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UNITED STATES PATENT

OFFICE.

MILO G. KELLOGG, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE KELLOGG
SWITCHBOARD AND SUPPLY COMPANY, OF SAME PLACE.

MU LTIPLE SWITCH BOARD.

SPEGIFIG&TloN formmg part of Letters Patent No, 592,392, dated October 26 189'?
Anphca‘omn filed May 14, 1891, Serial No, 392 718, (No model.)

1o all whom it may concern: *
Be it known that I, MiLo G. KELLOGG, of

Chicago, in the eounby of Cook and btate of
Illmm,s lmve invented certain new and useful

Impr ovements in Multiple Switchboards for
Te]ephoneuE‘iehann es, of which the following
is a full, clear, concise, and exact descuptlon
1efelence beuw had to the accompanying
drawings, forming a part of this specification.

My 111?’6111210111 1eh,tes to a telephone-ex-

change system in which the lihes and the
1111:111311)1@ switchboards of the exchange are

divided into several (two or more) classes

and each line of one class has a switeh on
cach board of its class and on a board of
each of the other classes, which system is

fr equeaﬂy designated as "the “divided ex-

change” system

The f
was that of my Patent No 424,510, dated
March 25, 1890,

My invention also relates to a telephone-,_
exchange system In which the lines are di-
vided 111130 pairs, each pair of lines having a

switeh on-each board to which it should be
conmeeted, and each switeh having two con-
tact-pieces suitably placed and msulfmted
one of the lines of a pair of lines being con-
nected with one of said gwitch contact-pieces
and the other line being conneeted w1th the
other switch contact- plece

My invention consists in a system of ex-

change apparatus in which such divided ex-'|

chanﬂ‘e system and such chwded switeh Sys-
tem are practically united.

The following drawings illustrate appam _

tus which embody my invention.

Ifigure 1 is a front view of a section of the

switchboards. i 1. 2 shows sections of three
boards, two boar ds in one class or division of
boards and a third board in a second class or
division of boards. The boards of the first
class are marked A’ A* and that of the second
class 1s marked B’. It also shows two pairs
of lines of one class or division of lines with
their connections to their switches, their an-
nunciators and other ecentral-office apparatus,
and a pair of switch-plugs located at one of
the boards and connected to the operator’s
special :;Lppm atns and their own special ap-

1

4

pamtus, which will hereixia‘fter be deseribed.

Fig. 3 shows in diagram a subscriber’s-sta-
.t1011 apparatus whleh may be used in an ex-
change system where the lines and boards
are dwlded into two classes or divisions.

Fig. 4 shows two divisions of boards with sec-
1101:1{11 diagram views of sections of two boards
of each d1v151011 and two lines of each division
and two annunciators and one retardation-
0011 for each line, the lines being connected
to their 1espect1ve switch- contﬂcts and an-
nunciators and retardation - coils, substan-
tially as shown and as will be descr 1bed.

In Fig. 2, switches of the lines are marked
aaa and b Z) b, the three former being located
on the three bom ds shown and the th1 ee lat-
ter being also located on the boards shown,

| respectively. There is one switch for each
rst divided exchange system invented

pair of lines on each board of their class or

division of boards and on one board of each

of the other classes or divisions of boards.
[ [ are the switch-holes through the fronts
of rubber strips of the shape subsmntlally

as shown and on which the metal parts of

the switches are mounted. These holes are
preferably square or rectilinear. To one side
of the center of the holes are the contact-
springs ¢ ¢. On the opposite sides of the
center of the holes and along the surface of
the holes are placed the contact-pieces J -
T'here is one spring ¢ ﬂ,nd one contact-piece
j for each switch.

- Of the four lines shown in Ifig. J line a is

connected with the contact- sprlnﬂ*s ggg of

the switches ¢ a a shown on the three boards,

| and line ¢? is connected with the contact-

pleees JJg of the same switches. Lines ¢
and a* are connected in like manner with the
springs ¢ ¢ g and contact-pieces j j j, respec-
tively, of switches b b b. |

N N, &c., are polarized mlnuumatms and

X, &c ale retardation-coils, two annuucm—
tms and one retardation- 0011 for each line.

Each line is connected to ground’ throiigh its

two annunciators and 1etmd.;1,tmn 0011 and

the annunciators are connected in the eucmt
1n opposite polarity and located at the two
classes or divisions of boards and at boards
where the line has switches.

