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To all whom ié may concern:

Be it known that I, M1to G. KELLOGG, of
Chicago, in the county of Cook and State of
Ilhnms have invented certain new and use-
ful Ilnplovements in Switchboards for Tele-
phone-Exchanges, of which the following is a
full, clear, concise, and exact descuptlon ref-
erence bemnr had 1o the accompanying draw-
ings, founan' a part of this specification.

My 1nven‘c10u relates to a telephone-ex-
change system in which the lines are metal-
liccircuit lines.

Brieflystated, the invention consistsin con-
necting two or more metallic - circuit tele-
phone- 11nes to a single switching device or

jack, and in the case of multlple switch-
bORldb to a switeh on each board. In the
arrangement of multiple boards shown two
pairs of telephone-lines are connected with
the different switches on the boards, there
being on each board one switch for each pair
of lines. Each switeh has two pairs of con-
tact-pieces suitably placed and insulated, the
two sides of one line of a pair of lines belno
respectively connected with two eontact-

pieces of its switch, and the two sides of the |

other line of the pair being respectively con-
nected with the other pair of contacts of said
switch.

The invention further consists in switch-
plugs, apparatus, and connections by which,
with such lines and switch connections, the

calls of the subscribers may be received and
promptly attended to and the usual operations
of the exchange gone throu ¢h with.

My 1nvent10n is 1llustlated by the accom-
panying drawings, in which— »

Figure 1 is a dl&“l am illustrative of four
metallic-circuit lines, normally grounded on
one side at the central office, connected on
two different switchboards, with the switches
for said lines and annunciators and retarda-
tion-coils for said normally-grounded lines.
Fig. 2 is a diagram of an operator s plag and
001d system cmd apparabus to be used at the
switichboards. Fig. 8 is a view of one of the
switeh-plugs, and Fi ig.4is a diagram of an op-
erator’s test system to be used at each board,

The switches of the lines on the two boards
are marked a ¢ and b b, the two former being
located on the two boar ds shown and the two

-as will hereinafter be described.

latter being also located on the two boards
shown, respectively.

t1 are the switch-holes through the fronts
of rubber strips on which the metal parts
of the switches are mounted.
are square. On opposite sides of the holes
are insulated pairs of contact- pieces ¢ ¢.
On the other sides of the holes are insulated
pairs of contact-pieces 7. There is one pair
of contacts ¢ g and one pair of contaets 4gfor
each switch.

[‘our lines are shown in the drawings.
Line ¢’ is connected with the pairs of con-
tacts ¢ g of switches a @, and line a® with
pairsof contact-piecesjjof ‘the same switches.
In like manner lines b and b® are connected
with the pairs of contacts ¢ ¢ and j 4, respec-
tively, of switches b .

N N are annunciators, and X X are retarda-
tion-coils, one annunciator and one retarda-
tion-coil for each line. The line is connected

“to the ground through its annunciator and

retardation-coil and the annunciator is lo-
cated at the board where the calls of the line
are to be answered.

In Fig. 2, D D are a pair of switch-plugs
adapted to be inserted into anyswitch at their
board and to form connections when inserted,
n n are the
1ubbel 1nsula‘r10ns of the plugs, while n m
and m’ m’ are two pairs of contact-pieces of a
plug. Whena plug is inserted into a switch,
it may be inserted in such a direction that 1ts
pieces m m form connectlon with pieces g ¢
and its pieces m' m' form connection with
pieces j g of the switch, or in such reverse di-

‘1ect1011 thaﬁ m m form connection with JJ

and m' m' form connection with ¢ g, respec-
tively. For each plug there is a switching
device, into which any other plug located at
its board may be placed and which has two
contact-piezes which connect with the con-
tact-pieces- m m of the plug thus inserted.
The contact-pieces of this switching device
are connected through flexible switch-con-
ductors with contact - pieces m’ m' of their

plug. These switching devices are marked
§$ 8. The contact-pieces m m and m' m' of a

pair of plugs are connected together by two
flexible-cord eircuits, and in one of these cir-
cuits is a test-battery B'. There is one test-
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battery B’ for each pair of plugs with cords.
In Fig. 2 but one pair of plugs, with their
cords, are shown. . Other pairs may be added
as required for each operator in the manner
substantially as shown and as will be appar-
ent to those skilled in the art,.

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

4, T is the test-plug, and ¢ is the test receiv-
ing instrument. The contact-piece of the
plufr is connected to ground through the test
receiving 1nstrument The calls may be sent
from the subscribers’ stations in a usual
manner.

