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To all whom it may concert:

- Be it known that I, M1ro G. KELLOGG, Of
Hyde Park, Illinois, have invented certam
new and useful Improvements in Multiple
Switch - Boards for Telephoune- lixchanges, of
which the following is a full, clear, concise,

and exact descriptiml, reference beiug had to

the accompanying drawings, forming a part of
this specification.

My invention relates esl}ecm}]y to a tele-

phone-exchange system in which the subserib-

ers’ lines are meunded at the central office.

It consists, nst of a multiple switch-board
system of opemtm an exchange and testing at
any board to determine whether any given line
is in use, which system I shall hereinatter de-
seribe and claim in detail.

It consists, secondly, of an operator’s sys-

tem of cords, apparatus, and circuits for an-
swering, calling, switching, and elearing out
subseribers’ lines, which system 1 shall here-
inafter deseribe and elaim in detail, said sys-
tem being applicable to said multiple switch-
board system mentioned above and to other
systems of telephone-exchange switch-boards.
In my multipleswitch-board system 1 place
as many switch-boards 1n the central oflice as
are found necessary, in orvder to answer the
calls and connect and disconnect the subscrib-
ers’ lines. On each board 1 place for each
telephone- line which eenters at the oflice a
spring-jack or similar switeh having three in-
sulated contact-points, two of WhlGh are nor-
mally in contact, said switch belng adapted
to receive a plug, and when the plug 18 1n-
serted to {1i8(‘101‘111ect the points which are nor-
mally in contact and connect one of them and
the other contact-point to the metal piece of
the plug, to which 18 attacbed a flexible con-
dueting-cord, and when the plug 1s withdrawn
to again counect the contact-points which are
normally incontact and disconnect those which
are in contact while the plug is inserted. The
switches of a line on the different boards may
be called a series of switches. I place near
each switch an insulated contact-piece, which
I use asatest-bolt of itsline. 'These best pleces
or bolts on the different boards belonging to
a given line may be called aseriesof test pieces

or bolts.

Figures 1* and 1" of the drawings are front
views of sections of two multiple SWItCh boards
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to which the same wires are connected.  Ifig.
2 shows a complete diagram of the boar dS with
their connections and ’Lll the central-oflice ap-
paratus, circuits, and connections necessary to
operate them according to my invention.

In the drawings like parts and apparatus
are indicated by the same letters of reference.

In Fig 2, A is asectional view of the switch-
board shown 1n IFig. 1*, as 1ndicated by line d
e; and A’ isasectional view of the switeh-board
shown in Fig. 17, as indicated by lined e.

a b reprebenb 1ubb01" strips on which the
metal parts of the spring-jack switches are
mounted. These strips may be long enough to
receive any convenient number of bplll]ﬂ" Jack
parts.

[ 1, &e., are square holes through the fronts
and .1113 the edges of the strips ada,pted Lo re-
ceive the switeh-plugs. S

The contact-springs g g, &e., are mounted
to the rear of and are parallel to the holes 7/
&e., to whiceh they belong, as shown. The
contact-points & 2, &ce., on which the contact-
springs or spring-levers normally bear, pass
through thestrips, and have connecting-pieces
I, as shown. The contact-pieces j 7 of the
switches are placed on one of the faces of their
respectiveswitch-holes, asshown. Theswitch-
plugs are substantially as shown, and as will
hereinafter be described.

The several parts mentioned above are so
made, shaped, arranged, and adjusted that
when a plug is inserted into any of the holes
it raises the spring-leverin the rear of the hole
from the contact-point on which 1t normally
bears, and the metal picce of the plug is con-
nected to the spring-lever and also to the con-
fact-plece j.

