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To all whom it may concern:
Be it known that I, CHARLES E. SCRIBNER,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
5 nois,have invented a certain new and useful
Improvement in Telephone-Exchange Appa-
ratus, (Case No. 322,) of which the following is
a full, clear, concise,and exact deseription, ref-
erence being had to the accompanying draw-
1o ings, forming a part of this specification.
My invention relates to telephone exchange
switch board apparatus, and consists, first,in
a clearing out annunciator adapted to re-
spond to pulsating currents and continuous
15 currents, but not to currents of the alternat-
ing type, which annunciator is adapted to be
included between a pair of telephonelines at
the central office to serve as a clearing out
annunciator.

My invention consists, second, in telephone
lines extending each from a subscriber’s sta-
tion thereon to the central office, a switching
apparatuscombinedwith aclearingoutannun-
ciator,said annunciator being adapted to re-
25 spond tocontinuousor pulsating currents, but

not to alternating currents sent over thelines

“with which the annunciator may be connected.

This annunciator may be connected at the

central office between the different sides of

30 the circuit formed by connecting two tele-

phone lines together,and when so connected,

while serving its function of a clearing out

signal receiving instrument to respond tocon-

tinuous current or pulsating current, as the

5 case may be,sent over the circuit from either

subseriber’s station, does not permit the voice

currents or telephonic currents to be shunted

through the same from one side of the cir-

cuit to the other; nor will the said annun-

40 ciator respond so as to be operated by any al-

ternating currents that may be sent to line.

In the drawings which are illustrative of

my invention, Figure 1 is a side elevation of

my annunciator. Fig.2isa longitudinal cen-

45 tral sectional view thereof. Fig. 3 represents

diagrammatically the line circuits extending

from two substations to the switching appa-
ratus at the central office.

The annunciator, as illustrated in Figs. 1

50 and 2 comprises a tubular electromagnet o

20

provided with a pivoted armature o’ opposite
its poles, and a pivoted indicating shutter o,
the latter being normally engaged and held

in its vertical position by a catch a® eon-
trolled by the armature a’,but being adapted 55
to fall into a horizontal position when disen-
gaged. Upon the core a* of the annunciator

is wound the usumal helix ¢® of fine wire.
Encireling the core at its extremity, nearest
the armature o, is a cylinder or thick tube 6o
af of copper; and outside of this, next the ar-
mature, is placed a thin disk or washer a” of
iron. : .

In the operation of this device a continu-
ous current finding circuit through the coila’® 65
magnetizes the coil ¢, the lines of force find-
ing a return cireuit therefrom through the
armature ¢’ and the shell of thetubular elec-
tromagnet, a small proportion of them being
shunted from the armature by the thin iron 7o
disk a’; hence the armature is attracted, dis-
engaging the shutter a’ and the latter falls
into its horizontal position. Again, when a
pulsating current of constant direction trav-
erses the helix a’ the latter tends to mag- 75
netize the core at, as before, but the first pulsa-
tion of the magnetism generates a current in
the cylinder ¢® which opposes the further
magnetization of the core. Most of the lines
of force set up in the nearly closed magnetic 8o
cireuit of the coil persist, however, and the
magnetizing force of the succeeding pulsa-
tion of current encounters less opposition,
Thus sucecessive pulsations of current finally
produce a full magnetization of the core,and 3s
the armature is attracted, releasing the shut-
ter as before. On the other hand, when an
alternating current finds ecircuit through the
helix @, each pulsation or half wave of cur-
rent produces an induced current in the cop- go
per cylinder, tending to demagnetize the core,
or that extremity of it whieh is most imme-
diately influenced by the copper cylinder;
and as each pulsation or half wave differs in
direction from the preceding pulsation, its g3
magnetizing effect is opposed not only by the
counter effect of the current in the copper
cylinder, but also by the more or less intense
magnetization of the core in the opposite di-
rection. Thus the-alternating current pro- 100
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duces but a very feeble magnetization of the
core, and the armature remains inert.

The copper cylinder constitutes a mass of
metal of low magnetic permeability, which is
adapted to be threaded by the magneticlines
of force of the magnet. In Fig. 3 are shown
two substations 1 and 2 connected by tele-
phone line cirenits b b’ and ¢ ¢’, respectively,
with springjacks and annunciators at the
central office. The substations are equipped
with apparatus of ordinary character.

A telephone set d is provided, a calling
generator d’ with its switch key, a signal bell
d? and a switch d®% The ecircuit connections
are so arranged that when the telephone rests
upon the switch hook d3, the bell d% and the
calling generator d are connected in cirenit
between the different sidesd b’ of the line cir-
cuit, but when the telephone is removed from
the hook, as shown in the drawings, the bell
and generator are disconnected from the line,
and the telephone and wmicrophone are con-
nected withit. The generator is so connected
with its switch key that in the normal posi-
tion of the latter, alternating currents are
sent to line when the generator is operated;
but when the key is depressed, the springs
thereof are connected with a commutator
upon the generator and receive a pulsating
current of continuous direction.

