(No Model.) '
M G. KELLOGG.

. MULTIPLE SWITCHBOARD. .
No. 592,389. | - Patented Ooct. 26, 1897.

N
R/ J‘% -
Wz s 7 @
Ligd| v
L/

. ]
r‘-.t't'-'l"lrl ﬂﬂﬂﬂ

\ l|||IJ NL_A”

Wt A\
e

7%

iy

LI
) 777

llllllllllllllllll

AL 5 LI AIA 5 5 Vi,
C"/

| WE’?‘E‘“‘.}M“_




I1C

20

25

20

35

40

45

- 9°

UNITED STATES

- MILO G. KELLOGG,
SWITC

OF CHICAGO, ILLINOIS, ASSIGNOR TO THE KELLOGG
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(No model.)

To all whom it may concern:

be 1t known that I, MiLo G. KXELLOGG, of
Chicago, in the county of Cook and State of
Illinois, have 1nvented certain newand useful
Improvements in Multiple Switchboards for

Telephone-Etchmwes, of which the following |

1s a full, elear, concise, and exact deser 1pt10n
refer e_nee bemn had to the accompanying
drawings, formin g a part of this specification.

- My invention relates to a telephone-ex-
change system in which the lines are single-
cireuit lines grounded at their outer ends
and normally grounded at the central office;
and 1t consists in a system of testing the lines
to determine whether they are in use.

In the drawings illustrating my invention,
Figures 1* and it represent Sectmns of WO
lnulmple switchboards of the exchange to
which the same lines are connected. I‘w 2
shows a diagram of the boards with the ma-in-
line apparatus and connections necessary to
illustrate my invention. FKig, 3 shows a dia-
gram of an operator’s cord system to be used
in connection with the boards. Fig.4 shows
an operator’s test system to be used at the
board. Fig. 5 shows a qubserlbel s-station
apparatus.

In Fig. 2, Aisasectional viewof the switch-
board shown in Fig. 1*, and A’ is a sectional
view of the switechboard shown in Fig. 1°, each
as indicated by the line d e.

I place as many boards in the centr al office
as are tound necessary or desirable in order
to properly operate the exchange. On each
board isa spring-jack orothersuitable switch
for each line. Kach switch has a contact-
spring which normally connects with an in-

JYe

sulated contact-piece and is adapted to re-

ceive a loop-plug and, when a plug is in-
serted, to disconnect the spring from the con-
tact-piece and connect the two contact-pieces
of the plug with the spring and said insu-

lated contact-piece, 1*espectively. The switch

is also adapted to receive a single-contact
switch-plug and, when a plug is inserted,
to disconnect the spring from the contact-
piece and connect the spring with the contact-
piece of the plug. In theconstruction of the
switches as shown and as will hereinafter be
described I prefer to have a contact-point

electrically connected with the contact-piece | the subscribers’stations any usual and appro-

the points A §.

l and on which the spring normally bears, as
there 1s less chance of poor connection when

the spring bears on a point than when it

bears on a surface adapted to be broughtinto

connection with the plug-contacts.

55

In Fig. 2, g g represent the springs of the

jdlﬁ:'erent SW’ltCth, h I the contact-points on

which the springs normally bear, and 9 7 the
contact-pieces of the switches conneeted with
[ [ are the switch-holes. a0
are the rubber strips on which the metal
parts of the switches are mounted, as shown,
and through the fronts of which are the
switch- holes [ I. The contact-pieces 5 j are

so placed alongone of thesurtfacesof the plug-
holes as readily to form connection with one

of the contact-pieces of the loop-plugs. The
holes [ [ are adapted to receive the switch-
plugs shown in Fig. 3 and marked D D, and
when a plug is inserted into a switch it raises
the spring ¢ from the contact-point 4, and
the spring ¢ and the contact-piece of the
plug are in contact. These holes are also
adapted to receive theloop-plugshownin Fig.
4, and when a plug is inserted into a hole it
raises the spring of the switch from the con-

tact-point A, and the spring g and the con-

tact-piece 7 of the switch are in confact with
the two contact- pleces of the plug,
tively.

w and x are ealllnﬂ-annuncmters one for
each of the lines bhown |

Each annunciator has a pair of contact-

points mormally (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 g, re-
spectively. One of them, ¢, is a spring-con-
tact which is pressed by the annunciator-

respec-
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drop, when the drop falls, away from its cor-

responding contact-point p. The contact-
point p is represented as an angle - piece
which passes over the spring ¢ and is in con-

tact with the spring when the spring 1s not

actuated by the annunciator-drop. |
Two lines are shown in the drawings, one
marked line No. 1 and the other line No. 2.

