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KELLOGG, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE KELLOGG
SWITCHBOARD AND SUPPLY COMPANY, -

OF SAME PLACEK.
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SPECIFICATION forming part of Letters Patent No. 592,31 1, dated October 26, 1897,

Application fled November 29, 1889, Seral No. 332,018,

(No model.)

To all whom it may concern.:

Be it known that I, MirLo G. KELLOGG, of

Chicago,lllinois,temporarilyresiding at Stutt-
gart,in the Empire of Germany,have invented
certain new and useful Improvementsin Mul-
tiple Switehboards for Telephone-Exchanges,
of which the following is a full, elear, concise,
and exact descnptmn 1eference bemn‘ had to
the accompanying drawings, for ming a part
of this specification.

My invention relates to a telephone ex-
change system in which the subscribers’ lines
are met&lhe circuit lines connected to multi-
ple switchboards; and it consists in a system
of switching and of testing at any board to
determine whethel any 11]:16 is in use. 1
p ace as many switchboards in the central
fice as are found necessary or desirable in
mdel to properly answer the calls and con-

nect and disconnect the subseribers’ lines.

On each board I place for each line a spring-
jack or other switch having two contact-
pieces which are insulated from each other,
except by the cirecuit connections. Said
switches are each adapted to receive a loop-
switeh plug, and when a plug is inserted to
connect the two contact-pieces with the two
contact-pieces of the plug, respectively, one
of the contact-pieces of each switeh should

be so placed that a test-plug or similar device

may be readily applied to it or 30 connected
to a test-bolt that it can be 1ead11y connected
with it. -

Figures 1* and 1° of the dmwmo*s are front
views of sections of two multlple switch-
boards to which the same lines are connected.
Kig. 2 1s a diagram of the boards and their
circuits and connections necessary to illus-
trate my invention. FKig. 3 shows an opera-
tor’s cord system adapted to be used with the
switchboards. IKig., 4 is a diagram of the
subscriber’s-station apparatus necessary to
tllustrate my invention. Fig. 5 shows an
operator’s test outfit.

In the drawings like parts and apparatuos
areindicated by the same letters and ﬁﬂ‘ures
of reference.

In Fig. 2, A is a sectional view of the
switchboards shown in Fig. 1%, and A'is a
sectional view of the switechboard shown in

celve and guide the switch-plugs.

Fig. 1°, the section being taken on the line
d e. Upon the rubber strips a b of the form
substantially as shown are mounted the con-
tacts g and 7. These strips may be long
enough to hold a convenient number of jacks.
- 1 [ are square holes through the fronts of
and at the edges of the strips, adapted to re-
The con-
tact-springs g g are mounted to the rear ot
and are parallel to the holes [ [, to whwh they
belong, as shown.

4 4 are contact-pieces of the switches, so
placed as to make the switch connections
hereinafter described, and also to readily con-
nect with a test-plug f01 purposes of testing.
The smtch-pluws are substantially as shown
in Fig. 3.

The several parts are so made, shaped, and

‘adjusted that when a switch-plug is inserted

into a switeh the two contact-pieces of the
plug form conneection, respectively, with the
two contact-pieces of the switch.

w and x in Fig. 2 are two line-annuncia-

tors at the central office for receiving signals
from the subscribers’ stations. _
Two lines are represented in Kig. 2, the two
branches of one line being mmked wire No.
1* and wire No. 1°, respeetwely, and the two

branches of the _other line being marked wire

No. 2* and wire No. 2°, 1*espectively.
The connections of the line-circuits may be
traced from the test-contacts 7 in the jack at
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each board, line conductor No. 1° to the sub-

scriber’s statlon thence normally, or while
the telephone 1s not switched for use, to the
frame of the generator, normally-closed con-
tacts p and ¢, short cirecuit 14, around the
armature of said generator, circuit-breaking
bell 2, conductor 15, switch-lever 7, eontact
9, nor mally in electr ical connection thel ewith,
Short circuit 13, around the receiver-cir 011_1‘[.,
line conducter No. 1* to central spring-con-
tacts g at each board, the annuncliator « to
ground at . The connections of all the sub-

'SGl‘lbelS circuits are subbtantmlly the same.

