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To all whoem it may concern:

Be it known that I, MiLO (. KELLOGG, of
Chicago, (Hyde Park,) Illinois, have invented
certain new and useful Improvements in Mul-
tiple Switchboards for Telephone-Exchanges,
of which the following is a full, clear, concise,
and exact descr 1pt1011 reference bemw had to
the accompanying drawings, for ming a part
of this spemﬁcmtmn

My invention relates to telephone-exchange

systems in which the subseribers’ lines are
fice.

It consists, first, of a multiple-switchboard
system of opemting an exchange and testing
at any board to determine whether any given
line is in use, which system I shall herein-

~after describe and claim in detail.

It consists, secondly, of a certain construc-
tion of spring-jack switch, which I shall here-
inafter describe and- CL‘ELIIII in detail, said
switch being adapted for use in said multiple-
switehboard system and in other systems of
telephone-exchange switchboards.

It consists, thirdly, of a certain system of

cords with plugs, apparatus, and circuits for
answering, calling, switching, testing, and

clearing out subscribers’ lines, which I shall
hereinafter describe and claim in detatl, said
system being applicable to said multiple-
switchboard system and to other systems of
telephone-exchange switchboards.

In my multiple-switehboard system I place
as many switchboards in the central office as
are found necessary or desirable in order to
properly answer the calls and connect and
(disconnect the subscribers’ lines. On each
board I place for each line which centers at
the office a spring-jack or similar switch hav-

ing three insulated contact-points, two of
which are normally in contact, said switeh
being adapted to receive a plug, and when
the plug 1s inserted to disconnect the two
points and connect one of them to the flexible
conducting-cord of the plug and the other
one of them to the other contact-point of the
three, and when the plug is withdrawn to
agfbin connect the contact-points which are
normally in eontact and disconnect the other

point from either of them.

Figures 1* and 1° of the drawings are front

views of sections of twomnultiple switechboards
to which the same wires are connected. Fig.
2 shows a complete diagram of the boards
with their connections m‘ld all the central-
office apparatus, circuits, and connections
necessary to opemte them according to my
invention.

In the drawings like parts and ::'Lppmatucs
are indicated by the same letters of reference.

In Fig. 2, A is a sectional view of the
switchboard shown in Fig. 1*, as indicated by
line d e, and A'is a sectional view of the
switchboard shown in Fig. 1°, as indicated by
line de

¢ b represent 1ubbel strips on which the
metal parts of the spring-jack switches are
mounted. These strips may be long enough
to receive any convenient numbel of spring-
jack parts. |

11 are rectilinear holes through the fronts
and at the edges of the strips adapted to re-
ceive the switch-plugs. -~ 'T'he contact-springs
g g are mounted to the rear of and are par-
allel to the holes [ / to which they belong, as
shown. The contact-points /i i, on which the
contact-springs or spring-levers g ¢ normally
bear,passthrough the rubberstrips, asshown,
and each has a connecting-piece /i’ and a con-
tact-piece or extension /', as shown, extend-
ing to the front of the point and along the
lower face of the switch-hole. In the front

of the switch - holes and along their lower

faces I place the contact-pieces ¢, as shown.
These pleces come in pr oaimity to but do not
touch the contact-pieces /", and they extend
far enough to the front of their respective
holes so that test-plugs may be applied fo
them. Theswitch-plugsare substantially as
shown and as will hereinafter be described.

