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1o all whom it ma,g/ COTLCETT:

Be 1t known that I, MiLo G. KELLOGG, of
Chicago,Illinois ternpm arilyresiding at Stutt:
gart,in the Empue of Germany, have invented
certain new and useful Improvements in Mul-
tiple Switchboards for Telephone-Exchanges,
of which the followingis a full, clear, concise,
and exact deseri ptlon reference bemﬂ* had to
the accompanying drawings, foxmmﬂ* a part
of this specification.

My invention is an improvement over the
multiple-switchboard system described in my
Patent No. 362,217, dated May 3, 1887.

It consists, fi 1st of compound spring-jack

switeh with "the switch parts mounted on a

rubber strip, such as I shall hereinafter de-
scribe and elaim in detail, designed tobe used
in the switchboards of the central office of a
telephone-exchange, and especially in said
multiple-switchboard system.

It consists,secondly,of the multiple- smteh-
bomdsystem which I shall hereinafter de-
seribe and claim in detail, said system being
substantially in the almnﬂement of the an-
nunciatorcontact-points a,nd circuits connect-
ed with them and the switch contact-points by
which the test receiving instruments sound or
respond when on a test of a line being made
neither the line is switched atany boa,rd nor

the annunciator indicates a ca]l and do not

1esp0nd otherwise. |
In the drawingsillustrating my mventwn

Figures 1* and iL represent “sections of two

11 ultiple switchboards of the exchange to
which the same lines are connected. Flrr

shows a complete diagram of the boards W1th
all the central-office apparatus, circuits, and

connections necessary to illustratemy inven-_

tion. Fig. 2* is a detail view of one of the
Iine-annunciators. Fig. 2°shows'in sectional
view a switch-plug addpted to cooperate with
the telephone and test systems.

In Fig. 2, Aisasectional view of the switch-

' board shown in Fig. 1*, and A’ is a sectional
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view of the switchboard shown in Fig. 1°, each
as indicated by thelines de. 1 plfa,ce as m:a,ny
boards in the central office as are found neces-
sary or desirable,in order to properly answer
the callsand make the necessary connections.
On each board is a spring-jack 3111table for |

1 each line.

tact-spring which nor mally bears on an insu-
lated contact-point and is adapted toreceive a
switeh-plug, and when the plug is inserted to

- disconnect the spring from the contact-point

(onwhich it normally bears) and connect the
contact-piece of the plug with the spring.

In the drawings, ¢ g represent the springs
of the different switches,and A & the contact-
points on which the springs normally bear.
{ [ are the switch-holes. a b are the rubber
strips on which the spring-jack parts are
mounted, as shown, and through the fronts of
which are the switch-holes [/ [. These holes
are adapted to receive the switch-plugs, and
when a plug is inserted into a switch it oper-
ates the switch, as deseribed.. Said contact-
pointsmentioned above are main-line contact-
points. Each switch has also a pair of local
contact-points insulated from said main-line
contact-points and normally insulated from
each other. . One of the said local contact-

Kach sprin “‘-J jack sw 1Lch hasacon-

55

6o

70

pointsis aspring ¢’, placed above the springg

of the main- lme points and parallel toit., 1t
1S eonneeted with the spring ¢ by an insulat-
ing-piece g°, and is pressed upward when the
spring ¢ is pressed upward by a plug on its
1nsertion, and moves down again when the
spring ¢ is allowed to move down by the with-
drawal of the plug. The other local contact-
point 7 of the pair is mounted on the rubber
strip substantially as shown, and, extending
near the front of the switeh, is bent or shaped

so that the local contact piece or'spring ¢’ is

in contact with it when thereis no plug in the

switch and 1s disconnected f1om 1t when the

plUO' is in the switch.

