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Application filed July 26,1890, Berial No. 360,087, (No model.) Patented in England April 8, 189”0, No. 5,235, and in Germany

April 16,1890, No. 63,418,

o all whom it may concern:

- Be it known that I, Mir.o G. KELLOGG; of

Chicago, in the county of Cook and State of
Illinois, temporarily residing at Stutteart, in
the Empire of Germany, have invented cer-
tain new and useful Improvements in Multi-
ple Switchboards, of which the following is a

erence being had to the accompanying draw-
ing, forming a part of this specification.

This invention has been patented to me in
Great Britain, No. 5,295, dated April 8, 1890,
and in Germany, No. 63,413, dated April 15,
1890.

My invention relatesto a single-circuit tele-
phone-exchange system; and it consists in a
system of answering, switching, testing, and

and claim in detail. |

In the accompanying drawing, illustrating
my invention, A and A’ are sectional views
of sections of two multiple switchboards to
which thesame lines connect. Twolines and
their line-switches on the boards, their an-

nunciators, their plugs with cords, their com- |

pound answering-switches, two operators’
outfits, including their telephones and ecall-

tions of the lines with their switches, annun-
ciators, plugs, and cords, and of the operator’s
apparatus are shown in the drawing. |

- Kachline-switeh has a contact-spring which
18 normally in contact with a contact point or
piece, and is separated from said point or
piece when a switch-plug is inserted, and has
a second contact-piece which is normally in-
sulated from the other parts, but is in con-
nection with said contact point or piece when
a plug 1s inserted. Said parts are so related
to each other and to the switeh-holes and the
switch-plugs are so constructed that when a
plug is inserted into a switeh it separates the
contact-spring from the contact pointor piece,
connects the spring with the conductor of the
cord belonging to the plug, and connects said
contact point or piece with said second or nor-
mally-insulated contact-piece.

g g are the contact-springs, while i A are
contact-points on which the springs normally

placed along the switch-holes, and 7  are con-
tact-pieces placed along the switch-holes in

front of the extension-pieces ' ' and ex-
tending to the front of the holes. The holes
‘marked [ [ are square or rectilinear holes

adapted to receive the switch-plugs and cause
full, clear, concise, and exact description, ref-

them to operate the switches as described.
a b are ebonite pieces on which the switeh
parts are mounted and through the fronts of
which are the holes [ . |

and connected to the line through the con-
ductorof itsswitch-cord. SS'aretwocontact-
pieces for the plugs, one, S, connected to the
cord conductor and adapted to form connec-

tion with the switch-spring, and the other, §',

adapted to bridge or connect pieces j and 2
of the switch when a plug is inserted.

- B B’ are compound answering-switches,one
for each line. These switches are operated
on in part by the switch-plugs of their lines
and in part by the operators, as will be de-
seribed. In these compound answering-
switches 1, 2, 3, 4, 5, and 6 are contacts, of

~which 2, 3, and 5 are springs, and 1, 4, and 6
-may bepointsand rigid. misa piece adapted
ing generators or batteries, and the connec- |

to support the parts, and &k furnishes a socket
or support for the plug which belongs to the

line of the switech. |

7 18 an angle or bell-crank piece suitably
pivoted, and with a knob (marked o) at one
end within easy manipulation of ithe opera-
tor, and a projection (marked p) at the other
end adapted to engage with and operate on
the irregularly-shaped ebonite piece », fas-
tened to gpring 3, as shown. When the plug
1s in the socket of its answering-switeh, (the
piecen being inits normal position,asshown,)

| bear, &' I/ extension-pieces to the points so
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. D D arethe switeh—-plugs; one for each line

70

75

30

spring 5 1s foreed by the plug out of contact

with 6 and spring 31is forced into contact with

90

2. Whenthe plugisremoved, spring 5 passes

into contact with 6 and spring 3 passes from
point2into contact with 4. 'When,then, (the
plug beingremoved,) the operator presses the
knob o toits extreme other position, (in the di-
rection shown by thearrow,) the projection p,
operating on spring 3, forces it into contact

- with point 1, and when thereupon the operator
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- known form of annunciators used in tele- |
‘phone - exchanges.
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‘his lme,annunomtor

| relea,ses the. knob the pressure of the_ spring

carries it away from point 1, and it is held by
the projection p in contact with spring 2.