‘T'he several parts mentioned above are so
made, shaped, arranged, and adjusted that
when a switch-plug is inserted into a switeh-
hole, as shown, 1t raises the spring-lever in
the rear of the hole from the contact-point on
which it normally bears, and.the flexible cord
1s connected tothesprin n‘-level whﬂe the con-
tact-point # and the cont%ct plece ¢ are elec-
trically connected through the medium of
the piece m' of the switch-plug, which then
touches 2 and 2" of the switch.
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Each section of the rubber Stmp, with its
spring-lever, contact-point, contact- pieces,
and the hole all arranged and operating as

above, may be called 2 “spunfr-;]eck switeh.” -

The 1ubbe1 strips are placed one above the
other, as shown. Thelower edge of onestrip

in the strip which is below it.
be of any convenient shape adapted to the
shapes and arrangement of the parts used.
T'wo subscriber e” linesare shown. They are
marked line No. 1 and line No. 2. ss'arethe

spring-jack switches of lme No.1 on the two
boards shown, and » 7’ are the switches of

line No. 2 on the two boards shown. The

circuits of the lines are as follows: Line No.

1, for instance, after enterlnn the of

- pointhand connectin g-piece /' of that switch

. and wire s

s

30

above,
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40

t1r

to ground.

sw1tehes s and s’ are connected. together by
wire 3", as shown. The other 1111@8 of the ex-

connected together in a like manner to that

similar to the above and such as wﬂl be evi-
dent to those: sk_llled in the art.
S 8 in Fig.

circuits.

- patr of cords, with its pluge key, switch, and

clearing-out annunciator,
System Others could be ddded in & manner
which WIH be apparent to those skilled in the

- art.
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D D" are the two switch-plugs connected to

the cords and adapted to be inserted into the

Iine-switches. |
m m are the metal pieces of the plugs,

adapted to come in contact with the spring-
- levers g of a

switch and connect ther ew1th
the cerde of ‘bhe plugs.

m' m’ are metal pieces of the pluﬂ's adapted
to come in contact with the pieces h” and 1
and connect them together.

n n are the rubber msulamons of the plun"s
The pieces m m extend to the bottom of the
plugs, asshown, and are adapted to rest on the

‘metal strip o, as shown, and normally connect:
the cords with the wround The plugs should
beinserted into the switchesin such a position

that the connections above described will be
made.

to its annuneciator w, and thence
The contact - pieces 2 and 2 of

| line.
Other boards might be added to the .
exchange, and the cenneetlons of lines and
the switches on the different boards would be, f_

are opemtms systems of
cords, with plu 0's keys, switches, clearing-
out annunelatere operator’s telephone ea,ll- |
ing generator or ba,ttery testing-battery, and
One system is shown at each board |
and 1s intended for one operator. Only one -

18 shown in each |

m A plug is shown thus inserted in
switeh s' in Fig. 2.

592,303

‘manner, or similar devicés, may be used to

bring the bottoms of the plugs on 0 and form

ﬂ‘ood connection from the cor ds to the ground.
Y is a looping-in switch.
iy 1y and z z are the contact-bolts of the

‘switeh, on which the operator may at will
therefore providesthe upper edﬂ'es of the holes | |

The holes may |

place the pair of switch-levers.
cis the calling-key, constructed, connected,
and operating as shown. A switeh or simi-

|-lar device might be used in its place.

P18 a elemlnﬂ' out annunciator.
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1 is the 0pemt01 s telephone, I3 is her sig-

| naling generator or battery, and B’ is her tost-

ing-battery. The circuits are substantmll;

-as shown.
- The eross-pleee between the levers of the
ice passes.| switch Y m
first to. spunn'-level g of switch ' , and thence |
through contact-point 2 and connecting-piece -
h' of that switch and wire s’ to spring-lever |

g of switch s, and thence through contact-

may be of rubber, as 1s usual.
The 1ette1 G In each case represents a
ground connection. |
It is evident that when a switch-plug is
placed in a line-switch, as described, (the

| other plun of the pair being used remaining
on strip o,) and the levers of the switech 'Y are

placed on 7 ¥ the line is disconnected from

| the ground through its annunciator and is
| | grounded through the operator’s
- change Would be connected to their switches

on the different boards and to ground in like | consequently all contact-pieces % to which it

manner, and the contact-pieces ¢ « which be- | is connected) is grounded through the switch-
long to the switches of a line would also be | board-circuit and calling-annunciator of the

If the other plug of the pair is placed

s telephone,
and the contact-piece 7 of the line:switch (and

in another line-switch, that line is also dis-

connected from the ground and the contact-

pieces 2 of .that line are also grounded and

| the two lines are connected together for con-
‘versation.