The operation of the system is as follows:
‘When an operator receives a call from any
line, she placesone plugof a pairof herswitch-
plugs into the switch connected with the line
in such a direction that the two contact-pieces
m m of the plug form connection with the
two eontact-pieces of the switch connected to

" the two sides of the line and, bringing her

25,

telephoneinte circuit with the cords, finds out
what line is wanted. She then tests theline
wanted, as will hereinafter be described, and
if she finds the line to be free or not in use she
connects the other plug of the pair with its

-switch, as will be desecribed, and may then
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send a calling-current to the lines and finally
leave them in condition for conversation. In
conneeting with the line wanted the operator
places the switeh-plug in the switch connected
with the line in such a direction that the two
contact-pieces m m of the plug form connec-
tion with the two contaet-pieces of the switch
which are connected with the two sides of

- the line, provided there is not alreadyanother
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plug in the -switch.  If, however, there is
another plug in the switeh, she places the
plug with whieh she is to make the desired
conneetion into the switching deviee of the
plug which is in the switch in such a direc-

“tion that the contact-pieces m m of the plug

form. eonnection with the contact-pieces of
the switching device.

The. test system is asfollows: Whenevera
line is:switehed in acomplete metallie circuit
for conversation, thereis atest-battery in cir-
cuit with it, and when it is not thus switched
it. has: no battery in its circuit. The test-
plug:is connected with a line, as will herein- |
after be deseribed, when the line is tested.
It follows that inasmuch as the complete me-
tallie eircuit of two lines switehed together |
are grounded through their a,n,nuncmtoxs and |
retar datlon-coﬂs and has a test-battery in cir-
cuit  and that the test- plug is grounded |
through: the test receiving instru mem_t the in-
strument will sound or respond when either |
line thus tested is switehed. for conwversation,,
while, whenthe testis made.of an unswibched
line; having no batteryin circuit, the instru- |
menb will net respond. The operator can
therefore: determine on testing any line |
whether or not it is switched for use.

making the connection to:a.line for testing |
the; operator will place the contact-piece. of
the test-plug on one of the switch contact-

In"
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pieces connected with the line, providing
there is no switch-plug in the switeh. If,
however, there is a switech-plug in the switeh,
she will place her test-plugin connection with
one of the contact-pieces of the switching de-
| viee of the plug.

‘With thissystem and organization for mul-
tiple switchboards for metalhc circuit lines
only one-half as many switches are required
for a given number of lines, and practically
twice as many lines can be placed in a given
space as in the usual multiple-switchboard
system. It therefore practically doubles the

board.

I claim as my invention—

1. In a telephone-exchange system, metal-
lie - eircuit lines divided into pairs and
switches for said lines on a switehboard, one
switch for each pair of lines, each switch hav-
ing two pairs of contact-pieces to which the
two lines of ifs pair are respectively con-
nected, the two sides of one line to the two
contaet-pieces of one pair and the two sides
‘of the other line to the two contact-pieces
of the other pair, in combination with pairs
of switch - plugs, the plugs having each a
pair of contact - pieces and the two contact-
pieces of one plag being connected by flexi-
ble conducting-circuits with the two contact-
pieces of the other plug of the pair, each
plug being adapted to be inserted into each
switch in two positions or directions, in one
of which its said contact-pleces are con-
nected with the contact-pieces of one pair of
contact-pieces of the switch and in the other
of which they are connected with the other
contact-pieces of theswitch, respectively sub-
stantially as set forth.

2. In a telephone-exchange system, metal-
lic-cirenit lines the two sides of which are
normally open at the central office, divided
into pairs and switches for said lines on a
switchboard, one switch for each pair of lines
each switech having two pairs of contact-pieces
to whieh the two lines of its pair are respec-
tively connected, the two sides of one line to

i the two-contact-pieces of one pairandthe two
| sides of the.otherline to the two contact-pieces
; of the other pair, in combination with pairs
' of switch- -plugs, the plugs having each & pair
' of contact-pieces and the two contact pieces
| of one plug being connected by flexible con-
. dueting-circuits, w1’uh the two contaet-pieces
; of the obhel pluw of the pair, each plug being
; adapted to beinserted into each switch in two
’ ! positions or duecmons, in one of which its
'said contact-pieces. are econnected with the
| contact-pieces of onepairof the contact-pieces
| of the switch and in the other of which ‘uhey
i are connected with the other contact-pieces
‘of the switch, respectively, substantially as
‘set; forth.
3. In a. telephone - exchange system, tele-
phone-lines divided into. pairs and switches
,for said lines, on a switchboard, one switch