Fach section of a rubber strip, with its
spring-lever, contact-point and contact-piece,
and the hole, all arranged and operating as
above, may be called a “‘spring-jack switch.?”’
The rubber strips are placed one above the
other, as shown. Thelower edge of onc strip
therefore providesthe upper edges of the holes
in the strip whichisbelow 1t. It 1s not neces-
sary that the holes should be actually square.
They may be of any shape adapted to the

shapes and arrangement of the parts used.

i ¢ are the test-bolts mentioned above. Ifach
test-bolt is placed to the right of the Spring-
jack switch of the line to which it belongs.
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It may, however be placed 1n any other con-
venient place, prowdmw it 38 s0 marked or

placed that it may readlly be known to what
line it belongs. |

Two- subscribers’ lines are shown in the
drawings. Thev are marked line No. 1 and
line No. 2. ss are theswitchesof lineNo. 1 on
the two boardsshown, and r " are the switches
of line No. 2 on the two boards shown. They
may be single-cireuit wires grounded at the
subscribers’ stations, and they pass through

their series of’ switch- -points ¢ hon the differ-
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line No. 1 and z is for line No. 2.

ent boards, and to ground, passing first to the

lever ¢ of a Smtch all 1n the usnal manner,
and as shown. The other wires of the ex-

-change would be connected to their switches

in like manner. Other boards might be added
to the exchange, and the circuit of the lines
through their respective series of switches on
the different boards wounld be similar to the

-above, and such as is usual.

- w and 2 are calling-annuncjators. Thele

‘may be one for each hne, and they may be dis-

tributed on the several boards, so that the

operators may conveniently answer the calls

The annunciator w is for
Tdach an-
nuneciator is placed in the circuit of its line
after the line enters the office and before if;

of - the exchange.

goes to any palr of switeh-points, g 2, of any-

ofits series of switches. TFrom each line, after

it enters the office and before it goes to its an-
“nuneciator, I branch a wire or wires to each of

35

the contact -pieces j.j of its series of switches.

Wire 87 and its branches thus connect line

- No. 1 with contact-pieces j j of switches s and

¢, and wire »
.lme No 2 with contact-pieces § 5 of switches

40
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and i1ts branches thus connect

» and . From eac_h line, after it enters the
office and before it is eonneeted to any of the

-contact-springs ¢ of its switches, and prefer-
~ably from a point between- the annunciator

and the springs, I branch a wire or wires to

- each bolt of its series of test-bolts i ¢, as shown.

45
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s”" and 1its branches thus connect line No. 1
to its test-bolts ¢ 4, and #”” and its branches

. thus connect line No. 2 to its test-bolts 7 <.

- with plugs, keys, switches, clearing.out an-
‘nunclators, operator’s telephone, calling-gen-
‘erator, and circuits.

50

B in Fig. 2are operator’s systems of cords

One system is shown at

~each board and i1s intended for one operator.

Only one palr of cords, with its plugs key,:

- switch, and clearing-out annunciator,is shown

55

in meh system. ‘Others could be added in a

- mapner which will be appqrenb to thoseskilled

60

1n the art. |
- "D D’ are the two switch-plugs con nected to
the pair of cords.

-mm-are the metal pieces of the plugs adapted

| --When the: plug 1s inserted in the switch to

A

separate the spring-lever g {rom the contact-
point- & of -the switch and form connection

with the lever g and contact-piece ;. .
- ©C C are the rubber handles of the plugs.
- m n are connecting-pieces, as shown.

- ois ametal piece connected to the ground,

I for one operator. |
flexible conductor with a plug or testing device

bell.

tact-piece j of its switeh with the line.

385,863

and. on. which the plugs normally rest, as

shown, and by which the cords are normally

connected to the ground. Weights, in the
usual manner, or other similar devices may be

used to bung the pleces n on piece o and es-

tablish a good connection.
- Yisa 100p1nﬂ* in switch.

y y and 2z z are contact-bolts of the switch, 75 '

on which the operator may at will place the
pair of switch-levers.

k is a calling-key, constructed, connected,
and operating as shown.
device might be used in its place. -

v 18 a clearing-out annunciator.

B is the operator’s signaling-generator, and
t 1s her telephone. - She needs only one gen-
erator and telephone for her cord system.

- The circuits are substantially as shown.

T T are operator’s test systems. One sys-
tem 1s shown at cach board, and is mtended
KHach system consists of a

at one end and grounded at .the other end by
means of a conductmg wire, and a signal bell
or device and au electric battery or gener-

Asmtch or snmlq,r R

35

90

ator in the circuit between the plug and the

ground.

I is the test; plug or devwe, and is S0 con-
structed that the operator can readily bring
it into contact with any contact-piece or test-
bolt 4 at her board.

