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To all whom it may cmwern-

Be it known that I, MiLo G. KELLOGG of
Hyde Park, Illinois, have invented certain
new and useful Improvements in Multiple
Switch-Boards. for. Telephone- Exchanges, of
which the following is a full, clear, concise,

and exact descmptmn referenee being had to

10

 the accompanying drawings, forming a part|

of this specification.
My invention relates to a telephone ex-

_change system in which the SlleCI'le‘i §’ ]1nes

~are metallic cireuits.

20

It consists, first, of a multlple smtch bmrd
system of opemtmw an exchange and testing
at any board to determine whether any given i
line is in use, which system Ishall hereinafter
describe and claim in detail. -
It consists, secondly, of a certain construc-
tion of spungJack switches and test- bolts,

which Ishall hereinafter deseribe and claim in
detail, said invention in spring-jack switches |

and test bolts being applicable to said multi-

- toothersystems of telephoue exchange switch- |
- .G‘tlled +¢3 series of double test- bolts.”

25
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ple switch-board sy Stem mentioned above and

boards. -
It consists, thirdly, of an operatm S centrdl

office System of cords, with plugs, SWItcheS,

telephone, battery or genemtor, annunclators

and circuits for answering, calling, switching,

and clearing out ‘subscubers’ lines, which'I
shall hereinafter deseribe and claim in detail, .
said system being applicable to said mulblple

‘switeh-board system mentioned above and to

other systems of telephone exchawe swifeh-

boards. .
"In my mnltlple switeh-board system I use

- Ioop switch-plugs having two insulated metal

49
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piecesand two insulated flexible'conductors at-
tached to-said pieces. I placeas many switch-
boards in the central office as are found neces-
sary or desirable in order to properly answer

the calls and connect and disconnect the sub- | R
are indicated by the same letters of reference. g3

seribers’ lines. On each board I place for

each telephone-line which centers at the office |
a spring-jack or similar switch having two in-
points normally in contact |

sulated contact-
said switches being adapted to receive a plug,

and when the plug is inserted to. disconnpect

 the contact-points and connect the two sides

of the line thus opened to the two insulated

pieces of the plug, respectively, and when the

1

|

piece.

_clearmg out. subscrlbers’ lines.

tact points.” On each board I also place for' .

‘each of the telephone-lines two- test-bolts or
‘contact-pieces insulated from each other and 53

from the other parts of the apparatus, ex:cept

as shown and described. The test- bolts of a

J_lme on a board may be adJaeent to the Sprmg
Jjack switch of the line; orthey may be placed =

in any other mtuatwu, provided they are so (;cf- L

marked and located that the operator may

know to what line they belong: In the appa-

ratus shiownin the drawings, aud which Ishall
-herelnafter describe, one of the test- bolts of- o
each line on each board and one of the contacs- 65_ I

pieces of the spring-jack switches of the line -
on each board, by which one side of theline -
is connected w1th one contact -piece of a plug,
when it is inserted, are one and ‘the same-
They may, hon ever, beseparate pleces
and properly insulated and connected. .The

| switchesof a line on the differentboardsmaybe
called a “‘series of switches,’”’ and the test-bolts -

of a line on the different boards may be called.
a ‘‘series of test-bolts.”” Asthereare two test--
bolts for each line on each board, they may be

Figures 1° and 1" of the drawings are front_.-
views of sections of two: mulblplesw itch: boards

to which the same wires are’connected. Fig. 8c =

2 shows a complete dmwmn of the. boa,rds.i‘_?'

‘with the circuits and connections necessaryto =
operate them when used in connection with the

operafor’s testing system and cord system,
hereinafter “described.
gram of the 0pera.t0r’s cord system for receiv-
ing and answering calls and smbchlng and
‘Fig. 4 shows
an operator’s testing system, mcludlncra. test-

plug, a battery, an electric bell and connec- 90

tions. Fig. 5 shows a side view of the test: -
ing-plug. Fig.6 shows a side view of asn 1tch

ing-pluag. | |
In the drawings hke patts and apparabus}{

 Each operator has.one testing system’ a,nd-.{;.- o
one cord system. These should. e placed in -

‘convenient arrangement at the board which
she attends, so that-she can convemently Op T
erate the exchanﬂ‘e gystem.