for each pair of lines, each switeh'havin‘g two
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pairs of contact-pieces to which the two lines
of its pair are respectively connected, the two
sides of one line to the two contact-pieces of
one pair and the two sides of the other line
to the two contact-pieces of the other pair,in
combination with pairs of switeh-plugs, the
plugs having each a pair of contact-pieces
and the two contact-pieces of one plug being
connected by flexible conduecting - circuits
with the two contact-pieces of the other plug
of the pair, each plug having also a second
pair of contact-pieces and a switching device
for each plug with two contact-pieces con-
nected by flexible conductors with said second
pair of contact-pieces of the plug each plug
being adapted to be inserted into each switeh
in two positions or directions, in one of which
its said first- mentioned contact-pieces are
connected with the contact-pieces of one pair
of the contact-pieces of the switch and its
saidsecond-mentioned contact-pieces are con-
nected with the other confact-pieces of the
switch and in the other of which the first-
mentioned contact-pieces of the plug are con-
nected with the second-mentioned contact-
pieces of theswitch and the second-mentioned
contact-pieces of the plug are connected with
the first-mentioned contact - pieces of the
switch, each plug being also adapted to bein-
serted into each of said switching devices and
when inserted to connect its said first-men-
tioned contact-pieces with said contact-pieces
of the switching devices respectively, sub-
stantially as set Forth.

4. In a telephone-exchange system, metal-
lic-circuit lines the two sides of which are
normally open at the central office, divided
into pairs and switches for said lines, on a
switchboard, oneswitch for each pair of lines,
each switch having two pairs of contact-pieces
to which the two lines of its pair are respeec-
tively connected, the two sides of one lineto
the two contact-pieces, of one pair and the
two sides of the other line to the two contact-
pieces of the other pair, in combination with
pairs of switch-plugs, the plugs having each
a pair of contact-pieces and said contact-
pieces of a plug being connected by flexible
conducting-cirenit withthetwo contact-pieces
of its mate each plug having also a second
pair of contact-pieces and a switching device
with a pair of contact-pieces connected by
flexible conduetors with said second pair of
contact-pieces of the plug each plug being
adapted to be inserted into each switch in
two positions or direections,.in one of which
its said first-mentioned contact-pieces are
connected with the two contact-pieces of one
pair of contact-pieces of the switch and its
second - mentioned contact-pieces are con-
nected with the other contact-pieces of the
switeh and in the other of which the first-
mentioned contact-pieces of the plug are con-
nected with the second-mentioned contact-
piece of the switch and the second-mentioned
contact-pieces of the plug are connected with
the first-mentioned confact-pieces of the

switch, each plug being also adapted to be
inserted into each of said switching devices
and when inserted to connect its said first-
mentioned contact-pieces with said contact-
pieces of the switching device respectively,
substantially as set forth. '

5. In a telephone-exchange system, multi-
ple switehboards, mietallic-circuit lines di-
vided into pairs and switches for said lines,
one switch for each pair of lines on each of
said boards, each switch having two pairs of
contact-pieces to which the two lines of its
pair are respectively connected, the two sides
of one line to the two contact-pieces of one
pair and the two sides of the other line to the
two contact-pieces of the other pair, in com-
bination with pairs of switch-plugs at each
board, the plugs having each a pair of con-
tact-pieces and the two contact-pieces of a
plug being connected by flexible conducting-
circuits with the conftact-pieces of its mate,
each plug being adapted to be inserted in
two positions or directions into each switch
at its board, in one of which its said contact-
pieces are connected with the two contact-
pieces of one pair of the contact-pieces of
the switch andin the other of which they are
connected with the other contact-pieces of
the switeh, respectively, snbstantially as set
forth.

6. In a telephone-exchange system, multi-
ple switchboards, metallic-circuit lines ‘the
two sides of which are normally open at the
central office divided into pairs and switches
for said lines, one switch foreach pair of lines
on each of said boards, each switch having
two pairs of contact-pieces to which the tW
lines of its pair are respectively connected,
the two sides of one line to the two contact-
pieces of one pair and the two sides of the
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other line to the two eontact—pieces of the -

other pair,in combination with pairs of switch-
plugs at each board, the plugs having each a
pair of contact-pieces and the two contaet-
pieces of one plug being connected by flexi-
ble conducting-circuits mth the two contact-
pieces of its mate each plug being adapted
to be inserted in two pos11;1ons or directions
into each switeh at its board, in one of which
its said contact-pieces are conneeted with the
two contact-pieces of one pair of the contact-
pieces of the switch and in the other of which
they are connected with the other contact-
pieces of the switeh, respectively, substan-
tially as set forth.