While the subscriber’s telephone is off the
switch-lever, and is thereby switched for use,
the subseube1 $ circuit is traced as follows:
line conductor No. 1°, short circuit 12 around

| the calling set, contact 10, now connected to

9©
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the switch-lever 7, éonductor 15, transmitter

'3, primary coil 4, also from switch-lever 7,

battery 6, connected thereto-through contact

11, secondary coil 5 of the induction-coil, the

telephone-receiver§, to line conductor No. 1%

The closing of the contact 11 with the switch-
lever 7 closes the tlansmlttm circuit contain- |
- ing the battery 6, the primary coil 4, trans-.
',,mittel_‘ 3, and the -eonduetor 15.

When the call-generator is operated, the
usual automatic device well-known to tele-

phone-engineers forces the spring-contact p

away from the contact ¢, thereby opening the

‘short circuit 14, and brin o8 1t into connection

with the gr ounded conta,ct r and normally-
closed contacts 16 and 17. Since the metallic

~elreuit 1s open at central, the current will be

thrown over the line conductor No. 1* and

- ground. When clearing out, the metallic cir-

20

cuit.isno longer open at central and the gener-
ator-eurrent is thrown over this circuit, there-
by operating the clearing-out annunciator.
T'o prevent: the operation of the calling-an-
nunciator while clearing out, the subscriber
manually opensthe eont&cts 16 and 17. Thus

-~ between line conductor No. 1° and ground.

30
35

40

“While clearing out, the c&]lmﬂ'-ﬂ'enemtor is
in: the met&lhc CLY cmt alone, between the two
W hile the generator 1s

line conductors.

operated, the telephone must be on its switch.
The existence of the short circuits 12, 13,

and 14 around the telephone set, the callmn*-

set, and the generator switches those elements
outof the lme circult. I1tisobvious thatthey |
Va- |
rious other obvious mochﬁcatlons mwht be |

might be placed on open circuit instead.

used.

- T'he signal- bell 2 is the ordmaly Vlbl&tlnﬂ‘
bell or automatw circuit-breaker and has a

-_;reswtance suitable to the circuit.

Eaeh operator at the central station is pro—

Fig. 5, comprising a test-battery B’ and test

reeeiving instrument ', grounded on one side |

at G and 011 the other side .connected to a

. te&t—pluw p', adapted to be apphed to a test-
~ eontact for testing.

_,50

59

- are so re;vlated that when in circuit with each

other the- battery causes the bell 2 to ring
and the test receiving instrument ¢ to give a
corresponding sw‘nal
is short- eucmted by the conductor 12 when

- indieation eorresponding tothe automatic cir-

6o

is “‘ busy.”

cuit-breaker 2, thus indicating that the line
Tl:ms the test dependfs entirely
upon the condition of the subseriber’s outfit,
thie test receiving instrument giving a con-
tinuous signal while the line is “free,” but
giving a single tap when the line is “busy.”

When the line tests ‘‘free,” the ringing

+belI at the subseriber’s station ‘may call the

subscriber, informing him that he is wanted

—

7 plaeed upon pairs of contacts q q, |
8’8, and thereby loop into the cireuit a eleal-
_'-.1119'-0111: annunciator v, an operator’s tele-
; phone set 7, or a ealhng-genemtm B. Nm- |
‘mally the switch Y rests upon contacts ¢ ¢'.

