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INITED STATES

PATENT OFFICE.

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

MULTIPLE SWITCHBOARD.

SPECIFICATION. forming part of Letters Patent No. 592,402, dated October 26, 1897.
Application filed May 19,1891, Serlal No. 393,273, (Wo model.) |

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

Chicago, in the county of Cook and State of
Illinois, haveinvented certain new and useful

Improvements in Multiple Switchboards for

lTelephone-Exchanges, of which the following
18 a full, clear, concise, and exact deseription,
reference beirg had to the accompanying
drawings, forming a part of this specification.

My invention relates to a telephone-ex-
change system in which the lines are metallic-
circuit lines and in which the necessary
switching between the lines is accomplished
by means of pairs of double flexible conduc-
tors. | e
1t consists, first, of a system of testing the
lines at any board to determine whether or not
they are in use, and, secondly, of an arrange-
ment of the annunciators and switehes of the
different lines by which special clearing-out
annunciators are not required.

In the accompanying drawings, illustrating
my invention, Kigure 1 represents sectional
views of sections of two multiple switchboards
and the main-line central-office conneections
and apparatus of the two lines connected to

the two switchboards.  Fig. 2 represents a

diagram of an operator’s cord system and ap-
paratus necessary to illustrate my invention.
Fig. 8 represents an operator’s test system.
Kig. 4 is a diagram illustrating a subsecriber’s-
station apparatus.

Iplace as many switchboardsin the central

i

otfice as are found necessary or desirable in
order to properly operate the exchange. On
each board is a spring-jack switeh for each
line. Hach switchhasacontact-spring which
normally connects with a contact-point and is
separated from the point while a plug is in-
serted into the switchand has a contact-piece
insulated from the rest except by the circuit
connections. Tothecontact-pointisattached
an extension-piece or connection along the

surface of the switch-hole, by means of which
one of the contact-pieces of the loop test-plug

(hereinafter deseribed) forms connection with
the contact-point when the plug is inserted,
as hereinafter described. Theinsulated con-
tact-plece mentioned above is also placed
along the surface of theswitch-hole and pref-

| contact-point and is so placed that one of the

contact-pieces of the loop-switch plugs here-
inafter described forms connection with said
contact-piece when the plug is inserted. Said
plugs are so constructed and said contact-
pieces and extension-piecesof the switchesare
so placed that when the test-plug is inserted
into a switch the contact-piece of the plug
does not come into contact with said contact-
piece, and when a switch-plug is inserted
into a switch the contact-piece of the plug
does not come into contact with the extension
piece or point of the switch.

In Fig. 1, A A’ are sectional views of sec-
tions of the two switchboards shown. ¢ g rep-
resent the springs of the different switches,

h' h' the contact-points of the switches on

which the springs normally rest, and & h the
extension-pieces of the points placed along the
surface of the holes of- the switches in front
oif the points. ;7 are the insulated contact-
pieces of the switches, also placed along the
holes of their respective switches and prefer-
ably in front of the extension-pieces. a b are
rubber strips on which the metal parts of the
switches are mounted and through the fronts
of which are the switch-holes/l. These holes
are rectilinear holes and are adapted to re-

celve the loop-plugs mentioned above and to
cause them to operate the switches, as de-

scribed. 1w and x are calling-annuneciators,
one for each line shown and each connected
into the circuit of its line, as will hereinafter
be described. |

The line-annunciators have each two con-
tact-points which are normally out of contact,
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but which are pressed into contact by thean-

nunclator-drop when it indicates a call.
of these points’is marked p, and the other,
which is a spring-contact and is actuated by
the drop, as described, is marked g. One of
the contact-points is connected to the circuit

in which is the annunciator on one side of the -
‘annunciator-magnet and the other point is

One
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connected to the_ circuit on the other side of

the magnet. - | -

Two metallic-circuit lines are shown in the
figure, and they are connected to their respec-
tive boards as followsand as shown: Oneside
or branch of the line is connected to the con-

erably in front of said extension-piece to the | tact-pieces j j of its switches on the several
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boards.