‘The line circuit b ¥’ is shown connected
with two spring-jacks e and ¢’, which may be
assumed to be upon different sections f ‘and
J of a multiple switchboard, and with & eall-
ing annunciator g which is supposed to be
located upon the section f’ of the switch-
board. 'The line circuit ¢ ¢’ from substation
2 is likewise connected with two springjacks
¢ ¢ and with an annuneciator g/, which, how-
ever, is placed at the switchboard £ so as to
be under the care of & different attendant,
The lines are shown connected together into
a continuous metallic ecircuit through con-
necting cords at the section #” of the switch-
board by means of the terminal plugs & b’ of
the cord circnit and the springjacks of the
different lines. Kach terminal plag is pro-
vided with contact pieces adapted to make
connection with corresponding contact pieces
of a springjack into which it may be inserted;
like contact pieces of two plugs & A’ are con-
nected together by means of conductors ¢ .
Two calling keys & and %’ have their contact
points included in the cord circuit s 4’ so that
by depressing the corresponding key either
plug hor i’ may be disconnected from the
other and connected with the poles I I’ of a
calling generator, not shown, to send calling

_signals over a line with which the cord is con.

nected. A telephone set m is provided for
the attendant operator, connected with con-
tact points of a listening key » by which she
is enabled to connect ths telephone with the
cord circuit, or to disconnect it therefrom.
To that strand of the connecting cord which
joins the sleeves of the two connecting plugs
one pole of abattery o is connected, the other

'
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pole being grounded; a retardation coil p is
included in the branch between the battery
and the cord circuit in order that when sev-
eral eord eircuits are connected with the same
battery o,leakage of telephoniccurrents from
onecord circuit to another shall be prevented.
This battery is provided for testing purposes,
its funetion being to electrify the exposed fer-
rules or test rings of all the springjacks of
theline to which the cord cireuit is con nected,
to a difference of potential from the earth,in
order that an operatorat anotherswitchboard
may determine that the line is in use before
attempting to make connection with it, by
testing the electrical condition of the test
rings of theline by means of a grounded tele-
phone. A clearing-out annunciator g, such
as that shown in Figs. 1 and 2 and_hereinbe-
fore deseribed, is permanently connected in
a bridge or branch circuit between the differ-
ent sides 7 7" of the cord circuit.

In the normal condition of the line circuits
no connecting plug is inserted into anyspring-
jack of theline. A subseriber—for example,
subseriber at station 1—desiring to have con-
nection established between his line and some
other terminating at the central office, rotates
his calling generator, sending a signaling cur-
rent over the lines b &’, which finds eircuit
through the annunciator g at the central of-
fice. The annunciator is thus actuated and
indicates the signal to the operator at the
section f7 of the switchboard. The operator
thereat at once inserts one plug 7 of a pair
into the springjack e’, whereby the annun-
ciator g is disconnected from the line cireuit,
and the ecircuit from station 1 is continued to
the cord eircuit ¢¢’. The operator then de-
presses the plunger of hér listening key n,
connecting her telephone with the cord cir.
cuit, and receives the order for the connec-
tion desired,—in this instance, with the line
to station 2. She then tests the springjack
of that line at her section f’ of the switch-
board to determine whether the line is al-
ready in use or not, by applying the tip of
the other plug 2’ of the pair to the thimble or
test ring of the springjack e% If the line be
already in use, the test rings are connected at
some other switchboard with a grounded bat-
tery o, and hence a current will find cirenit
from the test ring through the telephone of
the operator making the test, and will givea
click in the telephone which will signify to
the operator that the line is already in use.
Assuming, however, that the operator finds
the line to station 2not in use, she inserts the
other connecting plug 7’ of the pair fully into
the springjack ¢°, whereby the circuit of the
annunciator g’ of that line is opened, and the
line ecircunit is connected with corresponding
bortions of the cord cireuit?4’. The twosub-
stations are now connected together in a con-
tinuous metallic circuit. The operator may
send a calling signal to station 2 by depress-
ing the plunger of ringing key %’, and when
the subseriber at station 2 has responded and
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removed his telephone from its switeh hook,
the apparatus is in position to permit of com-
munication between the two subseribers.
The operator, after sending the calling sig-
nal, diseconnects her telephone set from the
cord cireuit and proceeds to attend to other
business. If, however, the subsecriber at sta-
tion 2 fails to respond to the call signal sent

by the operator, the subscriber at station 1

may replace his telephone upon the switch
hook, and, without depressing the key of his
generator, may again rotate his generator to
send an alternating eurrent upon the lines.
This current will find eircuit to station 2 and
will operate the call bell thereat; a portion
of the signaling current will be shunted
through the clearing-out annunciator g, but
will not operate this annunciator, as ex-
plained in connection with Figs. 1 and 2.
‘When the subscribers have finished their
conversation, either of them may send a pul-
sating signaling current upon the line circuit
by rotating his generator, and, at the same
time, depressing the key, which pulsating
current, finding eircuit through the annuan-
ciator g, will operate the same and indicate
the signal for disconnection to the attendant
operator,whe will thereupon remove the plugs
from the springjacks. v