- In Fig. 2, A is a sectional view of the SWltch A

.board shown in Fig. 1%, as indicated by lined
¢, and Alis a sectmnal view of the switch-

plug is withdrawn to again connect the con- ! board shown in Flg 1% as mdleated byhned és

o -

Fig. 3 shows a dia- 85 o '
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a b representrubber stripsof the shape sub-
stantially as shown, on which the metal parts
of the spring-jack switches and the test-bolts
are mounted. These strips may be of alength

5 to recelve any convenient number of spring-
~ jack parts. |

[ I, &e., are square holes through the fronts
and at the edges of the strips, adapted to re-
ceive the switch-plugs. The contact-springs

10 ¢ ¢, &c., are mounted in the rear of and are
parallel to the holes 7, to which they belong,
as shown. - The contact-points A &, &c., corre- |

sponding to the contact-springs, pass through
the rubber strips and have connecting-pieces
r5 A/, as shown.

JJj, &c., are contact-pieces, each adapted to
connect one side of its line with one of the con-
tact-pieces of a plug when it is inserted into
1ts switch, and also to be one of a pair of test-

2¢ boltsforits line at its board. Theswitch-plugs

- are substantially as shown, and as will here-
1nafter be described.

The several parts mentioned above are so
- shaped, arranged, and adjusted that when a
25 plug is inserted into any of the holes it raises
the spring in the rear of the hole from its con-
tact-point,(on which it normally rests,) and the
spring 1s connected to one of the contact-pieces
of the plug, and the other contact-piece of the

10 plug is connected to the contact-piece 7 of the
switeh which 18 being used. - |

Each section of a rubber strip,with its con-
tact-spring, contact-point, contact-piece, and
the hole, all arranged and operating asshown

25 and described, may be considered as a spring-
jack switeh. The rubber strips are placed
one above the other, as shown. The lower
edge of one strip, therefore, provides the up-
per edges of the holes of the strip which is be-

(o low 1t, as shown. It is not necessary that the
holes should be actually square, as their shane
might be made to conform to the shape and
arrangement of parts used. -

| 1 i, &c., are test-bolts, one for each line on

15 cach board, each having as its mate a contact-
piece, j, which also acts as a test- bolt, and
near which 1t is for convenience placed. .

The circuit and connections of a subscrib- !
er’s line to its series of switches and of test-

so bolts 1s as follows and as shown. I have !

marked the two wiresofsuch aline wire No. 1@
and wire No. 1°. Wire No. 1% after entering

- the office, is connected to its spring ¢ of its
switch ¢, (one of its series of switches,) and

55 thence through contact-point 2 and contaect-
piece A of that switch and wire s” to spring ¢

- of switeh s, (another of its series of switches,)
and thence through contact-point 2 and con-

~ tact-piece &' of that switch and wire s to its
60 annunciator w, and thence by wire s to wire
No. 1°. I also connect wire No. 12, before it
passes to and 18 connected to any contact-
spring g of 1ts series of switches, to all of its
test-bolts ¢ of its series of test-bolts. This is-

65 -done by means of branch wires s I also
connect wire No. 1° before it passes to the an-
nunciator or to any of the contact-points of

474

| its series of switches,toall of the contact-pieces

j of its series of switches. This is done by

rHrr

means of branch wires s"’. Every other linen 7o

is in like manner connected to its series of

switches and of test-bolts. Other boards might
be used, and the circuit and connections of a
line through its serie§ of switches and to its

test-bolts would be similar to that described 7

above and such as would be evident to those

skilled in the art. :
- In the operator’s system of cords shown in

Fig. 3 only one pair of cords with its plungs, -

switch, and clearing-out annuanciator is shown.
Other pairs needed could be added and con-

|'nected to the operator’s telephone and gener-

ator or .calling-battery in a manner which is
apparent to those skilled in the art.
D D reprezent a pair of plugs in sectional
view, as indicated by line d ¢ in Fig. 6. |
n 18 the rubber insulation of the plug. ,
m m are the two contact-pieces of the plug,
and m’ m" are two contact-serews to connect

the insulated conductors of the cord to the:
contact-pieces of the plug. The contact-pieces

m m extend to the bottom of the plug,as shown,
and are adapted to rest normally (or when the
plug 18 not in use for switching) on the metal
piece o, and thereby temporarily connect them
together, o R | |
X is a looping-in switch having three pairs

‘of contact-bolts, z , ¥ v, and z 2, on either of

which the operator may at will place the two

levers of the switech.

v 18 the clearing-out annunciator of the pair
of cords. _ : =
B is the calling generator or battery, and

1s the operator’s telephone of the cord systeni.

It 1s evident that when the levers of the
switch are on x xthe clearing-out annuneciator

1s in the circuit of the flexible conductor, con-
necting oune piece m of oue plug with one
piece m of the other plug; that when the le-

vers are on y y the operator’s telephone is in
this eircuit, and when theyareon 2 z the eall-
ing-generator is in this circuit. The other
pieces m of the two plugs are connected to
each other, as shown, by a flexible conductor.