W and X are calling-annunciators, one for
each line shown. These annunciators are lo-
cated at the boards where their line-plugs
and cords and compound answering-switches
are located. These annunciators are a well-

Each has two contacts
normally separa,te but brought into contact
by the annunciator-drop on the drop falling
and indicating a call. One of the eontaot—

pieces u isa _sprin ooperated upon by thedrop

on falling and pressed by it into confact

with the other oontaot ‘which 1s a point and

marked v.

{ T are operators’ telephones
88 are calling generators or batteries, and
S’ 8’ are test-batteries, one of each bemﬂ' lo-
cated at each board.

(z in each case represents a ﬂ'round connec-
The connections are as follows: The
line passes normally in sueccession through
the spring g and point A of each of the line-
switches on the several boards, passing 'in
each case to the spring first. -~ It 1s then con-
nected to contact-piece S of its switch- plug
and to contact-spring 3 of its answering-
switch. Spring 2 of the answering-switch is

“connected through the magnet of the line-an-
nunciator to earth Point 1 of the answer-
ing-switch is connected through the calling
generator or battery to earth, while point 4

is connected through the opemtor S telephone
and test-battery to earth, and spring 5 is con-

nected to earth. All the contact-pieces 77

of the switches of a line are connected to-
gether and to point 6 of its answering-switch
and to one of the contacts, say v, of 1ts line-
annunolator The other contact 1 of-the an-
nunciator is connected to earth. |
The operation of the system is as follows:

A subseriber, wishing a connection, operates.
The operetol observ-

ing the indication, withdraws the line-plug
from ‘its mormal position in its answering-
switch and by so doing disconnects the line
from its ground eonneotlon through the an-
nunemtor and connects the line to the oround
through his telephone and test- battery This

18 done by the opening of contacts 2 and 3 and

55

the closing of contacts 3and 4. At the same
time all the contact-pieces 7 7 of the switches
of the line are’ connected to earth through
the -closing of the contacts 5 and 6. The op-

erator then by conversation finds out what

line is wanted. He then tests theline wanted,

7 aswill hereinafter be described,and if he finds
6o it does not test ‘“‘busy” he places the plug

65

in the switeh of the line tested and moves the

‘angle or bell-crank piece of the answering-
switch to its extreme position in the direction

indicated by the arrow and releases it. When
the operator puts the plug in the switch, the
line is disconnected from its normal ﬂ*round

at the central o

"indicated on the annunciator. _
ciators should preferably-be of high resistance
‘and of such construction as to offer consid-

2 | - 592,376 .

connection through its annunciator and the
two lines are connected together. When the
angle or bell-crank piece 1sin 1ts extreme po-
sition in the direction of the arrow, as indi-
cated, the calling generator

or battery,

70

O'rounded on one side, is connected on 1its

other side to the cir omt of the two lines and

will send a current to both lines which will

ring the bell of the line wanted and will ring

the bell of the calling-subscriber, 1f he has

in the meantime 1eplaoed his telephone on.
its switch. When the knob is released, the
angle or bell-crank piece takes a pomtmn SO
that the circuit of the two lines 158 grounded
fice through the annunomtm
of the calling-subsecriber, zmd any disconnect-
ing-signal sent by either subscriber will be
The annun-

erable retardation to telephone-currents.
When the operator desires to listen to the

‘cirenit of the two lines to determine whether
they are through conversation, he merely re-

places the movable piece of the answering-
switch toits normal position and his telephone
agrounded at one end is connected on its othe1
S1de to their circuit. -

The test system is as follows: When a lme—
annunciator indicates a call or the line is
brought into use either by the withdrawal

of its switch-plug from its normal position or

by the introduction of a plug into one of 1its
switches, the contact-pieces j 7 of the switches
of the line are connected to the ground.
the first case the connection is
closing of the contact-points of the annun-

Hc1ator in the second case by the closing of

the contacts 5 and 6 caused by the withdr a,wal
of the plug, and the third case by the con-
nection established between A and 7 of the

