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MULTIPLE SWITCHBOARD FOR TELEPHONE EXCHANGES.

APPLICATION FILED FEB. 13, 1892.
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To all whom Tt may concerr:

Be it known that I, Miro G. KELLOGG, of
Chicago, in the eounty of Cook and State of
111111018 have invented certain new and use-
tul Improvements in Multiple Switchboards
for Telephone-Exchanges, of which the fol-
lowing is a full, clear, concise, and exact de-
Serlptlon reference bemtr had to the accom-
panying drawings, formlng a part of this
specifi cation.

My invention relates to a telephone exX-
change system in which part of the lines are
oground-circuit lines and part of the lines are
metallic - circuit lines. Certain features of
it, however, are applicable to exchanges m
which all the lines are ground-circuit lmes
and certain features of it are applicable t0
exchanges in which all the lines are metallic-
circult hines.

My invention consists in a system of calling,

answering calls, switching, testing, and clear-
ing out mgnale which T Sha,ll describe and
claim in detaail.
- Intheaccompanying drawings 111ustra,t1ng
my . invention, Figure 1 1s a dleﬂ'ram of the
central-office main-line epparetus and con-
nections necessary to illustrate my inven-
tion. Fig. 2 shows an operator’s cord sys-
tem or apparatus. Fig. 3 shows an opera-
tor’s test system or epperetus Fig. 4 shows
a_subscriber’s-station apparatus; and Fig. 5
showsa polarized annunciator, of Whleh I em-
ploy one for each line.

In Fig. 1 two multiple switchboards A A’
are shown. As many other multiple boards
may be used as is necessary for the size and
character of the exchange. KEach board has
a switch for each line of the exchange. The
Fach switch is
adapted to receive the loop switch-plugs
(shown 1n Fw 2 and marked D D) and has
two contact-pleces with which, respectively,
the two contact-pieces of the plug form con-
tact when the plug is inserted. Each line
has an annunciator (marked W) and a retar-
Instead of the an-
nunciator and retardation-coil for each line,
as shown, an annunciator of high resistance
and hlﬂ*h retardation may be employed.
Each ground -circuit line hasalso a resistance-
coil of suitable resistance (marked R.) The
two contact-pieces of each line-switch are
merked I and J. One side of each metallic-
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- structed to res

circuit line is connected to one of the contact-
pieces—say J—of each switch of the line, and
the other side of the line is connected te the
other contact-pieces of the line—say I. The
two sides of the line are connected together
at the central office through the annunciator
and retardation-coil of the line, (or through
the annunciator alone if an annunciator of
high resistance and high retardation is used.)
FEach ground-circuit line 1s connécted to one
of the contact-preces—say [—of each switch
of the line and is grounded at the central office
through the annunciator and retardation-
coil, (or through the annunciator alone if an

dation 1s used.) "The other contact- -pieces—
say J—of the switches of each ground-circuit
hne are grounded through the resistance-coil R
of theline. Theline-annunciatorsare plecec*
t the various boards and where the calls of
the lines are to be answered. For reasons
which will hereinaftter appear the hne-annun-
ciators should be polarized annunciators con-

only, and each should be connected into its
circuit, so that the same pole is connected to
the contact- -pieces I of 1ts switches.
In the operator’s cord system, (shown In
Fig. 2,) D D are a pawr of lOOp—plugs each
edepted to be inserted into any switch S at
its board, and when thus inserted contact-
piece M of the plug forms connection with
contact-piece I of the switch and contact-
plece M’ of the
contact-piece J of the switch. The two con-
tact-pieces M M of the plugs are connected
together by a flexible conductor, and the two
eentaet—pleees M’ M’ of the pluge are con-
nected together by another flexible con-
ductor. Y isa looping-in switch having two
levers and three pairs of contact-bolts ewems’[
which, successively, the two levers may; be
plaeed in contact. The two levers are con-
nected to the two flexible conductors, respec-
tively, of the pair of plugs.
one pair of bolts are connected together
through the operator’stelephone, (marked K.)
The two bolts of another pair are connected
together through & clearing-out annunciator,
(ma,rked V,) and the two bolts of the'last pair

are connected together through a calling-

generator, (ma,rked B.) The elearmo*_out an-
nunciator V may be the usual non—pelamzed
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annunciator and will consequently be oper-

ated by either polarity of current or by alter-

nating currents, and the subscriber in send-

ing a clearing-out signal will send the oppo-

site current from that used in calling. The

calling-generator B of the operator should
preferably be constructed so as to send but
one polarity of current to the line and should
be so connected as not to send the polarity
which will operate the line-annunciators.
The subscriber’s signal-bell will be such as to

respond to the current sent by the calling-

I5

20

tardation -coil.

generator. The flexible conductor connect-
ed with the pair of plug-contacts M’ M" 1s
connected through a retardation-coil for the
pair of plugs (marked X)) and thence through a
test-battery B’ to the ground. Each operator
has as many pairs of plugs as she may need for
her work. Kach pair of plugs has a looping-in
switch, a clearing-out annunciator, and a re-

one calling-generator, and one test-battery

- will answer for the exchange.
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In the subscriber’s test system, (shown in
Fig. 3,) T is the test-plug, and T is the test-
receiving instrument. The plug is adapted
to be brought into connection with any con-
tact-piece J at its board and is grounded
through the test-receiving instrument.