7. Ina telephonvexchange system, multi-
ple switchboards, metallic-circuit lines di-
vided into pairs and switches for said lines,
one switch for each pair of lines on each of
said boards, each switch having two pairs of
contact-pieces to which the two lines of its
pair are respectively connected, the twosides
of one line to the two contact-pieces of one

pair and the two sides of the otherline to the

two contact-pieces of the other pair, in com-

bination with pairs of switch- plu‘rs at each

board, the plugs having each a pair of con-
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tact-pieces and said contact-pieces of a plug
being connected by flexible eonducting-cir-
cuits with the two contact-pieces of its mate,
each plug having also & second pair of con-
tact-pieces and a switching device for each
plug located at its board with two contact-
pieces connected by flexible conductors with
said second pair of contact-pieees of the plug,
each plug being adapted to be inserted into
each switeh in two positions or directions; in
one of which its said first-mentioned contact-
pieces are connected with the two contact-
pieces of ome pair of contaet-pieces of the
switch and its saidsecond-mentioned contact-
pieces are ¢onnected with the other contact-
pieces of the switeh and in the other of which
thefirst-mentioned contact-pieces of the plug
are connected with the second-mentioned con-
tact-pieces of the switeh andthe second-men-
tioned contact-pieces of the switeh are con-
nected with the first- mentioned contact-
pieces of the plug, each plug being also adapt-

devices at its board and when inserted to con-
neet its said first- mentioned contact-pieces
with said econtact-pieces of the switching de-
vice, respectively, substantially as set forth.

8. In a telephone-exchange system, metal-
lic-cirenit: telephone-lines divided into pairs
and switches for said lines on a switchboard,
ohie switch for each pair of lines, each switch
having two pairs of contact-pieces to which
the two lines of its pair are respeectively con-
neeted, the two sides of one line té the two
contact-pieces of one pair and the two sides
of the other line to the two contact-pieces of

the other pair, in combination with pairs of

switeh-plugs, the plugs having each a pair of
contact-pleces and the contact-pieces of a:
plug being connected by flexible conducting-
circuits with the contact-pieces of its mate
each plug being adapted to be inserted into
each switch in two positions or directions in
one of which its said contact-pieces are con-
nected with: the contact-pieces of one pair of
the contact-pieces of the switch and in the
other of which they are connected with the
other contact-pieces of theswitch, and: a test-
batteryin one of said circuits between each
pair of plugs; substantially as set forth.

- 9. In a telephone-exchange system, metal-
lie-circuit telephone-lines grounded at the
central office and divided into pairs and
switches for said lines on a switchboard, one
switeh for each pair of lines, each switch hav-
ing two pairs of contact-pieces tor which the
two lines of its'pair are respectively connect-
ed, the two sides of one line to the two con-
tact-pieces of one pair and the two sides of
the other line to the two contact-pleces of
the other pair, in: combination with pairs of
switeh-plugs, the plugs having each a pair of
contact-pieces and the contact-pieces of a
plug being connected by flexible conducting-
circuits: with: the two contact-pieces of its
mate, each plugbeing adapted to be inserted
intoeachswitch in twopositions or directions,

I in one of which its said contact-pieces are
' connected with the contact-piecesof one pair
' of the contact-pieces of the switch and inthe
other of which they are connected with the
' other contact-pieces of the switch, and a test-
| battery in one of said conduecting-cireuits be-
L tween each pair of plugs, substantially as set
' forth.

10. In a telephone-exchange system; multi-
ple switchboards, metallic telephone-lines di-

f vided into pairs and switches for said lines,
one switch for each pair of lines on each of

said boards; each switch having pairs of two
contact-pieces to whichthe twolines of its pair
are respectively connected, the two sides of
one line to the two contact-pieces of one pair

: and the two sides of the other line to the two
: contact-pieces of the other pair; in combina- .
| tion with pairs of switch-plugs at each board,
i the plugs having each a pair of contact-pieces

and the two contact-pieces of a plug being con-
nected by flexible conducting-circuits with
the two contact-pieces of its mate each plug
being adapted to be inserted in two positions
or directions into each switch at its board, in
one of which its said contact-pieces are con-
nected with-the two contact-pieces of one pair
of the contact-pieces of the switch and in the
other of which they are connected with the
other contact-pieces of the switeh, and a test-
battery in one of said condueting-eircuits be-

: tween each pair of plugs, substantially as set

forth.