The flexible conductors should beof sufficient

length to accommodate the work of switching

at the board where they are to be used, and -
for convenience may be bound together into a

8O

GO
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110

11§

double insulated conductor, as isshown,and as

is usual. | .
In the operator’s test system (shown in Fig.

4) the test-plug is shown in sectional view, as

indicated by line d ¢ in Fig. 5.

C is the rubber handle of the plug.

P q are two contact-pieces, so made, placed,
and adjusted that the operator can readily

connect themsimultaneously toany two double

test-bolts, 7 and j, of her board—as, for in-
stance, p to ¢ and ¢ to j, respectively, or the
reverse. -

S 13 an electric bell or other test-receiving

Instrument; and B’ is an electric battery, both

120

125

I30

in aloop which connectsthetwo contact-pieces -
» and ¢, as shown. - The connection between -
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the apparatus S and B and the plug is by flexi-

ble conductors of sufficient length, so that the
operator may apply the contact-pieces of the

plug to any pair of test-bolts ¢ j at her board.

The bell and battery should, preferably, be
adjusted to each other;so that the bell will re-
spond when ‘the battery is closed through a

~cireuit of small resistance—as, for instance,

10

that of the bell—one of the ca.llmcr annuncia-

tors of the exchangeand the coonectmg -wires
of a line through the office, and will not re- |
extending

~ spond when the battery is closed through a

‘circuit of considerably larger resistance—as,

for instance, that of the bell” and the resist-

ance of an ordmary subseriber’s line and ap-

paratus connected in the exchange. Therea-
son for this will be apparent when the. opela

- tion of testing is explained.

20

Tt is evident that when aswitch- plug is.in-
serted into any spring-jack switch of a line

the line is opened between the contact-pieces
g h of theswitch, and the twosidesthusopened
are connected to the two contact-pieces of the

plag through their contact with pieces g j of
the switch, and that any circuit or apparatus

connected to the contact- -pieces of the plugis

looped into the eircuit of the line. It isalso

_evident that when thereis not a plug in either

of the switches of a series of a line thereis a
complete eircuit tthUgh* the switch-boards.

from any test-bolt ¢ of test-bolts of the line to

its colrespondmg test-bolt, 4, and that when
~ there is a plug in any switeh of a line the eir-

cuit of the two test-bolts is opened. - If the
operator applies her test-plug to the test- bolts
i 4, as indicated, and: the bell responds, she

therefore knows that the circuit between these

~ Dbolts is not open, and that the line is not

_.40

18 inuse. -

The operation of the whole exohaofre Sy stemr
is as follows: When a subscriber sends a call--
ing-current over his line, the annunciator at

switched foruse at any other board.
bell does nof reSpond she knows that the lme

the office indicates a-call, ‘and the operator -to

whom this annunciator 18 assigned places one:
of a pair of plugs in the spring-jack switch of

 the line on her board and moves the levers of

the switch cor responding to that plug to bolts

y y. Her telephone is thus looped into a cir-

cuit with the line, and she finds out by conver-

“sation - what other subscriber’s line is wanted.
She then applies her test-plug to the test-bolts

of the line which is wanted, and if-1t tests “in

‘use”’ she so notifiesthe. callmg -subseriber and-

withdrawsthe plug fromhisspring Jaoksmteh
If,however,the line doesnot test *‘ in use,’’ she

| pla,ees the other plug of-the pair inits switch.

The two lines are thus connected into one me-.
tallic cirenit through the medium of the two-
plugs and the double conducting-cords-which-
The operator will now move
. the levers of the switch, so that they rest on.

connect them.

bolts 2 #, and the callmg generator or battery

will be looped into the circuit of the wires thus-
connected together and will send a signaling--

telephone and calling apparatus there located,

two bolts:

spring contact-piece.

If the-

take.

sive and makes the plug complicated.

.neotlons

seriber whois wauted By movmg the ]evere?"? R

to bolts ¢ x the clearmg -out- annuncjator is -

looped into that eircuit and on it the operator,
will receive any clearing-out mgnal sent from
She can abt any time, while -

either station.

they are connected for conversation, move the -

levers to boltsy ¥, and thus: IOOpmg her tele-

phone-into the circuit determine Whebher the.
‘subseribers are through conversation.-
levers of switch Y should normally rest on 2.

75

The subscribers’ . lines are metallic circuits

switches, as descrlbed

is looped with-any other olrculb the two cir-

to their stations and through the

- 80
(which may be of the usual kind,) and thence_-:- o
-back ‘to the central office and through the

Tt will be seen that
there is: alwag s a circuit between: any pair of
test-bolts ¢J through their line; orif the-line

85

cuits form branches of a cireuft between t,he--a' ..

through such a cirecuit.