tacts g hof its switches on the several boards,
passing in each case to the spring first, and

is then connected to the other side or braneh
of the line (to which the contact-pieces j j are .
connected) after said branch has been con-

The an- |

nected to all of said contact-pieces.
nunciator of the line is placed in the circuit

between the last contact-piece before the two }

branches are united and the contact-piece im-

- mediately preceding the last one, and is lo-

20

cated a,t the same board as sald last contact-
piece.

on closed circuit at the subseriber’s station

~and may be provided with any usual and ap-

propriate subscriber’s-station apparatus.

In the operator’s cord system shown in Fig.
2, D D' are a pair of loop-switch plugs adapt-
ed for use with the switehes shown in Fig. 1.
T T are the rubber insulations of the plun*s

- s s’ are the two contact-pieces of the plug.

30

The plugs are constructed and the contact-

pieces are arranged so that when a plug isin--

sertedintoa Switeh the spring is pressed away
from its contact-point, the contact-piece s
forms eonneetlon with the spring ¢, the con-
tact-piece s’ forms connection with the con-
tact-piece 7 of the switch, and the contact-

point A’ is insulated from the contact-pieces |
- of the plug.

The plugs should be inserted

- into the switches in such adirection that they

35

shown.

form the connections, as above described. Y
1s the looping-in switch for the pair of cords

{ 18 the operator’s telephone, and B
is her calling - generator.

 switeh has two levers and three pairs of con-

40

- m/, and they are connected by a loop which !
- The pair :
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tact-points on which the levers may be alter-
nately placed at the will of the operator.

contains the operator’s telephone.

The two branches of the hne are nor md,lly-

‘The other side or branch of the line |
passes successively through the pairs of con-

592,402

pairs as are found deswa,ble may be added
to the operator’s system in a way which will
be apparent to those skilled in the art. She

| needs but one telephone and calling-gener-

ator.
The levers of each loopmﬂ* -in sw:&teh nor-

mally rest on the contact-points m m'.

In the operator’s test system shown in Ifig.
3, T is the loop test-plug. ?'is the test receiv-
ing instrument, and B’ is a test-battery. w
i3 the rubber insulation of the plug, and v 2’
are its contact - pieces. The plug 1s comn-

| structed and the pieces are arranged so that
| when the plug is inserted into any Fswitch the

spring is pressed away from its contact-point,
the contact-piece v forms eonneetwn with the
spring g, the contact-piece v' forms connec-

| tion with the extension-piece 7, and the con-
| tact-piece 7 of the switch is 11013 in contact
The plug
| should be inserted into the switches in such

with the contact-pieces of the plug.

a direction that they form the connections, as
abeve described. . The two eentaet—pwees v

v’ of the plug are connected by a flexible con-

duetmﬂ*-leop in which are the test receiving
instrument and battery.
Each operator has a cord system and a fest
system, and they are conveniently mounted
at her board for her work. The conducting-
cords of the plugs should be long enough so
thatshe can connect any plug Wlth any SWlteh

1 at her board.

T T T T W — —— = e TR

In the subseriber’s-station apparatusshown

in Tig. 4, 1 is a telephone-switch. 2 is the
calling-generator. 3 is the signal-receiving
| bell. 41isthesubscriber’s telephone. disthe

1he looping-in

tion-coil.
i mitter-battery.

secondary, and 6 is the primary, of the induec-
7is the transmitter. 81isthe trans-
9 is a resistance-coil of suit-

. , | able resistance to operate as hereinafter de-
One pair of the contact-points are marked m |

adjoining them are marked nn’', and they are :

connected by a loop which eontaing the oper-
ator’s calling-generator. The next pair are
marked p p’,and theyare connected hy asim-
ple loop. When the levers pass from m m’
to p p’, they rest on nn'. The eenn-eetiens
are substantmlly as shown.