"The plugs normally rest upon a base-plate o,
their two contacts being crossed thereby, so
| that when one plug is inserted into the switch
- of a calling subscriber the operator’s outfitis
on closed circuit through the contacts of the

other plug crossed by the plate.
it will be seen the subseriber’s “‘61161&1301‘ is |

‘signal disconnects the 'tied-up-- lines.
the telephone is switched for use, the test |
‘receiving instrument { will no 1onge_.r give an | solved when either line is wanted.
- nected lines would test free and be connected
to and their tied-up connection be dissolved

if they both were wanted at the same time.

at the telephane 'bnt preferably this call is

preliminary and short, and the eall-gener ator

I3 1s used for the purpose of calhnﬂ'

The system as constructed has another pe-

culiar advantage which- W’l“ be described
-later. |

In Fig. 3 are shown two eonneetmw pluﬂs

D-and D" each composed of 1nsulat1nw ma-
terial n, upon which are mounted two con-
tacts m and m'.

The two contacts m' are con-
nected together by a flexible conductor d'.

‘The two contacts m are connected together
by a. flexible conductor d, in the circuit of

which is-a loopmﬂ‘ in switch Y, adapted to be
7 r', or

1he plugs may with some test

the subscribers hang up their telephones and

‘1o clearing-out swna] 1S sent in, the 11nes are
- said to be W tied up.” |
~ If the telephones of both subscribers are
‘upon their levers and an operator at another
- board tests either of the connected lines, the
vided with a test outfit like that shown in | operator’stest outfit will bein circuit with the
vibrating bells of both subscribers in parallel
The
testing operator then connects the tested line -
toa eallmg -line, with the result that the call-
| ~ling-line forms a bridge across the two tied-
The battery B’, the test receiving instru- |
ment ', and the subser 1ber’s Vlbl‘&tlnﬂ‘ bell 2 | eall-generator into this bridge for calling not
-only do the subseribers’ bells ring, but the
clearing-out annunciator is operated at the

] _ - board whel e the two lines are tied up, and the
‘When the call-bell 2|

and the line tested will indicate ‘‘free.”

“up lines, and when the operator loops her

operator thereat seeing the disconnection-
| _ - Thus
when lines are left in this condition 1t 18 dis-

The weight
usually used with the flexible conductors dd
insures a good electllcal connection between
the contacts m 1’ and the conducting-plate o.

- When a plug is inserted into a switeh, its
contacts make connection with the jack-con-
tacts g and 4.
| systems be inserted either way, but prefer-
' ably the plug-contacts m should be connected
to the jack-contacts g and the plug-contacts
| m' connected to the jack-contacts 5. |
“When two lines are connected together and

Both con-

75

80‘.

9o
95

100
105

110

115

120

125

The clearing-out annunciator of two con-

‘nected lines in use by both subscribers is not
~operated by the test-battery, because the test-
circuit established resolves itself into the
well-known Wheatstone bridge, being traced

from the ground through the test outfit to a
test- contact thence in 1nu1t1ple over the two

130
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line conductors No. 1* and No. 20, eonnected
together through a flexible conductor d’', and
through the 1e51stences of the subscribers’
telephone sets, which are substantially the
sane in both ]inee thence back to central to

contacts ¢, connected together by a flexible
conductor ,forming the 0 bridge,” containing

4 elee,unﬁ-out ennuncmtm thenee from e%ch
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contact Jthmunh acall- annunclatm both an-
nunciators having an equal r es1stance thence
to ground. = The clearing-out annunemtm 18
thus 1n a YV heatstone b1 1dge and is not oper-
ated by the test-battery B’ of the test outfit.
If one and only one of the subsecribers’ tele-
phones of two connected lines is upon its
switeh, this balance is destroyed, for a vibrat-
ing bell 2 contains a resistance much smaller
than that of the subscriber’s telephone set,

and the clearing-out annunciator will be op- |

erated by a Leetnbattel y, so that when two
lines are tied up at a board because no clear-
ing-out signal is sent, and one telephone is on
e,nd the other off its hook a testing operator,
although finding the line busy, will oper ate

the eleal ing-out annuncletm SO that thetied- |

up eondltlon is dissolved.
By constructing the subscribers’ call and
telephone sets of equal resistance the clear-

ing-out annunciator will not operate when
elthel of two connected lines is tested and one

telephone is on and the other telephone is off
the hook.
whenever desired without altering the system
in other respects.