DD are a pair of switch-plugs adapted Lo
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be inserted into eny switch at their board and !
to form connections when inserted, as wﬂl-

hereinafter be described.

n nare the rubber insulations of the plugs,
and m m' are the two contact-pieces of a
plug.. |

When a plug is placed into aswiteh, it may
be inserted in such a direction that 1ts piece
m f01 ms connection with spring ¢ and its piece
m' forms connection with. contact-piece 5 of
the switch, or in the reverse direction, so that
m forms connection with 7 and m’ forms con-
nection with g.

For each switch-plug there is a switching

device into which any other plug located et
its board may be placed and which has a con-

‘tact-piece which connects with the contact-

pleceot the plugthusinserted. The contact-

piece of this switching device is connected

through a ﬂexible switch-conductor with con-
tact-piece m’' of its plug. These switching
devices are marked s s.
- The contact-pieces m m of a pair of plugs
are connected together by a flexible-cord cir-
cuit, and 1in th1s cord-circuit are a test-bat-
tery B/, a clearing-out annunciator v, and the
normally closed contacts of the two calling-

- keys K K.

30

- plug is not in use for switching, forms con- |
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extension-piece which passes to the bottom of
the plug and which normally, or when the

nection with plate o and with the ground
through such connection. The eontact—pleee
m of plucr D’ is not thus constructed with the
extension-piece and normally connected with
the ground. The reason for this difference
in the constriuction of the two plugs Wlll ap-
pear later in this Speclﬁe&tlon

Y is a looping-in switch with contacts pp

and ¢ g and connections by which the opera- |

tor’s telephone may be looped into said cord-
circuit.
There is one test-battery B', one clearing-

out annunciator v, two calling-keys K K, and |

one looping-in svntch Y for each pair of

 plugs.

59
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BB is the operator’s callin ﬂ‘-wenerator and ¢
is her telephone.

I is an induction-coil the secondar y of
Whleh is 1n cireuit with the operator’s tele-
phone.

T is atest-pluge which ter minates a ﬂemble-'

cord c¢ircuit and the contact-piece ¢ of which
is adapted to be brought for testing with

either of the pieces g or 7 of any switch at its

board or with spring ¢’ of any plug switching
device at its board. The other end of sa1d
flexible-cord circuit is connected to ground
thrmwh the primary of the mduetlon coll.
The two keys K i€ of a pair of plugs are con-

side of the test-battery, and their levers are
connected with the contacts m m, respec-
tively, of the two plugs.

{ in Fig. 3, 11is the telephone switch.

being operated. _
- on t-he_ shaft of the armature, to which is con-

The lower contacts

callmg-genelator and the other side of the
generator is grounded. . -

Kach operatm has as meny pairs of plugs

as she may reasonably require for her work,

and they are connected to their special appa-
ratus and to the operator’s apparatus sub-
~stantially as shown and as heretofore de-
- seribed.

In Fig. 4, A’ A’ are the two boards of one
division of bmrds and B’ B’ the two boards
of the other divisien of boards. ' o' are the

two lines of one division of lines, and &' b’ the

two lines of the other division of lines. Each

line has a switch contact-piece g or 7 on each
“board of its division of boards and on one

board of the other division of boards and is
connected to each of its switch contact-pieces.
It is also grounded through its two polarized

.&nnunelators N N, conneeted in opposite po-

larity, and its 1etardat1_0n -coil @w. T'he two
annunciators of a line are located at boards
of the two division of boards and where 1ts
calls are to be answered.
“Inthesubsecriber’s-station apparatus shown
2 18 the
3 18 the callin g-gener-
4 is the subscubel s telephone. 5 is

swna,l 1‘6(3611“'11’10‘ bell.
ator.

| the transmitter; 6, the tr ansmitter-battery;
The contaet-plece m of the plug D has an |

7, the secondery' and 8 the primary, of the
induetion coil, and 9 9 two calling-keys.
1S a remstanee coil. |

The generator is constructed with the usue,l
a11t01nat10 device, whereby it is shunted or
switched from the line-circuit while it is not
Theinsulated contact-piece

nected one end of the armature-coil and which

~conducts the generated current to the line, is
- a half-circle, the remaining part of the circle

being an insulation, as shown The levers
of the two keys are connected to the two con-

| tact-springs, respectively, of the generator,

against which springs the insulated piece al-
terna,teb bears as the armature is revolved.
When the telephone is on the lever, the cir-
cuit for received calling-currents is by way of
the shunt around the generater, through the
call-bell to the telephone-lever, and thence to

~ground. When the generator 1s operated to

send a call to the central office, the circuit is

from ground at the subsecriber’s station to the
telephone-lever, through the call-bell and-

whichever of the keys 9 that is depressed, and
generator-armature to line.

around the bell to the lever, and thenee
through the telephone, secondary of induc-

tion- 0011 and resistance to ground.

