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MILO G. KELLOGG, OF CHICAGO, ILLINOIS, ASSIGNOR TO TIE KELLOGG

SWITCHBOARD AND SUPPLY _COMPANY,

OF SAME PLACE.

MULTIPLE SWITCHBOARD.

SPECIFICATION forming part of Letters Patent No. 592,400, dated October 26, 1897.
| AppHcation filed May 18,1891, Berial No.393,271, (No model.) ' |

To all whom Tt may concermn:

Be it known that I, MiLo G. KXELLOGG, of
Chicago, in the (301mty of Cook and Sta,te of
111111018 hmre invented certain newand useful
Impr ovemente in Multiple Switchbodrds for
Telephone Exchanges, of which the following
is a full, clear, concise, and correct. desel1p-
tion, 1efe1 enee being hed to the accompany-
ing dl&W]I]“S for mmg a pmt of this specifi-
ee,tlon

My invention 1e1etes to a telephone-ex-
change system in which the lines are metal-
lic-cireuit lines and in which the necessary
switching between the lines is accomplished
by means of pairs of double or loop plugs
connected together by double ﬂezﬂble con-
ductors.

It consists, first, of a syetem of testing the
lines at any boa,ld to determine whether or
not they are in use; secondly, of an organi-
zation of switches and connections for said
cords by which the movements required of
the operator in making the necessary connec-
tions and dleeonnectmns are few and con-
venient to make, and, thirdly, of an arrange-
ment of annunciator S eud switches of the dlf-
ferent lines by which speeial clearing-out an-
nanciators are not 1eq111red |

Inthe accompanying drawings, illustrating
my invention, qure 1 replesents seetlenel
views of sections of twomultipleswitehboards

and the main- lme central-office connections

and apparatus of the two lines connected to
the two switchboards. Fig. 2 represents a
diagram of an operator’s cord system and ap-
par etue necessary to tllustrate y Iinvention.
Fig. 3 represents an operator’s test system.
I‘w 4 represents a subscriber’s-station appa-
ratus necessary to illustrate my invention.

I place as many switchboards in the cen-
tral office as are found necessary or desirable
in order to pr opelly epelate the exchange.
On eeeh bom d is eeprm -jack switeh for eaeh
line.

Rach switch has a contact-spring whzeh
normally conneets with a contact-point and
is separated from the point while a plug is
inserted into the switeh and has a contact-
piece insulated from the rest, axcept by the
circult eonnections. To the centact-pomt 18
attached an extension piece or connectwu

- along the surface of the switch-hole , DY means
of Wwhich one of the contact-pieces of the loop
test-plug, hereinafter described, forms con-
nection with the contact-point when the plug
is inserted, as hereinafter deseribed. The
insulated conteet__ piece mentioned above is
also placed along the surface of the switch-
hole,and preferably in front of said extension-
piece to the contact-point, and is so placed
that one of the contact-pieces of the loop-
switch plugs,hereinafter described,forms con-
nection with said contact-piece when the plug
is inserted. Said plugs are so constructed
and said contact-pieces and extension-pieces
of the switches are so placed that when the
test-plug is inserted into a switch the con-
tact-piece of the plug does not come into con-
tact with said contact-piece and when a

switch-plug is inserted into a switch the con-

tact-piece of the plug does not come into con-
tact with the extension piece or point of the
switch.

- In Fig. 1, A A’ are sectional views of sec-
tions of the two switchboards shown. ¢ grep-
resent the springs of the different switches; /'
}/, the contact-points of the switches on which
the springs normally rest, and 2 % the exten-
sion-pieces of the points placed along the sur-
face of the holes of the switches in front of
the points. jjaretheinsulated contact-pieces
of the switches also placed along the holes of
their respective switches, and prefembly n
front of the extension-pieces. «bare rubber
strips on which the metal partsof the switches
are mounted and through the fronts of which
are the switeh-holes { [. These holes are rec-
tilinear holes and are adapted to receive the
loop - plugs mentioned above and to cause
them to operate the switches, as described.
W and X are calling-annunciators, one for
each line shown and each with conteet-—pomts