The operation of the system is as follows:

When a subscriber desires to call, he turns
the crank of his generator and ther eby tem-

porarily conneets his line with the ground,
and, sending a calling-current over the 1111e

epere,tes h"le line- ennuncmtm at the centrel_

office. He then removes his telephone from
its switch, and the operator at the central
oifice p]aeee one of a
switch of the line where the call is indicated,

spondmfr with the pair of plugs used on the

contact-bolts connected with her telephone-
wanted. She then |

loop, inds out what is
places her test-plug on the contact-piece 5 of
the switch of the line wanted as a test. If
the test indicates that the line is not in use,
the operator places the other plug of the pair
used into the switch of the line, thus connect-
ing them together. Then by moving the le-
vers of the looping-in swiich she 100pe a call-

ing-battery into the circuit and calls the sub-
. SOI‘lbel

Then she loops the clearing-out an-
nunciator into the circuit. By moving the
switch she may again loop in the calling-bat-
tery or loop in her telephone set to determine
by listening whether two connected subscrib-
ers are through conversation.

‘The line-annunciators are polarized an-
nunciators, constructed to be operated by
only one polarity of current, and they and
the operators’ test-batteries should be so con-
nected into their respective circuits that the

T'hus this feature may be omitted

palr of plugs in the

il

annunciators will not respond when a test 1S
made to their lines.

The subscribers’ generators may give cur-
rents of alternate polm ity (as they are more
generally constructed) which will operate the
hne annuciators, or they may be constructed
S0 as to give currents of only one polarity,
and in the latter case should be so connected
into their respective lines as to operate their
polarized line-annunciators.

It will be observed that in this system of

switching and testing the office ground of a

line is 110t removed whele a hne is switched
with another line.

-

70

75

80.

This does not interfere

with the working of the telephone system, as .

1t 18 well known the,t one ground on a memlhe
telephone-circuit does not interfere with its
operation.

It will also be observed thet although the
line-annunciators are not cut off hom their
lines when the lines are switched for conver-
sation they are substantially switched from
the metallic circuit by the conductor d, con-
taining the clearing-out annunciator, Wthh
acts as a shunt around the two annunemtms
so that enough of the clearing-out current is
shunted flOIIl the line- annuucmters to pre-
vent their operation. The circuit of a clear-
ing-out current may be traced from one pole
S of the subscriber’s generator, line conduc-
tor No. 1%, to eentml to contact g of the
switch, Whele the lme 18 connected, through
the annuncmtor to the common ﬂ‘lound con -

‘nection, thence through the ennunclatm of

the other connected lme to the contact g of
the jack, where the line is connected, these
annunciators being short-circuited or shunted
by the conductor d containing the clearing-
out annunciator, connected to the two con-
tact-springs g ¢ of the two lines, thence over
the line conductors Nos. 2° and 2° to contact,

7 of the latter line, conductor d', contactj of

the former line, line conductor No. 1°, back

| tothe other pole of the subscriber’s generator.
and, placing the lever of the switch Y corre-

Although the ground has been shown as
forming m‘ut of the call and test circuits, it is
obvmus that a metallic conductor mlrrht be
substituted therefor. To effect this, a con-

00

95

100

105

110

115 - '

nection to a common wire would be Sub

stituted for each oround connection.

It is to be ne‘ned that at any time a sub-
scriber while connected to another for con-
versation can call the attention of an o_pemtm

120

by ringing his call-generator without open-

ing contacts 16 and 17, thus operating the
call- annunciator.
taining two subsecribers’ circuits, their resist-
ances, and the clearing-out emmnemtor is
shunted by the call- circuis containing the
call-annunciator. An operator can thus be

signaled by the calling subscriber and can
leop her apparatus into the connected cir-
cuit for calling or conversation, and either
subseriber may when his circuit is thus tied
up secure another connection, with the result
that the tied-up condition will be dissolved.
Some features of the test system are used

The metalhc circuit, con-

125
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only in exchanges where all of the line-cir- |

cults haveapproximately the same resistance.
By thissystem of switching and testingonly

two contact-pieces are 1*eq111red for each line-

5 switch and only two leading-in wires to the

same instead of three or more eontaet—p1eees |
and leading-in wires for each switch, as in .
other metalhe-mremt multiple- ew1tehb0ard

systems.
{0

in the ground connection of his generator to
open the circult and then operetee the .gen-
erator.

contacts g and the testinstrument being per-
manently connected to ground are therefore
20 permanently conneected With each.- other.