_ The contact-pieces 72 of a line are
normally (or when there is no plug in any

ﬂ'round

The testing system is as followe When an
operator desires to test any line at her board
to see whether it is in use at another board,

she moves the levers of the switech Y of a

pair of cords to the bolts y 9/, and, placing the

piece m of one of the plugs of the cords on

the test-piece 7 of the lme to be tested, she

1s in use and will hear nothing if the line is
not in use. The other plug Of the pair may,

| when the test is made, remain on the strip o

or may be in the spring-jack switch of an-
other line. If the line tested is in use when

the test is made, there will be a cireuit from

the ground to the other plug of the pair used,
either through strip o or a subseriber’s line,
through the telephone and testing-battiery,
the test-bolt at the board tested, the wire be-

8o

sle

IOO

switch of. the line) disconnected from the

105
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| will hear a click in her telephone 1f the line

I15

120

tween that bolt and the test-bolt when the

-line 18 switehed, and thence by the piece m”
of the plug by which the switching is done to
‘the ground, and the test-battery, being thus
‘in a closed circuit with the telephone, will oc-
casion a click in the telephone when the test
18 made.

If the line is not in use, there will

‘be no such closed circuit and conseqnently'
Wemhte in the usual | no chek in the telephone.
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The method of operating the exchange sys- |

tem at either board, including answering
calls, making connections, sending signals,
clearing out connections, &c., 1s such as will
be apparent on an examination of the appa-
ratus and circuits shown.

It is obvious that some features of my ex-
change may be used on lines having impe-
d’mce-- oils or annunciators in (311* cuits per-
manently connected to line.

The test-bolts of a line on the d1tfer-ent
boards may be separate and distinet from the
contact - pieces of the switches which are
crossed with the ground connection of the
line, provided they are in electriec connection
with said pieces.

I claim as my invention and desire to se-
cure by Letters Patent—

1. The combination, with a strip of insulat-
ing material having a plug-hole through it,
transverse to its front, of the metal parts of
a spring-jack switch mounted thereon, said

parts containing a spring-lever placed trans-

verse to the front of said strip and in rear of
the plug-hole, and two contact-pieces, nor-
mally insulated from each other, said con-
tact-pieces being mounted with their contact-

surfaces in the same plane, and on the face

of said plug-hole and one of said contact-
pieces being normally (or when a plun' is not
in said 11016) in contact with said spring, sub-
stantially as and for the purpose set forth.

2. A spring-jack switch with its metal parts
mounted on astrip of insulating material, said
strip having a plug-hole through 1t trans-
verse to its front, and said metal parts con-
sisting of a spring-lever mounted in the rear
of said plug-hole, and transverse to the front

of said strip, and two contact-pieces normally

insulated from each other, said pieces being
mounted with their contact-surfaces in the
same plane and on the face of said plug-hole
and one of said contact-pieces being normally
(or when a plug is not in said hole) in con-
tact with said spring, in combination with a
switch-plug with two contact-surfaces, insu-
lated from each other, and one of which is
connected with a switeh-cord, said plug being
adapted to be inserted into said hole, and
when inserted to disconnect said spring from
sald normal contact with one of said contact-
pieces, and connect said spring with said
switch-cord, and at the same time electrically
connect together said two contact-pieces, and
insulate ’Dhem from said lever and switch-
cord, substantially as and for the purpose set
fOI th