‘and connected into the circuit of its line, as

will hereinafter be described. B’ B’ are test-
batteries, oneforeachline and each connected
into the elremt of the hne as will hereinafter
be described.
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Two metallic-circuit lines are shown in the

drawings, and they are connected to their re-

{ spective boards as follows and as shown: One
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side or branch of the line is connected to the
| contact-piecessy of its switches on the several
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boards.
passes suceessively through the pairs of con-
tacts g h of its switches on the several boards,
passing in each case to the spring first. It
then passes through the test-battery of the
line, and is then connected to the other side

or branch of the line to which the contact-
- pieces ;s are connected. The annunciator of -

the line is placed in the circuit between the

last pair of contact-points before the two
branches are united and the pair of pointsim- |

- mediately preceding the last pair and is lo-

cated at the same board as smd last pau of

' contact-points.
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and B is her calling-generator.
has a lever and three contact-points, on which
| at her board,
One of the contact-points is |

marked m. Thepointadjoining m is marked |

The two branches of the line are normallv ;

on closed circuit at the subseriber’s station.
In the operator’s cord system shown in Fig.

for use with the switches shown in Fig. 1.

the two contact-pieces of the plug.

sulated from '‘the contacs- -pieces of the plug.

The plugs should be inserted into the switches
in ‘such a direction that they form the con-

nections as above described.
The annunciators shown are of a form in

ciator-drop when it falls and indicates a call. .
The connections of the contact-points are as

follows: One contact-point is connected to
the line-circuit on one side of the annunecia-

tor-magnet and the other pointis connected
to the line-c_ireuit on the other side of the-

magnet. When the annunciator indicates a

call, its magnet is therefore shunted by a cir-
cuit of small resistance and is practically cut -

out of the circuit of the line.

Y is the operator’s switch for the pair of |

cords shown. ¢ 1s the operator’s telephone,

- the lever may be alternately placed at the will

of the operator.

n, and the other point (whlch adjoins n) is
marked .

One of the contact-pieces of one plug is con- -

nected toone of the contact-pieces of the other
plag of thepailr bya flexible conductor.
other contact-piece of the plug ID'isconnected
to the lever of the switch by a flexible con-
ductor, and the other contact-piece of the plug
D is connected through a flexible conductor
to one side of the operator’s telephone, toone
side of her calling-generator, and to the cir-
cuit-point p of the switch.

The other side or branch of the line '.

g, the contact-piece .

The switeh

The

The other side of |

m of the switch, and the other side of her gen-
er a,tor i (}onnected to point 7.

0 ¢’ are a pair of contact-points, of which o
is a stationary point and is connected by a
circult-wire to the cord-circuit which connects

the two contact-pieces of the plugs which are
not directly connected to the switch parts,
and o' is a contact-point which is connected

tothelever of theswitch, as shown,; and moves
with the lever. The contact-points o o are

1n contact when the switch-leveris onthe con-

tact-point m and are out of contact when the

leveris moved to the other points of the switch.

The contact o' should be so placed that it
will not make contact with m or n when the

switeh-lever is moved from its normal posi-
| tiomn.

2, D D’ are a pair of loop-switch plugs adapted _,
rT
arethe rubberinsulationsof theplugs. ss'are
The plugs
are constructed and the contact-pieces are ar- .
ranged so that when a plug is inserted into .
a switch the spring 18 pressed away from its ;
contact-point, the contact-piece s forms con- .
-- nectlon with the spring
s’ forms connection with the contact-piece 7 .
- of the switch, and the contact-point 4’ is in- .

Only one pair of switch-plugs, with their
cords and switch, are shown. = Other pairs, as
are found desirable, may be added to the op-
erator’s system in a way which will be appar-
ent to those skilled in the art.. Sheneeds but
one telephone and calling-generator.

Theleverof each operator’sswitchnormally
rests on the contact-point m.

In the operator’s test system shown in Fig.
3, T is the loop test-plug, and ¢’ is the test re-
celving instrument, which may be any suit-

| able instrument, such as will hereinafter be
described.

