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To all whom it may concern.:

Be it known that I, MiLo G. KELLOGG, of
Chicago, in the county of Cook and State of
1linois, temporarily residing at Stuttgart, in
the Empire of Germany, have invented cer-
tain new and useful Improvements in Multi-
ple Switchboards for Telephone-Exchanges,
of which the followingis a full, clear, concise,
and exact deseription, reference being had to

e

the accompanying drawings, forming a part |

of this specification. | |
My invention relates to a telephone - ex-
change system in which the lines are single-

~circuif lines, grounded at their outer ends:

and 1t consists in apparatus for switching
such lines of the exchange in the operation
of the exchange system and a system of test-
Ing the lines to determine whether they are
in use. |

In the drawings illustrating my invention,
Kigures 1* and 1* represent sections of two
multiple switchboards of the exchange to
which the same lines are connected. Fig. 2
shows a diagram of the boards with the main-
line apparatus and connections necessary to
illustrate my invention. Fig. 2% is a detail
view of one of the line-annunciators. Fig. 3
shows a diagram of an operator’s cord system
to be used in connection with the boards.
Fig. 4 shows an operator’s test system to be
used at the boards. | |

In Fig.2 A, isasectional view of the switch-
board shown in Fig. 1%, and A’ is a sectional
view of the switchboard shown in Fig. 1°,
each as indicated by the line d e.

I place as many boards in the central office
as are found necessary or desirable in order
to properly operate the exchange. On each
boardisa spring-jack or other suitable switch
for each line. Each switch has a contact-
spring which normally conrects with an in-

sulated contact-piece and is adapted to re-

5o

celve a loop-plug and, when a plug is in-

serted, to disconnect the spring from the con- |

tact-piece and connect the two contact-pieces
of the plug with the spring and said insu-

lated contact-piece,respectively. The switch

18 also adapted to receive a single-contact
switch-plug, and when a plug is inserted to

disconneet the spring from the contact-piece |

and connect the spring with the contact-piece

| B

of the plug.
switches as shown and as will hereinafter be
described I prefer to have a contact-point
electrically connected with the contact-piece
and on which the spring normally bears, as
there is less chance of poor connection when
the spring bears on a point than when it bears
on a surface adapted to be brought into con-
nection with the plug-contacts. "

In FKig. 2, ¢ g represent the springs of the
different switches, /i i the contact-points on
which the springs normally bear, and j j the
contact-pieces of the switches, connected with
the points 2 h. [l are the switch-holes. a b

‘are therubber strips on which the metal parts

of the switches are mounted, as shown, and
through the fronts of which are the switech-
holes /. The contact-pieces j j are so placed
along one of the surfaces of the plug-holes
as readily to form connection with one of the
contact-pieces of the loop-plugs.  The holes
[l are adapted to receive the switch-plugs

shown in Fig. 3 and marked D D, and when

a plug is inserted into a switch it raises the
spring g from the contact-point 7, and the
spring g and contact-piece of the plug are in
contact.

point /2 and the spring ¢ and the contact-
piece j of the switeh are in contact with the
two contact-pieces of the plug, respectively.

w and x are calling-annunciators, one for
each of the lines shown. Xach annunciator

‘hasapairof contact-points normally (or when
the annunciator does not indicate a call) in
contact with each other, but which are sepa-

rated by the annunciator while it indicates a,
call.

marked p and q, respectively. One of them,

q, 18 a spring-contact which is pressed by the
annunciator-drop when the drop falls away
from its corresponding contact-point p. The

contact-point p is represented as an angle-
piece which passes over the spring ¢ and is
In contact with the spring when the spring is
not actuated by the annunciator-drop.

The annunciator is shown in detail in Fig.
22,

| the top of the annunciator-plate o', thence

In-the construction of the

These holes are alsoadapted to re-

ceive the loop - plug shown in TFig. 4, and
‘when a plug is inserted into a hole it raises
the spring of the switch from the contact-

The two contact-points of a pair are
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The line runs to an insulated bolt o at



through the annuneciator-coil to the plate, and
thence normally through spring ¢, which is

~in electrical contact with the plate, to the in-

10
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sulated angle-piece p, and thence to earth.
Two 11nes are shown in the drawings, one
marked line No. 1 and the other 11ne No. 2.
These lines are ordinary single-circuit lines
grounded at their outer ends and having at
the subscribers’ stations any usual and appro-
priate subseriber’s-station apparatus. Each

line passes successively through the pairs of

contacts of its switches on the eeveml boards,
passing in each case to the spring first. It
then passes through its line-annuneciator and
the pair of contact-points of the annunciator

- tothe ﬂ'round The circuitof each line shown
- may thus be tmced in Fig. 2.

