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MULTIPLE SWITCHBOARD.

SPECIFICATION forming part of Lett_ers, Patent No. 592,322, dated October 26, 1897,
Application filed November 29,1889, Serial No, 332,025, (No model,)

To all whom it mary concerm:
Be it known that I, MiLo G. KELLOGG, of
Chicago,Illinois,temporarilyresiding at Stutt-

gart,inthe Kmpire of Germany, haveinvented
certain new and useful Improvements in Mul-
tiple Switchboardsfor Telephone-Exchanges,
of which the following is a full, clear, concise,

and exact description, reference being had to

of this specification.

My invention relates toasingle-circuit tele-

phone system; and it consists in a system of

switching and testing such lines to determine

whether they are in use.

- Inthe accompanying drawings, illustrating
my invention, Figures 1* and 1 are front
views of sections of two multiple switchboards
to which the same lines are connected. TFig.

2z 1s a diagram illustrating the main-line

switchboards, apparatus, and connections
necessary to illustrate my invention. Fig. 3
1s a diagram of an operator’s cord system to
be used in connection with said system. Fig.
4 1s a diagram of a subscriber’s-station appa-
ratus necessary to illustrate my invention.
Fig. 5 shows an operator’s test system to be
used at the boards.

In the drawings like patts and apparatus
are designated by the same letters and figures
of reference. - |

( In each case represents a ground connec-
tion.

In Fig. 2, Ais a sectional view of the switeh-
board shown in Fig. 1%, and A’ is a sectional
view of the switehboard shown in Fig. 1°,
cach as indicated by the line d e. I

There are as many boards in the exchange
as are necessary for the number of lines. On

each board is a spring-jack or similar switch

for each line. Kach switch has a contact-

spring which normally bears on an insulated

contact-point and has a contact-piece insu-
lated from the rest (except by the circuit con-
nections) and is adapted to receive a switch-
plug and, when the plug is inserted, to discon-
nect the spring from the contact-point and
form connection between the spring and the
contact-piece of the plug.

In Fig. 2, ¢ g represent the springs of the
different switches, i A the contact-points on
which the springs normally bear, and j ;7 the

a part

open at the central office.

1nsulated contact-pieces. [/ are the switch-
holes. ab are the rubber strips on which the
metal parts are mounted, as shown, and
through the fronts of which are the holes [ I.
These holes are adapted to receive the switch-
plugs, (shown in Fig. 3 and marked D D,)
and when a plug is inserted into a switeh it
operates it, as above described. The contact-
pieces 7 7 should be so placed that a test-plug
may be readily applied to then.
fanction is to form test-pieces for their lines,
and they may be placed as shown or in any
convenient positions on their boards. |

The connection of a line to the switch-
boards is as follows and as shown: A line
normally grounded at the central office passes
successively through the pairs of contact-
points of its switches on the several boards,
passing in each case to the spring first. It
then passes through its annunciator and a
resistance-coil to ground. | |
wistheannunciator, and zis the resistance-
coll. B | |

The contact-pieces j 7 of the line are con-
nected to the line, the connection being be-
tween the switches and the resistance of the
annuncilator and resistance-coil. In lines
which are normally open to the ground at the
central office the line, after passing through
the contact-points of its switches,is connected
to the contact-pieces 57 of its switches. In-
dependent calling-circuits are generally used
for such lines, such as the Law and American

digtrictsystems. LineNo.1,asmarked, shows

the connection of a line normally grounded,
and line No. 2 the connection of one normally

Kig. 3 shows an operator’s cord system with
one pairot cords and their plugs, switch, an-
nunciator, and operator’s telephone and bat-
tery or generator. The plugs D D are con-
structed substantially asshown,mm being the
rubber insulations and n n the contact-pieces,
and they should be inserted into the switches
in such a position that the contact-piece of

the plug forms connection with the contact-

spring of the switch and is not in connection
with the contact-piecej. oisa metal strip on
which the bases of the plugs normally rest,
and which then connecls the contact-pieces

- of the plugs with the ground. v is the loop-

Their only

55

60

70

75

3C

go

95

100




clearing-out annunciator.