0 0 area pair of eonteet—pomts, of whicho

s astationary point and is connected by a cir-

cuit-wire to the cord-circuit which connecis

the two contact-pieces of the plugs which are :
not dlrectly connected to the switch-levers,

and o' is a contact-point which is connected

to oneof the levers, asshown, and moves with |

the lever. The contact- pemts 0 0’ are in con-
tact when the switch-levers are on the con-

tact-points m m' and are out of contact when

the levers aremoved to the other pointsof the :

switch.

The contact o’ should be so placed

" that it will not make contact with mor n when |
the switch-levers are moved from thelr nor-

‘mal position.

Only one pair of switch-plugs with their
cordsand looping-in switch are shown.

| in its normal position on the switch.

scribed.

eircuit.
secondary of the induction-coil combined ag-

These parts may be of usual forms
of apparatus and are connected as shown or
in other ways, so-as to perform practically the

operations required and the operations here-

inafter described.

When the subseuber s telephone is on its
switch, the signal-receiving bell is in the e¢ir-
cuit ot the lme and the telephone the sec-
ondary of the induction- coil, and the resist-
ance-coil are shunted by a wire of small re-
sistance, so as to be practically out of the eir-
cuit. When the telephone is off the switch,
the telephone, the secondary of the induction-

coil, and the resistance-coil are in the circuit

end the signal-bell is practically out ot the
The resistance of the telephone and

oregate in well-constructed apparatus about

_fom hundred ohms, and the resistance of the
signal-bell amounts to about one hundred

ehms. . The resistance switched into the cir-
cuit, when the telephone is off its switch for
use is therefore much greater than is the re-
sistance in the circuit when the telephone 18
Lutilize
‘erence in resistance in the operation

this dif

Other | of the test system, as will hereinafter appear.
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If the difference in the resistance when the

telephone is off its switch for use and when
118 in its normal position on the switch is not
sufficient to secure an easy adjustment of the
test apparatus to the circuits, such additional
resistance asis required may be placed in the
Whether this artificial re-
sistance is used and its amount, if used, will
depend on the apparatus and cireuits to which
the system may be applied.
Thetestreceivinginstrumentsand test-bat-
teries should be so constructed and adjusted
to each other and the circuits that the instru-
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, but will not re-

spond if the circuit is open at any point, or if

the subseriber’s telephone is off its switch and

the additional resistance at the subsecriber’s

station is included in the circuit, or the line
1s switched with another line and thereby has
1ts test-circuit open, as will hereinafter be in-
dicated, or the resistance of twolines included
in the circuit. This adjustment can be regu-
lated as required by the addition of artifieial
resistance in the circuits.
and adjustment depend on the fact that an
electromagnet may be readily made so as to
operate when a battery and a certain resist-
ance Is in circuit with it, and not to operate

‘when the resistance is considerably larger.

This operation can be obtained in different
ways, dependent on the style of the electro-
magnet, the number of econvolutions of its
coil, the size of the battery, and the adjust-
ment of the retractile spring. These parts
should be such that the electromagnet will be
actuated when the test system is looped into
thesimple circuit of any line of the exchange,
but will not be actuated when the additional
resistance is introduced. The resistance of
the coils may be such as is necessary or desir-
able in order to obtain such an adjustment of
the parts of the exchange system.

1'he operation of the cord system in connec-
tion with the switchboards will be easily un-

derstood and I will not describe it in detail.

When the lines are connected together for
conversation and the annuneciator of one of
the lines is in circuit with them for clearing-
out purposes, the combined circuit is one of
metallic continuity throughout whether
either subscriber’s telephone is on its switch
or not, so that any clearing-out current sent
by either subscriber has a free, unobstructed,
and unbroken circuit to operate the annun-
ctator and cause the annuneciator to indicate
a clearing-out signal. This is accomplished
by means of the resistance arrangement, as
described, to produce the test system with the
marginal system of adjustment connected
therewith, as described herein.