U 153 the rubber insulation of the
plug, and v @' are its contact-pieces. The
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plug is constructed and the pieces are ar- -

{ ranged so that when the plug is inserted into
very common use, each with two contact-
points which are normally out of contact, but

which are pressed into contact by the annun-

any “switch the spring is pressed away from
its contact-point, the contact-piece v forms

100

connection with the spring ¢, the contact-

piece v' forms connection with the extension-
piece h, and the contact-piece 7 of the switch
18 not in contact with the contact-pieces of
the plug. The plug-should be inserted into
the switchesinsuch a direction that they form
the connection as above described. The two

contact-pieces v v’ of the plug are connected
by a flexible conducting-loop in whlch is the
test recelving instrument. |

Kach opemtor has a cord system 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
that she can connectany plug w1th any SWltCh

Inthesubscriber’s-station apparatus show n
in Fig. 5, 1 1s the telephone—swmch 2 is the
c&lling -generator. 3 is the signal-receiving
bell. 4 is thesubsecriber’s telephone. 51s the
secondary, and 0 is the primary, of the induc-
tion-coil. 7 isthe transmitter. 8isthe trans-
mitter-.battery.
able resistance to operate as hereinafter de-
scribed. These parts may be of usual forms
of apparatus and are connected as shown or
In other ways so as to perform practically
the operations required and the opemtions

‘hereinafter deseribed.

When the subscriber’s telephone is on its

the opera,tor s telephone is connected to point | switch, the signal-receiving bell is in the cir-

0 18 a resistance-coil of suit-
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cuit of the line and the telephone, the sec-
ondary of the induection-coil, and the resist-
ance-coil are shunted by a wire of small re-
sistance, so as to be practically out of the cir-
When the telephone is off the switch,
thetelephone, the secondary of the induction-
coll, and the resistance-coil are in the circuit
and the signal-bell is practically out of the
clreuit. The resistance of the telephone and
secondary of the induection-coil combined ag-
oregate in well-constructed apparatus about
four hundred ohms and the resistance of the
signal-bell amounts to about one hundred
The resistance sw1tched into ihe cir-
cuilt when the telephone is off its switeh for
use 18 therefore much greater than is the re-
sistance in the cireuit when the telephone
18 in its normal position on the switch. I
utilize this difference in resistance in the op-
eration of the testsystem, as will hereinafter

appear. If the difference in the resistance
when the telephone is off its switch for use

and when it is in its normal position on the

switch 1s not sufficient to secure an easy ad-

justmentof the test apparatus to the circuits,

such additional resistance as is required may !

be placed in the resistance-coil 9. Whether
this artificial resistance is used and its
amount, if used,will depend on the apparatus
and cireuits to which the system may be ap-
plied.

The test receiving instruments and test-
batteries should be so constructed and ad-
justed to each other and the circuits that the

instrument will sound or respond whenit and

the battery are looped into the closed cirenit
of any single line and the subscriber’s tele-
phone 1s not off its switech for use and the re-
sistance of 1ts circuit 1s therefore compara-
tively low, but will not respond if the circuit
15 open at any point or if the subscriber’s
telephone is off its switch and the additional
resistance at the subscriber’s station is in-
cluded 1n the circuit or the line is switched
with another line and thereby has its test-
cir¢ult open, as will hereinafter be indicated.
This adjustment can be regulated as required
by the addition of artificial resistance in the
circuits. The adjustment istherefore a mar-
ginal adjustment by which the test receiving
instrument sounds when placed in closed cir-
cuit with the test-battery and the normal cir-
cuit of the line with its comparatively small

resistance, but does not sound when the re-

sistance 18 considerably increased, although
current is still passing through the instru-
ment. ‘1'his construction aud marginal ad-
justment depends on the fact that an electro-

magnet may be readily made so as to operate

when a battery and a certain resistance are

in circeuit with it and not to operate when the

resistance 1s considerably larger. 'This oper-
ation can be obtained in different ways, de-
pendent on the style of the electromagnet,
the number of convolutions of its coil, the

anllf

t eireult for conversation.

retractilespring. These parts should besuch

that the electromagnet will be actuated when

the test system 1s looped into the simple cir-
cuit of any line of the exchange, but will not
be actuated when the additional resistance is
introduced. 'T'he resistance of the coilsmay
be such as is necessary or desirable in order
to obtain such an adjustment of the parts of
the exchange system.