These lines are ordinary single-circuit lines
orounded at their outer ends and having at
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passing in each case to the spring first.

priate SU_bSGI'lbel S- Statlen appm atus. .

contacts of its switches on the sever el boards,
It
then passes through its line-annunciator and

~ the pair of contact-points of the annunciator

I0

~ 3,D D are the switech-plugs of a pair of cor ds.
- n n are the rubber insulations of the plugs, |
~andm mare their contaet-pieces.
tact-pieces pass each to the bottom of its plug
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nection.

with the pieces 5 of the switches.

to the common ground wire or connection of
the lines. The circuit of each line.shown
may thus be traced in Fig. 2. |

In the operator’s cord syqtem shown in Fig.

Thesecon-

and are adapted to rest normally, or when the

then connects it with the ground. Wewhts
as.1s usual, or similar devmes may be used t0
bring the eontaet—pleees of the plugsinto con-

tact Wlth the pilece o and secure a good con- |
These plugs are edepted to be in- |

serted into any of the switches at their board,

be inserted so that the contact-piece m is

in eontact with the spring g. The connec-
~ tions of the lines might be leverbed SO ﬂldts

the. lines pass first. te the eentaet-pleee 7 of
each of their switches, and in. that case the

that their contact - pieces form connection

- Jooping-1n switeh for the pair of cords shown.

35"
~and B is her ecalling generator or battery. |
| _;The circuits are substantially as shown.

K is the eelf]inw-key and v is & clearing-out

annunciator. ¢ is the operator’s telephone

‘The operation of the system in connection

with: the switchboards will be ftppa,rent to

those skilled in the art.

It will readily be apparent - that when a line |

is: switched by the insertiom of a plug into.its

45

' panying
will: be apparent to these skilled in the art.

5o To each pair of cords, with its plugs, belong

55
- 4, Tis aloop test-plug adapted to be; inserted
intoany of the switches and when inserted to |
- operate them, as heretofore deseribed..

6o

mal ground-wire at the central o

ment.

switeh: the line i1s diseonnected from its nor-

comlected into a circuit with the pair of cords.

Only one pair of cords is shown, but the con-

nection of sueh other pairs, with their ACCOTI-
apparatus, as the operator may need

a looping-in switeh, a clearing-out annuneia-

tor, and a ea,llmn'-key One. telephone and |
 one calling-generator w111 answer for hersys- |

tem of cords.
In: the operator’s. test system shown in: Fl“‘

a teet-ba;ttery, and S-iga test receiving instru-

contact - pieces of the plug. Each operator
has: one eord system and one test system, and
they are-convenientl y meunted and arranged

for rer work.
- Inthe subscriber’ s-stetmn eppel atusshown
- in Fig. 5, 1 is the telephene-—svntch

218 the

calling-generator.

line passes successively through the pairs of | bell.

- Each

‘mitter-battery. 9isa condenser.
-may be of usual forms of apparatus and are.
~connected as shown or in other ways so as to
“pertorm practically the operations required
and the operations hereinafter described.

~as to be prcbetleelly out of the circuit.
plug is notin use, on the metal piece o, which |

fice and is

- switched to.

B’ ig-| switching and the office ground—the instru-
~ment will not sound, beecause the test-circuit
‘1s open at the pair of contact-points of the

switeh used: for switching.

The instrument and bettery are: eon-
- neehed in: & loop-which terminates in the two

s 592,389

3 is. the signal-receiving
4isthesubscriber’s telephone. 5isthe

-secondary, and 6 is the primary, of the induc-

8 is the trans-
These parts

tion-coil. 7isthetransmitter.

When the subseriber’s telephone is on its

“switch, the signal-receiving bell is in the cir-
cuitof theline, and the telephone, the second-
~ary of the induction-coil, and the condenser

are shunted by a wire of ‘small resistance, so
“When
the telephone is off the switech, the telephone,
the secondary of the induetion-eoil, and the
condenser are in the circuit and the signal-
bell is practically out of the circuit.

Thetestreceiving instruments and test-bat-

teries should be so constructed and adjusted
| - to each other and the circuits that the instru-
“and when: a plug is inserted it operates the |
switeh, as above described. The plugsshould.

ment will sound or respond when it and the

“battery are looped into the closed circuit of
‘any single line and the subscriber’s telephone -
1S not off its switch for use, bnt will not re- -
spond 1f the circuilt is open at any point or
1f the subsecriber’s telephone is off its switeh
-and the eondenser at the subsecriber’s station
plugs should be inserted in such a position | i

is included in- the circuit, or the line is

‘switched with another line and thereby has
Y is the | its test-circuit open, as will hereinafter be in-
- dicated, or the resistance of two lines is in
'the circuit in which the instrument and bﬂ-t-
s tery are included.

