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To all whom it may concern.: |
Be it known that I, MiLo G. KELLOGG, of
Chicago, in the county of Cook and State of

5 Improvements in Multiple Switchboards for
Telephone-Exchanges, of which the following
is a full, clear, concise, and exact description,
reference being had to the accompanying
drawing, forming a part of this specification.

ro Myinvention relates especially to a ground-
-cireuit telephone-exchange system in which
induection-coil translators or converters, one
for each line at the central office, are em-
ployed to translate the telephone-currents
t5 from ome circuit or line to another cireuit or
line. ‘ o

It consists of a system for calling, switch-
ing, testing, and clearing-out signals for such
an exchange which I shall describe and claim

20 11 detail. | :
Theaccompanying drawing,ill astratingmy
invention, represents sectional views of two
switchboards with the central-office switches
and apparatus for two lines of the exchange
25 and the connecting and answering apparatus
at each board for answering calls, connecting
the translators of the two lines, testing to see
whether the lines are in use, and receiving

- clearing-out signals for a connection which

30 may be made. ;
A A" are two switchboards. Other boards

may be added and used as required for the
size of the exchange. Each board has 5 metal
socket or switch contact-piece for each line.

35 These sockets or contact-pieces are marked
77 and are each adapted to receive the switch-
plugs at the board and thereby form contact
with the contact-piece of the plug and also

to have the plug contact- pieces applied fto

40 them for testing, as will hereinafter be de-
scribed. | |

I Iare two induction-coil translators or con-
veriers, one for each line, with relay-arma-
tures and attachments such as will be  de-

45 scribed. ' . _
ww are two annuneiators, one for each line.

At each board there is a pair of plugs,
(marked D D’)) a test-battery for the pair of
-plugs,(marked B',) aclearing-out annunciator
50 forthe pairof pluge, (marked »,) two callin -
keys for the pair of plugs, (marked % k,) an

| operator’s telephone, (marked t,) a looping-in
-switeh for the pair of plugs, (marked Y,)and
‘a calling-generator, (marked B.)
Illinois, have invented certain new and useful |

The switch Y has two levers and two pairs
of contact-bolts on which the levers may al-
ternately be placed. : -
~The plugs are adapted to be inserted into
the switch-holes of the terminals 77 at their
board and form connection with the termi-
nals. The keys k& & have each a lever nor-
mally in contact with a point and another
point against which the lever comes into con-
tact 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 plag is similarly connected to the other
key-lever. -

I'he two points against which the levers
normally press are connected to the two le-

| vers of the switch of the pair of plugs.

- The bolts of one pair of the contact-bolts
with which thelevers of the switch Y may be
placed in contact are connected together
through the operator’s telephone, and the

other pair are connected together throu gh the

clearing-out annunciatorof the pair of plugs.

- The test-battery of the pair of plugs is con-

nected in circuit with one of the cords.
 The contact-piece connected to plug D’ of

'the_plugs' D D’ extends, as shown, to the bot-

tom of the handle and rests normally on the
metal strip 0.

- The induection-coil translators I I have each
an armature placed so as to be attracted and
moved by the core of the translator when &
battery-current of suitable character passes

through one of its coils and a contact-point

against which the armature normally closes
and from which it is separated when the ar-

mature is thus moved and another contact-

point from which the armature is normally

‘separated and with which it is closed when

the armature is moved. e
Hach of the ground-cireuit lines passes
through one coil of its translator and: thence
to the armature.. The first-mentioned con-
tact-point of the translator of the line is
grounded through the line-annunciator, and
the other contact-point of the translator is

| grounded, but not through the annunciator.
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One side of the other coil of the translator of

the line is connected to all the metal sockets
77 of the line, and the other side of said coil
is connected by a wire or metallic-circuit con-
nection with the same side of all the other
coils of the exchange which are connected to

metal sockéts 5. As the circuits of these

10

coils are local to the exchange, they may be
called the ““local” coils of the translators.

