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To all whom it may concerw: |
Be 1t known that I, CHARLES K. SCRIBNER,
a citizen of the United States,residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a certain new and useful
Improvementin Connection-Countersfor Tel-
ephone-Lines,{Case No. 454,) of which the fol-
lowing is a [ull, clear, concise, and exact de-
scription, reference being had to the accom-
panying drawing, forming a part of this speci-
fication. |
This invention concerns the registration of
the use of telephone-lines by an appliance
for each line in the central station. It is de-
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dependent on the consecutive closing of two
local circuits,one controlled by the subseriber
in calling and the other by the operator in
making connection with the line.

To this end it comprises generally an elec-
tromagnet in the line-cireuit responsive to
current in the line determined by the tele-
phone-switeh at the substation, a circuit in
part associated with the line, and a switch
for closing this circuit in the act of making
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connection with the line, a magnet-winding

in the last-mentioned circuit, means whereby
both magnet-windings actuate registering
mechanism, and a device for preveanting the
operation of the registering device in making
connection to a line, as a called line.

The most satisfactory embodiment of the
invention which I have provided 1s attained
in its association with the well-known type
of switchboard provided with signals in the
switchboard in local circuits automatically
controlled from the substations of the tele-
phone-lines through the agency of relays re-
sponsive to currents in the lines determined
by the telephone-switches at the stations.
The Dbest known form of this switchboard
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comprises a relay in each line-circunit with a

source of current forexciting the relay when
the circuit through the telephone is closed at
the substation, a signal-lamp in a local ecir-
cuit closed by the relay when excited, a cut-
of
connections with the line relay and battery,
a local circuit including the cut-off relay,and
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5o gwitch-contacts closed in the spring-jack of

signed to make such registration or counting.

[ the line in making connection therewith for

exciting the cut- off relay.

In a,pplymu* my invention to lines in such
a switchboard I provide an electromagnet
with two windings, an armature for the mag- 55
net, and registering mechanism acted upon
by the armature. I connect one winding of
the magnetin circuit with the secondary line-

signal and the other winding of the electro-

magnet in circuit with the eut-of ' relay, so 60
ad,]uetmﬂ* the windings as respects the cur-
rent flowing in them that neither acting alone

.on the magnet is sufficient to cause the at-

traction of the armature, and I so arrange the
armature that,having been attracted through 65

| the combined action of both windings on its

magnet, it may be retained throuﬂ'h the at-
traction of either acting alone.

The attached drawing represents two tele-
phone-lines extending between substations 7o
and a common eentral office, each equipped
with a registeringappliance after the manner
of the present mvenmon |
Telephones a and a’, a call-bell «*, and tele-
plione-switch o’ are provided at the substa- 75
tion, the arrangement of circuits being such
that theline-circuit is normally open as to con-
tinuous currents, but becomes closed through
the telephones when the switeh is relieved of
the weight of the receiving-telephone. The 8o

| line conductors 1 and 2 from the instruments

at the station extend to aspring-jack b in the .
switchboard, from which point they are con-
tinued through the switch-contacts of the cut-

- off relay ¢ to earth. Line conductor 1 frav- 8;s

|
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relay adapted to sever the normal line |

érses the magnet-winding of line-relay d and
includes a battery ¢ or other source of elec-
tromotive force common to the different lines
of the exchange. Spring-jack b is provided
with a local contact-piece f, which constitutes go
the common terminal of two wires 3 and 4.
The former of these traverses the winding of
cut-off relay ¢ and leads to earth, its fune-—
tion in joint with the plug used in estabheh-
ing connection with the line being to excite g5
the cut-off relay to sever the nor mal exten-
sions of the line-circuit.. Normally open
switech-contacts of the line-relay d control a
local cireuit 5 6, including in part an earth
return.. The conductor 6 is made up in part ioo
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of the filament of an incandescent lamp g, | the call-initiating subsecriber and the opera-

which 18 associated with the spring-jack b6 in
the switchboard and constitutes a secondary
line-signal. Each. line is furnished with a
connection - registering appliance A. This
comprises an electromagnet /', with two
windings A® and A% an armature A, and a
counting or registering train 2’ to receive
motion from the armature. Winding /®is
included in the grounded conduector 4 lead-
ing from the thimble f of sprmﬂ*-Jack b.
Winding /3 is contained in a grounded con-
ductor 7 in multiple with the line-lamp g.
The windings A° and 23 should be of high re-
sistance in order that they may not divertan
appreciable Droportlon of the exciting-cur-
rent from the cut-off relay and the line-lamp.