- The battery for testing should not -
be strong enough to operate the testmo‘ bell':, :
*My invention in Sprngack sw1tohes 8 ao‘-*‘ .
"1mprovement in that class of loop spring Jaok-, -
switches'in which the spring contact-point is®
in the rear of-the face of the switch, and in-
which there is a hole in the face of the face of
the switich adapted to guide the plug 8o that-

9:)_' .

it may come-in contact with and operate said

-This class of qWItLhE‘S-" :

has been found best adapted for use in-tele-

phone-exchange 'systems, for the reasons-that

the spring 18 better protected from injury tha,n:-ﬂ
jected to the face of the smtch and that: it is

the most compact construction of switches yet"
105 L
:smtches to be: gPOUped in -a ecompar atively
smallspace. Heretoforeinthis classof switches

:{ the plug-holes have been round and theplugs =~
‘adapted to fit them-have also been round, and
the plogs have been guided by the holes: only
in the direction longitudinal to the plugs.

it would be if it were on the face of or:

devised, -atlowing a-.great number of line-

IOO“ |

[1O

Such a construction of switches requires-that

the contact-pieces of the plugs should-be- eyl
jmdere in order to form the proper connectlone;_ |

‘in whatever positions laterally the plugs may
To construct these plugs with theirsev-

115 .

eéral contact-pieces and cylmders proper]y in- -
sulated from each other is difficult and expen-; o

In myimprovementthe holes are made. recti-

120

lmear, and the plugs are also made rectilinear

to fit the holes and to be guided by them,both: -

in their horizontal and in their lateral dlree
tions, until and after they have been- msertedf;. |

far euouﬂ'h to make the necessary switeh:con-
~In this construction of apparatus:

the contact-pieces of the plugsare planes, and- -
one or more of them-can be placed ona face of .

the plug. - The plugs areeasy of construction;

‘and when. 1nserted in'the smtehes will always
be guided so as to’ make the necessary connec- -
tions whatever: -may be the number and chcu:'
acter of-the gmtch and-the pluﬂ' contact-pieces. -

current through.it to ring the bell of the sub | My mventlon does nob apply to those smtchee

4

ISO L
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in which all the contact-pieces are on or

- ject to the face of the switch, or to switches in

tn

IO

[5

20

which the plugs do not require to be guided
in their horizontal and lateral directions after
they are inserted and before they have com-
pleted the intended connections.

I claim as my invention and desire to secure -

by Letters Patent— o

1. A spring-jack switch containing a spring-
lever, a contact-point, and a contact- piece

mounted on an insulating-strip, said lever be- |

ing transverse to the front of said strip and
said contact-point being so placed that said
lever normally bears on it, said strip having
through its front a transverse rectilinear hole
in front of said lever and said contact piece
being mounted on one of the sides of said hole,
In combination with a double or loop plug
adapted, when inserted into said hole, to sepa-
rate the spring-lever from the contact-point
and form connection between its two contact-

pleces and the lever and contact-piece of said

switch, substantially as and for the purpose

set forth. |
2. The combination, with a strip of insulat-
ing material having transverse rectilinear

- plag-holes through its front, of the metal parts

_50

33

4O

kS

wn
N

60

of several spring-jack switches mounted there-

on, each metal part consisting of a spring-

lever placed transverse to the front of said
strip and in the rear of a plug-hole, a contact-
point so placed that the lever normally bears
on 1f, and a contact-piece mounted on one of
the sides of said hole, all substantially as and
for the purpose set forth.

3. In aspring-jack switch, the movable con-

tact-pleceand another contact-piece, both snit-
ably mounted and insulated, said movable
contact-piece being mounted and located back
of the face of the switch, said face having a
transverse rectilinear hole in front of said mov-
able contact-piece, said hole being adapted to

receive a rectilinear switch-plug and to guide

i1t 1n 1ts horizontal and lateral directions until
1t moves said movable contact-piece, and said
other contact-piece being mounted on one of
the faces of said switch-hole, in combination
with a rectilinear loop switch-plug adapted to
fit said hole and be guided by it in its hori-
zontal ard lateral directions, said plug having
two contact-pieces, each a plane and on a face
of said plug, said plug being adapted after De-

“1Inginsertedintosaid holetomovesaid movable

contact-piece and to have one of its contact-
pieces form connection therewith and its other
contact-piece form connection with said other
contact-piece of the switch, substantially as set
forth. - |

4. The combination-of spring-jack switches
mounted on an insulating-strip and having
their plug-holesthrough the front of said strip,
with pairs of contact-pieces, one pair for each
switch-hole, one of each pair forming a face of
said hole, and the other piece of each pair be-
ing adjacent to 1t on the front of gaid strip,
substantially as and for the purpose set forth.