11. In a telephone-exchange system; multi-
ple switchboards, metallic-cireuit telephone-
lines, grounded at the central office and di-
vided into pairs and switches for said linesone

' switch for each pair of lines on each of said
| boards; each switch having two pairs of con-
- tact-pieces to which the two lines of its-pair
- arerespectively connected the twosides of one
| line to the two contact-pieces of one pair and
| the two sides of the otherline to the two con-
| tact-pieces of the other pair, in combination
: with pairs of switch-plugs at each board, the
. plugs having each a pair of contact-piecesand
: said two contact-pieces of a plug being con-
' nected by flexible conducting-eircuits with
-the two contact-pieces of its mate, each plug
. being adapted to be inserted in two positions
- or directions into each switch at its board, in
:one of which its said contact-pieces are con-
| nected with the two contact-pieces of one pair
- of the contact-pieces of the switch and in the
'other of which they are connected with the
- other contact-pieces of the switch, and a test-
: battery in one of said conducting-circuits be-
- tween each pair of plugs, substantially as set

forth.
12. Ina telephone-exchange system;multi-

“ple switchboards, metallic-circuit telephone-

lines divided into pairs and switches for said
lines, one switch for each pair of lines on each
of said boards, each switch having two pairs
of contact-pieces to which the two lines of its

‘pair are respectively connected, the two'sides

of one line to the. two contact-pieces of one

- ~

70

75

8o

85

Qo

95

100

105

110

115

I20

130



10

15

20

25

35

40

45

50

55

6o

592,393 ’ 3.

pair and the two sides of the otherline to the
two contact-pieces of the other pair, in com-
bination with pairs of switch-plugs at each
board, the plugs having each a pair of con-
tact-pieces and said contact-pieces of a plug
being connected by flexible conducting-cir-
cuits with the two contact-pieces of its mate,
a test-batteryin one of each of such conduct-
ing-circuits, each plug having also a second
pair of contact-pieces and a switching device
for-each plug at its board with two contact-
pieces connected through flexible conductors
with-said second pair of contact-pieces of the
plug, each plug heing adapted to be inserted
into each switch at its board in two positions
or directions, in one of which its said first-
mentioned contact-pieces are connected with
the contact-piecesof one pairof contact-pieces
of the switch and its said second-mentioned
contact-pieces are connected with the other
contact-pieces of the switch and in the other
of which its said first-mentioned contact-
pieces are connected with said second-men-
tioned contact-pieces of the switch and its
said second - mentioned contact-pieces are
connected with said first-mentioned contact-
pieces of the switeh, each plug being also
adapted tobeinsertedintoeach of said switch-
ing devices at its board and when inserted
to connect its said first-mentioned contact-
pieces with said contact-pieces of the switch-
ing device, respectively, substantially as set
forth.

13. Inatelephone-exchange system, metal-
lic-circuit telephone-lines grounded on one of
theirsides and divided into pairs and switches
for said lines on a switchboard, each switch
having two pairs of contact-pieces to which

the two lines of its pair are respectively con-

nected the two sides of one line to the two
contact-pieces of one pair and the two sides
of the other line to the two contact-pieces of
the other pair, in combination with pairs of
switeh-plags, the plugs having each a pair of
contact-pieces and said contact-pieces of a
plug being connected by flexible conducting-
circuits with the two contact-pieces of its
mate, a test-hbattery in one of such flexible
condueting-eircuits, each plug being adapted
to be inserted into each switeh in two posi-
tions or directions, in one of which its said
contact-pieces are connected with the con-
tact-pieces of one pair of the contact-pieces
of the switch, and in the other of which they
are connected with the other contact-pieces
of the switch, and a test receiving instrument
grounded on one side and connected on its
other side to a test plug or device adapted to
be brought into connection with any of said
contact-pieces of said switches, substantially
as set forth. ‘

14. In atelephone-exchange system, multi-
ple switchboards, metallic-circuit telephone-
lines grounded on one of their sides and di-
vided into pairs and switches for said lines
one switch for each pair of lines on each of
said boards, each switeh having two pairs of

contact-pieces to which the two lines of its
pair are respectively connected, the two sides
of one line to the two contact-pieces of one
pair and the twosides of the other line to the
two contact-pieces of the other pair, in com-

‘bination with pairs of switch-plugs at each

board, the plugs having each a pair of con-
tact-pieces and the two contact-pieces of a
plug being connected by flexible conducting-
circuits with the two contact-pieces of its
mate, a test-battery in one of such conduct-
ing-cireuits, each plug being adapted to be
inserted into each switch at its board in two
positions or directions, in one of which its
said contact-pieces are connected with the
contact-pieces of one pair of said contact-
pieces of the switch and in the other of which
they are connecled with the other contact-
pieces of the switeh, and test receiving in-
struments, one at each board, each instru-
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ment being grounded on one side and con-

nected on its other side to a test plug or de-
vice adapted to be brought into connection
withany of said contact-piecesof said switches
at its board, substantially as set forth.