The operation of the test system is as fol-
lows: When an operator desires to test a line,
she places her test-plug into the switeh of the
line and by so doing disconnects the points

'This construction

g and A’ of the switch and connects them with
the contact-pieces of the plug. If, then, the
line is not switched at any board and the sub-
scriber’s telephone is on its switch, the test
recelving instrument will sound or respond,
indicating that the line is free to be switched
to. If, however, the subscriber has taken his
telephone from the switch for use, the instru-
ment will not sound, as the additional resist-

75

ance in the circuit will prevent it from doing

so. If, again, the line is switched at some
board and the test is made in the cut-off por-
tion of theline, theinstrument willnot sound,
because the test-circuit is open at the pair of

30

contact-points of the switeh used for switch- -

ing. If, again, the line is switched at any
board with another line and the test is made
in some switch between the one used for

switching and the subseriber’s station, the in-

strument will not sound on account of the re-
sistance included in the circuit in which the
test receiving instrument and battery are in-
cluded, said resistance being the normal re-
sistance of the two lines or, if their tele-
phones are switched for use, an increased re-
sistance on account of the extra resistance
thereby switched into circuit with the lines.
Therefore when the test receiving instrument

and battery are looped into closed circuit with

a line, the test indication is made by the mar-

ginal adjustment of the instrument to the

battery and resistances by which the instru-
ment sounds when the comparatively greater
current is passing through it when neither the
line nor the subsecriber’s telephone is switched
for use, due to the comparatively small re-
sistance of the circuit, and does not sound

when the comparatively smaller current is

passing through it when either the line or the

QO
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subscriber’s telephoneis switched for use, due

to the comparatively large resistance of the
circuit, | |
When a test of a line is made and the test

recelving instrument sounds, the operator

knows that neither the line is switched for

ITO

use nor the subseriber’s telephone is switched

for use, and when the instrument does not
sound she knows that either the subsecriber’s

telephone is switched for use or the line is

switched for use and she will not connect the
line with any other line. -

The other operations of the system will be
easily understood and I will not describe them
in detail.

-

When an operator receives a call from a

line, she places one of a pair of her plugs in
the switch of the line, and when she connects
the line with another line she puts the other

plug of the pair in the switch of the other

line. The result of these operations, as far

as the annunciators are concerned, will be

hereinafter described. |
In multiple systems heretofore devised the

line-annunciators have been placed in the

circuit-wire which connects the two branches
of the line after one of the branches has

passed through all the pairsof its switch con-
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tact-points and the othier hias been connecﬁed. '

to the other contact-pieces 6f its switclies on

the several boards, and 4 special elearing-out | e
annunciator Has been déquired for each péair

of switch-cords. In my system, by the em-
ployment of the liné- annunciators coin-
structed Wwith contact-points; 48 described,

- aid the location of the annuneiators-in thelr

10

20

respective eircuity; asdeseiibed; I provide for |
a single anmmcmtor in the (31rcmt of each |
- tWwo lmes connected together for conversation, | -
which is located at the board where the adon- |
nection between the two lines is made and |

which will indicate any clearing-out signal
sent over the line, anid at the same time I
dispense with the use and the accompanying
expense of special élearing-out annutnciators
for the Several pairs of eords

- In some multiple systems the test indicates

to the operator that the line is switched at

some board of the exchange:. In other SYS-
tems the test indicates bh&‘t the subseriber’s
telephone is switehed for use: In my system
the test indicates that the line is *‘ busy”

whether it is switched at any board or the |

subseriber has taken his telephone down for

use; and the service of the excharnge is more

satisfaetory to the subseribers that in gither

~ of the other g‘%neml systems of testing above

30
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40

indieated.

When an opetator conmnects 4liné on which
a-call has been indicated at her board with
anotheér line by the ingertion of the switch-
pliigs, 48 hetetofore indicated; and the other
line has its ealling- afinitinciator at atothier
board of the excha,nﬂ*e, the annuneciator of
the line in which the call originated is in-

cluded in the eircuit and the annﬂnclaﬁ”“‘ of |
When |

the othéi line is not in the ciretit.
both dnntncigators are 16cated at hér board;
both-would be left in the cireuit; but she will
leave down the drop of one of the annuneia-

~ tors, which shuntsthemagnet and praetrwally

50
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removes it from thé cirouit: In multiple sys-
tems she will be reqtired to do this comipara-
tively but few times: She theréfore has at all
tinmies one anntinciator in the ¢ireuit of any
two lines conneeted together and this without
the tise and expense of speeial clearing-out
annunciators.