One side of the generatoris connected to
each of the lower of the normally open con-

tacts of the calling-keys k k, and the other

side of the generatoris connected by metallic

- connection with said metallic-cireunit connec-

20

tion mentioned above. The metal plates o,
with which the contact-pieces of the plugs D’

D' normally connect, are alsometallically con-- |

nected with said metallic-circuit connection.
The subsecriber’s-station apparatus may be
of the usual form used forground-circuit lines.
The operation of the system is as follows:

"When a subscriber desires a connection, he
operates his generator while his telephone is

on the switech. A signal-current passes from

“his ground connection through the line to

around at the central office, through the nor-
mally closed pair of contact-points of the

translator and the line-annunciator, and op-

30

35 P

- : a0

erates the annunciator. When the operator
towhom the annunciator isassigned observes
the indication, she places one of her plugs D

in the metal socket of the line, and the levers
of the switch Y being in position, so that her

telephone is in circuit with the plug, her tele-
hone is in a closed circuit with the local coil
of the translator of the line and the battery
B’ which belongs to the plug. This circuit

is, say, from the metal socket j through the

local coil of the translator to said metallic-
circuit connection of the exchange to the

~mate D’ of the plug, through its contact with

15

50

plate o, and thence through the operator’s

‘telephone and the test-battery B’ to the plug

D, which is inserted in the metal socket.
The operator then by conversation finds out

what line is wanted, and she tests the line,.

as will hereinafter be indicated, and if she
finds it to test ‘‘free” or not in use she places
the plug D’ of the pair of plugs in the metal
socket of that line. The local coils of the
translators of the two lines are thereby in-

- eluded in a closed metallic eircuit which 1s

55

local to the central office and contains the

test-battery B’. 'The operator then presses on

the key %, which is connected to the plug D',

and the calling-generator is 1ncluded In a |

" local eircuit with the local coil of the trans-

60

lator of the line wanted, and an induced cur-

rent will be generated in that line and will

ring its signal-receiving bell at the subscrib-
er’s station. The operator then moves the

lever of the switeh Y so that the clearing-

out annuneciator is in circuit with the pair of
The test-batteries B’ B’ should be of stich
strength that when one of -them is included,

local translator-coil, it will cause the arma-
ture of the translator to be attracted, so as to
open its pair of normally closed contacts and
close the pair of normally open contacts. The
oround connection of the line at the central
office through the annunciator is thereby
opened as soon as connection is made with
one of its metal sockets j j, and the line 1s

| grounded, but not through the annuneciator,

by the closing of the armature with the nor-
mally open contact. s -

" The batteries and clearing-out annuncia-
tors should be so related as that the annun-
ciators will not be operated by the batteries
when connected as described. For this pur-

‘pose they may be made less sensitive than the

relay part of the line-translator.

To send a clearing-out signal, either sub-
scriber operates his generator and a current
passes over his circuit and an induced cur-
rentis thereby generated in the eircuit which
contains his local coil and operates the clear-
ing-out annunciator which is in cireuit with
the localcoil. The test-battery which is also
in circuit will reinforce the clearing-out cur-
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rent generated by the subscriber, so as toin-

sure that the clearing-out signal shall be in-
dicated when either subseribersends a clear-

ing-out current over his line, which is trans-
lated at the central office into the circuit

which contains the clearing-out annunciator.

| The use of the battery to thus reinforce the
‘clearing-out-signal current is of importance

in that it allows of the use of such forms of
translators as are best adapted to telephone-

| currents and withoutspecial consideration of

their being best adapted to translate signal-
ing-currents and of causing the clearing-out

- annunciator to be operated in the secondary

circuit.