15. In atelephone-exchange system, multi-
ple switehboards, metallic-circuit telephone-
lines the two sidesof which are normally open
at the central office grounded on one of their
sides and divided into pairs, and switches for
said lines, one switch for each pair of lines
on each of said boards, each switch having
two pairs of contact-pieces to which the two
lines of its pair are respectively connected,
the two sides of one line to the two con-
tact-pieces of one pair and the two sides of
the other line to the two contact-pieces of
the other pair, in combination with pairs of
switch-plugs at each board, the plugs hav-
ing each a pair of contact-pieces and the two
contact-pieces of a plug being connected by
flexible conducting-circuits with the two con-
tact-pieces of its mate, a test-battery in one
of such conducting-cireuits, each plug being
adapted to be inserted into each switch at its
board in two positions or directions, in one
of which its said contact-pieces are connected
with the contact-pieces of one pair of the con-
tact-pieces of the switch and in the other of
which theéy are connected with the other con-
tact-pieces of the switch, and test receiving
instruments, one at each board, each instru-
ment being grounded on one side and con-
nected on its other side to a test plug or de-
vice adapted to be brought into connection
withany of said contact-piecesof said switches
at its board, substantially as set forth.

16. In atelephone-exchange system, multi-
ple switchboards, metallic-circuit telephone+
lines grounded on one of their sides and di-
vided into pairs and switches for said lines,
one switch for each pair of lines on each of said
boards, each switech having two pairs of con-
tact-pieces to which the two lines are respec-
tively connected, the two sides of one lineto
the two contact-pieces of one pair and the two
sidesof the otherline tothe two contact-pieces
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of the other pair, in combination with pairs of
switeh-plugs at each board, the plugs having
each .a pair of contact-pieces and the two con-
tact-pieces of a plug being connected by flexi-
ble conducting-circuits with the two contact-
pieces of itsmate, a test-battery in one of such
conducting-circuits, each plug having also a
second pair of contact-pieces and a switching
device foreach plug atits board with two con-
tact-pieces connected through flexible con-
ductors with said last-mentioned contact-
pieces of the plug, each plug being adapted to
beinserted into eachswitch atitsboard in two
positions ordirections, in one of which itssaid
first-mentioned contact-pieces are connected
with the contact-pieces of one pajr of the con-
tact-pieces of the switeh and its second-men-
tioned contact-pieces are connected with the
other contact-pieces of the switch and in the
other of which its said first-mentioned con-
tact-pieces are connected with the second-
mentioned contact-pieces of the switch and its
said second-mentioned contact-pieces are con-
nected with the first-mentioned contact-pieces
of the switeh, each plug being also adapted to
be inserted into each of said switching de-
vicesatitsboard and when inserted to connect
its said first-mentioned contact-pieces with
said contact-pieces of the switching device,
and test receiving instruments, onz at each
board, each grounded on -one side and con-
nected on its other side to a test plug or device
adapted to be brought into connection with
any of said contact-pieces of said switchesand
switching devices at its board, substantially
as sef forth.

17. Inatelephone-exchange system, metal-
lie-circuit telephone-lines divided into pairs
and switches for said lines on a switchboard,
one switch for each pair of lines, each switch
having two pairs of contact-pieces to which
the two lines of its pair are respectively con-
nected, the two sides of one line to the two
contact-pieces of one pair and the two sides
of the other line to the two contact-pieces of
the other pair, in combination with a switch-
plughavingapair of contact-pieces connected
through flexible conductors to the two sides
of one of saidlines, and adapted tobe inserted
into either of said switchesin two positions or
directions in one of which its said contact-
pieces are connected with the contact-pieces
of one pair of the contact-pieces of the switch
and in the other of which its said contact-
pieces are connected with the other contact-
pieces of the switch, substantially assetforth.

18. In atelephone-exchange system, metal-
lic-circuit lines grounded at the central office
and divided into pairs and switches for said
lines on a switehboard, one switch for each

pair of lines, each switeh having two pairs of
_contact-pieces to which the two lines of ifs.

pair are respectively connected, the two sides
of one line to the two contact-pieces of one
pair and the two sides of the other line to the
two contact-pieces of the other pair, in com-
bination with retardation-coils, one for each

i 592,393

line and in its ground connection, pairs of
switch-plugs, the plugs having each a pair of
contact-pieces and the contact-pieces of a
plug being connected by flexible condueting-
circuits with the two contact- pieces of its
mate, each plug being adapted to be inserted
into each switeh in two positionsor directions,
in one of which its said contact-pieces are con-
nected with the contact-pieces of one pair of
the contact-pieces of the switch and in the
other of which they are connected with the
other vontact-pieces of the switch, and a test-
battery in one of said conducting-circuits be-
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tween each pair of plugs, substantially as set

forth.