Each operator has one cord system and
one test system, and their various parts are

“suitably mounted and arranged for the work.

In the diagram of the subscriber’s-station
apparatus, (showninFig. 4,) 1isthe telephone-
switch, 2 1s the signal-receiving bell, 3 is the
calling-generator, 4 is the operator’s tele-
phone, and K is a calling-key. The gener-
ator is constructed with the wusual auto-
matic device whereby it is shunted or
switched from the line-circuit while not oper-
ated. 'The insulated contact-piece on the
shaft of the armature, to which is connected
one end of the armature-wire and which con-
ducts the generated current to the line
through the stationary spring-contact (or
contacts) provided for it, is a half-circle, the
remaining part of the circle being an insula-
tion, as shown. I provide two stationary
spring contact-pieces, as shown, each bearimg
on the diametrically opposite part of the cir-
cle of the shaft of which said insulated con-
tact-piece is a part. The key K is provided
with two .pairs of contact-points, as shown,
one pair being normally closed and the other
pair normally open, and when the key 1s de-
pressed the normally open pair of contacts 1s

closed and the normally closed pairis opened.

6o

- of the main-line circuit.

The connection of the keys to the contact-

springs of the generator and to the line-circuit |

is as follows and shown: The spring - lever,
which forms one of the contacts of each pair
of contact-points, is connected with one side
The two other con-

gl

other half-revolution of the armature.
will be apparent from the description of

She has one telephone and

820,360

connected to the two contact-springs, re- 65

As stated above, one end of the

spectively.

armature-wire is connected with hali-circle |
contact - piece on the
which the springs alternately bear when the

generator - shatt, on

generator is being turned. The other end of
the armature-wire is connected with the

other side of the main-line circuit. The au-

tomatic shunt device mentioned before may -

shunt that part of the circuit containing the

armature-wire and the key when the gener-

ator is not being turned. o

It is well known that when magneto-gen-
erators are turned and operated a current ot
one polarity is generated during one-half of
the revolution of the armature and a current

75

30

of the other polarity is generated during the

the subscriber’s apparatus which has been

oiven and from the circuits that when the

generator is being operated and the key re-
mains in its normal position the armature-
wire is in one circuit through one of the con-
tact-springs, and that only,and a current of
one polarity only will be sent to the line, and
that when the generator is being operated
and the key is depressed the armature-wire
is in circuit through the other contact-spring,

“and that only, and a current of the other po-

larity only will be sent to the line. 'The sub-
scriber can therefore at will send currents of
either polarity to line as he does not or does
press the calling-key. _

The line-annunciators should preferably be
connected into their respective circuits in
such a direction as to be operated by the cur-
rent from the subscriber’s generator when 1t
is operated while the calling-key is not de-
pressed. | | -

The opération of the system is as follows:
When a subscriber desires to make a call, he
operates his generator without pressing his
key X. A calling-current is thereby sent to
the line which operates the line-annunciator.
The operator then places one of the switch-
plugs into the switch-terminal of the line and
places her switch so that her telephone is in
circuit with the levers of the switch. The
telephone therefore bridges or cross-connects
the two cord conductors which connect with
the contact pieces of the plug and is therefore
in circuit with the line, and the operator may
receive the order of the subscriber. If the
subscriber’s line is a metallic-circuit line, the
telephone is bridged across the two sides or
branches of the Iine and the line-annuncia-
tor with its retardation-coil is also bridged
across In another circuit connection.
count of the high resistance and retardation
of this latter bridge-circuit very little of the
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telephone-current passes through it and the |

strength of the current through the telephone

tact-pieces of the pairs of contact-points are | is not materiallyreduced. It the subscriber’s
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line 1s a ground- circuit ' line, the telephone | through the circuit of the metallic-circuit 65

is in a circuit of the line to ground through
the resistance-coil R and the operator will re-
ceive the order of the subscriber.
annunciator and the retardation-coil are In
another connection or circuit from the line to
oround ; but on account of the high resistance
and retardation of this circuit very little of
the telephone-current passes through it and
the strength of the current through the tele-
phone is not materially reduced. When the
operator finds out by conversation what line
is wanted, she tests the line, (as will herein-
after be indicated,) and if she finds 1t 1s not

