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- MILO G. KELLOGG, OF CHICAGO, ILLINOIS,
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SPECIFICATION forming part of Letters Patent No. 592,397, dated October 26, 1897.

Application filed May 16,1891, Serial No. 392,966,

(No model.)

To all whom it may concern:

Be it known that I, MirLo G. KELLOGG, of
Chicago, in the county of Cook and State of
Illinois, have invented certain new and useful
Impr ovements in I Multiple Switechboards for
Telephone-Exchanges, of which the following
is a full, clear, concise, "and exact deser 1pt1on
mfelence bemﬂ' had to the accompanying
arawings, forming a part of this specification.

My invention 1e]ates especially to a tele-

phone-exchange system in which thelines are

metallie-cireuit lines and in which the neces-
sary switching between the lines is accom-
plished by means of pairs of double or loop

15 plugs connected together by double flexible

cord conductors.

It consists, first, of a system of testing the

lines at any board to determine Whether or
not they are in use; secondly, of an organi-
zation of 10'0p-switches and connections for
sald cords by which the movements required
of the operator in making the necessary con-
nections and disconnections are few and con-
venient to make, and, thirdly, of an arrange-
ment of the annunciatorsand switches of the
different lines by which the clearing-out an-
nunciators are included in a bridge-circuit
with their respective pairs of cords,

In the accompanying drawings, illustr atlnﬂ'
my 1nvention, Figure 1 1epresents sectmnal
views of sections of two multiple switch-
boards and the main-line central-office con-

-nections and apparatus of the two lines con-

nected to the two switchboards. Flg 2 rep-
resents a diagram of an operator’s cord sys-
tem and appmatus necessary to illustrate my
invention. Kig. 3 represents an operator’s
test systemn. | |

1 place as many switchboards in the central
office as are found necessary or desirable in
order to properly operate the exchange.
each board is a spring-jack switch tm each
line. Hach switch has a contact-spring which

normally connects with a contact-point and

1s separated from the point while a plug is in-
serted into the switch and has a contact-piece
insulated from the rest, except by the cireuit
connections. Tothecontact-pointis attached
an extension piece or connection along the
surface of the switch-hole, by means of which
one of the contact-pieces of the loop test-plug,

In |

the contact-point When the plug is inserted,
as hereinafter described. The insulated con-
tact- piece mentioned above is also placed
along the surface of the switch-hole and pref-
embly in front of said extension-piece to the

contact-point, and is so placed that one of the

| hereinafter desmibed forms connection with

55

contact-pieces of the loop-switch plugs, here-

inafter described, forms connection with said
contact - piece when the plug is 1inserted.

Said plugs are constructed and said contact-
pieces and extension-pieces of the switches

are so placed that when the test-plug is in-
serted into a switeh the contact-piece of the
plug does not come into contact with said
contact-piece and when a switeh-plug is in-
serted into a switch the contact-piece of the
plug does not come into contact with the ex-
tension piece or point of the switeh.

In Fig. 1, A A’ are sectional views of sec-
tions of the two switehboards shown. ¢ g rep-
resent the springs of the different switches,
' h' the contact-points of the switches on
which the springs normally rest, and % h the
extension-pieces of the points plﬂced along
the surface of the holes of the switches in
front of the points. 5 garetheinsulated con-

tact-pieces of the switches, also placed along

the holes of their respectlve switches and
preferably in front of the extension-pieces.

a b are the rubber strips on which the metal

parts of the switches are mounted and
through the fronts of which are the switch-
holes [ [.- These holes are rectilinear holes
and are adapted fo receive the loop-plusg
mentioned above and to cause them to operate
the switches, as described. W and X are call-
ing -annunciators, one for each line shown
and each connected into the circuit of its
line, as will hereinafter be described.

Kach annunciator has a pair of contact-

points normally (or when the annunciator

does not indicate a call) in contact with each
other, but which are separated by the annun-
ciator while it indicates a call. The two con-
tact-points of a pair are marked p and q, re-
spectively. One of them, ¢, is a spring-con-
tact which is pressed by the annunciator dl op,
when the drop falls, away from its corr espond-
ing contact-point p. The contact-point p is

[ l'epresented as an angle-piece which passes
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over the spring ¢ and is in contact with the |

spring when the spring is not actuated by the

annunem,tor-drop

Two metallic-circuit lines are shown in Lhe f

drawing, and they are connected to their re-
spective boards as follows and as shown:

to the contact-pieces j 7 of its switches on the
several boards. The other side or branch of

the line passes successively throu crh the pairs ¢

of contacts g h of its switches on “the several

One side or branch of the line is connected .

boards, passing in each case to the spring

first.