SW1toh used through the medium of the piece

s’ of the plug. . When the line-annunciator
does not indicate a call and the line is not
switehed, the contact-pieces 7 of the line are
open 1o the oround.. The operator ontesting

calling -line on the contact - piece j of the

| sw1teh of the tested line, and thereby through

the answering-switch and the contact made
connects l_us telephone and test- battery
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a line pleoes the tip of the switch- plug of the |
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orounded on the other side to the contact- -

piece j. If, then, the line Is in use and the
piece 71s also oonneeted to the ground, a com-
plete circuit is established and the opela,tm
will hear a sound or click in his telephone.
If the line is not in use or engaged, he will
hear nothing. He will therefore know on
testing whether or not the line is free to be
sxwtohed to. By thissystem of testing a sub-
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seriber’s line is reserved to his own use from .

‘the very moment when he operates his call-

ing generator or battery and the service of

the exchange will be more satisfactory to him
and the operatom This feature of my in-

130

vention is applicable to other systems of op-
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erations and of lines in ways which will now |

be apparent to those skilled in the art.

T'he operations of making aconnection are,
first, to remove the line-plug from its answer-
1ng-switch; second, to test with the same plug
the line wanted; third, to insert the plug in

theswiteh of the line wanted; fourth, to move

the angle or bell-crank piece of the answer-
ing-switeh toits limit of motion, as indicated.

Todisconnecttiwolines, the operator merely
removes the plug from the switch and places
1t 1n its normal position and places the angle
or bell-crank piece in its normal position, as
shown.

Iclaim as my invention and desgire tosecure
by Letters Patent—

1. In a telephone-exchange system, a tele-
phone-line and aswitch-plugconnected to the

line by a flexible emldueting—eord,_ 1n combi-

nation with an operator’s telephone, the line-
annunelator, a compound answering-switch
for the line into which the plug is normally
placed, a contact-point in said switch con-
nected with the line, a second point connected
with the ground through the annunciator, and
a third p0111t eonnee‘red to the ground thmu ch

the telephone, said first and second pomts.

being closed while the plug is in the switch
but _autom&tleally opened on the withdrawal
of the plug, and said first and third mentioned
points being open while the plug is in the
switch but automatically closed on the with-

drawal of the plug, and a commutator-piece
in said switch adapted to be moved by the op-
erator toclose gaid first and second mentioned

points, and open said first and third men-
tioned points, substantially as set forth.
2. In a telephone-exchange system, a tele-

phone-line and aswitch-plug connected to the

line by a flexible conducting-cord, in combi-
nation with an operator’s telephone, a Ccom-
pound answering-switch into which the plug
18 normally placed, a palr of contacts in said

switch closed to each other while the plug is

inthe switeh, but antomatically opened on the
withdrawal of the plug, to one of which the
line is connected and to the other of which
the ground is connected, a pair of contacts
Open while the plug is in the switeh but au-
tomatically closed on the withdrawal of the
plug, to one of which the line is connected
and the other of which is grounded through
the telephone, and a co mmutator- -plece adapt-
ed, when the plug is out of the switch, to be
1110ved by the operator to close said irst pair
and open said second pair of contacts, sub-
stantially as set forth.

s. In a telephone-exchange system, a , tele-
phone line and a letGh—plUfT connected to the
line by a flexible conduecting-cord, in combi-
nation with an operator’s telephone, the line-

annunciator, a compound answering-switch
‘1nto which the plug is normally placed, a pair

of contacts in said switch closed to each other
while the plug is in the switch, but automat-

phr

1

to one of which the line is conneeted and to
‘the other of which the frround is connected,

through the anmmmatm a palr of contacts -

open While the plug is in ‘the switeh but au-
tomatically closed on the withdrawal of the
plug, to one of which the line is connected
and the other of which is grounded through

the telephone, and a commumtor -piece ad‘mpt— |
ed, when the plug is out of the switch, to be
‘moved by the operator to close said first pair

and open said second pair of contacts, sub-
stantially as set forth.