Ttiswell known that translators of the con-
‘structions which are best adapted to translate

the feeble rapidly-alternating currents of tele-

phonic transmission are not those best adapt-
ed to translate the stronger and less rapidly
alternating currents generated by the sub-

seribers’ generators—that is, a form ot trans-

' lator which best translates the telephone-cur-

rents into the secondary circuit will produce
in the same circuit an unduly weak second-

ary current from the subscriber’s calling-gen-
erator for clearing-out purposes, and thus

would make the operation of the clearing-out
annunciator uncertain and unreliable were
the most suitable translators used for tele-

phone-currents. With thejuse of the battery.
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a8 described to reinforce the clearing-outcur-

rent reliability in the clearing-out operation
would only be obtained by the use of such
constructions of translators as would not give

the best results for the telephone-currents.
By my organization, however, with the bat-

tery employed, as described, to reinforce the
clearing-out currentsuch forms of tranglators

‘may be employed as are best adapted to trans-

late the feeble rapidly-alternating currents ot

125
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as above described, in a closed circuit with a | telephony, and at the same time reliability in
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the -operation of the elefmlw-out swnals may | and thereby pmetmally removed from the cir-

be obtained.

As the ground connection of the line
through the line-annunciator is open when
the clearing-out signal is sent, the subscriber
sends the signal without operating the line-
annunciator.

‘T'he test system is as follows: Each opera-
tor has a test-plug T and an induction-coil 4.
Onecoil of the induction-coil isin circuit with
his telephone. The test-plugis connected to
a flexible conductor, by which it may be car-

ried into contact with any metal socket 7 at-

its board and is connected through the other

coll of the induction-coil with the heretofore-

mentioned metallic-circuit connection of the
exchange.

When the operator tests a line, she places
her test-plug on its metal socket. If the line
18 not in use, no complete circuit is estab-
lished which contains a battery and one coil
of the induction-coil, and her telephone will
not respond.
of the line has a switch-plug in it, as above
described, a complete circuit is established
which includes the coil and a battery, and the
telephone will respond, indicating that the
line is in use. This ecircuit may be traced
thus: from the test-plug to the metal socket
in which is a switch-plug, thence to the mate
of the plug through the battery B', thence to
the metallic circuit of the exchange, and

thenee through the coil of the induection-coil |

1 to the test-plun-

It will be observed that in this system the
oround connection of each line through its
fmnmmmtor 1s opened when the line is
switched for conversation, and the line is
grounded through a circuit connection which
does not mclude the annuneciator; also, that
the line has the translator-coil in cucmt with
it whether it is grounded through the an-
nunciator or not. From this or wamxatlon 1l
results that an operator sends a calling-sig-

nal to any line without operating the 11ne-_

annuneiator, and any subscriber sends the
clearin 0‘-—01113 signal without operating his line-
annunciator, Wheleas if the annunciator re-
mained in cuemt during conversation it
would produce a retardation effect on the
telephone-currents, and when signals were
sent by the operator on making eonnectwn
or clearing-out signals sent by the subscriber
alter eompletlnn a conversation the line-an-
nunciator would also indicate a call, and since

in multiple-switchboard systems the annun-
ciator of a line is frequently at another board -

than that where the connection is made great
confusion would occur in the operation of the
exchange.

Other. ways. than that described may be

employed to remove the annunciator from
the line-cireuit when the line is switched for

conversation—as, for instance, the annuncia-
tor may be shunted or short- encmted by suit- |

able relay- contacts when the line is switched

If, however, any metal socket

i

“board,

cuit.

I claim as my mventwn——

1. Inatelephone-exchange sysbem 2 sWitch-
telephone-lines, eaeh permanently
mounded at the outer end and normally

i frlounded at the central office through its

aununclator and translators at the centml

office for smd lines, one for each line, one

coil of which is in the circuit of the lme in
combination with a normally open ground
connection for each line which does not in-
clude the line-annunciator, a connection be-
tween one side of the other coil of the line-
translator and the same side of the same coil
of each of the other translators, and switch
apparatus to connect the other side of said
coll of the line-translator with the same side
of the same coil of any other translator and
close said normally open ground connection
of the line as long as itstr ansla,tor-coxl is thus
connected.