It then passes through its line-annun-

ciator and the pair of contact-pomts p q of .

the contact-pieces 7 j are connected.

the annunciator, and is thence connected to
the other side or branch of the line to whmh

The two branches of the line are norma,lly *

on closed circuit at the subsecriber’s station

and may be provided with any usual and ap-
propr iate subscriber’s-station apparatus.
The subscriber’s calling and clearing-out

generator is, of course, in the metallic (311‘011113

_25

of the line when oper ated to send either call-'

ing or clearing-out signals.
In the operator S cord system shown in Fig.

2, D D are a pair of loop-switch plugs a,da,pted

for.use with the switehes shown in FKig. 1.

30
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rrare the rubber insulations of the plucrs

S 8’ are the two contact-pieces of the plug.
The plugs are constructed and the contact-
pieces are arranged so that when a plug is
inserted into a switch the spring is pressed
d'Wa}T from its contact-point.
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"The contact-

piece S forms connection with the spring ¢, |
~ the contact-piece S’ forms connection with
the contact-piece ;7 of the switch, and the

contact-point ' is insulated from the con-

tact-pieces of the plug. The plugs should be :
inserted into the switches in such a direction

that they form the connectmns as above de-

 seribed. _
Y is the operatm s switch for the pa1r of |
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5 is her calling-generator.
“annunciator, and R is a resistance-coil. -

cordsshown. tisthe operator’s telephone.

The
switch has a lever and three contact-points,

By =

B
o is a clearing-out :

Bt g~ ® "

on which the lever may be alterna,tely plaeed 1

“at the will of the operator. .
One contact-piece of one plug of the pair of :

plugs is connected by a flexible conductor to ;
The |

one contact-piece of the other plug.
two other contact—pleces Of the plugs are also
connected together by a flexible conduector.

One of said ﬂe‘mble_ conducting-circuits, which
connects two of the contact-pieces of the pair

of plugs, is connected to the lever of the |

switeh. The other flexible conducting-cir- :

cuit described above is connected to one side

of the resistance-ceil.

The other side of the |
_res1stm1ce coil is.connected to one side of the :

operator’s telephone and also to one side of

the clearing-out annunciator.

- The three contact-points of the'smtch are :

marked m, n, and p, respectively. They are

plaeed ad,]mmnﬂ' each other in the order in
which they are mentloned above and so that !

—- - cEEAL - g
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the lever alternatelyrests on each point asit
is moved by the operator. "The other side of
the operator’s telephone is connected to the
contact-point m and the other side of the
clearing-out annunciator is connected to the

i contact-point p. One side of the operator’s
calling-generator 18 connected to the last-
75

mentioned flexible conducting-cireunit “(that
to which the resistance-coil is connected) and

the other side is connected to the contaet— N

point 7 of the switech.

The lever of the switch Y normall y rests on
the contact-point m.

Only one pair of smtch-plu s, with theilr
cords, clearing-out annunciator, and switch,
1S ShOWIl_.‘ Other" pairs, as are found desirable,'

{ may be added to the operator’s system in a

way which will be apparent to those skilled
in the art. She needs but one telephone,
calling-generator, and resistance-coil.

In the operator 8 test system shown in Flo
3, T is the loop test-plug, ¢’ is the test receiv-
1110‘ instrument, and B’ is a test-battery. wu
is the rubber insulation of the plug, and v v v’
areits contact-pieces. The plugisconstructed

and the pieces are arranged so that when the

plug 1s inserted into any SWlteh the spring is
pressed away from ifs contact-point, the con-
tact-piece v forms connection with thespring
g, the contact-piece v’ formms connection Wlﬂl
the extension-piece £, and the contact-piece
7 of the switch is not in contact with the con-

tact-pieces of the plug.
inserted into the switches in such a direction
that they form the eonnectlons as above de-
scribed.

The plugs should be

80
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The two contact- -pieces v v' of the plu*n* are

connected by a flexible conducting-loop in
which 18 the test 1ece1vmrr instrument and
battery.