B is the test-battery, and I is the electrlc
The battery and bell should be so ad-.
justed to each other that the bell will ring
when the test-circuit deseribed above is closed
through a circuit of small resistance—as, for

100 .

mstance that from any test-bolt 4 thronﬂrh the

connectlons of 1ts line on and between the dif-
ferent boards and to ocround, but will not

‘ring when the test circuib. or system is closed

through a considerably larger resistance—as,

105

for instance, that of a subseriber’sline and his )

signal-bell, telephone, and ground, or that of

a-joint conductor, the branches of which are
two subscribers’ hnes connected together and

i1o

passing through their telephones or Slﬂ*n&l bells

and to ground.
The different. parts of an operatm’s cord

in'convenient arrangement at the board which

she attends, so that she can conveniently op-

erate the exchange system. Thecordsshould

‘be long enough to reach any of the switchesat

the boards. .
It 18 evident that when one smtch plug of a

jack switch of a line the line is opened at the
contact-points g & of the switeh and is discon-

nected from the ground, and the flexible cord
-attached to the: plug is connected to the line
-both through the spring-lever ¢ and the con-
It is
alsoevident that when this connection is made
| the calling-annunciator of the line is shunt-

tact-piece 5 and their connecting-wires.

120

Ppair 18 inserted,as described, into any spring-

125

tsof

ed or short-circuited by the connecting-wire |
of small resistance which connects the con-

Ity

L5
system and her test system should be placed
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also evident that When the other switeh-plog
of the pair is inserted, as described, 1nto the
spring jack switeh of another line that line 1s
also opened at the contact-points ¢ /v of 1ts
switeh, and 1s therefore disconnected from the
ground,and the flexible cord attached to the
plug is connected to the line both throungh the
spring-lever ¢ and the contact-piece ) of the
switch and connecting-wires. 1t 1s also evi-
dent that thetwo wiresthus disconnected from
the ground are connected together for conver-
sation,and that thelr annunciators are shunted
or short-circuited by wires of small resistanee,
and that the operator’s telephone or the clear-
ing-out annunciator » 18 1n the circuit of the
wires thusconnected as the levers of the switeh
Y are on the bolts 2z 2z oryy. 1t will also be
seen that all the test-bolts 4 ot a line are con-
nected to the line whether 1618 switched for
conversation or not. The Iine-annunciators,
being thus shunted or short-cireuited by wires
of small resistance when thelr lines are
switched for conversation, will not retard the
telephone - currents by their magnetic action
and will not be actunated by the dcmmg-out
signals, the latter being indicated ouly by the
(*1{1{111110' out annunciator w hl(,h 135 1n the eir-
cult.

1t will be seen that if the key £ 1s depressed

the two plugs are separated or disconnected

from each other and the plug D 1s grounded
through the calling-generator or battery B. 1t
will therefore send a calling-current to the line
1IN0 wnose spring-jack sw 1tch the plug is placed.
The operation of the test system is as fol-

lows: Il an operator at any board wishes to |

find out whether any given line is in use at
another board, she places her test plug or de-
vice on the test-bolt 7 of the line on her board,
and if the line Is not in use her test-bell re-
sponds because there is a closed eircuit from
the ground through her test-bell and battery
to the test-bolt a,ml thence through the spring:-
jacks and couneetmn wires of the line to the
office ground. If the Tine, , however, is in use,
by having a switch-plug in one of its SPring -

Jack 5W1t0hes on another board the bell will

not respond, because the eircuit traced above
1s opened. There will of course in the latter
case be o complete cirenit from the ground

through the test-bell and battery through the |

subscriber’s line and apparatus to the “IOHlld
at the outer end of the line, and if anothel line
is connected to the line tested through that
line and 1its subsecriber’s apparatus and to
Asstated previously,
the bell and battery should be adjusted to each
other, so that the bell will not respond when
the battery 1s closed through 1t and the line-
circuits, but will respond when the battery is
closed through the circuit from a test- bolt
to the office ground, as deseribed above. In
practice 1t will be found that about one cell
of battery and a signal of proportionate resist-
ance will answer the requirements of the test-
ing apparatus.