The oper ELtI()Il of the switch system is as fol-
lows: When an operator receives a call on
the annunciator of a line, she places the plug
D of a pair of her plugs in the switch of the
line. By so doing she opens the closed cir-
cult of the line and loops her telephone into
the circuit. The closed circuit of the line is
opened at the pair of contacts g A of the
switch. The two cords of the plug are con-
nected to the two branches of the line by the
connection of the two contact-pieces of the

plug with the two contact-pieces g and 7 of

the switch, and the two cords are bridged or
connected by the contacts o o' of the cord-
switch. When the operator finds out by
conversation what line is wanted, she tests
the line wanted, as will be hereinafter de-
scribed, and if she finds it is not busy she

places the plug D’ of the pair in the switch

of the line, opening the closed circuit of the
line and connecting its two branches to the
cord-circuits of the plug. She then moves
the lever of the cord-switech so that it rests
on the point n. DByso doing the bridge con-
nection between the cords at o o' is removed
and a signal-current from the operator’s gen-
erator goes to the metallic circuit.. Shethen
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moves the lever of the switech so that it rests

on p and the lines are connected in metallic
YW hen the operator
receives the clearing-out signal, she will re-
move the plugs from the switches and move
the lever of the cord-switeh so that it rests

on the point m, when they are ready to be

used for another connection.
“I'he operation of the test system is as fol-
lows: When an operator desiresto test a line,

she places her test-plug into the switch of the.

line, and by so doing disconnects the points
g and A of the switeh and connects them with
the contact-pieces of the plug. If, then, the

| line 18 not switched at any bomd and the
| subscriber’s telephone is on its switch, the

test receilving instrument will sound 01 Ie-
spond, bemuse i1t 18 1n closed circuit of com-

paratively small resistance in which is in-

cluded a test-battery, thus indicating that the
line 18 free to be switched to. If, however

105
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the subscriber has taken his telephone {from

the switch for use, the instrument will not
sound, as the additional resistance in the cir-
cult will prevent it from doingso. If, again,
the line is switched at some board and the
test is made in the ecut-off portion of the line—
that 1s, that portion which i1s between the
switch used for switehing and the last switeh

size of the battery, and the adjustment of the | from the subsecriber’ ssmtlon-—-—the instrument
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open atthe pair of ccntect-pcmts of the switch |
used for switching.

tery being cut off from the circuit in which
the test receiving instrument is included.
When a test cf a line is made and the test

receiving instrument sounds, the operator
knows that neither the line is switched for

use nor the subscriber’s teiephone is switched
for use, and -when the instrument does not

sound she knows that either the subscriber’s |

telephone 1s switched for use or the line is

- switched for use and she will not connect the

line with any other line.

By this system a subscriber’s line is re-
served to himself from the time he takes his |

telephone from its eW1tch or the line IS
switched for use. |

When a call is received on a line and it is
answered and the line is connected with an-
other line whose calling-annunciator is lo-

cated on another board, the annunciator of |
the line in which the call originated is in

their circuit and theannunciator of the other
line is not included in the circuit. When
the two lines have their annunciators at the
same board, the operator will leave one of the

drops down. ;and itsmagnetis thereby shunted
from the c1rcu1t and the magnet of the other

line isin the cireuit of the two lines connected
together.

the board where the connection is made
and a clearing-out signal will be received on
1t and attended to by the operator, and the

other annunciator 1s either out of the circuit

or shunted so as to be practically out of it.

- This system therefore provides a clearing-out
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annunciator in the circuit of any two 11nee-

connected together without requiring a Spe-
cial clearin e'-cnt annnncletm for each pair of
cords. |

When two lines are connected together for

conversation and the annunciator of one of
the lines 1s in circuit with them for clearing-

out purposes, as pointed out, the combined

~cirenit is one of metallic ccntmmty through-

out unobstructed by condenser or other ferrne

of break, whether either subscriber’s tele-
phone is on 1its switch or not, so that any |
clearing-out currentsent by either subscriber

has a free unobstructed and unbroken cir-
cuit to operate the annunciator in and cause

‘the clearing-out signal to be operated.