T'hey are so related to the circuits which con-

~ tain them that they act jointly to excite the
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tively, referring to the di
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magnet 4’ when both are traversed by cur-
rent. The armature A* is adapted to with-
stand the attraction of the magnet when ex-
cited by either winding A? or 72,3 but to be
drawn up when both are mmultaneously ex-

cited, and when thus drawn up it must reé-

main attracted during the continnance of
carrent through either of the windings. This
may be attained by arranging the armature
at a considerable distance from its magnet,
making its range of movement large or by
other means familiar to those skilled in the
application of electricity. The operator em-
ployed at the switchboard in making connec-
tions is equipped with pairs of plugs zand 7/,
whose like line contact-pieces are united by
eonductors 8 and 9, which are known as the

‘““plug-circuit.” These conductors include,
as usual, the switch-contacts of a ealhuﬂ'-key
I and are connected with a listening-key /.

Conductor 9 includes the magnet- Wlndmﬂ*s

of two supervisory relays m and m', which
control supervisory lamps n and n', respec-

ferent plugs < and
v. Intermediate of the supervisory relays
m and m’ a bridge 10 of the plug-circuit is
formed byaconductor whichincludesasource
o of current, together with the windings of
impedance-coils for preventing the shunting
of telephonic currents through the bridge.

Each plug is constructed with a contact p to

register with the ring f of a spring-jack, into

which it may be inserted. Piece p of plug 2

forms.the terminal of a wire 11, leading to

one pole of a battery ¢ and mcludmn' the su--

pervisory signal-lamp n. The rel.&,y M COn-
trols a shum 12 about this supervisory lamp,
being adapted to close the shunt when the
relay is excited. Piece p of plug 7' similarly
forms the terminal of a wire 13, leading to
battery g and including super visory lamp /.

A shunt 14 about this lcm:lp is .controlled by

relay m'.

65

I will now very briefly trace the operations
of calling for and establishing connection be-
tween lines, paying especial attention, how-
ever, to the mode of operating the register of
the calling-line through the joint action of

A,

of either the operator or the subscriber.

tor who answers his call. The removal of the
receiving-telephone from its switch a° for use
closes the line-circuit at the substation, per-
mitting current to flow,which excites the line-
relay d and through its agency closes the lo-
cal circuit 5
signal g. The cireuit 5 7 is also closed; but
the effect produced by current through wind-
ing /i° is insufficient to draw up the armature
Observing the call for connection the op-
erator inserts answermo‘-pmg 1 into spring-
jack b of the ecalling-line. This act brings
the plug-circuit 3 9 mto a temporary exten-

‘sion of the line conductors 1 2, permitting the

operator to communicate with the calling
subscriber. It also completes a circuit from

‘battery ¢ through wires 11 and 3, which ex-

cites the cut-off relay ¢ and breaks the nor-
mal extensions of the line conductors. Cur-
rent is also supplied from wire 11 through
conductor 4, including magnet-winding A? of
the register . Iora moment magnets A?and
h3 are both excited, and their joint action re-
sults in the d1aw1nﬂ' up of armature A* and
the registering of the answered call by the
instrumenth, associated with the calling-line.
It will be apparent that the winding 131s de-
prived of current very soon after the circuit
114 is completed, the duration of the current
for drawing up the armature 24 being depend-
ent on the time required for the magnet ¢ to
become excited and to move its switches, for
the magnet d to become inert and release its
armature, and for the magnet 2’ to lose its
magnetism. Thisinterval issufficiently long,
however, to produce a reliable movement of
the armature A%, bringing it into such posi-
tion that it is drawn fully up and held after
winding /° has been deprived of current
through the opening of the local circuit 5 7.
Thus the act of making connection with the
spring-jack of the calhnﬂ'-lme in answer to
the call severs the nor mal earth connections
of the line, extinguishing the line-lamp, and
operates the register iz of the calling-line. A
path is furnished for current from battery o,
through the plug-circuit, to the station of the
calling subscriber as soon as the plug is in-
serted into the spring-jack. Such current
excites the relay m and deprives supervisory
lamp n of current. IHavinglearned the num-
ber of the line with which the calling sub-
scriber desires connection,the operator makes
the connection by means of plug+’ and sends
a calling-current to ring the bell at the station
called. Theinsertion of plug+'intothe spring-

jack of the called line excites the cut-off relay

of that line and the winding h°of the register
v of the same line; but inasmueh as the local

eireult 5 7 had not been closed the register

will not be actuated, and it obviously cannot
be actuated in any subsequent act on the part