. The operation of the test system s as fol-
I'lows: When an operator desiresto test a line,
she places her test-plug intothe switeh of the
-line and by so doing disconnects the points
g and h of the switeh and connects them
with the contact-pieces of the plug.
-the line is mot switched at any board and
~the annunciator does not indicate a call and
-the subsecriber’s telephone is on its switeh,
“the test receiving instrument will sound or
respond, 1ndleat1nw that the line is free to be
If, hOW@VGl the line notbeing
- switched, the subseriber has sent 1n. & call
cand
“has taken his telephone from: the switch for
~use, the 1nstrument will not sound, as the
line being open at the annunciator-points or
the: cendenser in the circuit will Pprevent 1i
from doing so.
. at some board and the test is made in the
-cut-off portion of the line—that is, that por-

If, then,

the annuneciator indicates the call, or

If, again, the line is switched

tion which is between the switch used for

1f, again, the
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line is switched at- any board with another
line and: the test: is made in some switch be-
tween the one wused for switching and the
- subscriber’s station, the instrument will not

sound on account of the resistance of two
i lines being in the circuit in which the test




~recelving instrument and battery are in- |

io

592,389

cluded.
When a test of a line is made and the tebt

recelving instrument sounds, the operator.

knows that neither the line nor the opera-
tor’s telephone is switched for use nor the
line-annunciator indicates a call, and when
the instrument does not sound she knows
that either the annunciator indicates a call
or the subseriber’s telephone is switched for
use or the line is switched for use, and she

- will not connectthe line with any other line.
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By this system a subsecriber’s line is reserved
to himself from the time he sends in his call
or takes the telephone down for use.

Innultiple-switchboard systems an opera-
tor to whom certain lines are assigned to an-
swer frequently receives several ealls‘ at prac-
tically the same moment, and it may require
some time before she can switech to a certain
line and answer its calls.

In systems in which the test depends only.,

on the line being switched at some board
another opel‘ator may In the meantime test
the line and finding it to test ‘‘{free” may
switch it with another line and cause annoy-
ance and confusion to the subseriber.
cannot occur in this system of testing, be-
cause assoon as the subscriber takes his tele-
phone from ifs switch the line will test
““busy” whether or not it is switched at the
central oifice.
which depend only on the subsecriber’s tele-
phone being on or off its switech confusion
frequently arises from the fact that a sub-
scriber places his telephone on its switeh

-when he-is through conversation without
sending in a clearing-out signal, and his line-

tests “*free” and is ‘‘ connected t0” when it
18 already switched with another line. Lines

in this condition are technically called *‘tied.

2

up.” This, again, cannot occeur in this sys-
tem, because the line will test *“ busy ” until
1t 1s disconnected at the central offi

ice whether
or not the subscriber’s telephone is on its
switch. The system therefore combines
the advantages and obviates the disadvan-
tages of the two general gystems of testing
outlined above. Moreover, in this system
the line tests ‘“ busy” as soon as the calling-
generator operates, and the annunciator in-
dicates a call whether the subscriber may
have taken down his telephone for use or
have replaced it on its switeh.

I claim as myinvention and desire to secure
by Letters Patent—

1. In a telephone-exchange system, a tele-
phone-line normally on closed cireuit, in com-
bination with a subscriber’s-station appamtns

‘Thavinga telephone, a telephone-switeh, a con-

denser, contacts and connections by which
the condenser is switched in the line-cireuit
while the telephone is switched for use but

not otherwise, a test-loop containing a test

recelving instrument and battery and switch
apparatus by which such loop may be con-
nected in the normally closed cireuit, the in-

This

Again, in systems of testing.

strument being so constructed and adjusted -

to the circuits and battery that it sounds or
responds when incladed in the normal line-

-G

7°

circuit but does not respond when on open

circuit or in circuit with a condenser or in a
cireuit which has also the resistance of a sec-
ond line, substantially as set forth.

2. In a telephone-exchange system, a tele-

phone-line normally on closed circuit, in com-
bination with a subseriber’s-station apparatus
having a telephone, a telephone-switch, a con-
denser, contacts and connections by which
the condenser is switched into the line-cir-
cuit while the telephone is switched for use

but not otherwise., switching apparatus by
y; b |

which the line may be switched with another
line, a test receiving instrument, switching
apparatus whereby the instrument may be

included in the normal circuit of the line,.

and a battery in the circuit thereby estab-
lished, the instrument being so constructed
and so adjusted to the battery and the circuit
that it sounds or responds when connected
into the normal cir cuit but does not respond
when on open circuit or in eircuit with a con-
denser or in a circt
sistance of a second
forth.

line, substantially as set

3. In a telephone-exchange system tole-

phone-lines grounded at their outer ends and
multiple switchboards for the lines, each
board containing a switeh for each line, each
switch having a pair of eontact-points nor-