There is a third local conta,(,t -plece j for
each switch, which is placed in the surface of
the switch- hole and is so placed that a test-
plug may be readily applied toit. This con-
tact-piece is insulated from the rest of the
pleces, except by the circuit connections, as
hereinafter described. 'This COIltELCt*pleC(, is
used as a test-piece only and may be placed
as shown or in any other position where a
test-plug may readily be applied to it.

w and x are eallmmannuncmtors one for

each of the lines shown Each annuncmtm
has a pair of local contact-points, which are
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1n contact When the a,nnunciatm does not in-

dicate a call and which are separated by the

dI‘Op on falling and mdlcabmg a call.

P18 one of the contact- -pleces of the annun-
ciator and is a spring which is pressed 1n by
the drop when it falls. ¢ is the other con-

- tact-piece and is an angle-piece, as shown, on
- which the spring p presses when it is not op-

IO

erated by the drop.
The annunciator is shown in detail in Fig.
2* and 1s a modification of one very generally

used, the modification bemﬂ' in the arrange-

 ment and operation of the contact-pomts
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T are test-plugs, and ¢ are test receiving
instruments, one plug zmd one mstrument at
each board. | -
-~ B are test-batteries. -

The connections of the main lmes through

'thelr main contact - points on' the seveml

boards and their annunciators are as shown.
I have not represented a complete system
of operator’s switch plugs and apparatus, as

- well-known forms of apparatus may be used

for switching the lines. In Fig. 2, however,

that may be used. This plug (marked D) is

- composed of insulating material m, along one

- 30
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~instruments of the boards.
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side of which is mounted_va cont&_c.t n to make'

connection with the spring-contact g when
the pluag is inserted in a switch and thereby
make connection with the line-circuit.

The local or test circuits and connections

are as follows: The test-circuit for a line
passes suceefaswely through the pairs of con-
tact-pleces g 1 of its SW1tches and through

ciator.
connected to one side of all the test receiving

of the circuit is connected to all the test con-
tact-pieces 7 7 of its switches. The other side
of each test recelving instrument is connected
plug or device adapted to be brought for test-

jj at its board. 1In the test-cireuit with each
test receiving instrument is a test-battery.

- test-plug being connected to the contact-piece
50 gof the smtch of the line and neither the line
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-call.

is switched at any board nor the line-annun-
ciator indicates a call, the test instrument
will sound or respond, the cireuit being com-
plete through the pairs of local switeh con-
tact - points and the annunciator contact-
is free for her to smt(*h to it. Should, how-
ever, the line be switched at a_,ny*board or
should the line-annunciator indicate a eall,
the instrument will not sound, indicating to
her that either the line is switched at some
board or that the subscriber has sent in &
In either case she should not switch
the line with any other line.

The test contact-pieces 7 7 are placed for

1 holes. '

- sociated therewith but insulated therefrom

2 S | 502,340

It is not, howevel
system that they be plaeed in that position.

essential to the

They may be placed at one side of their re- |

spective switch-holes, orin any other conven-

ient position for testmtr :
It is obvious that various other arrange-

ments of test systems may be combined w1th

my test and telephone spring-jack.

. Many modifications of the test system and

of the jack construction may be made with-

out departing from my invention.

~ Ieclaimas myinvention and desire to secure.

by Letters Patent—

1. In a multlple-swnehboard e\chanﬂe, !
telephone-line, a call-circuit, and a test-cir-
cuit insulated from said ’relephone line nor-

~mally closed while testing but open while a

call is being indicated.
2. In a multlple-SWItchbomd e:&chanﬂ‘e &

insulated therefrom,

normally
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 telephone-line, a test-circuit associated thel e-
- with, bunt
- closed contacts in said test-circuitf, and a call

device in a call-circuit adapted to open said

contacts while a call is being indicated.
I have 1llustrated the kind of A SWltch pluo*-:

3. In a multiple-switchboard exchange, a
telephone-line, a test-circuit associated there-
with butinsulated therefrom, normally closed

contactsin said test-cireuit, and a call-annun-

ciator in said telephone- 11ne adapted to open

t'said contacts while indicating a call.