No

current finds circeuit from battery o over line
conductors 1 and 2 until some one at the
called station responds to the eall and re-

0, mcludmﬂ' the secondary line-
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moves the telephone from its switch. Hence |

the supervisory signal n’ remains lighted by
current 1n wires 13 and 3 until the called sub-
scriber responds to the call. 'When both sub-
scribers, having finished their conversation,
replace their telephones on theh switches,
both supervisory relays m and m' are dedn-
ergized and both lamps n and n' become
110]:11:@(1 This constitutes a signal for dis-
connection and 1s followed by the removal of
the conductors linking the lines together.
The withdrawal of plun' v from the spring-
jack b of the calling-line permits the regis-
tering instrument 7 to return to its 11011]:1&1
inert condition in readiness to register an-
other answered call,

My invention is defined in the following
claims:

1. The combination with a telephone-line |

and means for producing current in the line
to call, a magnet-winding in the central office
excited throucrh the agency of the calling-cur-
rent, means f01 making connection Wlt]l the
line in the central office, a local circuit, and
a switch for closing the said circuit in mak-
ing connection with the line, a second mag-
net-winding in the said local circunit, register-
ing mechanism and means actuated by the
joint effect of said magnet-windings when si-
multaneously exeited f01 opelatmﬂ' the reg-
istering mechanism; whereby the registering
mechamsm 1S oper %ted when a call 1S an-
swered, as described.

2. The combination with a telephone-line,
means for producing a calling-current in the
Iine, and means for making connection with
the line in response to a call, of a call-regis-
tering appliance associated with the line, said
appliance containing two elements with
means actunated by the joint action of said

elements when simultaneously made opera- |

tive to effect registration, one of said ele-
ments being controlled by calling-current in
the line, and the other being controlled by
current in the said local circuit determined
In makirg connection with the line in re-

sponse to acall; whereby answered calls only |

are registered.

3. The combination mth a telephone-line,
a line-relay therefor, a local circuit controlled
by the relay, and a secondary line-signal in

|

the local circuit, a spring-jack and pluﬂ for |

"
-

making connection with the line, a local cir-
cult, and switch-contacts of the plug and

spring-jack for closing the said local cireuit, 55

of aregistering appliance having two magnet-
windings adapted when simultaneously ex-
cited to effect registration by their joint ac-

tion, one of said magnet-windings being con-

nected with the local circuit of the line-relay
to receive current therefrom, and the other
being connected with thelocal circuitclosed in
ther efrlstel ingspring-jackand plug; whereby
answered ealls are registered, as described.
4, The combination with a telephone-line
having a switch at its station for closing the
line in the use ot the telephone, a 1elay at
the central office responsive to current in the

and a secondary line-signal in the local cir-
cuit, a spring-jack and plug for making con-
nection with the line, a local circuit adapted
to becompleted by registering contacts of the

line, a local circuit controlled by the relay

iYe
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sald spring-jack and plug, a cut-off relay hav-

ing its magnet in the portion of said local cir-
cuit associated with the line, and having its
switch-contactsinterposed in the nor mal con-

nections with the line-relay, of a registering

device comprising an electr amaﬂ*net and two
windings thereon adapted when simultane-
ously exmted to operate the register by their
joint action, one of said wmdmws being con-
nected with the local circuit eontammw the
cut-off relay, and the other of said wmdmws
being connected with the local circuit con-

trolled by the line-relay, substantially as de-

Scrlbed
The combination with a telephone- lmej
the line- -relay and secondary line-signal in a
local circuit controlled thereby, the cut- off
relay, the local circuit including the cut-off
relay and means for closing the 01101111: of a
register having two wmdmfrs on 1ts mawnet
adanted when jointly extmted to effect regis-
tration, one of said windings being in par ral-
lel with the cut-off relay and the other of said
windings being in parallel with the second-
ary line-signalj substantially as described.
In witness whereof I hereunto subscribe my
name this 50th day of September, A. D. 1897,
- CHARLES E. SCRIBNER.
Witnesses:
- KE1r.A EDLER,
DuNcaAN E. WiLL
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