3. A spring-jack switeh with its metal parts
mountedon astrip of insulating material, said
strip having a rectilinear plug-hole through
1t, transverse to its front, and said metal parts
consisting of a spring-lever mounted in the
rear of said plug-hole, and transverse to the
front of said strip, and the two contact-pieces
normally insulated from each other, both
pleces being mounted with their contact-sur-
faces in the same plane, and on one of the

faces of said rectilinear plug-hole, and one of
said contact-pieces being 1101*111&113? (or when
a plug is not in said hole) in contact with said

70

spring, in combination with a switch-plug

adapted to fit said plug-hole, and having two

contact-pieces insulated from each other, and
to one of which is connected a switch-cord,
said plug on its insertion disconnecting said

spring-lever from said normal contact with

one of said contact-pieces, and connecting it

with said switch-cord, and at the same time

electrically connecting together said two.con-
tact-pieces and insulating them from said le-
ver and switch-cord, substantially as and for
the purpose set forth.

4. In a spring-jack switch, the contact-

75 |

30

pieces /1 and ¢+ mounted along the face of the

switch-hole, and with COIltELGt-SllI‘fﬂG@S in the
same plane, in combination with the spring-
lever g, Subfatantmlly as and for the purpose
set, forth.

5. In a f:prmn‘-chk switch dLVlLG bhe con-
tact-pieces.h and 2, mounted alonnf_ the face

-of the switch-hole, and with contact-surfaces

in the same plane, and the spring-lever ¢, in
combination with the switch-plug, with con-
tact-pieces m and m/, substantially as &nd for
the purpose set forth.

6. Inaspring-jack switch, the combination
of a contact point or piece having a metal
surface in line with a face of the switch-hole

“and extending toward the front of and along

said hole, a spring contact-lever in the rear
of said hole and transverse to It, and nor-

~mally or when no switch-plug is in the hole,

E

line contact-point with the 001‘(1, and

in econtact with said contact-point, and a con-
tact-piece, normally insulated from the other
pieces, mounted on a face of said hole with

its contact-surface in the same plane as said

metal surface, and adjacent to it and reach-
ing to or near the front of said hole, substan-
tially as and for the purpose set forth,

7. T'he combination, with a spring - jack
switch having two contact-points which are

normally (or when no plug is in the switeh-.

hole)"in contact, and a third contact-point
which is normally insulated from the other
two, a telephone-line connected to one and a
oground connected to the other of said con-
tact-points, which are normally in contact, of
a switch-plug and a switch-cord, said plug
having two insulated contact-pieces to one of
which 1s connected said switeh -cord, and
adapted, on the insertion of the plug into the
switch-hole toseparate and insulate the points
which are normally in contact, connect the
said
third contact- pomt with the ground contact-

point.

8. In a multiple-switchboard exchange, a

closed test-circuit for a ground-circuit line:

which 1s 1n use, said circuit including, in the

order named, a ground connection, a testout-
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fit and plug, a test contact-piece for the line
temporarily connected to said plug for test-
ing, thence to a contact in some other switch
of the line where the line is switched for use,
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and thence to a contact d1rect1y connected |

thereto, mounted on the plug in said switch,

- but .not then connected with the circuit of

10

the line, and thence to a second switch-con-
tact connected to said plug-contact while the
plug is in the switeh but otherwise insulated
fromsaid.circuit connection ,thence toground.

9. In a multiple- switchboard exchenﬂ‘e a
closed test-circuit for a ground- clrcmt hne
which is-in use; said clrcult including, in the

~order named, a ground connection, a test in-
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strument and plun' a test contact—pzlece for

-the line temporarily connected to said plug

for testing, thence to a circuit connection con-
necting all the contacts of said line together,
thence to-a contact in some other smtch of

the line where the line is switched for use,

and thence to a contact d1rect]y connected

‘thereto mounted on the plug in said switch

but not.then connected with the circuit.of the
line, and thence to a second switch-contact
connected to said plug-contact whilethe plug
1s in the switeh but othermse insulated from

sald circuit connection, thenece to the cut-off |

portion of the line thr oue'h any pair or pairs
of normally closed Jack—contacts which may
be in said portion, and to ground, and means
in said test-circuit to cause said test instru-
ment torespond when connected to said closed
test-circuit.