- in use she places the other plug of the pair in

the switch of the line. The two lines are
then connected together into a complete cir-
cuit. The operator then moves the levers of
the switch Y so that the calling-generator 5
is in circuit with them, and a calling-current
coes to the two lines. She then moves the
levers of the switch Y so that the clearing-
out annunciator V is in ecircuit with them,
and the lines are then connected together for
conversation with the two subscribers and
ready to receive any clearing-out signal which

may be sent by either of them. If the two |
I line.
versation, she gets no indication in the test-

lines thus connected together are metallic-
circuit lines, they are connected. together

into a complete metallic circuit, and this cir- |
switched for conversation at any board, her g5
: ing instrument is in a complete

circuit with the test<battery B’ and she gets

cuit is bridged or cross-connected at the cen-
tral office by the two circuit connections of
high retardation and resistance which con-

tamn the annunciators of the lines and 1s also |
-use.
On |
contact-piece M’ of the plug with which the
line is switched, thence to the eontact-plece

bridged or cross-connected by the clearing-
out annunciator V of the pair of plugs.
account of the high retardation and resist-
ance of the bridges which contain the hne-
annunciators very little of the telephone-cur-
rents which pass through the metallic circuit
will be diverted through them. For the
same reason most of the clearing-out currents

annunciator V. If the two lines connected
together for conversation are ground-circuit
lines, they are switched into a ground-eircuit
and this circuit has a third leg to ground
through the clearing-out annunciator and
thence in parallel circuit through the resist-
ance-coils R R of the two lines. The circuit
has also a third leg to ground through the
connection of each line to ground through
its annunciator. As these connections to
oround through the line-annunciators are of

high resistance and retardation, very httleot .

the telephone-current passing through the
circuit of the Iines will be diverted through
said circuit connections. If the two lines
connected together for conversation are one
a metallic-circuit and the other a ground-cir-
cuit line their circuit is from, say, the ground
at the subscriber’s office of the ground-cir-
cuit line through his line to one side or
branch of the metallic-circuit line, thence

The line- |

test-recerving

line to ground through the resistance-coil R
of the ground-circuit line. The circuit 1s
bridged or cross-connected at the central
office by the connection of the metallic-cir-
cuit line which contains its annuneciator and
retardation-coil and by the clearing-out an-
nunciator and is grounded by the connection
which contains the annunciator and retarda-
tion-coil of the ground-circuit line.  When
either subscriber desires to send a clearmg-
out signal, he operates his clearing-generator
and at the same time depresses his key K.
A current is thereby sent over his line which
has the opposite polarity from that which op-
erates his line-annunciator. It will there-
fore not operate either his annunciator or
that of the other line connected with 1t.
Part of the current will, however, pass
through the clearing-out annuneciator, which
is non-polarized and operated by the polar-
ity of current which he sends. The clearing-
ottt signal will therefore be indicated to the
operator who made the connection. Any
operator on desiring to test any line to deter-
mine whether it is in use places her test-plug
T on the contact-piece J at the board of the
If the line is not then switched for con-

receiving instrument. If, however, 1t 1s

afi indication which shows that the line is in

oround through the test-battery B’ to the

J of the switch at which the line is tested, and

“thence to ground through the test-receiving

mstrument. o

The use of the resistance-coils R R is that
the test-receiving instru nent shall not be
short-circuited when the test of the ground-
circuit line ismade.
of testing—as, for instance, where the test-
circuit does not go to ground—these resist-
ance-coils would not be required.

It is evident that the connection of the
oround-circuit lines each connected to its
switch-contacts I T and to ground through
its line-annunciator and retardation-coil and
with its switch-contacts J J connected to
oround as shown and described 1s the equiva-
lent of the econnection of the line to its switeh-
contacts I I with the contacts J J connected
to the ground and the contacts I I connected

This complete circuit 1s from, say, the -

With the other systems
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to the contacts J J through the line-annun-

ciator and retardation-coil, in that in either
case the contacts I I are connected to the con-
tacts J J through the annuncrator and retard-
ation-coil of the line and the line is grounded
thrlough its annunciator and retardation-
coil. | o
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Tt is well known that when a current is sent | depend on the current not being sufficient to 65
- through a polarized annunciator of the polar-

ity not to operate it there is no attraction
whatever between the electromagnet and the
armature of the annunciator, and therefore
there 1s no tendency to release the annuncia-
tor-drop, so that it may fall and indicate a

call. On the other hand, when such a cur-
rent is passing through the annunciator

there is a repulsion between the electromag-
net and its armature, which, in fact, then
positively holds down the catch of the annun-
ciator and positively locks or prevents the
release of the drop. When the subscriber
sends the clearing-out signal, as above de-
scribed, and part of the current goes through
the line-annunciators of the two lines, there
is, on account of the polarityj of the current