° | - b59e,322

ing-in switch of the pair of cords.
¢ 18 the operator’s
telephone and B is her oalllnﬂ'-freneretor

- The eircuits are as shown.

1O

The method of connecting other pairs of |
oords Wlth their aceompanymn‘ epparatns to

- a - .

will be apparent to those skilled in the art.

Each operator has one cord system, with as.

many pairs of cords as she may need, and the

partsare convenien t] y mounted and arra,n ged

- for her work.

IS

- suitable capacity, and 5 is a resistance-coil of -

20

magneto-genemtor._ 2 18 the telephone.
the telephone-switch. 4 is a condenser of

suitable resistance. The contact points and
circuits are as shown or otherwise arranged

so as to perform substantially the operations

hereinafter described. Thecondenserand re-

sistance-coil are in a derived or parallel cir-

cuit to each other, as shown, and the circuit

‘which contains thexn is in the circuit of the

line and telephone when the telephone is
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the telephone is plaoed on the switech.

the ground connection.

substantially as shown and are conveniently
mounted for the operation of the system.

should be so ad;nsted toeach otherand tothe .
circuits that the instrument will respond or
sound when the test-plug is placed on a test
contact-piece jof a line and the subscriber’s .
‘relephone 1s on its switch and the circuit to;
the line is not opened by the line being
switched at one of the Dboards, but will not:
‘sound when the line is switched or when the
resistance is introduced into the circuit at the :
subscriber’s station by the operator’s tele-.

phone beingswitched foruse. Theresistance

of the of

ing instrument to operate it when thelineand

the subseriber’s telephone are not switched,as
‘above indicated, ortooperate the annuneciator
The amount of this

when the test is made. _
resistance will depend on the form and con-
struction of the other parts.

tor-magnet mightin cases be constructed with

snfﬁment resmta,_nee so that no other coil:

would be required. The resistance at the
subscriber’s station, which is introduced into
the circuit of the llne when his telephone is
switched for use, should be sufficiently great

-so that the resistance of the line is then in-
creased, so that the test receiving instrument
‘will not then operate on the test being made.

T is the

ice ground connection of the line
through the annunolator and resistance-coil-
sho_nld bemade large enough so asnottopro-
duce enough current through the test receiv- .

The annuncia-

]

peded.
1 so that the circuit will not be opened fo call-

| ing instrument will not sound.
taken from the switch for use, and it is |
~ switched . from the circuit of the line when

—

The condenser bridges this resistance, so that
the telephone-currents are not unduly im-
"T'he resistance bridges the condenser,

ing-currentssentoverit when the subscriber’s

telephone isswitched for use—as,forinstance,
| a clearing-out signal made by the other sub-
syetem in oonneomon with the smtohbomds, "

scriber.

The system of testlno' is as follows: An op-
erator, on testing, pla,ees the contact-piece T
of he1 test system on the contact-piece ) of

75

thelinetobetested. Ifthelineisnotswitched

| | atany board, a complete circuit is established
Inthesubscriber’s- sta’uon epparetus shown
in Fig. 4, 1 is the magneto-bell, containing a

3iS'

from the ground through the test receiving
instrument to the line and to ground at the
subscriber’s station.
its switch, the resistance of the. circuit will
be snfﬁuently low so that the test receiving

instrument will sound, Showmn' that the llne'

isfree. If,however, the telephone is switched

80

If his telephone ison -

for use, Lhe resmta,nee of the line is increased

by the 1nt1 oduction of resistance, so that the
instrument will not sound; and if the line is
switched for use atthe cent1 al office the test-
circuitis interrupted, so that the test receiv-
When an
opemtm makes a test and receives no re-
sponse or sound, she therefore knows that the

| line is in use, either by the telephone being
In the operator’s test system shown in Fig.