In some exchange systems it is customary
for the calling subseriber to send the call sig-
nal over the completed cirenit to the station
with which his line is connected, the operator
merely establishing connection between the
two lines. My invention is particularly use-
ful in such a case. The calling keyskand %’
may then be omitted, if desired, the operator
simply establishing connection between two
lines in response to a request from the sub-
soriber of one of them, and informing the
calling subscriber that such connection has
been made; the calling subscriber then sends
an alternating calling current upon the line
to call the subscriber with whom he is con-
nected.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. The combination with two telephone
lines each extending from a substation to a
central station, of conductors joining the tele-
phone lines at the central station, and a clear-
ing-out drop connected with the said con-
ductor comprising an electromagnet having
a movable armature for completing its mag-
netic circuit, and an auxiliary closed con-

_ dueting circuit encircling some portion of

6o

65

said magnetic circuit, whereby alternating
signaling currents may be sent over con-
nected lines without operating the clearing-
out annunciator, substantially as described.

9. The combination with two telephone
lines each extending from a substation to a
central station, of conductors joining two tele-
phone lines at the central station, a clearing-
out annunciator connected with the said con-

ductors comprising an electromagnet and ar-
mature therefor, a tube or cylinder of con-
ducting material closely surrounding the core
of said electromagnet, and sources of pulsat-
ing or alternating signaling current adapted
to be connected with the said line, substan-
tially as described.

3. The combination with two telephone
lines each extending from a substation to a
central station, of a conductor at the central
station joining the two telephonelines intoa
continuous eircuit,and a clearing-out annun-
ciator connected in a bridge between the dif-
ferent sides of said circuit, said annunciator
being provided with a tube or eylinder of con-
duecting material closely encircling some por-
tion of its core to prevent the full magnetiza-
tion thereof by alternating currents, substan-
tially as deseribed. '

4. The combination with a cord circuit of a
telephone switchboard, of a clearing-out an-
nunciator connected in a bridge between the
different conductors or strands of the cord
circuit, said bridge circuit being of high re-
sistance and retardation, said annuneciator
having a conduecting tube or cylinder closely
encircling a portion of the magnetic circuit
of its electromagnet to prevent the full mag-
netization thereof by alternating currents,
and having also a bridge of magnetic mate-
rial partially completing the said magnetic
circuit independently of the armature, sub-
stantially as deseribed.

5. The combination with a telephone cir-
cuit provided with means for sending calling
currents either constant or alternating in di-
rection, of an annunciator connected in a
bridge between the different sides of the ecir-
cuit, said annunciator being arranged to be
irresponsive to alternating currents by encir-
cling a portion of the magnetic circuit of its
electromagnet by an auxiliary closed econduect-
ing circuit, substantially as described.

6. In a telephone exchangesystem,the com-
bination with a telephone cireunit and means
for sending current over said cireuit of con-
stant direction or of the alternating charaec-
ter, at will, of a clearing out annuneiator in
a bridge between the different sides of the
circuit at the central office, said annunciator
being provided with a mass of metal of low
magnetic permeability adapted to be thread-
ed by the magnetic lines of force of the mag-
nét of said annuneciator; and provided also
with a drop controlled by the armature there-
of; whereby on sending current of constant
direction over the line the drop is thrown
down,and whereby voice currentsor alternat-
ing currents sent over the line are retarded

and prevented from passing from one side of .
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the circuit to the other through the bridge,

while the annunciator remains acquiescent,
substantially as specified. o

7. Thecombination in an electricannuncia-
tor, of the drop or target controlled by the ar-
mature lever, the core provided with a copper

130
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cylinder near the armature, and the disk or
washer of iron placed next to the armature,
substantially as and for the purpose specified.

8. The tubular electro magnet provided
with the pivoted armature opposite the poles
thereof and a pivoted indicating shutter, in
combination with the core of the annunciator
and the helix wound about the core, means for
sending alternating current through said he-
lix, and the ¢ylinder or thick tube of copper
outside this core and near the armature;
whereby the force of an alternating current

¥ ] - 509,186

sent through the helix is expended in produec-
ing current in the said copper cylinder, there-
by maintaining the pole presented to the ar-
mature practically neutral, substantially as
and for the purpose specified.

In witness whereof I hereunto subseribe my
name this 6th day of January, A. D.1893.

CHARLES E. SCRIBNER.

Witnesses:
ErvrA EDLER,
A. P. BENNOCK.
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