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To all whom it may COnCern:
Be it known that I, Mir.o G. KELLOGG, of
Chicago, in the eounty of Cook and State of
111111015 have invented certain new and useful
Impmvements in Multiple Switchboards for
Telephone-Exchanges, of which the following
is a full, clear, concise, "and exact descrlptlon
reference bemn had te the accompanying
drawings, forming a part of this specification.
My mvenmon 1elates especially to a tele-
phone-exchange system in which the lines are
metallie-circuit lines and in which induection-
coll translators are used at the central office,
one coll for each line; and it consists in a sys-
tem of calling, switehing, testing,and clearing
out for such an exchange which I shall de-—
seribe and claim in detaﬂ

In the accompanying drawings, illustrating

my invention, Figure 1 shows a front view of
sections of the boards to which the same lines
connect with the central-office apparatus of
two lines and the connection thereto. Fig. 2
shows an .operator’s cord system to be used at
each board. Fig. 3 shows an operator’s test
system to be used at each board. Fig.4isa
diagram of the subscriber’s-station apparatus
to be used with each line.

In Fig. 1, A A’ are the sections of the two
boards. HKach board has a metallic socket or
contact-piece for each line adapted to receive
and form connection with the switch-plugs
shown in Fig. 2 and marked D D’. Thesecon-
tact-pieces are marked 77. Ilareinduction-
coll translators, and w w are annunciators,
there being one of each for each line. The
translators may be of the ordinary kind used
in translating telephone-currents from one
circuit to another. One coil of each trans-
latorisinthe circuitof itsline. The contact-
pieces 7 7 of a line are connected together and
grounded through the other coil of the trans-
lator. Xach line is grounded at the central

ground connection may be permanent, as
shown. This ground connection of the line
through the mlmmclatm 18 preferably made

from 13116 center of the translator-coil which ¢
is in ecircuit with the line.

In the operator’scord system shown in Fig.

2,DD"are a pairof switch-plugs; k &k, two call-

ing-keys; Y, alooping-in switeh; v, aclearing-

and form connection with theterminals.

| out annunciator; ¢, the operator’s telephone:

B',abattery, and B a calling-generator. Each
pair of plugs has two keys, one looping-in
switeh, one test-battery, and one clearing-out
annunciator. One calling-generator will an-
swerfortheexchange. 'Thecalling-generator
should preferably be such that intermittent
or pulsatory currents may be sent in calling.
The plugs are adapted to be inserted into the
switch-holes of the terminals 5 5 at their board
The
keys k& k£ have each a lever normally in con-
tact with a point and another point against
which the lever comes in contact when it is

pressed away from the first-mentioned point.

One of the plugs is connected by a flexible

~conductor to one of the key-levers and the

other plug is similarly connected to the other
key-lever. Thetwo points against which the
leversnormally press are connected to the two
levers of the switch Y of the pair of plugs.
The bolts of one pair of the contact-bolts
with which the levers of the switch Y may be
placed in contact are connected together
through the operator’s telephone and the
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other pair are connected together through the

clearing-out annunciator of the pair of plugs.
The test-battery of the pair of plugs is con-
nected in circuit with one of the cords. The
contact-pieces of the plugs D' D’ extend, as
shown, to the bottom of their handlesand rest

normally on the metal strip 0, which connects

them with the ground.
In the operator’s test system shown i in Fig.
3, T' is the test-plug, and ' the test receiving
instrument.
flexible conductor and is adapted to be
brought for testing into connection with any
contact-piece s at its board and is grounded
through the test receiving 111¢trument

Only one pair of plugs with their special ap
-pmatus is shown in Ifig. 2.
‘be added as requiled by the operator and
connected to the system substantially as de-
seribed and as will be apparent to those

Other pairs may

skilled in the art.