Each operator has a cord sybtem and a test

| system, and they are conveniently mounted

‘at her board for her work. The conducting-

cords of the plugs should be long enough SO

105
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that shecan connect any plug with any swmch_ :

at her board.
The operation of the switch system is as
follows: When an operator receives a callon

| the annunciator of a line, she places one of

the plugs D of a pair of her plugs 1n the
switech of the line. By so doing she opens

the closed circuit of the line 'a,.n--d loops her

telephone into the circuit. The closed cir-

| cuit of the line is opened at the pair of con-

‘tacts g hoof the switch. The two cords of the
plug are connected to the two branches of the
'line by the connection of the two contact-
pieces of the plug with the two contact-pieces

15

120

125

g -and 7 of the switch, and the two.cords are ’

bridged or connected by a bridge-circuit
which contains the operator’s telephone and

the resistance-coil. When the operator finds
out byconversation what line 1s wanted, she
‘tests the line wanted, as will be heremafter
| described, and if she ﬁnds it is not busy she

| places the other plug of the pair in the switch
| of the line, opening the closed circuit of the

130
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line and connecting its two branches to the

cord-circuits of theplug. She then moves the !

lever of the switch so that it rests on the
point n. When the lever is in this position,
the circuit is bridged by the operator’s gen-
erator and a signal-current from the gener-
ator goes in split current to the two lines.
She then moves the lever of the switch so
that it rests on p and the lines are connected
In metallic circuit for conversation with the
clearing-out annunciator and resistance-coil
in a circuit which bridges the metallic eir-
cult. When the operator receives the clear-
ing-out signal, she will remove the plugs
from the switches and move the lever of the
switch so that it rests on the point m when
they are ready to be used for another con-

‘The test receiving instrument and battery
should be so constructed and adjusted to each
other and’ the circuits of the exchange that
the instrument will sound or respond when it
and the battery are looped into the normal
closed circuitof anyline of the exchange, but
will not respond when they are in open cireunit
or the line in which the test is made is looped
into circuit with any other line, and has,
therefore, the resistance of both lines in its
circuit. This construction and adjustment
can be readily accomplished and may be
facilitated, if desired, by the addition of arti-
ficial resistances, so as to equalize the resist-
ance of the various lines of the exchange.
This construction and adjustment depends
on the fact that an electromagnet may be

‘readily made so as to operate when a battery

and a certain resistance are in circuit with it

‘and not to operate when the resistance is con-

siderably larger. This operation can be ob-
tained in different ways, dependent on the
style of the electromagnet, the number of
convolutions of ifs coil, the size of the battery,
and the adjustment of the retractile spring.
These parts should be such that the electro-
magnet will be actuated when the test system
1s looped into the normal circuit of any line

of the exchange, but will not be actuated

when the circuit is open or the additional re-

sistance of another line is introduced.

The test system is as follows: When an op-
erator at any board tests any line, she places
her test-plugin the switch of the line, and by

- 80 doing connects the two contact-pieces of
~ the plug with the two contact-points ¢ h of

55
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the switch, If the line is not switched and
its annuneciator does not indicate a call, the
test receiving instrument and battery will be

included in the closed metallic circuit of the
line and the instrument will sound, indicat- |

ing that the line is free to be connected to.
If, however, when the test is made the line is
switched at some board and the plug is in-
serted in the cut-off portion of the line, the
circuit of the test receiving instrument is

open at the contact-points ¢ i of the switch

used in switching and the instrument will not

sound. If, again, when the line is switched |

the test-plug is inserted in the portion of the

circuit which is included with the other line,
the instrument will not sound, because the

resistance is that of two lines combined. If,

again, when the test is made the line is not
switched at any board, but its annunciator
indicates a call, the circuit is open at the
pair of contact-points of the annuneciator and
theinstrument willnotsound. When, there-
fore, the test is made and the instrument
does mnot sound, the operator knows that
either the line is switched at some board or
1ts annunciator indicates a call and she will

. not connect to the line. - o
In this system when two subscribers are

connected together in metallic circuit for
conversation and either the operator’s tele-
phone or the clearing-out annuneciator is con-
nected to the cireuit, it is through a cireuit
which bridges the metallic circuit and which
contains the resistance-coil. The resistance
of this bridge-circuit may, by means of the
resistance-coil, be made such as not to very
materially affect the talking-circuit of the
two lines. | - o