4. In a multiple- qwﬁchboard e“ﬁ:chahge,-a

telephone-line, a call-circuit associated there-
with, a test -
- but insulated therefrom containing normally
closed jack and annunciator contacts, op.en |
the pair of contact-points p ¢ of its annun- |
One side or end of the circuit is then |

circuit- associated

while the telephone-line is in use.
5. In a mulsiple-switchboard e\chﬂnﬂ‘e, a

- telephone-line including call apparatus, and
The other side {

normally closed JELLk-COI]tELGtS open while the

- line is switched for use, a test-circuit asso-
- ciated therewith butinsulated therefrom, con-
taining normally closed contacts opened by
by means of a ﬂemble conductor with-a test |

said call apparatus while a call 1s being indi-

- cated.
ingintoconnection with any test c_onta,ot ~plece |

6. In a multiple- sw1tchb0md exchange, a

“telephone-line, ineluding call apparatus and
- normally closed jack- eontacts opened while
When a line is tested at any board by the |

the line is switched for use, a fest-circutt as-

contalning call - contacts

normally closed

~opened by said call apparatus while a call is

being indicated, and normally closed jack-

f-_conta,e‘us opened while the telephone -line 1s
“switched for use.

7. In a multiple-switchboard exchange,

telephone-lines, switeching apparatus at each
‘board adapted to switeh said lines together for
~conversation, test-circuits forsaid 1_1]168 , a test
‘outfit at each bo:a,rd cobperating with said test-
‘circuits, spring-jacks, one at each board for
“each line, a rubber strip for each  jack, five

contacts in each jack, supported by said strip,

“a test-circuit for each line, including a pair of
normally closed contacts opened by the call-

annunciator of the line during a eall, and a

- 'e_onven_l,enca along the surface of the switch- 1 pair of normally closed contacts in each

Q0
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1ack of the line, and terminating in multiple |

branches in a third contactin each jack of the
line, said telephone-lines having connections
with two of the contacts in the jacks of their
respective lines, the jacks being so construct-
ed that a switching device while inserted in a
jack switiches sald telephone-line contacts in

said jack for use, and atthe same time opens
sald normally closed pair of test-circuit con-
tacts in said ;].:mk whereby lines switched for
use test “‘busy.”

8. In a multiple-switechboard exehanﬁe

telephone-lines, switehing apparatus therefor
at each board adapted toswiteh said lines to-

oether forconversation, a test-circuit for each

of said lines, including a pair of normally
closed contacts opened by a calling signal
during a call, a test outfit at each board co-
operating with said test system, spring-jacks,
one at each .board for each line, a rubber
strip foreach jack, five contacts in each jack
sapported by said strip, said test system and
outfits and said telephone-lines codperating
with the contacts of said jacks,said telephone-
lines having connections with two of the con-
tacts in the jacks of their respective lines,
whereby said lines may be switched for use
at any board, and their ‘‘busy” condition
determined at every other board.

9. In, a multiple-switchboard exchange,
telephone-lines, switching apparatus therefor
at each board adapted toswitch said lines to-

gether for conversation, a test-circuit for each

of said lines, including a pair of normally
closed contacts opened by a calling signal
during a call, a test outfit at each board co-
operating with said test-circuits,spring-jacks,
one at each board for each line, a rubber
strip for each jack, five contactsin each jack,
supported by said strip, each of said test-cir-
cuits including in series a normally closed
pair of said contacts in each jack of its line,
and terminating in multiple branches in a

‘third contact in each jack, whereby said

telephone-lines may be switched together at
any board, and their *“ busy” condition deter-
mined at every other board.

10. In a multiple-switechboard exchange,

- telephone-lines, switching apparatus therefor

O

at each board adapted to switch said lines to-

gether for conversation, a test-cireuit for said

lines, including a pair of normally closed con-
tacts opened by a calling-signal during a call,
a test outfit at each board codperating with

sald test-circuit, spring-jacks, one at each
board for each 11116, a rubber strip for each
jack, five contacts in each jack supported by

- sald strip, sald test system and said Iline co-
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operating with said jack-contacts and so or-
ganized that when said telephone-lines are
switched together at any board their ““busy”
condition may be determined at every other
board.