5, 'T' is the test-plug, S is the test receiving .
| ins‘trnment, B’ is the test-battery, and G is
Kach operator has
one test system, and the parts are connected

switched foruse or by the line being smtehed
for use, and she will not swneh 113 with an-
other line. |

The test system depends on the fact that
an electromagnet, with an armature and a re-

| tractile spring ao_t-ing on the armature, may
| readily be made to move or attract the arma-
The test receiving instrument and battery

gsle
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ture when in closed circuit with a battery |

and a certain resistance and notto attract the

armature when in closed circuit with the bat-
tery and a considerably greater resistance,

‘whereby the amount of current passing

through the electromagnet i1s considerably de-
creased. This constrnetlon and adjustment
would depend on the style of the electromag-
net, the strength of the retractile spring, and

105

110

the resistances of the circuit, and could easily

be obtained. When the test ismade, as above .

described, and neither the line is switched for

use nor the subseriber’s telephone is switched

foruse,thetest-circuitisfrom theofiice ground
through the test-battery and test receiving

is applied, thence to ground in two derived
circuits, one through the resistance-coil of

115

instrument to the contact to which the plug

relatively high resistance at the central office

and the: othel through the circuit of the nor-
mally closed pairs of contacts of the line to
the ground at the subscriber’s station. The
test receiving instruments are so adjusted to
the circuits and the batter y that when the line
is neither switehed nor the subsecriber’s tele-
phone is switched for use the instrument will
sound or respond. It is, however, so ad-

justéd that either when the line is switched
for conversation and the derived circuit to
oround at the subscriber’s station is there-
by opened or the subscriber’s telephone is
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switched for use,in either caseincreasing the |

resistance of the derived circuit in which they
are Included, and therefore increasing the re-
sistance of the closed circuit in whwh the test
instrument and battery are included, there
ficient current passing throuwh

- the instrument to cause it to be operated, al-
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- scriber’s telephone is switched for use.

though there will be some current passing
13111*011 gh 1t, which will tend to cause it to op-
erate. ThlS test system therefore depends on
a marginal adjustment of these parts to each
other and to the resistances to secure the
sounding of the test receiving instrument
when neither the line nor the subseriber’s
telephone is switched for use and to insure
that it does not sound when either is switched
for use.

Theresistance- 0011 furnishes the a,ddltmna,l

resistance required in the circuit when the
subscriber’s telephone is switched for use to
marginal adjustment and
operation of the test system.as described,
while the condenser provides an easy circuit
or path for the passage of the telephone-cur-
rents. The resistance-coll moreover provides
an all-metallic circuit through the subserib-
er’s line for the passage of the clearing-out
currents,especially when one subscribersends
the clearing-out signal while the other sub-
scriber has not yet placed his telephone on
his switch, as may often be the case.
- With the forms of apparatus used in tele-
phone-exchanges the c¢learing-out signal will
be readily operated over the resistances nec-
essary to produce the marginal adjustment
of the test system Whlch has been so de-
scribed.

In multiple-switchboard 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-
quire some time before she can switceh to a
line and answer ils call. In systems which
depend only on the switching of the line at
some other board another operator may in
the meantime test the line, and, finding it to
test ““free,” may switeh it to another line and
cause annoyance and confusion to the sub-
seriber. In this system the trouble is obvi-

ated, because as soon as the subscriber takes

his ,telephone from its switch the line will test
““busy” whether or not it is switched at the
central office. Again, in systems of testing
which depend only on the subsecriber’s tele—
phone being on or off its switch confusion
frequently occurs from the faect that a sub-
scriber places his telephoneonitsswiteh with-
out sending in a clearing-out signal, and his
line tests ‘‘free” and is ‘‘ connected to” when
1t 1salreadyswitched at the central office with
some other line. Linesin this condition are
technically called ‘‘tied up.” Inthissystem
again this trouble is obviated, because the
line will test “* busy” until it is dl,sconnec,ted
at the ecentral office, whether or not the sub-

The

and obviates the disadvantages of the two gen-
eral systems of testing outlined above. |

The line-annunciators will be so related to
the test-batteries that they will not be made
to indicate when an annunciator and battery
are closed to each other on a test being made.
For this purpose the annunciators may be
polarized and so connected with reference to
the batteries that the batteries will not op-
erate them, or they may not be of sutficiently
sensitive constructlon to be operated by the
test-batteries.