19. Ina telephone-exchange system, multi-
ple switchboards, metallic-cirenit telephone-
lines, grounded at the central office and di-
vided into pairs and switches for said lines
one switch for each pair of lines on each of
said boards, each switch having two pairs of
contact-pieces to which the two lines of its
pair are respectively connected the two sides
of omne line to the two contact-pieces of one
pair and the two sides of the other line to the
two contact-pieces of the other pair, in com-
bination with retardation-coils, one for each
line and in its ground connection pairs of
switeh-plugs at each board, the plugs having
each a pair of contact-pieces and said two
contact-pieces of a plug being connected by
flexible conducting-¢ircuits with the two con-
tact - pieces of its mate, each plug being
adapted to be inserted in two positions or di-
rections into each switch at its board, in one

. of which its said contact-pieces are connected

with the two contact-pieces of one pair of the
contact-pieces of the switch and in the other
of which they are connected with the other
contact-pieces of the switch, and a test-bat-
tery in one of said -conducting-circuits be-
tween each pair of plugs, substantially as set
forth.

20. Inatelephone-exchange system, metal-
lic-cireuit telephone-lines grounded on one of
theirsidesand divided into pairs and switches
for said lines on a switchboard, each switch
having two pairs of contact-pieces to which
the two lines of its pair are respectively con-
nected the two sides of one line to the two
contact-pieces .of one pair and the two sides
of the other line to the two contact-pieces of
the other pair, in combination with retarda-
tion-coils, one for each line and in its ground
connection pairs of switch-plugs, the plugs
having each a pair of contact-pieces and said
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contact-pieces of a plug being connected by -

flexible conducting-circuits, with the two con-
tact-pieces of its mate, a test-battery in one
of such flexible conducting-circuits, each plug
being adapted to be inserted into each switch
in two positions or directions, in one of which
its said contact-pieces are connected with the
contact-pieces of one pair of the contact-
pieces of the switch, and in the other of which
they are connected with the other contact-
pieces of the switch, and a test receiving in-
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strument grounded on one side and connected
on its other side to a test plug or device
adapted to be brought into connection with
any of said contact-pieces of said switches,
substantially as set forth.

21. Inatelephone-exchange system, multi-
ple switchboards, metallic-circuit telephone-
lines grounded on one of their sides and di-
vided into pairs and switches for said lines,
one switch for each pair of lines on each of
said boards, each switch having two pairs of
contact-pieces to which the two lines are re-
spectively connected, the two sides of one line
to the two contact-pieces of one pair and the
two sides of the other line to the two contact-
pieces of the other pair, in combination with
retardation-coils, one for each line and in its
ground connection pairs of switch-plugs at
each board, the plugs having each a pair of
contact-pieces and the two contact-pieces of
aplugbeingconnected by flexible conducting-
cireuits with the two contact-pieces of its
mate,a test-battery in one of such conducting-
circuits, each plug having also a second pair
of contact-pieces and a switching device at its
board with two contact-pieces connected
through flexible eonductors with said last-
mentioned contact-pieces of the pluy, each
plug being adapted to be inserted into each
switch at its board in two positions or direc-
tions, in one of which its said first-mentioned
contact-piecesare connected with the contact-
pieces of one pair of contact-pieces of the
switch and its second -mentioned contact-
pieces are connected with the other contact-
pieces of the switch and in the other of which
its said first-mentioned contact-pieces are
connected with the second-mentioned con-
tact-pieces of the switeh and its said second-
mentioned contact-pieces are connected with
the first-mentioned contact- pieces of the
switch, each plug being also adapted to be in-
serted into each of said switching devices at
its boards and when inserted to connect its
said first-mentioned contact-pieces with said
contact-pieces of the switching device, and
test receiving instruments, one at each board,
each grounded on one side and cennected on
its other side to a test plug or device adapted
to be brought into eonnection with any of
sald contact - pieces of said switches and
switching devices at its board, substantially
as set forth.

22. Inatelephone-exchange system, metal-
lic-circuit lines grounded at the central office
and divided into pairs and switches for said
lines on a switchboard, one switeh for each
pair of lines, each switch having two pairs of
contact-pieces to which the two lines of its
pair are respectively connected, the two sides
of one line to the two contact-pieces of one
pair and the two sides of the otherline to the
two contact-pieces of the other pair, in com-
bination with annunciators, one for each line
and in its ground conneetion, pairs of switch-
plugs, the plugs having each a pair of con-

tact-pieces and the contact-pieces of a plug
being connected by flexible conducting-cir-
cuits with the two contact-pieces of its mate,
each plug being adapted to be inserted into
each switch in two positions or directions, in
one of which its said contact-pieces are con-
nected with the contact-pieces of one pair of
the contact-pieces of the switech and in the
other of which they are connccted with the
other contact-pieces of the switeh, and a test-