It is apparent from the above description

:of the ecircuits and from the drawings that
nected into their cord-circuit, one on each |

when the telephone is on the switch the Sig-

‘nal-bell is in the circuift of the line and the
-telephone,thesecondary of the induction-coil,
~and resistance-coil are shunted or short-cir-

of the keys are connected with one side of the [ cuited, S0 thet their resistance 1s pr actically

10

When the tele-
| phone is off its lever, the circuit is from line
thirough the shunt ‘around the generator,
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switched from the circuit, and that when the
telephone is off the switch the telephone, sec-
ondary of induction-coil, and resistance-coil
are in the circuit of the line and the signal-
bell is short-circuited, so that its resistance
1s practically switched from the eirecuit.

In well-organized apparatus the resistance

of the telephone and secondary of the induc-

tion-coil combined aggregate about four hun-
dred ohms, while that of the signal-bell is
about one hundred ohms.

'l

for use is from this difference in resistance
much greater than is the resistance when it
i1s not thus switched. If thisdifference is not
sutficlient to cause an easy adjustment of the
circuits and apparatus for the operation of

- the clearing-out signal, hereinafter to be in-

20

~ator normally shunts the normally open con-
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dicated, such additional resistance as may be
required may be placed in the resistance-
coil 10. |

The automatic device of the calling-gener-

tact-points of the keys as well as the gener-
ator.

It is well known that when calling-genera-

tors are operated a current of one polarityis
generated during one half the revolution of
the armature and the current of the other
polarity is generated during the other half
of the revolution of the armature. The two
contact-springs are so placed with reference
to the armature that one of them takes the
current of one polarity and the other one
takes the current of the other polarity.

1t 1s also apparent from the above deserip-

‘tion of the circuits and apparatus that when

- the generator is being operated and one of

40
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the keys depressed a current of one polarity
will go to the line, and when the other key is
depressed a current of the other polarity will
go to the line., " The subsecriber can therefore
at will operate either of his polarized annun-
ciators at the central office and call to a board
of each class of boards and where his line has
a switch. |

The operation of the system is as follows:
When the subseriber finds out to what class
of lines the line he wishes belongs, he presses
on his key 9 corresponding to that class and
operates his generator. The operator at the
board where the call is indicated places plug
D' of a pair of her plugs into the switch of
the line wanted (if there is not already a plug
in the switch) and in such a direction in the
switch that the contact-piece m of the plug
forms connection with that contact-piece of
the switch which is connected to the line.
She then moves the lever of the looping-in
switeh of the pair of plugs into such a posi-
tion that her telephoneisin circuit with them.
A complete circuit then exists from the ground

to plate o and contact m of the plug D, thence

through her telephone to the line, and thence
to ground at the subscriber’s station. The
operator finds out by conversation what line

The resistance
while the subseriber’s telephone is switched

| 1s wanted. - She then tests the line wanted,

and if it is ““free” or unswitched she con-
nects the contact m of the other plug of the
pair with the line wanted. Then by press-
ing on one or the other of the calling-keys
she may send a calling-current through either
line. When the line wanted does not have

70.

1ts switch with a plug inserted therein for

another connection, (with another line of said
switch,) she tests the line by placing the con-
tact-piece 2 of her test-plug into connection
with that contact of the switech which is con-
nected with the line wanted. When the line
tests ““free,” she places the other plug of the
pair into the switch in such a direction that
the piece m of the plug forms connection
with that contact of the switeh which is con-
nected with the line. |

As heretofore described, when a plug is in-
serted into a switch in such a direction that
1ts piece m forms connection with one of the
contacts of the switch, the piece m'is then in

connection with the other contact of the

switch. Since piece m' of the plug isin con-
nection with piece ¢’ of the switching device
of the plug, it follows that the line with which
piecem’ then connects terminates temporarily
in piece g’ of the switching device. When,
therefore, an operator desires to test or switeh
a line in whose switch is already a switch-
plug, she merely inserts her test or switch
plug, as the case may be, into the switching
device of the plug inserted into the switch,

and she thereby makes connection with such

line. |

- When an operator on receiving a call finds
that a switeh-plug is already in the switch of
the calling-line, she connects with the line

‘through the switching device of the plug.