I claim asmyinvention and desire to secure
by Letters Patent— |

1. Atest-circuit for a subscriber’ sline,from
the office ground through a test receiving in-
strument and battery to a test contact- plu
and thence to a line-contact when the test is
applied; thence in one direction to the office
ground throun*h a comparatively high resist-
ance, and in the other direction to the sub-

seriber’s ground through a pair of switch con-

tact-points in the eentral office and the sub-
scriber’s-station apparatus; in combination
with a switch-plug which separates said pair
of contact-points while it switches the line,
and a switch apparatus and circuits at the
subscriber’s station to switeh apparatus of
comparatively high resistance shunted by a
condenser into the circunit of line when the
telephone is switched for use, and low resist-
ance when 1t 1s not thus switched, said test
receiving instrument being adjusted to re-
spond to current of certain strength, but not

to respond to current of con&derably less.

strength, and said instrument and battery
being adjusted to each other and to the said
seveml resistances and the circuits to the de-
gree that the instrument sounds when, on

the test being made, neither the telephone

nor the line is sw1tched for nse and not other-
wise, substantially as set forth.

- 2. Atest circuit forasubscriber’sline, from
the office eground through a test receiving in-

strument m1d battery to a test contact- plug,'

and thence to a line-contact when the test is
applied, thence in one direction to the office
oground through a comparatively high resist-
ance and in the other direction to the sub-
scriber’s ground through a series of pairs of

75

30

35

00

95

100

105

11O

115

switch contact -points, one on each of several

boards, in combination with switch-plugs
‘Ld&pted to be inserted into the switches for
switching and when a plug is inserted into a

switch to separate its said pair of contact-
points while the line is thus switched for use,

and a switch apparatus and circuits at the
subscriber’s station to switch apparatus of
comparatively high resistance shunted by a

condenser into thc, line-cireuit while his tele-

phone 1s switched for use, and of compara-
tively low -resistance while it is not thus
switched, said instrument being adjusted to
respond t0 carrent of certain strength, but

not to respond to current of consider mbly less

‘120

125

130

strength, and said Instrument and battery

system therefore combines the advantages | being adjusted to each other and to said sev-
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- eral resistances and the circuits to the degree

- line 18 emtehed for use, but not otherwise,
_substantmlly as set forth. |

that the instrumentsounds when, on the test
being made, neither the telephone nor the

3. Atest-circuit fora subscriber elme from
the office ground through a test recelving in-

strument to a test contact-plug, and thenee to -

~ aline conteet—pomt when the test is applied,

10

thence in one direction {o the office ground

~ through a comparatively high re51etenee and
in the other direction to the subserlber S

- ground through a pair of switch contact-
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-~ and the circuits to the degree that it sounds

peinte in the central office and the subscrib- |

er’s-station apparatus, and a battery in the

cireuit, in combination with a switch-plug
) adepted to be inserted into the switch and

when inserted to separate the contact-points

‘while thelineis switched foruse, and a switeh

apparatus -and circuits at the subscriber’s

station to switch apparatus of comparatively
‘high resistance shunted by a condenser into

the circuit of the line when the telephone is
switched for use, and of comparatively low
resistance when it is not thus switched, said

test instrument being adjusted to respond to

current of certain strength, but nottorespond
to ecurrent of consider ebly less strength, and

said instrument and battery being adJ usted
to each other and to said several remstances

and the circuits to the degree that the instru-

ment sounds when, on the test being made,
nelther the telephone nor the line is switched

for use, and not othermse, substantially as
set forth.

- 4. In a telephone-exchange system, a sub-

scriber’s line grounded at its outer end and
having in its circuit, in the station apparatus,

a comparatively high resistance shunted by

a condenser, while his telephone 1s switched

for use, and a comparatively low resistance

while it is not thus switched, a switch at the
central office having a pair of contact-points

normally in contact but separated while the.
line is thereby switched for use, and a test

contact-piece insulated from the rest, except
by the circuit connections, said line passing

through said pair of contact-points, and
thence to said test contact-piece, in combina-

tion with a resistance-coil grounded on one
side and connected on the other side to the
line-circuit between the contact-points and
the test contact-piece, and
instrument with battery grounded on one side
and connected on its other side to a test plug
or device adapted, at the will of the operator,