‘battery in one of said conducting-cireuits be-

tween each pair of plugs, substantially asset
forth. :

23. In a telephone-exchange system, multi-
ple switchboards, metallic-circuit telephone-
lines, grounded at the central office and di-
vided into pairs and switches for said lines
one switeh for each pair of lines on each of
said boards, each switeh having two pairs of

contact-pieces to which the two lines of its

pair are respectively connected the two sides
of one line to the two contact-pieces of one
pair and the two sides of the otherline to the
two contact-pieces of the other pair, in com-
bination with annunciators one for each line
and on its ground connection pairs of switch-
plugs at each board, the plugs having each a
pair of contact-pieces and said two contact-
pieces of a plug being connected by flexible
conducting -circuits with the two contact-
pieces of its mate, each plug being adapted
to be inserted in two positions or directions
into each switch at ifs board, in one of which
its said eontact-pieces are connected with the
two contact-pieces of one pair of the contact-
pieces of the switch and in the other of which
they are connected with the other contact-
pieces of the switeh, and a test-battery in one
of said conducting-circuits between each pair
of plugs, substantially as set forth.

24. Inatelephone-exchange system, metal-
lic-circuit telephone-lines grounded on one
of their sides and divided into pairs and
switches for said lines on a switehboard, each
switeh having two pairs of contact-pieces to
which the two lines of its pair are respectively
connected the two sides of one line to the two
contact-pieces of one pair and the two sides.of
the other line to the two contact-pieces of the
other pair, in combination with annunciators,
one for each line and in its ground connec-
tion pairs of switch-plugs, the plugs having
each a pair of contact-pieces and said con-
tact-pieces of aplug being connected by flexi-
ble conducting - circuits, with the two con-
tact-pieces of its mate, a test-battery in one
of such flexible condueting-circuits, each plug
being adapted to be inserted into each switch
in two positions or directions in one of which
its said contact-pieces are connected with the
contact-piecesof one pair of the contact-pieces
of the switeh, and in the other of which they
are connected with the other contact-pieces
of the switch, and a test receiving instru-
ment grounded on one side and connected on
its other side to a test plug or device adapted
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tobe brought into connection with any of said -

contact-pieces of said switches, substantially
as set forth.

25. Inatelephone-exchange system, multi-
ple switchboards, metallic-circuit telephone-
lines grounded on one of their sides and di-
vided into pairs and switches for said lines,
one switch for each pair of lines on each of
said boards, each switch having two pairs of
contact-pieces to which the two lines are re-

spectively connected, the two sides of one.

line to the two contact-pieces of one pair and
the two sides of the otherline to the two con-
tact-pieces of the other pair, in combination
with annunciators one for each line and in its
ground connection pairs of switch-plugs at
each board, the plugs having each a pair of
contact-pieces and the two contact-pieces of
a plug being connected by flexible conduct-

ing-c¢ircuits with the two eontact-pieces of its |

mate, a test-battery in oné of such conduect-
ing-circuits, each plug having also a second
pair of contact-pieces and a switching device
atitsboard with two contact-pieces connected
through flexible conductors with said last-
mentioned contact-pieces of the plug, each
plug being adapted to be inserted into each
switch at its board in two positions or direc-
tions, in one of which its said first-mentioned
contact-pieces are connected with the con-
tact-pieces of one pair of contact-pieces of
the switch and its second-mentioned contact-
pieces are connected with the other contact-
pieces of the switch and in the other of which
its said first-mentioned contact-pieces are

connected with the second- mentioned con-

‘tact-pieces of the switch and its said second-

mentioned contact-pieces are connected with
the first- mentioned contact- pieces of the
switch, each plug being also adapted to be
inserted into each of said switching devices
at its boards and when inserted to connect
its said first-mentioned contact-pieces with
said contact-pieces of the switching device,
and test receiving instruments, one at each
board, each grounded on one side and con-
nected on its other side to a test plug or de-
vice adapted to be brought into connection
with any of said contact-pieces of said
switches and switching devices at its board,
substantially as set forth.

26. In atelephone-exchange system, metal-
lic-circuitlines divided into pairs and switches
for said lines on a switchboard, one switch
for each pair of lines, each switeh having two
pairs of contact-pieces to which the two lines
of its pair are respectively connected; the
two sides of one line to the two contact-pieces
of one pair and the two sides of the other
line to the two contact-pieces of the other
pair, in combination with switching devices
by which any two of said lines may be con-
nected in metallic circuit for conversation.

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

MILO G. KELLOGG.

Witnesses:
TFFrRANK S. OBER,
EDpwWARD C. DAVIDSON.
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