“and the construction of the annunciators, no

attraction whatever between the line-annun-
ciator magnets and their armatures, and con-
sequently these is no tendency or force what-
ever exerted to release the drop. There 1s,

on the other hand, a repulsion between the

two which acts at that time to positively lock
and prevent the release of the drop. The
drop is therefore positively prevented from
being operated when the current is sent for
the clearing-out signal and is, in fact, locked,
so as to be prevented from falling. In other
systems of exchange operation in which the
line-annunciators of two connected lines are
in circuit with the calling-generator operated
to send a clearing-out signal there 18 an at-
traction between the line-annunciator mag-
nets and their armatures, and consequently
there is a tendency to release the drop, which
1S onﬁ.{ prevented from being operated by the
fact that the current is not strong enough to
furnish sufficient attraction to move the ar-
mature and release the drop. In such a sys-
tem the line-drops are prevented from being
operated only by a margin of adjustment cur-
rent or force, which may at times be diflicult
to obtain and be more or less unreliable,
while in my system the line-annunciators are
positively prevented from being operated by,

~and the drops are, in fact, electrically locked

50

55

by, the current sent through the annuncia-
tors in sending the clearing-out signal, how-
ever strong the current may be, and the drops

do not depend on being operated, when the |

current is sent for the clearing-out signal, by
any mere margin of adjustment current or
force. In like manner when the operator
sends- a calling-current through the sub-
scriber’s line and part of the same passes
through his line-annunciator the Iine-annun-

- clator is by the polarity of the current and

60

its own construction positively prevented
from being operated or is practically locked
to the calling-current, whatever may be
strength of the current, and the preventing

of the line-drop from being operated does not | only may be sent, an operator’s cord system

attract and move the armature of the annun-
ciator. So far as I am aware, this system of
clearing-out signals is generically new with

me, and I do not limit myself to the specific

means of positively preventing the operation
of the line-annunciator drop when a current

is sent from a subscriber’s station to operate
the clearing-out annunciator or from the cen-

tral office to ring the subscriber’s bell, since,

obviously, other ways may be devised of ac-
complishing such a result by the use of de-
vices operating in well-known ways. |

I claim as my invention—

1. In a telephone-exchange system, two
metallic - circuit lines, each permanently

closed at the central office through the heli-

ces of a polarized call-annunciator and the

two lines temporarily switched together for

conversation mto a single metallic circuit
with the annunciators connected so as to re-
spond to the same polarityof current,in com-
bination with a clearing-out annunciator in a
bridge or cross connection to said metallic
circuit and responding to a current of the
other polarity, calling and commutator ap-
paratus at each subscriber’s station to send
at will calling-currents of either polarity, and

an operator’s cord system including plugs

and a calling-generator adapted to send to
line a current of such polarity only as not to
operate the line-annunciators, substantially
as set forth. '
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2. In a telephone-exchange system, two

telephone-lines, ‘each permanently closed at
the central office through the helices of a po-
larized call-annunciator and the two lines
temporarily switched together for conversa-
tion into a single circuit with the annuncia-
tors connected so as to respond to the same
polarity of current, in combination with a
clearing-out annunciator in a bridge or cross
connection to said circuit and responding to
a current of the other polarity, calling and
commutator apparatus at each subsecriber’s
station to send at will calling - currents of
either polarity, and an operator’s cord sys-
tem including plugs and a calling-generator
adapted to send to line a current of such po-
larity only as not to operate the ine-annun-
ciators, substantially as set forth.

3. The combination of two telephone-

lines, a switchboard having a switch for each

permanently connected, a polarized. line-an-
nunciator and retardation-coil permanently
connected between thetwosides of each line-
circuit, a generator at each subscriber’s sta-
tion from which, at the will of the subscriber,
either a calling-current of one polarity only
to operate the subscriber’s line-annunciator
or a clearing-out current of opposite polarity
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line with two contacts to which contacts the -
two sides of each line-circuit are respectively

120
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including switchinig-plugs and a clearing-out |  In testimony whereof I have hereunto sub-
a{munciator adapted to be operated l::y saﬁi scribed my name. o

clearing-out current, and an operator’s call- ' '

ing-generator adapted to send mto a line a MILO G. KELLOGG.
current of one polarity only and of such po- Witnesses:

larity as to not operate the line-annunciator Frank S. OBER,

of said hne. EpwaArD C. DAVIDSON.
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