6. Thecombination of pairsofcoftact-pieces

two insulated metal pieces so made, placed,
and adjusted that the operator can readily con-
nect them to any pair of said contact-pieces,

‘substantially as and for the purpose set forth.

6. In a telephone system, a metallie-circuit
telephone-line, a loop-switching device in the

circuit of said line adapted to loop another

circuit into the circuit of said line, and a pair

of test-bolts, one of the bolts being connected °

to the line on one side of the switching device
and the other bolt being connected to the line
on the other side of the switching device, in

combination with a testing plug or device hav-

1ing two contact-points connected by a loop in
which is 2 battery and a{est-receiving instru-
ment, and said contact-points being adapted
to be brought into contact with said test-bolts,

‘whereby the operator may by testing deter-

mine whether another line has been looped
1mnto the circuit of said line. |

7. In a telephone system, a metallic-cirecuit
telephone-line, two or more loop-switching
devices in the circuit of said line, each adapted
to loop another line into the circuit of said
line, and a pair of test-bolts, one of the bolts
being connected to the line on one side of the
switching devices, and the other bolt being
connected to the line on the other side of the
switching devices, in combination with a test-
ing plug or device having two contact-points
connected by a loop 1n which is a battery and

a test-receiving 1nstrument, and said contact-

points being adapted to be brought into con-

pro- | placed ata multiple switch-board, one pair for
‘each line which 1s connected to the board, one
‘piece of each pair forming a face of its switch-
‘hole and the other being adjacent to it, with a
‘double test plug or device attached to a double
flexible cord, said test plug or device having -

70

75

OO |,

tact with said test-bolts, whereby the operator

nmiay by testing determine whetheror not some

other line 1s looped into the circuit of said line
at some one of the switching devices.

- 8. In a telephone system, two or more me-
tallic-circuit telephone-lines, each having two

[:0

or more loop-switching devices 1n its circuit, |

each switching device being adapted to loop
another line into the circuit of its line, and
pairs of test-bolts, one pair for each line, and
one bolt of each pair being connected to its
line on one side of its switching devices, and
the other bolt of the pair being connected to
its line on the other side of its switching de-
vices, in combination with a testing plug or
device having two contact-points connected by
a loop In which Is a battery and a test-receiv-
Ing instrument, said contact-points being
adapted to be brought into contact with any
palr of said test-bolts, whereby the operator
may by testing deterinine whether or not
either of said lines is 1n use.

9. In a telephone-exchange system, two or
more multiple switch-boards for the lines pro-
vided with series of switeches, one series for
each line, and one switch of each series ar-
ranged on -each board, and each line passing
through its series, switeh-plugs adapted to be

115

[25

I30




- passes to its switches, and the other bolt of

points of the testing device being adapted to

5

20

‘has passed through its switches, in combina. |

bolts at its board, whereby the operator atany

telephone-line, a loop-switching device in the
circuit of said line adapted to loop another

382,474

inserted into any of said switches, and when |
inserted to open the line at the contact-points
of said switeh, and series of pairs of test-
bolts, one series for each line, and one pair of
each series on each board, one bolt of each
pair being connected to its line before the line

the pair being connected to the line after it

tion with testing plugs or devices, one at each
board, and each having two contact-points
connected by a loop in which is a battery and
a -test-receiving instrument, the two contact-

be brought into contact with any pair of test-
board may by testing determine whether or

not either of said lines is in use. =
10. In a telephone system,a metallic-circuit

line into the cirenit of said line, and a pairof
test-bolts, one of the bolts being connected to |

the line on one -side of the switching device,

on the other side of the switching device, in

combination with an operator’s testing gystem
consistingof a testing plug or device with two
contact-pieces and a battery, a test-recelving

instrument, and a loop, said contact-pieces be 30

ing connected by the loop and being adapted -

to be brought into contact with said test-bolts,
said loop containing said battery and test-re-
ceiying instrument, and said battery

said line, but will not respond when another

and for the purpose set forth.

MILO

Witnesses: o
CALVIN DE WOLF,
- 'WALLACE L. DE WOLF..

and the other bolt being connected to the line 2 5:‘ |

device with two

and test- . -
receiving instrument being so adjustedto each 35

‘other that the instrument will respond when

the testing device is applied to the test-bolts .~
and no other line is looped into the circunit of

G¢. KELLOGG.
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