8o

The plug is connected to a
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Each operatorhas one cord system and one

test system suitably arranged at her board.
- Inthesubsecriber’ s-station apparatusshown -
in Fig. 4,1 is the telephone-switch; 2,the call-
| Ing- generatm 3,the signal-r eeewmfrbell,and -
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4 the subscribers’ telephone.

~and contacts are substantially as shown.

‘When the telephoneis on the switch, the bell

18 in the direct circuit of the line and the cir-
cuit of the line 18 grounded. When the tele-
phone 1is off the SW1toh it 1sin the direct cir-
cuit of the line and the ground connection of

~ thelineatthe subsonbers station isremoved.
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- The generator-magnet is in the circuit of

the line when the generator 1s operated

whether the telephone 18 on the switech or not.
The operation of the system is as follows:

When a subscriber wishes a connection, he |

operates his generator while his telephone 1S
on the smtoh and a current passes through
the ground-circuit, which includes his gener-

a,tor and anuunola,tor and operates the an-
nunciator.

The Operator on observing the
call places oneof her plugs D’ in the metallic

socket of the line and places the switch Y =0 }

that her telephone is in circuit with the plug.

A complete circuit is thereby established
which can be traced from the ground through
one plug,
tor’s telephone and the switch Y to the other
plug which 18 in the metallic socket of the

line, and thence toground through the trans-

The operatm can-then
converse with the subscriber, the telephone- |

lator-coil of the lme

current being translated from one circuit to
the other throu gh the translator, and can find
outwhatlineis wanted She then tests forthe

line wanted, as will hereinafter be described,
“and if she finds that it is not already in use |
she places theother plugD of the pair in this

The local translator-coils

socket of the line.
of the two lines are thereby included in a

closed cirenit and the telephone and battery |
The operator then presses
on the key-lever which is connected with the |
- plug in the socket of the line wanted, and the
calling-generator is thereby included in a |

are in the circuit.

closed circuit with the translator-coil of the

line and induced currents will be sent to the

lme which will ring the bell at the subserib-
ers’ station.

current will be generated in theline-annun-
ciator when the signal is thus sent through

the circuit of the hne and the annunemtor |

will not be caused to indicate. - The operator

then releases the key and moves the switch

Y ,so that the clearin g-out annunciator is con-

neoted in the 01romt with the two translator-
~coils.

~through their translators, the test- battery is

in olromt with the annuneciator and any tele- |

phone-current generated in the circuit of one-
6

line will be _tra,nsleted through the transla-

tors of thetwo lines to the circuit of the other
- line.

earry on conversation.

The two subsecribers can therefore

When a subscriber desires to send a elea,r-

ing-out signal; he operates his calling-genera-
-tor before repla,omfr his telephone on -the

- switeh. A ourrent is thereby enemted 111

" The circuits |

-the battery B'.
- sound or respond..
When the lines are thus connected |

to the metal socket.

his line- circuit and an induced current is
generated in the cirecuit which contains the

| olealmﬂ‘-out annunciator and will operate it.

As the telephone is off the switch when the

clearing-out signal is sent there is no ground-

circuit thloun*h the subscriber’s lme annun-
ciator and the annunemtm will not be oper-
ated |

The subscriber’s eeneratm belnfr* in the

olosed me’ralho ClI‘C'L'lllJ of his line Whenever'

it is operated, whether his telephone is on its
switeh or not, it follows that even if the sub-
scriber, when his line is switched at the cen-
tral ofﬁoe operates his generator after he has

placed his telephone on its switch the clear-

ing-out annunciator at the central office will
still be operated, because the generator 1s
then also in closed ¢ircuit with the translator-
coil at the central office and by induction cur-
rent will pass to the other coil of the trans-

lator to operate the clearing-out annunciator.
Thisisimportant, asthe subseriber whoseline

+is still connected at the central
through the battery B', the opera- |

office may
sometimes through forgetfulness of the rules,

- or because he thinks the disconnection has.

already been made, operate his generator at-
ter having placed his telephone on its switeh.
It is lmport.‘mt to have the system such that
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even then the clearing-out annunciator will

be operated. This I accomplish by having
the calling-generator in the closed circuit of

the line whenever it is operated and whether

a primary eallmn* or a olemmﬂ' out swnel 18
intended.