75.
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it which has also the re- |
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mally in contact, adapted to receive a switch-

plug and when the plug is inserted to have
the contact-points separated and the contact-

| piece of the plug in contact with the line con-

tact-point of the switch and with that only,

and adapted to receive a loop test-plug and.
‘when the plugis inserted to have the contact-

points separated and connection made be-

105

tweenthem and the two contact-pieces of the

plug, respectively, each line passing succes-

110
sive]y through the pairs of contact-points of
1ts switches on the boards, passing in each
case to the line-point first and from the last

switch to the ground, in combination with-a

subscriber’s-station apparatus for each line,
containing a telephone, a telephone-switeh, a
coudenser contacts and connections by which

the co_ndenser isincluded in the cireuit of the
line when the telephone is switched for use
and a test.

but not otherwise, a loop test-plug
receiving instrument and battery at each
board, said instrument and battery being in-

II§

120

cluded in a loop the two ends of w]nch ter-

minate in the two contact-pieces of the plug,
the instrument being so constructed and so
adjusted to the bﬂttery and the circuits that
1t will sound or respond when the plug is in-

gserted into the switch of any line in its nor-

mal condition but will not respond when on
open circuit or in circuit with a condenser or
1n a circuit which has also the resistance of a
second line, substantially as set forth.

125
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4, In a telephone-exchange system, a tele- |
phone-line normally on closed circuit, andan =
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annuneciator normally in eircuit with the line

with a pair of eontact-points in its ecircuit

normally closed but open while the annuncia-

tor indicates a call, in combination with a

subscriber’s-station apparatus having a tele-
phone, a telephone-switeh, a condenser con-
tacts and conneetions by theh_ the condenser
is switehed in the line-circuit while the tele-
phone 18 switehed for use but not otherwise,
a test-loop eontaining a test receiving instru-

ment and battery, and switch apparatus by
which such loop may be connected in the nor-

mally closed circuit, the instrument being so

constructed and a,d;[usted to the circuit and |
battely that it sounds or responds when in-
 cluded in the normal line-cireunit but does not

respond when on open circuit or in circuit

with a.condenserorin a circuit which has also

the resistance of a second hne substentlaﬂy
as set forth.

5. In a telephone enchanwe system a tele-

| phone -line normally on oloeed circuit, and an

annunciator normally in -circuit with the line
with a pair of eontect-—pomte m 1ts circuit
normally closed but open while the annuncia-

tor indicates a ecall, in combination with &
subscriber’s-station epperetus having a tele-
a telephone-switch, a oondensel COM- |

phone, a
tacts and connections by Wthh the condi enser
is switched into the line-¢ircuit while the tele-
phone is switched for use but not otherwise,

- switehing apparatus by which the line maﬁr
be swﬁched with another line, a test receiv-

35

-~ and the circuit that it sounds or responds

40
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ing mstrument, switching apparatus whereby

the: instrument may belin clud'ed- in the normal

cirewit of the line, and a batteryin its circuit
thereby established, the instrument being so

constructed and 30 adjusted to the battery

does not respond when on open cireuit or in

circuit with a.eondenser or in a eircuit which |
has also the resistance of a seeond line, sub
stantially as set forth.

6. In a telephone- exohanwe system

te]e-

-phone-lines grounded at their outer ends and
‘multipleswitchboardsforthe lines each board
~containing a switch for each line, each switch
“having a pair of contact-points normally in
-contact, adapted toreeeive a switch-plug and
-when the plug is inserted to have the contact-
points separated and the contact-piece of the
plug in contact with the line contact-point of
the switeh and with that only, and adapted
-to receive a loop test-plug and when the plug

18 Inserted to have the contact-points sepa-

rated and connection made between them and

the two contact-pieces of the plug, respec-
tively, each line passing successively through

the pairs of contact-points of its switches on

the boards, passing in each case to the line-
point- first and from the last switeh to the
ground, and an annunciator normally.in eir-

cult with the line with a pair of contact-points
in its eireuit normally closed but open while
‘the annunciator indicates a call, in combina-
‘tion with a subscriber’s-station apparatus for
~eachline, econtaining a telephone, atelephone-
switch, a condenser, contacts and connections
by which the condenser is included in the cir-

cuit of the line when. the telephone is switched
for use but not otherwise, a loop test-plug and

50
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a test receiving inrs-trument and battery at -

each board, said instrument and battery be-

ing ineluded in a loop the two ends of which
termma,te in the two contact-pieces of the

plug, the instrument being so constructed.

and so adjusted tothe bettery and the circuits

‘that it will sound or respond when the plug

18 inserted into the switch of any line in its

‘normal condition but will not respond when
~on open. circult or in circuit with a condenser
cor in g circuit which has also the resistance
-of a second line, substantially as set forth.

when connected into the normal circuit but |
‘name this 23d day of June, 1890.

In witness whereof I hereunto subscribe my

MILO G. KELLOGG
Wl:tnesees.
- EMIL ABENHEIM,
C. STRICH-CHAPELL.
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