I claimasmyinvention and desire to secure
by Letters Patent-—

telephone is switched for use, but not other-

wise, a polarized call- anmmcmtor_ln said test-:

circult so connected as not to be operated
3o thereby, and a call-circuit assoclated with said :
annunciator.

2. In a multiple- Smtehbeard exchange, a

~metallic test-circuit, comprisinga test signal-
ing device at the subsenbers station auto-

38 ma,tma,lly operated by the battery, a test re- ;|
celving instrument adapted to respond there-

to, a bettel'y, a subscriber’s-telephone switeh :

There is then no circuit throueh the | taining .a test signaling device, a metallic re-
15 line-annunciators and they will not be _oper-
~ated, but the clearing-out annunciator in the
01rc111t of the lines Wlll be operated. The | or device containing a test-battery so con-

| nected as not to operatesaid annunciator, and
|-a test receiving instrument adapted to re-
1 spond to said test signaling device;
| nation with a switch 1n said subscriber’s out-

| fit preventmw said response while the tele-
1. In a multiple-switchboard exehanwe a

test-circuit containing a en*eult-mterrupter :
25 at the subsecriber’s statlon switched from so-
as not to be-a part of said circuit while the -

In sending elearmn'-out swna,ls the sub-

592,311

the order named,

seriber’s circuit containing normally a circuit-
Interrupter at his station, said interrupter be-
ing switched therefrom while the telephone is

ductor, switeh-contaets, one at each board,
and atestoutfit ateachboard including atest

1 recelving instrument and battery adapted to
| be connected to a test-contact for testing.

s

Sbl‘flb@l"_ mampulates .the norma,lly. closed key .

6. In a multiple-switehboard exchange, in

| theorder named, test-contacts, ametallic line
| conduector, a subscriber’s station outfit con-

eontrolhnw said response, a call-circuit, a

eonduotor common to said call and test cir-:

10 cuits, anda polarized call-annunciator in said |

conduetor so connected as not to 1*espond 130 i

sald teet—battery

tallic circuits, each comprising in the order |

15 named testveontects, one at each board, a line :
conductor, a test signaling device at the sub- ij

scriber’s sta,tlon a retnm Iine conductor, a

ed to respond to said test signaling device,
so and a test plug or device ed@pted to be con-

nected to a test-contact for testing; in com- |
bination with a subscriber’s switch to prevent
sald response while the telephone is ew'ltched

for ase but not otherwise.
4. In a multiple-switchboard exchenﬂ‘e, a
metallic circuit, closed at subsecriber’s station,

55
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i
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turn-line conductor, jack-contacts, a polarized
annunciator, and a connection to a test plug

in combi-

phone is switched for use.

7. Inamultiple-switchboard exchange, me-
tallic circuits each comprising, in the order
named, a test-contact at each of two or more
boards, a line conductor, a subseriber’s out-
fit containing an interrupter normally in its
circuit, but switched therefrom while the tel-

ephone 1s switched for use, and a generator
| grounded while calling but not Whﬂe clearing
out, a return-line eonduetor, a polarwed an-
] nunclater and a ground connection; in com-
| bination with a grounded. test outfit at each

board adapted to be connected to a test con-
tact and to respond to said interrupter, and
double-cord connecting apparatus adapted to
connect two of said metallic circuits together,
with a clearing-out annunciator shuntmw the
eall- annunemtors of said metallic e1rcu1ts