to be brought into connection with said test
contact-piece, said instrument being adjusted

to respond to current of certain str enwth but

not to respond to current of eonsmerebly less

strength, and said instrument being adjusted
to the battery and sald several resmtences

when, on the test being ma,de neither the

subscrlbel s telephone northe line is switched
~ for use and not otherwise, substantially as

set ferth

a test receiving

5. In a telephone-exchange system, a sub-

scriber’s line grounded at its outer end and

having in its cireuit in the station apparatus,

70

a eomperetwel y high resistance shunted by a
condenser while hle telephone is switched for

use, and a comparatively low resistance while

the telephone is not thus switched, a series

of switches at the central office for Sébld line,
one switch on each of several boards, each
having a pair of contact-points normally in
contact, but separated while the line is there-
by switched, and a test contact-pilece insu-
lated from the rest (except by the circuit con-
nections), said line passing successively
through its said pair of contact-points, and

thence to sald test contact-piece, in combina-

tion with a resistance-coil grounded on omne
side and connected on its other side to the
line after it has passed through said pairs of

contact-points, and a test wire or c¢ircuit con-
taining a test recelving instrument and bat--

tery, g‘rounded on one 81de and connected on
its other side to a test plug or device adapted,
at the will of the operator, to be brought into

“connection with said test eonteet-pieee, sald

instrument being adjusted torespond to cur-
rent of certain strength, but not to respond
to current of considerably less strength and

‘said instrument being adjusted to the battery

and sald several resistances and the circuits
to the degree that it sounds when, on the test
being made, neither the subscriber’s tele-
phone nor the line is switched for use, but

not otherwise, substantially as set forth.
6. In a telephone-exchange system, a sub-

scriber’s line grounded at its outer end and
having in its circuit at his station, apparatus
of comparatively high resistance shunted by
a condenser while his telephone is switched
for use, and comparatively low resistance

while 1t 1s not thus switched, in combination

with a series of test contact-pieces, one piece
on each of several boards and normally con-
nected to the line, switch contact-points
which disconnect the line from its said con-
tact-pieces while it is switched for use, a re-
sistance-coil connected on one side to said
contact - pleces and grounded on the other

side, in combination with test receiving in-

struments, one at each board, each grounded
on one side and connected on its other side

to a test-plug adapted to be brought for test-

ing into connection with the test contact-
piece at its board, said instrument being ad-
justed to 1espond to current of certain
strength, but not to respond to current of
eon51dembly less strength, and said instru-
ment being connected in circuit with a bat-
tery and edjusted to it and said several re-
sistances and the circuits to the degree that

neither said telephone nor the line is switched
for use and not otherwise, eubstantlally as
set forth.

7. In a telephoﬁe Gls.Gh‘LIl”‘G system, a sub-
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it will sound when, on the test being made,

135

scriber’s line grounded at 1ts outer end and

| having 1n 1fs circuit at his station, apparatus
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of eomparatively' high resistance shunted by
~ a condenser, while his telephone i1s switched

for use, and comparatively low resistance
while the telephone is mot thus switched,
multiple switechboards, switehes for the line,
each having a pair of contact-points normally
closed but open while the line is switched at

- 1ts board, test contact-pleces, one on each

T TQ

“board, and a resistance-coll grounded on one

side, said line passing successively through
said pairs of contact-points and thence con-
nected to said test contact-pieces and to the
other side of said resistance-coil, in combina-
tion with test receiving instruments, one at
each board, grounded on one side and con-

nected on its other side to a test plug or de-

vice adapted to be brought for testing “into |

connection with the test contact-piece at its

board, said instrument being adjusted to re-

spond to current of certain strength, butnot

to respond to current of considerably less

strength, and said instrument having a bat-
tery in circuit with it and adjusted to the
battery and said several resistances and the
circuits to the degree that it will sound when,

20

25

on a test being made, neither said telephone |
nor the line is switched for use, and not oth-
erwise, substantially as set forth.
"MILO G. KELLOGG.
Witnesses: - |
- Frawnces D. KELLOGG,
- MARGARETHA RIEHI.
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