2. In a telephone-exchange system tele-
phone-lines, each pe11nanently grounded at

1ts outer end, a ground connection with which
1t 1s normally closed, a line-annunciator in

such ground connection, and translators at
the central office, one for each line, one coil
of which is in the cireuit of the 11116, in ¢com-
bination with a second ground connection for

each line which does 1101; include the Iine-an--

nunciator and is normally open to the line, a
connection between one side of the other cml

of the line-translator and the same side of the

same coll of each of the other translators, and
switch apparatus to connect the other side of
sald coll of the line-translator with the same
side of the same coil of any other translator
and as long as the translator is thus connected
open the first-mentioned and close the second-
mentioned ground connection of the line.
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3. In a telephone exchange system, two

telephone-lines, each permanently grounded

at their outer ends and grounded at the cen-
tral office while and as 10110' as switeched for
conversation between subsm ibers, and trans-

lators at the central office for said lines, one

110

translator for each line, one coil of Whleh 18

in the circuitof the line between such grounds

of the line, the other coils of the tmnslatms

115 .

being connected into a complete circuit for

conversation, in combination with a clearing--

out aununcmtor and a battery in said eom-
plete circuit of the two coils, and calling ap-
paratus at each subscriber’s station to send
a clearing-out current through his line, said
battery bemw made of too llttle strenn'th to
cause the clemmfr-out annunciator to be OP-
erated when thev are In sald complete circuit

of the two coils but reinforcing the clearing-

120

125

out current sent by either subscllber to in-

sure the operation of the annunciator.

4. In a telephone - exchange system, two

telephone-lines, each per manently erounded
at 1ts outer end and grounded at the central
office whileand as long as switched for conver-

1’3(5
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sation between subscmbers and translators | the t1anslat0r one contact being ccnnected'

at the central office for said lmes one for each

line, one coil of which is in the circuit of the

- line, the other two coils being temporarily

connected together into a. ccmplete ¢ircuit for

| converea,tlcn in combination with a clearing-

out a,nntmcla,tcl and a battery, saild annun-

- ciator and battery being in a circuit with each
~of said la-st-menticned coils, and calling ap-

10

battery being made of too little strength to

cause the clearing-out annunciator to be op--

. erated when they are in said complete circuit

20

__ 3‘0

of the two coils but remforcmn' the clearing-

out current sent by either subscrlber to 1n-

sure the operation of the annunciator.

5. In a telephone - exchange system, two
telephone-lines, each permanently grounded
at its outer end and normally grounded at the
central office through a line-annuneciator, and
translators at the cenm al office for said hnes

one for each line, one coil of which is in the-
circuit of its line, the other coils of the line- |

translators being temporarily connected to-

aoether into a complete circuit for conversa-

tlcn and said lines being grounded at the

.central office while, and as long as switched

for conversation between subscubers their
coils are thus connected by circuit connec-
tions which do not include the line-annun-

“ciators, in combination with a clearing-out

annunciator in said complete circuit of the

- two colls, and calling apparatus at each.sub-

35

40

scriber’s station to “send a ca,lhnn* current
through his. line. |

6. In a telephone-exchange system, tele-
phone-lines, each permanently grounded at
its outer end, and translators at the central
office for said lines, one for each line, one coil

of which is in the circuit of the line, each

translator having two pairs of contacts oper-

- ated by an armature one pair being normally

- 45

closed and the cther pailr ncrmally open, one
contact of each pair being connected with

the line, the other contact of the normally

~annunciator, and the other contact of the

50
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closed pa,ir being grounded through the line-

normally open pair being grounded but not
through the line-annunciator, in combination
with switching apparatus to connect together
into a circuit any two of the other coils of

- the translators for conversation between sub-

seribers, and a battery in any circuit thus

established, said battery as long as two coils |-

are thus connected acting on the translator-
cores through the coils Wlth which it is in
circuit to move. the armature of each of the
two translators to open the normally closed

‘and close the normally open pairs of contaets.