The test-bolts 7 72 of a line are connected to

tabove and strong enongh to operate the

it between the subscriber’s station and the
switches, and. preferably, as heretofore indi-
cated, from a point between the line-annunei-
ator and the switch-springs. I'he test system
would not operate as deseribed if the bolts
were not connected to their line between the
station and the switches.

The connection between a line and its test-

bolts is preferably made, ag indicated, with

the line-annunciator between the point of con-
nection and the sabseriber’s station and not
with 1t between the point of connection and the
office ground, for the reason that in the latter
case a testing-battery would be required strong
enougin to actuate the testing-bell through the
resistance of the line-annuneciator and greater
care would be required to adjust its strength,
so that 1t would not also operate the bell
thirough the line-circult of the line tested. It
is for this reason that the arrangement of an-
nunciators and ecireuits herein deseribed is
preferable with this system of testing fo that
shown and claimed in my patent, No. 247,199,
of meptember 20, 18S1. 1 do not, however,
wish to limit myself to the particular arrange-
ment of annunclators herein shown and de-
seribed, as my testing system i1s 1ntended to
Include any arrangement of apparatus and cir-
cuits wherein the battery and test-bell are so
adjusted to each other and to the circenits that
the bell will respond when the battery 1s closed

through 1t and the line spring-jacks and the
otfice nlound, and will not respond when 1t is
merely elosed tiirough the subseriber’s line to
the outer ground,

The subseribers’ lines shown and deseribed
In this speecification are closed-circuit lines
gronnded normally at the central office and
grounded at the subseribers’ stations and pro-
vided with the usual outfits at the stations.

The testing system 18 applicable to any ar-
rangements ol circuits in which the lines are
normally grounded ab the central and are dis-
connected from theground therewhenswitched
for conversation,

Where a line 18 being tested and an annun-
ciator 13 1n cirenlt with it, whether it be its
calling-annunciator or a clearing-out annun-
cltator, the annunciator should be so con-
structed and adjusted that it will not be actu-
ated by the testing-battery used. Annuneia-
tors such as are ordinarily used in telephone-
exchange systems when placed in the circuit
would not be actuated similar to that indieated
Lest.

I ¢laim as my 111?011“011 and desire {o secure

by Letters Patent—

1. In atelephone-cxehangesystem, the coln-
bination of lines normally gr OI_md(:d .;113 the cen-
tral office with switches at the central office,
one switeh for each line, annuneciators, one an-
nunclator 1n ecach line placed in the central
olfice between the line-switeh and the sub-
scriber’s station, branch wires, one wire
branching from each line between its annun-
ciator and 1ts subseriber’s station to an insn-

lated piece of ite switeh, a pair of switch-

73
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plugs with flexible cords, and a cleerirng-oub

‘annunciator, said clearing-out annunciator be-

- 1ng in a circuit which connects the contact-

1O

20

points of the plugs and each of said plugs be-
ing adapted when inserted into a switch to dis-
connect the line which belongs to the switeh

from the ground and to connect its contact-

point to the line both through the calling-an-
nunciator and through the insulated contact-
piece of the switchand its branch wire,where-
by, by the insertion: of the plugs into the

switehes of any two lines, the lines are dis-

connected from the ground and are connected
together for conversation, their calling-annun-

15r_e1eters being shunted or short-circuited by

wires of small resistance, and the clearing-out

annunciator being 1n the circuit of the lines-
| for each line, each switehing device being &5
-adapted to disconnect its line from the ground .

so connected.
2. Ina telepbone-exchange system, tﬁ() sub-

seribers’ lines temporarily _dlseenneeted from.
the ground at the central office and connected
together for conversation, with their calling-

~annunciators shunted by wires of small re-

25

30

sistance, in combination with a clearing-out
annunciator in the cireunit of said lines, sub-

stantially as and for the purpose set forth.