In mnlhple—smtchbca,rd systems an oper-

ator to whom certain lines are assigned to.
- answer frequently receives several calls at
practically the same moment, and it may re- |

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

- In either of the cases one of the
annunciators is in the circuit of the lines at |

In gystems .
in which the test depends only on the line |

tor may in the meantime test the line, and,

finding it to test ‘‘free,” may switeh it with
If, again, the IIne 1s switched at any board

w1th another line and the test is made in |
some switch between the one used for switch- |
ing and the subscriber’s station, the instru- |
ment will not sound on acconnt of the bat- |

another line and cause annoyance and con-
fusion to the subscriber, This cannot occur
in this system of testing, because as soon as
the subscriber takes his telephone from its
switch the line will test ‘“ busy” whether or not
1t is switched at the central office. Again, in
systems of testing which depend only on the
subscriber’s telephone being on or off its
switch confusion frequently arises from the

75

fact that a subsecriber places his telephone on

- 1ts switch when he is through conversation

without sending in a clearing-out signal, and
his line tests ‘‘free” and is ‘‘connected to”
when it is already switched with another line:

Lines in this condition are technically called

‘“tied up.” This, again, cannot oceur in this
system, because the 11ne will test ¢ busy” un-
til 1t is disconnected at the cenfral office
whether or not the subscriber’s telephone is
onitsswitch. Thesystem therefore combines

the advantages and obviates the disadvan-

tages of the two general systems of testing

0 uthned above.

I claim as my 1nvent1on——

1. Inatelephone-exchange system, multlple
switchboards metallic-circuit lines, switches
for said lines one switch for each line on each

board, one side or branch of each line passing

successively through pairs of contacts of the

- line-switches on the several boards and from

the last contact-point through a test-battery

8o
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to contact-pieces, one for each switeh of the

line, and 1o the other side or branch of the
line, in combination with pairs of double or

~loop-switceh plugs at each board, the two con-
tact-pieces of one plug being connected by

flexible conductors to the two contact-pieces
of its mate, adapied to be inserted into the

105

switches and when a plug is inserted into a

switceh to diseonnect the pair of contact-points
and connect one of the contact-pieces of the
switeh-plug with that contact-point whieh is
connected with said first-mentioned side or

{ branch of the line, while the other contact-

piece of the plug forms connection with said
contact-piece of the switch, test receiving in-
struments, one at each board, each connected
on its two sudes to the two contact- -pieces of
aloop test-plug adapted to beinserted into any
switch at its board and when inserted to dis-
connect the pair of contact - points of the
switch and form connection between them
and 1ts two eontact-pieces, resistances at each
subscriber’s station and switeches with con-
tact-points to switch a greater resistance into
the circuit of aline when its subseriber’s tele-

| phone is switched for use than when it is not

thusswitched, said instruments and batteries
being so adjusted to each other and the lines
that an instrument sounds when included in
the normal closed circuit of a line but does

not sound when on open circuit with the bat-

tery or on closed circuilt with the line and its

110 .
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battery with the additional resistance in the
line on the telephone being switched for use,
substantially as set forth.

2. In a telephone-exchange system, a pair
of loop-switeh plugs, in combination with a

-switeh forsaid pair of plugsand an operator’s

telephone, said switeh having a lever, two
contact-bolts with which said lever connects
in one of its positions and another contact-
bolt with which the lever connects in another
of its positions,two contact-pieces of the plugs,
one of each plug, being connected together by
a flexible cord conductor and said conductor
being connected to one of said two contact-
bolts, the other of said two bolts being con-
nected through the telephone and the last-
mentioned bolt being connected but not

- through the telephone, by a flexible conduc-

20

30
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tor, with one of the other contact-pieces of
the plugs, while the remaining contact-piece
of the plugs is connected by a flexible con-
ductor with the switch-lever, substantially as
set forth.