Of course instead of the resistance of such
a character as not to materially affect the
talking-circuit of the two lines the telephone
and the annunciator themselves may each

75
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readily be made of such character as to offer

therequired resistance to telephone-currents.
In multiple-switchboard systems an opera-
tor to whom certain lines are assigned to

answer frequently receives several calls at
practically the same moment, and it may re-

quire some time before she can switch to a
certain line and answer its call.

line has been switched at some board another
operator may test the line before there has
been time to answer the call and may switch

the line with another line, to the annoyance

and confusion of both subscriber and opera-
tor who receives the call.

ceived the call, she will considerthat the line
18 free and will connect her telephone to it

without making a test, and will then find it

In systems
In which the test depends only on whether the

100

IC5

1.15

impossible to carry on conversation with the

calling subscriber, or will intercept the con-

versation going on between the two lines.

In my system the line tests busy as soon as
the call is indicated and any operator who
tests the line before its call is answered will

become aware of the fact that it is engaged

and will not connect to the line and thereby
disturb the satisfactory operation of the ex-
change. | |

I claim as my invention— |

120 ..

1. Inatelephone-exchangesystem, a metal-

lic-circuit line normally on closed circuit and
with an annunciator normally in its circuit
with contact-points by which the circuit is

{ open while the annunciator indicates a call,
in combination with a test receiving instru-
' ment and battery and switch apparatus by

130 |

which the instrument and battery may be '

110
The latter will be
especially disturbed, because, having re-

.125 T
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_100pe(1 mto the nor mal circuit of the line, the |

instrument being so constructed and adjus sted

~thatit will sound or respond when thus looped
and the circuit in which it is inecluded is
‘neither open nor contains the resistance of
two telephoné-lines, but not otherwise, stib- |

sta,ntlally as set forth.

IO

ple switechboards and a metelhe circuitl line

connected toeach ot the boards and normally

on closed circuit with an annunciator in the

- cireuit having contact-points by which the

circuit is open while the annunciator indi-

cates a call, in combination with test receiv-.

ing mstruments one at each board and con-

| nected in a 1eop with a test-battery, and
- switehing apparatus by which each instru-

.20

" thatit willsound or respond when thus looped

“ment with its battery may at its board be
| 100ped intothe normal eircuit of the line, the

instrument being so constructed and ad; usted

~and the cirecuit in which it is included is

 neitheropen nor contains the resistance of two |

30

telephone-lines, substantially as set forth.

3. In a telephone-exchange system, multi--|
ple switchboards, metallic- c1remt lines, each |

~ line connected to each board and nmmally - ble cord eonduetms in combination with an

on. elosed circuit with an annunciator in its

el,reult with contact-points by which the cir-.
cuit is open while the annunciator indicates
- a call, and switch apparatusby which any two |

- of the lines may be connected together in me-

" 35

40
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tallic circuit, in combination Wlt]l test receiv-
ing 1nstruments and batteries, one of each at
each board, and switch appa,mtus by which |
each mstrument with its battery may be
looped into the normal circuit of any line,the:
instrument being so constructed and adj usted_' 3

thatit will sounrl or responid when thuslooped

substantially as set forth

ple switchboards and a metellle cireuit line

normally on closed circuit and passing sue-
~cessively through pairs of switech contact-
points; one pair on each board, and having
normally in its eircuit an annunemtor with a.
~ pairof contaet-points by which the circuit is.

open when the annunciator indicates a call,

board by which the two sides or branches of

they are thus connected at a board, said pair
of switch contact-points at the boerd 1S open,

and loop test-plugs, one at each board, the |
two contact-pieces of which are conneeted to

- the two sides, respectively, of a loop which

- 60

- tery, each plug being a,da,pted to be inserted |
 into the line-switch at its board and when in-.
- serted todisconnect the pair of contact-points |
- of the switch and connect them with the two !
s contact-pieces of the plug,

contains a test receiving instrument and bat- |

respectively, the |

that it will sound or 1espend when ‘thus |
,,-.swnehed into circuit-and the cireuit in which

it is included is neither open nor contains the

resistance of two telephone-lines, but not

otherwise, substantially as set forth.