- In other multiple- SWltGth&Id systems two
switches have been employed for each line
at the board where the line-annunciator was

placed,oneknown as the ‘‘ answerin ﬂ'—smtch ”

and the annunciator placed 1n the cireuit of
the line between them. In that case the op-
erator is enabled to leave the annunciator of
one line in the ¢ircuit and the other out of

cireuit when he connects two lines together

which have their annunciators at her board.
This is accomplished by connecfing the an-
swering-switch in the circuit of the line far-
thest Of all the switches of the line from the

subscriber’s station and placing the line-an-

hitheciator between the answer 1nfr-SWIteh and |

the next precedmﬂ‘ smtch ThIS arrange- |

592,402

nment requires two swqtehes at one of the
bodrds, so that one line- annunciator shall
ever be ifi the cireuif of two connected lines.

I the systéni herein described, however, only

oiié line-switeh is 1'equ1red for each line on

‘edich bodard: This is accomplished by the ar-

70

rangement of annuneciators and switchesand

 of the anhuneiator-contacts, as deseribed

herein.

I claim as my invention—

1. Inatelephone-exchange systeni, a metal-
lic-circiiit line normally or during the fime
while it is not switched for convelsatmn on
closed ciretif; in ecombination with switeh dp-

paratus by which the line may be switched

in metallic cireuit with another line, resist-

‘dance at the subscriber’s station and a switch
with contacts to switch a greater resistance
‘into the line-eircuit when the telephone is

switched for use than the normal res&tance,

 a tesb receiving instrument and battery in a

loopand swmeh apparatus by which said loop
niay be looped into the normal circuit of the
line, said instrument and battery being so ad-
justed to each other and the line and the re-

the lile with the ddditionhal resistance in the

lifie on the telephoné being switched for use
- or on closed circuit with the lifie atid another

- line 8nd the comparatwely orgater resistance
' being thereby

ineluded in “thie circuit; sub-
sf&ntmlly as seft forth.:

2. In & telephone-exchange system, mitilti-
ple switcliboards, metallic- circtit lines esch

noérmally or during the time while it is not

swiftcehed for conversatlon on closed cireuit, in

each line may be switched in metallic circuit

with any other line; resistances at the sub-
seriber’s station and a switeh with contacts

to switeh a greater resistance into the line-

cireuit when the telephone is switched for use

into the normal circuit of the line, said in-
strument and battery being so ad;jusfsed to
each other and the line and the resistarnces

| by the marginal adjustment of the instrument
- fo the other parts that the instrument sounds
when they are included in the normal closed

cireuit of the line with its comparatively small
resistance but does not sound when on open

- ¢irenit or on closed circuit with the line with
the additional resistancein the line on the tele-

phone being switched for use or on closed cir-
cultwith the line and anotherline and the com-

- paratively greaterresistance being thereby in-
cluded in the ecireuit, substantlally as sel

forth.
3. Ina telephone-exchange system, a metal-

75
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‘sistances by the marginal adjustment of the .
instrumetit to the other parts that the instru-
ihent sounds when they are included in the
hormal closed cireuit of the line with 1ts coms-
' paratively small resistance, but does not souiid
whien on openh cireuit or on closed circuit with

95
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- combination with switch apparatus by which