3. In a telephone-exchange system, two or
more switch-boards at Wthh the same lines
are connected,switches,one foreachlineon.each
board, and branch wires, one wire branching
from each line between its calling:annuncia-
tor and its subscriber’sstation to an insulated
piece of its switch on each board, in combina-
tion with switch-plugs with ﬂeuble cords at

each board, each of said plugs being adapted
| when‘inserted into a switch to connect its con-

~tact-point to the line both-through the call-
~ ing-annunciator and through the insulated con-

40
43

50

tact-piece of the switch and its branch wire,

whereby when a plug 1is inserted into the
switch of any line at either board the line is
connected to the flexible cord and its ealling-
annunciator is shunted or short-circuited by

a wire of small resistance, substantially as and-

for the purpose set forth.
4. In a telephone-exchange system, a tele-

phone-line grounded at the subscriber’sstation

and normally grounded at the central office,
and a switehing device at the central office in
the cireult of said line- adapted to.-disconnect

the line from the ground and connect it with-

- another line for conversation, in combination

. with a test-bolt connected tosald line between
‘the subscriber’s station and the sw ]tC]JlI]ﬂ" de-
vice, (whether the line is switched or not ) &

93

60

local test wire or circuit, said wire or cir u:ub

being grounded at one of its ends and con-

nected at its other end to a switch- -testing de-
vice adapted at the will of the operator to be
brought into connection with said test-bolt, a

test-receiving instrument and a battery, said
instrument and said battery being connected in

‘said test wire or circuit between its end which
is grounded and its end which i1s connected to

said switch-testing device, said battery being

- so small (or weak) that it will not operate said
- test-receiving 1nstrument when, on the test | mstmment a,nd said ba,ttery bemg connected '

| being applied and the line being switched for

conversation, there 1s a complete -circuit
through the test instrument and battery to the 70
ground at the subscribers’ stations only, but
said battery being so strong as to operate said

test-receiving instrument when, on the test

being applied and the line being not switeched
for conversation, there is a complete circuit 75
through the test instrument and battery both -
to the subscriber’s ground and to the office
ground of theline, substant,lally as and for bhe |
purpose set forth.

5. In a telephone ezehanﬂ'e system tele- 8o

phone-lines grounded at the subserlbels’ sta-

tions and normally grounded at. the central

office, and two or more switch-boards for said

lines, each board having a switching device

and to connect 1t with another line for eonver-

sation, in combination with test-bolts, one for

each line on each board, each test-bolt being
connected to its line between the subscriber’s go
station and the switching devices of the line, :
local test wires or circuits, one for each board,
each wire or circuit being grounded at one et’

its ends and connected at its other end to a
switch-testing device adapted at the will of the g3
operator to De brought into connection with
any test-bolt at her board a test-receiving in-

I strument and battery for efi,eh test wire or cir-
cuit, the test instrument and battery being in |
sald wire or circuit between its end which IS 100

grounded and the end which is connected o
its switeh-testing device, and the instrument
being at the board to which the test-wire be-
longs, said battery being so small (or weak)

that it will not operate said test-receiving in- 1c5

strument when, on the test being apphed and
the line being switched for conver sation, there

is a complete circuit through the test-receiv-
ing instrument and battery to the grounds at

the subscribers’ stations only, but said battery rio -

being so strong as to operate said test-receiv-
ing instrament when on the test being applied

| end the line being 110t switched for conversa-

tion, there is a complete circuit through the

test-receiv ing instrument and the ba,ttery both rrg

to thesubseriber’s ground and the officeground
of the line, substantnlly as' and for the pur-
pose set forth.

6. In a telephone-exchange system,; a tele-

phone-line normally grounded at the central 120

office by aground-wire of small resistance,and
a switching device in the circuit of said line

adapted to disconnect the line from said
ground-wire and connect it with another line
for conversation, In combination with a test- 12

bolt connected to said line between the sub-
scriber’s station and the switching device, a -
local test wire or circuilt, said wire or circuit
being grounded at one of its ends and con-

nected at its other end to a switch-testing de- 130

vice adapted at the will of the operator to be
brought into connection with said test-bolt, a
test-receiving instrument, and a battery, said

S
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in said test wire or circuit between its end
which is grounded and ifs end which is con-
nected to S‘lld switeh-testing device, said bat-
tery being so strong as to {Jpemte said test-re-
celving instrument when closed through the
switeching device and said ground-wire of simall
resistance, but so small (or weak) as not to op-
erate said instrument when closed through a
larger resistance, substantially as and for the
purpose set forth.