The batiery B’ should be so related to the

| clearing-out annunciator that when they are

oonneeted as described the battery will not
operate the annunciator. Thisresult can be
easily obtained by having the annunciators
less sensitive than the test receiving instru-
ments,

Although the battery BB’ does not operate
the oleerm g-out annunciator,it will, however,
reinforce the clearing-out currents whleh are

| sent through it.
On aoeount of the connection |

- of theline to oground through the annuneciator -
‘being at the center' of the translator-eoil no

The test system is as follows: When an op-
erator tests any line, she places her test-plug
T on the metal socket 7 of the line. If, then,
the line is switched as described, a complete
circuitisestablished from the. n*rouncl through
the test receiving instr ument to the piece 3

| tested, thence to the piece 7, in which a switch-

plugis inserted, and thence to ground through
The instrument will then
If, however, there is 1o
plug in a socket of the line, the Instrument
will not sound. The operator can therefore
determine on testing Whether or not any line

18 1n. use. |
It will be obser Ved that when a testis made

as described and a switch-plugis in a metallic
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socket which belongs to the line there will-.

be two oonneotlone to ground—one through

the test-battery of the plug used and the

other through the translator-coil connected
The translator-coil is of

such resistance that with a suitable test re-
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502,411 3

ceiving instrument—as, for instance, a hand-
telephone—the instrument will not be short-
eircuited so as to be prevented from respond-
ing.

It will also be observed that when the test
1s' made and a switch-plug is in a metallic
socket which belongs to the line there will
be a connection to ground through the test-
battery whether or not the other plug of the
palr is in the metal socket of a line. When
1t 1s not, the connection is to ground through
the plate 0, on which the plug normally rests,
and when it is in the metal socket of a line
the connection is to ground through the trans-
lator-coil of that line.

It is not necessary to the operation of the
system that the central-office connections be
all made to ground, as described. For in-
stance,the translator-coils might be connected
by a metallic-circuit connection instead of
going to ground, and in that case the connec-
tion of the test systems and the calling-gen-
erator B’ would be preferable to this circuit
connection instead of to ground, as described.

The advantage of the construction of the
switch-plugs D D', by which D' is normally
grounded and D is normally open to the
ground, (except through its connection with
D’,) is that the operator may leave her tele-
phone normally in circuit with each pair of
her plugs without having it on closed cireuit
with the plug-circuit and may connect so as
to talk with any subscriber by the mere act
of placing the plug D in the metal socket of
the line, whereas otherwise it would be nec-
essary for the operator to leave her telephone
normally out of circuit with the plugs and
operate the switch Y before beginning con-
versation. |

I claim as my invention—

1. In a telephone-exchange system, metal-
lic-circuit lines, each grounded at the sub-
scriber’s station as long as the subsecriber’s
telephone is not switched for use and only

then, and translators for said lines at the cen-

tral office, one for each line, one coil of which
is in the circuit of the line, in combination
with annunciators, one for each line, in a
ground connection from the center of said
coil of the line, signal-bells, one for each line,
in the circuit of the line at the subseriber’s
station while the subscriber’s telephone is not
switched for use, calling-generators, one for
each line in circuit at the subseriber’s station
between such ground connections of the line
at the subsecriber’s station and the central
oifice,switching apparatustoconnect together
any two of the other coils of the translators
and calling apparatus whereby a calling-cur-
rent may be sent through either of said other
coils of the translators, substantially as set
forth. -