8. In a multiple-switchboard exchange, in

| the order named, test-contacts, one at each

3. In amultiple- sw1tc,hboard exehen ge, me- ;| board,ametallicline conductor, asubscriber’s

circuit «containing normally a circuit-inter-
rupter at his station, said interrupter being
switched therefrom while the telephone is

él switched for use, a return-line conductor,
test recelving 111strument and battery adapt- g;

switch-contacts permanently connected there-

| to, one at each board, a polarized call-annun-

| ciator, and a connection to test outfits in mul-

normally open at central, one limb connected
through a call- annunemtor to ground, an op-
emtors grounded test outfit adapted to be

60 conneeted to the other limb for testing, an in-

terrupter in said metallic circuit at Lhe sub-

scriber’s station cooperating with said test

outfit to give a ‘“‘free” signal, and a sub-

scriber’s switch and connections preventing

65 said signalwhile his telephone is SW1tched for

- use, but not otherwise.
5 In-a multiple-switchboard e:kehenfre in

tiple branches, one outfit at each board in-
cluding a test receiving instrument adapted
to respond to said interrupter while testing

-nected as notto operate said call- annunemtor
and a-call-circuit and 1f‘rener'a,ter for 0pe1*at1nn*
said call-annunciator.

telephone-circuits connected together for con-

| versation through a clearing-out annuncia-
tor, and a test-circuit associated therewith

containing said annunciator in the bridge of
a Wheetstone bridge. | |
- 10. In a multlple swﬂehboard exchange,

] two metallic circuits the two limbs of one

. test-contacts, one at each
| board,alineconductor, a normally closed sub-

70

SW1tehed for use, a return metallic line con-

75
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- |.and the subscriber’s telephone is not switched
| for use but not otherwise; in combination
| withatest-battery, in said test-cireuit, so con-

i25 |

9. Inamultiple-switchboard exchan ﬂ'e, two

130
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connected to the two hmbs of the other, one |

limb of each cirenit being connected Lhrouﬂ'h
a resistance to a test outﬁt and battery in a
normally open bridge closed while testing, a
clearing-out &nnuncmtor 1n a separate circuit
connectmfr sald limbs, and a circuit of sub-

- stantially no resistance econnecting the other

Io

20

limbs of said metallic circuits.

11. In a multiple-switchboard exchange,
two circuits of substantially equal resistance
connected together at a board into a com-
bined circuit for conversation, a clearing-out
annunciator i1n one side of said combmed cir-
cult, a normally open bridge closed for test-

ing, containing a test-battery, connected at
one end through call-annunciators of sub-

stantially equal resistances to the said com-
bined circuit on either side of said clearing-
out annunciator, whereby on testing smd
clearing-out anmmcmtor willnotbe operated

12. In a, mulmple switchboard exchange,
two ““tied-up” metallic circuits of substan-
tially different resistance, one with its tele-
phone switched for use, and the other with
its telephone not switched for use, a clearing-
out annuncilator in one limb of said “tled_-

up” circuit, a bridge containing a test-bat-

tery, normally open at one end but closed for

testing, connected at the other end through
substantially equal resistances to both sides
of said clearing-out annunciator whereby on
testing, said clem ing-out annunciator will be

operated and the Ttied- -up” condltlon dis-

solved.

13. In a multiple - SWltcthard exchange,
two ““tied-up” metallic circnits, a switeh for
each circuit at each board contammw two
contacts, one connected to each limb, connect—

ing appm*&tus at each board to conneet the

two contacts of one circuit with the two con-
tacts of another circuit, a elearing-out annun-
ciator in said connecting apparatus, a test-
circuib for said connected circuits, and a test
outfit responding ‘“free” while testing, said
connected circuits, when their telephones are
not switched for use, and an operator’s call-

generator adapted to be connected to said cir-

cuit to operate said clearing-out annunciator.
MILO G. KELLOGG.

Witnesgses:
- FRANCES D. KELLOGG,
MAROARETHA RIEHL.
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