The operation of the test system is as fol-
lows: When alineis not switched, it isnot in
circuit with a battery. When itisswitched,
it has in circuit with it the battery of the pair
of cords used for switching. When the test
is applied and the line is switched, there is a,
circuit from the ground through the primary
of the induection-coil to the contact of the line
where the test is made, thence to the contact
of the line where the line is switeched, thence
through the test-battery to the otherline, and
thence to both ground connections of the other
line. Asthe operator’stelephoneand thesec-
ondary of theinduction-coil are then on closed
circuit, the telephone will indicate the closing
of the battery-circuit and the operator will
thereby know that the line isin use. When
the test is made and the line is not switched,
no circuit is established which contains a bat-
tery, and as her telephone will not then indi-
cate she knows that the line is free to be con-
nected to. |

It will be seen that when two lines are con-
nected together for conversation the circuit
1s connected to ground at the central office
through the annunciators and retardation-

coll of each line. "These instruments are of -
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fect the talkmfr-elrcult

1&1?0‘6 resistance and hi oh retar dation so that |

sueh ground conneetwn will not seuously af-
The annunciators
themselves have so much retardation that it
may in certain places be considered unnec-
essary to use special retardation-coils.
When a signal-current is sent from the
central office to either line, it goes to ground

through the circuit of the line and the sub-

scriber’s-station bell and also to ground at

-~ the central office through the two line-annun-

ciators and retardation-coil. As the last-

- mentioned circuit to ground has much the

larger resistance,; by far the greater portion
of the current will go over the other circuit.
The apparatus and 1e81s‘ranees should be s0
constructed that when a call is made from

- the central office to a line there will not

20

enough current go through the line-annuneci-
ators to operate them. |

It will be seen that the test-batteries are
normally, or when their plugs are not in use
for switching, on open circuit and are there-
fore not under consumption. This result is
obtained by the construction of the plugs in

connection with the ground contact-plate, as

. heretofore described.

30
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tem of operating the lines in pairs, with one |
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The clearing-out annunciators should be
non—polam?ed a,nnunma,tors and so construct-
ed and adjusted that when one of them and its
batteryare closed tothe circuitof anytwolines
and the subsecribers’ telephones are switched

for use, thereby, as heretofore indicated, in- |

cluding a large resistance in the circuit, the

dicate a call; but when the telephones are re-
stored to thelr switches, thereby greatly re-
dueing the resistance of ‘the circuis, the bat-
tery-current will be so great as to opera,te the
annunciator. The meie act of restoring the
telephones to their normal positions Lhereby

causes a clearing-out signal to be indicated at

the central office. The batteries B’ B’ may
be of such size as to conveniently produce this
arrangement and operation.

It will be seen that on aceount of the sys-

switch for each pair, the number of switches
is reddced by one-half for a certain number
of lines as compared with the usual multiple-
switechboard organization,and that on account

of the divided exchange system the number.
of switches are again reduced by a large per

cent. Forinstance, for anexchangeof twelve
thousand lines, divided into two divisions,
about three thousand two hundred switches
would be required on each board instead of
twelvethousand required in the usual system.
- I have described a two-division system of
operation. Myinventionis equally applicable
to greater number of divisions which may be
employed

The primary of the operator’s induction-
coil should be of such high resistance that it
will not cause a clea,lmﬂ' out annunciator to
indicate when cloged fm testing to the circuit
of any switched line.

| 4'?&‘ | o | - - 592,392 |

Iclaim as my mventmn and desu 6 to secure

by lLetters Patent—
1. In a Lelephone-e*{eh&nne system, tele-

phone-lines divided infto divisions, the lines of
multiple

each division divided into pairs, |
switchboards for said lines divided into divi-

sions, one division of boards for each division

of lines, and switches for said lines, one switch
for each pair of lines on each of the several
boards of their division and on one board only
of each of the other divisions, and each switch
having a switch connection for each line of

its pair,in combination with switehing appa-
‘ratus whereby the operator at any board may

electrically connect together any two circuits
or lines which have such switeh connection
at her board, substantially as set forth.

2. In a telephone-exchange system, tele-

phone-lines divided into two divisions, the

lines of each division divided into pairs, mul-
tiple switehboards forsaid lines divided into

two divisions, one division of boards for each

division of lines, and switches for said lines;

one switch for each pair of lines on each of

the several boards of their division and on

70
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one board only of the other division and each
switech having a switeh connection for each

line of its pair, in combination with switching 95

apparatus whereby the operator at any boat d |

may electrically connect together any two cir-
cuits or lines which have their switch connec-
tion at her board, substantially as set forth.