7. In a telephone-exchange system, tele-

- phone-lines each permanently grounded at

its outer end, and translators at the central

office for said lines, one translator for each

line, one coil of which is in the circuit of the
line, each translator having a normally open’

to the line and the other to the oround, 1n

. combination with switching apparatus to con-
nect together into a circuit any two of the
other coils of the translators, and. battery in
circuit with each coil as long as thus con-

nected, said battery acting on the translator-

coils with which it 18 in CII‘CUIt to move the
~armature of each of the two translators to
paratus at each subscriber’s station to send | |
a clearing-out current through his line, said |

close its said pair of contacts.
8. In a telephone-exchange system, two

which is in the circuit of the line, the other

. two coils being tempcr&mly connected into a
- cirenit for conversation between the two sub-
-scribers, and the.two lines being then or as
long as the coils are thus connected grounded
at the central office and not thr oucrh the line-
“annunciators.

9. In a telephone-exchange system, sub-

. seribers’ telephone-lines, ca,llmﬂ'«-anmmcia,- |
tors, one for each line, each normally in a cir-
cuit with its line, switches on a switchboard,
one for each subscriber’s talking-circuit and
‘having each a contact-piece, electromagnetic .. =
' devices other thar said line-annunciators,
one for each line, each operated when a cur-
rentisestablished throughit,and therebycon-
trolling the line- annunclator that 1t will not

then be operated and made toindicate a call by

ductor, said contact-—plece of a line being con-

-. nected to one side of 1ts 6‘16(3131'01]1&'3‘1161}10 de-
vice, and the other sides of the electrcmag'-
‘netic devices being connected together, and
a battery in the circuit between said contact-
‘pieces of each pair of plugs, thus establishing
current through said electromagnetic dewces
| of two lines end then or while the lines are
switched controlling their calling-annuncia-
- tors so that they shall not then be operated
by currents sent over the lmes from elther

subsecriber’s station.
10. In a telephone-exchange system, mul—

normally in a circuit with its line, switches,
one on each board for the talking-circuit of
each subscriber and having each a contact-

‘piece, electromagnetic devices, one for each
line, each actuated when a current is estab-
| llshed through it to so control the line-annun-
-clator that 1t will not then be cpela,ted by a
eurrent sent over the line, pairs of switech-
plugs at each board, each plucr having a con-

pair of contacts operated by an armature of | tact plece adapted to form connectlon at its

70
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telephone - lines permanenﬂy grounded at
their outer ends and each normally grounded
“at the central office through its line-annun-
ciator, and translators at “the central office
for said lines, one for each line, one coil of
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& current sent over the line, pairs of switch- -
- plugs, each plug havinga contact-piece adapt-
- ed to form connection with said contact-piece
of the switch of a subscriber’s talking-circuit
-when the plug is placed in said switch to
switch said talking-circuit for conversation,
‘said contact-pieces of the pair of plugs being
connected together by a flexible switch-con-
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tiple switchboards, subscribers’ telephone-
lines, ammnciatore,. oné for each line, each

125
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board with said contact-pieces of the switches | netic devices being connected together, and 10
of the subscribers’ talking-circuits when the | a battery in the circuit between said contact-
plug is placed in either of said switches to | pieces of each pair of plugs.
switeh a talking-cireuit for conversation, said |  In testimony whereof I have hereunto sub-

5 contact-pieces of each pair of plugs being con- | scribed my name. |

nected together by a flexible switch-condue- | MILO G. KELLOGG.
tor, said contact-pieces of a line being con-| Witnesses: |
nected to one side of its electromagnetic de- CALVIN DE WoLr,

vice, and the other sides of the electromag- R. K. BELL.
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