7. In a telephone-exchange system, a tele-
phone-line normailly gmunded ab the central
office by a ground-wire of small resistance, two
or more switch-boards for the exchange, cach
board having a switching device for said line,
each switching device being adapted to dis-
connect the line from said ground-wire and
connect it with another line for conversation,
in combination with test-bolts, one for said
line on each board, each test-bolt being con-
nected to the line between the subscriber’s
station and the switching devices of the line,
local test wires or eireuits, one for each board,
each test wire or circuit being grounded at
one of its ends and connected at 1ts other end
to a switch-testing device adapted at the will
of the operator to be brought into connection
with the test-bolt at her board, a test-receiv-
Ing instrument and battery for each test wire
or circuif, the test-receiving 1nstrument and
battery being In ils test wire or circuit be-
tween its end which 18 grounded and its end
which is connected to 1ts switch-testing deviee,
and ecach i1nstrument being at the board to
which its test wire or circeuit belongs, said bat-
tery in each test wire or circult being sostrong
as to operate its test-recelving instrument
when closed throngh said switehing devices
and sald eround-wire of small resistance, but
so weak (or small} as not to operate said in-
strument when closed through alarger resist-

ance, substantially as and for the purpose set |

forth.

S. In a telephone-exchange system, a tele-
phone-line normally grounded at the central
oftice, 2 switching deviee for said line adapted
to disconnect the line from 1its office ground

and conneet it with another Iine for conversa-

tion, and a calling-annunciator in the cireuit
of theline between the subseriber’sstation and
the switching device, 1n combination with a
test-bolt connected to said line between said
calling-annunciator and said switehing deviee,
sald test-bolt being adapted to be connected
at the will of the operator with a test wire or
circualt grounded at its other end, in which
wire or circuib 18 a test-receiving instrument
and battery,substantially asand forthe purpose
set forth.

9. In a telephone-exehange system, {wo or
more switch-boards at which the same lines

by

are connected, switches, one on each board for
each line, enllmg ﬂnnunclatms, one for each
line and conneeted in the circuit of its line be-
tween thesnbseriber’s station and the switches
of the line, test-bolts, one for each line on each
board, each test- bolt being connected to 1ts
line between the line-switches and the calling-
annunciator, each test-bolt being adapted to
be connected at the will of an operator to a
test wire or circuit at its board, in which 18 a
test-receiving instrument and battery, and
branch wires branching from each line between
its subscriber’s station and its calling-annun-
ciator to an insnlated piecce of its switeh on
each board, in combination with switch-plugs
with flexible cords at each board, each of said
plugs being adapted, when inserted info a
smtch to conneet its contaet- point to the line
both through the e‘ﬂllng and through the in-
sulated contact- piece of the switeh and its
branch wire, all snbstantially as and for the
purpose set forth.

10. In a telephone - exchange system, the
combination of the subseribers’ lines, the
switeh-boards, the switches, the annunciﬂtors,
circuit-connections between the switches and
the subseribers’ lines through the annuncia-
tors, and separate circuit-connections between
the subsecribers’ lines and the switches around
or shunting the annunciators, substantially as
sef forth.

11. In a telephone-exchange system, the
combination of a multiple switch-board, the
subseribers’ lines, the switehes, one for each
line in cach board, their circuit-connections,
the test-bolts, one for each switch, connected
to the lines between the subseribers’ stations
and the switches, the test-cireuits connected
with the lines, but normally in open eircuit
therewith, a battery and signaling device 1n
the fest-circuit, and a test-plug adapted to
close the test-cirenit at the test-bolt of any
line, substantially as set forth.

12. In a felephone-exchange system, the
combination of a multiple switeh-board, the
subscribers’ lines, the switches, one for each
line in cach board, their eircuit-connections,
the test-bolts, one for each switeh, the test-cir-
cuit eclosed throungh the main line when the
line is connected up, but closed through a lo-
cal cirenit when the line is free, said test-cir-
cuit including a signaling device and a battery
of sufficient Stlﬂ‘nﬂ‘th t{) operate the signal
when a eireualt 18 clo%ed through the unopened
switches, but too wealk to Opelate the signal
through a eirenit including onc or more sub-
sceribers’ lines.

MILO G. KELLOGG,

Witnesses:
- MirroN HEAD,
CAarLviNn D WoOLT.
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