3. In a telephone-exchange system, tele-

_ ‘phone-lines divided into lelSlDI]S the lines of
battery will not cause the annunciator to in- |

each division divided into pairs, multiple
switehboards for said lines divided into di-
visions, one division of boards for each divi-

| sion of lmes and switches for said lines, one

O

10§

switeh for each pair of lines on each of the’

several boards of their division and on one
board only of each of the other divisions and
each switeh having a switch connection for
each line of its pair, in combination with call-
ing apparatus whereby one subscriber may

i send a call to two boards, one in each division

and at a board where his line has a switch
connection and switching apparatus whereby
the operator at any board may electrically

“connect together any two circuits or lines

which have smtchmo' connection at her board,
substantially as set fm th.

4, In a telephone-exchange system, tele-
phone-lines divided into two divisions, the

lines of each division divided into pairs, mul-

tiple switchboard for said lines divided into
two divisions, one division of boards for each
division of lines, and switches for said lines,
one switch for each pair of lines on each of
the several boards of their division, and on
one board only of the other division and each
switch having a switch connection for each

| line of its pair, in combination with calling

apparatus whereby any subscriber may send

a call to two boards, one in each division and-
at a board where his line has a switch con-

nection and switch apparatus whereby the

| operator may electrically connect together
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any two cireuits or lines which have switeh-
ing connection at her board, substantially as
set forth. | | |

5. In a telephone-exchange system, tele-
phone-lines divided into two divisions, the
lines of each division divided into pairs, mul-
tiple switchboards for said lines divided into
two divisions, one division of boards for each
division of lines, and switches for said lines,
one switch for each pair of lines on each of the
several boards of their division and on one
board only of the other division and each
switeh having a switch connection for each

line of its pair, in combination with two an-

nunciators for each line located in the two
divisions and at boards in which the line has

switeh connection, subseriber’s calling appa-

20
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ratus for each line whereby he may at will
make either annunciator of his line indicate
a call, and switch apparatus whereby the op-
erator at any board may electrically connect;

together any two circuits or lines which have

switch connection at her board, substantially
as set forth.

6. In a telephone-exchange system, tele-
phone-lines divided into two divisions, the
lines of each division divided into pairs, mul-
tiple switchboards for said lines, divided into
two divisions, one division of boards for each
division of lines, and switches for said lines,
one switech for each pair of lines on each of
the several boards of their division and on
one board only of the other division and each
switch having a switech connection for each
line of its pair, in combination with two po-
larized annunciators for each line connected
in opposite polarity in the circuit of the line
and located in the two divisions of boards
and at boards where the line has switch con-

nection, a signaling-generator at each sub-

seriber’s station, switeh apparatus whereby
the subscriber may at will send a current of
either polarity over his line-circuit and con-
necting apparatus whereby the operator at
any board may electrically connect together

any two lines which have switch connection

at her board, substantially as set forth.
7. In a telephone-exchange system, tele-
phone-lines divided into divisions, the lines

of each division divided into pairs, multiple
switchboards for said lines divided into di-
visions, one division of boards for each di-

50

vision of lines, and switches for said lines,

one switch for each pair of lines on each of
the several boards of their division and on
one board only of each of the other divisions
and each switeh having a switch connection

for each line of its pair, in combination with

two annunciatorsfor each line located in two
divisions of boards and at boards where the
line has switeh connection, subscriber’s call-
ing apparatus for each line whereby he may
at will cause either annunciator to indicate &
call and switching apparatus whereby the op-
erator at any board may electrically connect
together any two lines which have switch con-
nection at her board, substantially as set
forth. - - '
3. In a telephone-exchange system, tele-
phone-lines divided into divisions, the lines
of each division divided into pairs, multiple
switchboards for said lines divided into di-
visions, one division of boards for each di-
vigsion of lines, and switches for said lines,

one switeh for each pair of lines on each of

the several boards of their division and on
one board only of each of the other divisions

and each switeh having a switch connection
for each line of its pair, in combination with

two polarized annunciators for each line con-
nected in opposite polarity in the circuit of
the line and located at two divisions of boards
where the line has switeh connection, a sig-

naling-generator at each subscriber’s station,

switch apparatus whereby the subscriber may
at will send a current of either polarity over

55
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his line-circuit, and connecting apparatus

whereby the operator at any board may elec-
trically connect together any two lines which
have their switch connection at her board,
substantially as set forth. +

In testimony whereof I have hereunto sub-
scribed my name. |

MILO G. KELLOGG.

Witnesses: |
FrRANK S. OBER,
EDWARD C. DAVIDSON.
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