10. In a: multiple-switchboard- exchange,

each line on- each board, each switch having
three contacts, a. test-contact a contact con-
nected to the ground; and a contact connected
to the line, seld test—contacts being electric-
ally united but diseonnected normally from
the-other contacts, and plugs at each board

“adapted to be 1nserted into the switches and

40

each having a conducting-piece adapted to
connect smd test-contact and said ground-
contact of the switch by GI‘OSS-COHIIGGUII'T or

~ electrically bridgingsaidtest and:ground con-

45
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tacts of the sw1tch without oonnectmﬂ' said
test-contact to the line-cireuit.

11.. In & multiple -switchboard exchange,

two:or more switchboards, switches, one for

each line on two or more boards, each switch
having a test-contact, said' test-contacts for
eech lme being: connected together and nor-

mally unwrounded a contact connected to the
ground, and a contact connected to the line,

emtch-pluﬂ*e at eachboard, eachplug adepted’
to-be inserted into each SWItC]l at each board
and each having two insulated contacts, one
contact of said pluw adapted.to be connected
to sald line-contact, the other contact of said |
plug adapted to be d'_n*cctlj:r connected to both. |
the test and ground contacts of the switechin |
wluch 11}18 in serted and thereby cross-connect |

orelectr ically bridgesaid test o,nd sald ground
contacts. -

12. In a multlple—swwchboa,ld exchange,
test-contacts one at each board, for each line,
the test-contacts of each line being electric-

ally united togetherand normally unﬂ‘ronnd- |
ed, a common Urounded conductor, a circuit
connectlon between_ sald test- contects and
sald common grounded conductor, normally-
open but closed or bridged by a plug-contact
‘adapted to form a.part of said circuit connec-
tion while the line is switched for use, a test

outfit connected on one side to said condnc—

70

tor, and on the other adapted to be connected

to atest-contactfor testing, and a test-batter y

for the test-circuit when established.
13. In a multiple-switchboard exchange,

'switohes, one at each of two or more boards
for each line, a common conductor, a contact
1n each switech normally insulated therefrom,
‘a circuit connecting said contacts, one addi-
‘tional contact, in each switch connected fo
sald common conductor, a bridging or cross-.
‘connecting contact mounted on a plug, adapt-

ed while the line is in use to be direetly con-

nected to sald contacts and thereby electric-

ally unite them, a test outfit connected on

one side to said common conductor and: on
the other adapted to be connected to a test-
‘| eontact for testing and a test-battery for said
‘test-circult.

two ormore multiple boards, switches, one for
Jine-cirenits, each connected to a jack at each
‘board, each jack provided with a strip of in-
sulating material having a plug-hole through
'it, transverse to its front, of the metal parts
of aspring-jack switch mounted thereon, said

14. In a multiple-switchboard exchange,

parts containing a spring-lever pleced trans-

verse tothe front of said strip and in the rear

of the plug-hole, and two contact-pieces, nor-

;, m&lly insulated from each other, said con-
tact-pieces being mounted with their contact-
surfaces in the same plane, and on the face
of said plug-hole, and one of said contact-
pieces being connected to a common test-con-
ductor, and normally or when the plug isnot
in said hole in' contact with said spring, a
‘Dbridging or cross-connecting insulated con-
tact monnted upon a plug .:Lnd adapted when
‘said plug is inserted into a line-jack to be
directly connected to both of said contacts
‘thereby electrically connecting them, a test
‘receiving instrument conn ected for testing;,
‘on one side to sald common conductor and
on the other to a plug or device adapted to
‘be applied to-the othel contact-piece.

- MII.O G. KELLOGG.
Witnesses: |
WALLACE L. DE WOLF,
FRANCES D. KELLOGG.
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