2. In a telephone-exchange system, metal-
lic-circuit lines, each grounded at the sub-
scriber’s station as long as the subscriber’s
telephone is not switched for use and only
then, and translators at the central office for

| sald lines, one for each line, one coil of which

1s in the circuit of the line, in combination
with annunciators, one for each line, in a
ground connection of the line at the central
office, calling-generators, one for each line,
in the circuit of the line whenever the gener-
ator 1s being operated, connecting apparatus
to connect together any two of the other coils
of the translators and a clearing-out annun-
ciator in circuit with any two coils thus con-
nected, whereby each subscriber may operate
his line-annunciator and whenever his line is
thus connected for conversation and his gen-
erator is operated the clearing-out annun-
ciator will thereby be operated, substantially
as set forth.

- 3. In a telephone-exchange system, metal-
lic-circuit lines and translators at the central
office for said lines, one for each line, one coil
of which is in the circuit of the line, in com-
bination with annunciators, one for eachline,
in aground connection from the center of said
coll of the line, a clearing-out annunciatorin
circult with the other or local coil of the
translator of the line when said coil is con-

nected with the coil of another line for con-
versation between subsecribers, a calling-gen-

erator at each subscriber’s station in the
closed metallic circuit of the line whenever

| the generator is being operated to call the

central office and a ground connection of the
line at the subscriber’s station closed by the
telephone-switch while the telephone is on
the switch, whereby the subscriber by oper-
ating his calling - generator when the tele-
phone is on the switeh operates the line-an-
nunclator and by operating the generator
when the telephone is off the switch operates
a clearing-out annunciator which may be in
circuit with the local coil of the line without
operating the line-annunciator.

4. In a telephone-exchange system, metal-
lic-circuit lines and translators at the central
oifice for said lines, one for each line, one coil
of which is in the circuit of the line and the
other coil of which is local to the central of-
fice, in combination with annunciators, one
for each line, in a ground connection to the
line, switching apparatus to connect together
any two of said local coils, a clearing-out an-
nunciator in c¢ircuit with a local coil when the
coll is connected with another coil, a calling-
generator at each subseriber’s station in the
closed metallic circuit of the line whenever
the generator is operated for calling, and a
ground connection to the line closed at the
will of the subsecriber, whereby he may at will
operate his line-annunciator or whenever he
operates his generator a clearing-out annun-
ciator which may be in cireuit with the local
coil of his line-translator will invariably be
operated.

5. A metallic circuit extending from the
subscriber’s station to the central office and
including at the central office one coil of a
translator, in combination with a branch from
the center of said coil to the ground, an an-
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nllnelator in sald bmneh an anmmemtor in |

- circuit with the other (3011 of the translator

IO

while said coil is connected for conversatmn
2 ealllng—gener&tOI' at the subscriber’s station

in said metallic circuit whenever the genera-

tor is operated for calling or clearing 01113 and

~a ground connection to smd metalhc circuit
at the subseriber’s station closed at the will

of . the subscriber, whereby the subsecriber
may at will operate said first-mentioned gen-
erator and said second-mentioned annuncia-
tor is in circunit with the coil of the translator

‘said annunciator will invariably be operated.

6. A metallic circuit extending from the

‘subscriber’s station to the central office and

including at the central office one coil of a

.translator in combination with a branch at

the centml office from said metallic circult to
the ground, an electromagnet in said branch,

592,4-11

an anmmcmtor in circuit mth the other 0011 of 20

the translator while said coil is connected for

conversation, switehing apparatus at each

subscriber’s. cstatmn to, at the will of the sub-
scriber, ground said clremt and a calling-
ﬂ'enemtm in said metallic 011011113 Whenever
Bhe generator is being operated while said

grou nd connection 18 opened or closed, where-

by whenever said generator is opemted and
said annunciator isin circuit with said other

coil of the translator said annunciator will 30

invariably be operated. |
In testimony whereof I have hereunto sub-

I secribed my name.

MILO G. KELLOGG.

Witnesses:
CALVIN DE W OLF,
R. B. BELL.
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