I1O

than the normal resistance; a test receiving -
 instrument and battery in a loop and switch
“apparatus by which said loop may be looped
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o

lic-circuit line, one side or branch of which
passes through a pair of switch contact-points
and thence by an ungrounded connection to
the other side or branch of the line, in com-
bination with switch apparatus by which
when the two sides of the line are connected
through such switch with the two sides or
blenehes of another metallic-circuit line, said
palr of contact-points is open, resistances at
the subsecriber’s station and a switch with con-
tacts to switch a greater resistance into the
line-circuit when the subsecriber’s telephone
18 switched than otherwise, a test receiving
instrument and battery in a loop and switch
apparatus by which said loop may be looped
into the normal circuitof the line, said instru-
ment and battery being so ed]usted to each
other and the line and the resistances by the
marginal adjustment of the instruments to
the other parts that the instrument sounds
when they are included in the normal closed
circuitof theline withits comparatively small
resistance but does not sound when on open
circuit or on closed circuit with the line with
the additional resistance in the line on the
telephone being switched for use or on closed

- clreult with the line and another line and the

30

35

comparatively greater resistence being there-

- byincluded in the circuif, substemm,lly as set
> forth.

4. In a telephene-—etehanfre system, multi-
ple switchboards, metallic-circuit lines, one
side or branch of each of which pass thr euﬂ'h
a palr of switch contact-points and thence by
an ungrounded connection to the other side
or branch of the line, in combination with
switch apparatus by which when the two sides

- of the line are connected through such switch

40

45

I, 50
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with the two sides or branches of another me-
tallic-circuit line, said pair of eentaet—pomts
18 open, resistances at the subseriber’s station
and a switch with contacts to switch a greater
resistance into the line-circuit when the sub-
seriber’s telephoneisswitched than otherwise,
a test recelving instrument and battery in a
loop and switch apparatus by which said loop
may be looped into the normal cireuit of the
line, said instrument and battery being so ad-
Justed to each other and the line and the re-
sistances by the marginal adjustment of the
instrament to the other parts that the instru-
ment sounds when they are included in the

normal closed circuit of the line with its com-

parativelysmallresistance but does not sound
when on open cireuit or on closed circuit with
the line with the additional resistance in the
line on the telephone being switched for use

or on closed circuit with the line and another

line and the comparatively greater resistance

beingthereby included in the circuit,substan-
-tlally as set forth. |

5. In a telephone-exchange Svstem ‘multi-
ple switchboards, metelhe circuit lines,
swifches for said lines, one switch for eeeh
line on each board, one side or branch of each
line passing successively through pairs of con-
tacts of the line-switcheson theseveral boards
and from the last contact to contact-pieces,
oneforeachswitch of theline, and to the other
side or branch of the line, in combination with
pairs of double or loop switch plugs at each

o

60

70

board, the two contact-pieces of each plug be-

ing connected by flexible conductors to the
two contact-pieces of its mate, adapted to be
inserted into the switches and when a plug is
inserted into a switeh to disconnect the pair

75

of contact-points and connect one of the con-

tact-pieces of the plug with that contact-point
which is connected with said first-mentioned
side or branch of the line, while the other con-

tact-piece of the plug forms connection with

30

the contact-piece of the switch, and loops, one

at each board, each containing a test recely-
ing instrument and battery and connected on
1ts two sides to the two contact-pieces of a
loop test-plug adapted to be inserted into any
switch at its board and when inserted to dis-
connect the pair of contact-points of the
switch and form connection between them and
1t8 two contact- pleees substantially as set
forth.

6. In a telephone exchange system, multi-
ple switchboards and a metelhe circuit line
normally on closed circuit, one side or branch

Q0

of which passes successively through pairs of 95

the line-switeh contact-points on the several

boards there being one pair only of said con-

tacts for each line on each board and the other
side or branch of which is connected to switch
contact - pteces of the line on the several
boards, in combination with a line-annunecia-
for in the circutt of the second-mentioned side
or branch of the line between the switeh con-
taet-—pleee connected farthest from the sub-
scriber’s station and the next preceding con-
tact-piece and located at the board where the
irst-mentioned contact-piece is located, and
a pair of contacts shunting the ennunemtm-
magnet while the ennuneietm‘ indicates a call,
substantially as set forth.

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

-MILO G. KELLOGG.

Witnesses:

B. WASHINGTON MILLER
C. M. BROOKE.
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