3. In a telephone-exchange system, a pair
of loop-switch plugs, in combination with a
switch for said pair of plugs, a calling-gener-
ator and an operator’s telephone, said switch

‘having a lever, two contact-bolts with which

sald lever conneets in one of 1ts positions, an-
other contact-bolt with which the lever con-
nects 1n another of its positions and another
contact-bolt with which the lever connects in
another of 1ts positions, two contact-pieces of
the plugs, one of each plug, being connected
together by a flexible cord conductor and said
conductor being connected to one of said two
contact-bolts, the other of said twoboltsbeing
connected through the telephone, the second-

mentioned bolt being connected through the |

oenerator and the last-mentioned bolt being
connected but not through the telephone or
generator by a flexible conduetor with one of

the other contact-pieces of the plugs while the

remalining contact-piece of the plugs is con-
nected by a flexible conductor with the switch-
lever, substantially as set forth.

1. In a telephone-exchange system, a pair
of loop-switch plugs, in combmatwn with a

. switeh for said pair of plugs, a calling-genera-

50
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tor, and an operator’s telephone said switch
hm?”lnn a lever, two contact-bolts with which

sald level connects in one of its positions, an-
other contact-bolt with which the lever con-
nects in its next position and another contact-
bolt with which the lever connects in its next

- position, two contact-pieces of the plugs one

Go

of each plug, being connected together by a

fexible cor (‘1 (3011duc,t01 and sald conductor
being connected to one of said two contact-
bolts} the other of said two bolts being con-
nected through the telephone, the second-
mentioned bolt being connected through the
generator and the Ia,st mentioned bolt belnﬂ*
connected but not through the telephone or

o

cenerator by a flexible conductor with one of
the other contact-pieces of the plugs, while
the remaining contact-piece of the plugs is
connected by a flexible conductor with the
switeh-lever, substantially as set forth.

5. In a telephone—exchange system, a pailr
of loop-switch plugs, in combination with a

65 |
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switch for said pair of plugs and an opera-

tor’s telephone, said switch having a lever

and two contact-bolts on which said lever may

alternately be placed, two contact-pieces of

the plugs, one of each plug, being connected

together by a flexible cord eﬂnductm the
other contact-piece of one of the plugs bemn*
connected by a flexible conductor to the IGVGI

of the switch, and the other contact-piece of
the other plug being connected through the

telephone to one of said contact-bolts of the
switch and also connected, but not through
the telephone, with the other contact-bolt of
the switch, substantially as set forth.

6. In a telephone-exchange system, a pair
of loop-switch plugs, in combination with a
switch for said pair of plugs and an opera-
tor’s ealling-generator, said switeh having a
lever and two contact-bolts on which said le-
ver may alternately be placed, two contact-
pleces of the plugs, one of each plug,
connected together by a flexible cord condue-
tor, the othel contact-piece of one of the plugs
"”)emn* connected by a flexible conductor to
the levet of the switch, and the other contact-
piece of the other plufr ‘being connected
through the calling-generator to one of said
contact-bolts of theswitehand alsoconnected,
but not through the calling-generator, with
the other contact-bolt of the switch, substan-

tially as set forth.

7. In a telephone-exchange S} stem, a pailr
of loop-switch plugs, and a calhng—genel ator,
in combination with a switch for said pair'of
plugs and an operator’stelephone, said switch
having a lever and three contact-bolts on

which sald lever may alternately be placed,

two contact-pieces of the plugs, one of each
plug, being connected together by a flexible
cord conductor, the other contact-piece of
one of the plugs being connected by a flexible

conductor to the lever of the switch, and the

other contact-piece of the other plug being
connected through the telephone to one of

- said contact-bolts of the switech, through the

generator with another contact-bolt of the
switch, and also connected, but not through
the telephone or generator W1th the other con-

tact-bolt of the SWltch substantmlly as set

forth.

In testimony whel eof I have heleunto s*ubw-
scribed my name.

MILO G. KELLOGG.

Withesses:
B. WASHINGTON MILLER,
C. M. BROOKE.
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