4. In a telephone- exchanwe system, two
lines temporarily connected to*’rether in a cir
cult for conversation, in oombma,tlon with an

operator’s t@lephonej an annunciator and a
calling-generator, each grounded on one side,
a switching device havinw three contacts to
which smd telephone, a,nmmcmtor and gen-
erator are respectively connected on thelr
other side, a connection with the circuit of
sald lines, and a commutator-piece adapted
at the will of the operator to close said con-
nection with either of said contacts, substzm—
tially as set forth. |
5. In a telephone- e*e:chanfre system two

lines normally grounded throuﬂ'h their line-
annunciators, and temporarily disconneeted

from their annunciators and connected to-

gether in a circuit for conversation, in combi-
nation with an operator’s telephone, a switch-
Ing device having two contacts, one of which
1s grounded through the telephone, and the
other of which is grounded through one of
sald line-annunciators, a connection with the
circult of said lines, and a commutator-piece
adapted at the will of the operator to close

sald connection toeither of said contacts, sub-
stantially as set forth. .

6. In a telephone -exchange system, two
lines temporarily connected ton‘ether In a eir-
cuttfor conversation, in combination with an
operator’s telephone, an annunciator and a
calling-generator, each grounded on one side,
a switching device having three contacts to
which ald telephone, annunmator and gen-
erator are respectively connected on thelr

other side, a connection with the cireuit of

sald lines, and a commutator-piece a,da,pted

at the will of the operator to be placed in three -

positions, in the first of which said conneec-
tion is grounded through the telephone, in
the second of which it is grounded through
the annunciator, and in the third of which it
18 grounded through the ﬁ“‘enerator substan-
tlally as set forth.

7. In a telephone-exchange system, a tele-
phone-line and a switeh-plug connected to the
line by a flexible conducting-cord, in ecombi-

nation with a-test-circuit for the line nor-
mally open, a switching device into which the
plug is normally placed, a pair of contacts in
sald switching device, normally open, but
closed on the mthdmwal of the plug, to one
of which the test~wire is connected and to the

ically opened on the withdrawal of the plug, | other of which the groundisconnected, an an-
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mmcla,tor for the line and a palr of contacts

‘in the annunciator, normally open but closed

" while the annuncmtor indicates a call, to one

of which the test-wire is connected, a,nd to

the other of which the ﬂ‘round is connec‘red

~ substantially as set forth.

‘8. In a telephone-exchangs &ystem a tele-

~ phone-line, switches for the line, one on each

10

of several boards, a switch- plun* for the line

connected to the line with a flexible conduec-
tor and adapted to be placed in the switches
of other lines, and a line-annunciator nor-

- mally in the c1reu1t of the line, in combina-

tion with a switeching device for the plug into
which the plug is normally placed, a normally
open test-circuit for the line, a pair of con-

‘tacts in each of said sw1tcnes, normally open

but closed while a switch-plug is inserted into

- the switch, a pair of contacts in said switeh-

20

ing dewce, normally open but closed while
the plug is withdrawn from the device, and a

pair of contactsin said annunciator,normally
open but closed while the anmmclatm indi-

cates a call, one contact of each pair being

connected wﬂah the ground and the other w1th

said normally open test ere, substantially as |
set forth. | -
9. In a telephone- excha.nﬂ'e system, a tele- |

| phone-line, switches for the line, one on each
30 of several boards, a SWItGh plun for the lme

connected to the line by a flexible conductof

and adapted to be placed in the switches of

other lines, and a line-annunciator, normally

in the circuit of theline In eombmation with
a switching device for the plug into which the
plugis normally placed, anormally open test-

circuit for the line, a pair of contactsin each

of said switches, nmmally open but closed

‘while a switch- plu o is inserted into the switch,

a pair of contacts in sald switching dewce,
normally open but closed while the plug is

~withdrawn from the device, a pair of contacts
‘in said annuneciator, no rmally open but closed

while the ann11nelat01 indicates a call, one

contact of each pair being-connected mth the

oground, and the other with said normally

open test- wire, test receiving instruments,

one at each bomd each o*rounded on one side
and connected on the other side to a plug or
device adapted to be brought into connection
with said normally open test -wire, and a bat-

“tery between the ground and each test-plu

substantially as set forth. |
In witness whereof I hereunto subseribe my

‘name this 23d day of June, 1890.

"MILO G. KELLOGG.

Wltnebses
EMIL ABENHEIM
C. STRICH- CHAPELL.
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