5. In a telephone-exchange system, a pair

1 of loop-switch plugs the two centaet -pleces of
2. In a telephone- exchanwe system multi--

one of which are connected to the two contact-
pieces of the other, respectively, by two flexi-

ble cord conduetors in combination with an
operator’s telephone,

and ‘three contacts connected respectively

/0

75

a clearing-out annun-
ciator, a calling-generator, end a switeh hav-
ing a 1_eve1 connected to one of the conductors

30

through the telephone, the generator and an- -

nunciator with the otherconductor, said lever

- being adapted to be brought at will in con-

nection with either contact, wheréby the op-

erator may at will bridge or cross-connect the

cord-circuits through e1ther the telephone, or
the generator or: the ennunmater substan-

"tmlly as set forth.
6. In a telephone- exchange system, a pair
- of loop-switch plugs the two conteet—pwees of
one of which are connected to the two contact-

pieces of the other, respectively, by two flexi-

- operator’s telephone, a clearing-out annun-

ciator, a resistance- 0011 and a swfceh having
- a lever conneeted to one of the conductors and -

two contacts connected respectively through

the telephone annunciator to the resmtenee-

pieces of the other, respectively, by two flexi-
- ble-cord circuits, in combination with aswitch
| having a movable lever and three contact-
“bolts on which the lever may alternately be
. placed, an operator’s telephone, a calling-gen-
. erator and a clearing-out annunciator said le-

| ver belng eonneeted_ to one of said cord-¢ir-
in combination with switch apparatus at eech- -

}

J

I

coil and through it with the other conductor,
said lever belnﬂ‘ adapted to be brought at Wlll

in connection with either contact, whereby
the operator may at will bridge or cross-con-
- nect the two cord-circuits through either the

telephone and resistance-coil or the annun-
ciator and resistance-coil, subetentlally as set

and the circuit is neither open nor contains | forth.

~ theresistance of two lines, but not otherwise, |

7. In a telephone-exchange system, a pair

| of loop-switch plugs the two contaet-pleees of
4. In a telephone-exchange system, multi- |

95
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one of which are connected to the two contact-

cuits, one of said bolts being connected to the

- other cord-circuit through the telephone, an-
 the line may be connected with the two sides |
‘or-branches of any of the otherlines and when |

other of said bolts being connected to said
other cord-circuit throuﬂ'h the generator and

8. In a telephene exehange system, a peu
of 100p-SW1teh plugs the two contact-pieces of
one of which are connected to the two contact-
pieces of the other,respectively, by two flexi-
ble-cord cirenits, in combination with a switeh
having a movable lever and three contact-
bolts on which the lever may be alternately
placed, an operator’s telephone, a calling-gen-

ms‘f.rumentbemﬂ'se eonstmeted and a,d;meted i eleter and a elemmmout anmmelatm smd-

110

115§

120 -

the third bolt being eonneeted to said other
. cord- elremt throurrh the annuneleter eub-

125
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lever being connected to one of said cord-cir- |

cuits, the bolt on which the lever normally
rests being connected to the other cord-circuit
through the telephone, the next adjoining bolt
being connected to said other cord-circuit
through the generator and the last bolt being
connected to said other cord-circuit through
the annunciator, substantially as set forth.
9. Inatelephone-exchange system, twome-
tallic-circuit lines temporarily connected to-
gether into a metallie circuit for conversation,

- in combination with an operator’s telephone,

a calling-generator, a clearing-out annuncia-
tor and a switeh having a lever and three con-
tact-bolts on which the lever mayalternately
be placed, one side of said metallic circuit be-
ing connected to thelever, the other side being
connected through the telephone to one of said

~ bolts, through the generator to another of said

20

bolts and the annunciator to the third of said
bolts, substantially as set forth.

- 10. In a telephone-exchange system, two-

metallic-cireuit lines temporarily connected
togetherintometallic circuit for conversation,
in.combination with an operator’s telephone,

tor and a switch having a lever, a contact-bolt
on which the lever normally rests and two
other contact-bolts on which the lever may be

alternately placed, one side of said metallic

circult being connected to the lever, the other
side being connected through the telephone to
the first-mentioned bolt, through the genera-
tor to the next adjoining bolt and through the
annunciator to the remaining bolt, substan-
tially as set forth. |

In testimony whereof I have hereunto sub-

scribed my name. - |
| | MILO G. KELLOGG.
Witnesses:
| FrRANK S. OBER,
EDWARD C. DAVIDSON.

25
a calling-generator, a clearing-out annuncia- =~
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