11. In a maultiple-switchboard emhanﬁe
telephone-lines, switching apparatus at e&ch

strip, a test-cireuit for

Dboard adapted to switch said lines .togethef

for conversation, test-circuits for said lines, a

test outfit at each board codperating with said

test-circuits, spring-jacks, one at each board
for each line, a rubber strip for each jack,
five contacts in each jack supported by said
each line including
annunciator-contacts and a set of contacts
in each jack of the line, and terminating in
multiple branches in a third contact in each

jack of the line, said telephone-lines being
connected with two of the contacts of the
Jacks of their respective lines, the jacks being
so constructed that a switching device, while

inserted in a jack, switches the contacts in
sald jack for use, and codperates with said
test circuits and outfits to give a silent indi-

cation when said lines are thus switched for

use and tested.

12. In a multiple- switchboard exchange,
telephone lines, switching apparatus theref_or
at each board, ad&pted to switch sald lines to-
gether for conversation, a test system for said

lines, a test outfit at each board codperating

with sald test system, spring-jacks, one at
cach board for each line, a rubber strip for
each jack, local and main line contacts in
each jack supported by said strip, said test-
circuits including a pair of normally closed
annunciator-contacts and being connected

with the local contacts in said jacks, said-

telephone -lines being connected with the
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main -line contacts in the jacks of their re-

spective lines, said jacks being so constructed
that a switching device while inserted in a

jack switches said main line and local con-

tacts for use, and codperates with said test-

circuits to give a silent test when said lines

“are tested and thus switched for use.

13. A test-circuit for a telephone-line nox-
mally open at one pointand normally closed at

two points, a pair of contacts closed by the.

operator on testing to close the cirenit at said

normally open point, a pair of switeh contact-
points which are opened when the line is

switched by the switeh which controls them to
open the circuit at one of said normally closed
points, a pair of annunciator contact-points
which are opened when the line-annunciator

indicates a call to open the ecircuit at the

other of said normally closed points and a
test receiving instrument and battery in the
circuit, substantially as set forth.

14. A test-cireuit for a telephone-line, nor-
mally open at one point and normally closed
at a series of points, a pair of contacts closed

by the operator on testing to close the circuit

at said normally open pomt a pair of annun-

ciator contact-points which are opened when-

the line-annunciator indicates a call to open
the circuit at one of said normally closed

points, pairs of switch contact-points, one
pair on each of several boards, each pair
opened when the lineisswitched .‘-:,'Lt their board
| by a switch which controls them to open the
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circuit at one of said normally closed points
and a test receiving instrument and battery
in the cireuit, substantially as set forth.

15. The combination of two or more switch-

boards with a series of switches, for a tele-
phone-line, one switch on each board, pairs

of local contact-points, one pair for each

switch, each normally closed but opened au-

tomatically by a switch-plug when inserted
into its switch, for switching, an annunciator

- normally in the circuit of the line, a pair of

15

contact-points normally closed but opened by
the annunciator while it indicates a call, test
receiving instruments, one at each board,
battery, test devices, and local circuits, sub-
stantially as set forth. |

16. The combination of two or more switch-

boards with series of switches, one series for |

502,340

each telephone-line, and one switch of each
series on each board, pairs of local contact-

points, one pair.for each switch, each nor-

mally closed but opened automatically by a

switch-plug when inserted into its switeh, an-

nunciators, one for each line and normally in
1ts circuilt, pairs of contact-points, one for
each annunciator normally closed but opened
by its annunciator while it indicates a call,
test receiving instruments, one at each board,

“battery, test devices, and circuits, substan-

tially as set forth.

In witness whereof I hereunto subseribe my
name this 29th day of November, 1839.
| MILO G. KELLOGG.

- Witnesses:
- EMIL. ABENHEIM,
" MARGARETHA RIEHI.
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