qepamte branches, a signal device
controlled by the coherer, ton'el;her with a
source of current and a cunent -interrupter

- f01 the line.

6. In a signaling system, a line-circuit hav-
ing branches, induective resistanee and a co-
her_er in said branches, a signal device in a
local circuit composed in part of said branches
and the line, together with a souree of cur-

‘rent and means to intermit the same at will.

7. Atelephone signaling system comprising
a subscriber’s line meludmn' an inductive re-
sistance and a source of 1nte1 mittent.current,
a line-signal in a local circuit, and a eehere1

| responsive to the impulses from said induc-

tive resistance to operate said signal, and

means operated by the engagement of the plug

and jack to agitate the (30116161‘

3. A telephonesignalingsystem comprising

a subscriber’s line lneludmn* an inductive re-
sistance and a sourceof intermittent current,
a line-signal at central in a local cireuit, and

a eeherer responsive to impulses from said

inductive resistance, and a tapper mounted

on the spring-jack and operated by the plug
to agitate the coherer. ..

9. Atelephonesignalingsystem eompnsmw
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a subscriber’s line meludmﬂ* an inductive re-

sistance, & common contral current -supply
1 and means to intermittently close said line,

and a line- -signal apparatus at central com-
prising a local circuit having a lamp and a

~coherer therein, said coherer being respon-

sive to impulses from said inductive resist-
ance to operate the line-signal. ,

10. A telephone swnelmﬂ' system compris-
‘ing a subscriber’s lme m(sludmﬂ' an inductive

resistance, a common central current-supply
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and means to intermittently close said line,
and a line-signal apparatus at central com-
prising a local circuit having a lamp and a

coherer therein and a connection between

said coherer and said line, whereby impulses
from said inductive resistance in said line
will operate the coherer to close said local cir-
cuit and energize the line-signal.

11. In a telephone system, a subscriber’s
station and a central station, and a circuit
connecting them, a source of current and a
signal, together wwh a cohering device con-
trellmfr the latter, at the central station, and
means at the subseriber’s station to prod nee
changes in the current on the line to set the
eeherer and thereby actuate the signal at the
central office.

12. In a telephone-exchange system, sub-
scribers’ lines, a central station at which said
lines terminate, and a signal device and con-
neetive dewees thereat for each line, a ¢o-

hering device for each line normelly main- |

b

719,999

| taining the signal maetwe, and a source ot

current together with means at each sub-
seriber’s Stetlon to produce variation of curs
rent:in theline to set the coherer and thereby
actuate the signal at eentral. |

15. In a telephene -exchange system, sub-
scribers’ lines, a central statlon a,t whleh said
lines terminate, and a signal device and con-
nective dewees thereat for each line, a co-
hering device for each line norma,lly main-
taining the signal inactive, and a common
SOUTrceo of current at the eentral station for
all the lines, together with means at each sab-
seriber’s station to produce variations of the
currentin theline toset the cohererand thel o-
by actuate the signal.

In testimony whereof 1 affix my signature
in presence of two witnesses.

EDWARD E. CLEMENT.
Witnesses:
. A. HARTRANTFT,
WM. WILMER ROWAN.
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