20

In the operator’s cord system shown in Fig.

3, D D are the switch-plugs of a pair of eords |
n 1 are the rubber insulations of the plugs, |
- These

and m m are their contact-pieces.
contact-pieces pass each to the bottom of its

plug and are adapted to rest normally, or

" when the plug is not in use, on the metal

25
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“at their board, and when a plug is inserted '

piece 0, which then connects it with the
oround. Weights, as is nusual, or similar de-
vices may be used to bring the contact-pieces
of the plugs into contact with the piece o and
secure a good connection.
adapted to beinserted intoany of the switches

1t operates the switch, as above described.

The plugs should be msel ted sothat the con- |

tact-piece m is in contact with the spring g.
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- connected together through the clearing-out |
“annunciator a,nd the other pair are connected
“through the operator s telephone.

55
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The connections of the lines might have been |

reversed, so that the lines pass first to the
eontact—plece 7 of each of their switches, and
in that case the plugs should be inserted in
such a position that their contact-pieces form
connection with the pieces j of the switches.
Y is the loopmﬂ'-m switch for the pair of
cords shown. £k is the calling-key. Cis a
condenser. R is a resistance-coil, and v is a
clearing-out annunciator. ¢is the operator’s
telephone, and I3 is her calling generator or

battery. The circuits are substantially as
shown.

The two contact- -pieces of the plugs are con-
nected by flexible conductorstothe twolevers,
respeetwely, of the looping-in switch. One
of the pair of contact-bolts of the switch are

The lever
of the calling-key is connected to one of the
cords, and the point of the key is grounded
through the calling generator or battery.

The condenser and resistance in parallel with

each other are placed in the cueulb of the

other cord of the pair.

The operation of the systemn in eonneetlon

‘with the switchboards will be apparent to

those skilled in the art. It will readily be

apparent that when a line is switched by the |
insertion of a plug into its switch the line is
disconnected from its normal ground at the
central office and is connected into a cir- |

1!

These plugs are

‘as shown.

system of cords.

4, T is a loop test-plug

ors
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cuit with the pair of cords and that the cir-
cuit of the condenser and resistance-coil of
the pair of cords is in its circuit. The con-
denser and the resistance-coil are connected
in multiple or parallel circuit to each other,
Only one pair of cords is shown,
but the connection of such other pairs with
their accompanying apparatus as the opera-
tor may need will be apparent tothoseskilled
in the art. To each pair of cords, with its
plugs, belong a looping -in switch, a con-
denser, a resistance-coil; a clearing-out an-
nunciator, and a calling-key. - One telephone
and one calling-generator will answer for her
The plugs should be in-
serted into the switches of the lines, so that
the calling-key is connected to the cirenit of
the cords between the condenser and resist-
ance-coil and the switch-plug inserted into
the line whose bell it may be desired to ring.
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If desired, two calling-keys may be used for .

each pair of cords, one connected on each su?le
of the condenser.
In the operator’s test system shown i in Fig.

i11t0- any of the switches and, when inserted,

to operate them, as heretofore described. B’
is a test-battery, and S is a test receiving in-

strument. The battery and instrument are

90

adapted to be inser ted |

95

connected in a loop which terminates in the -

two contact-pieces of the plug. Kach opera-
tor has one cord system and one test system,
and they are conveniently mounted and ar-

ranged for her work. |
The test receiving instrument and battel \%

are so constructed and related to each other
that when they are looped into the circuit

~with any line and the circuit is not open at

some pair of contact-points and does not

have the condenser and resistance-coil in

its circuit, as deseribed, the instrument will
sound or 1esp0nd but when the cireuit is

open at any point or has a condenser and re-

sistance - coil connected, as described, 1n it
the instrument will ,n-ot sound or respond.
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This construction depends on the fact that

'an electromagnet with an armature and a
- suitable retr aetﬂe spring may be closed with a
battery and a certain resistance and the arma-
“ture be attracted, but when the resistance is
considerablyincr eased (or the circuit opened)

the armature will not be moved. The con-

denser in the derived eircuit ofiers a circuit.
for any telephone-current passing through

the lines connected together which would oth—

“erwise beretarded by the convolutions of the
The resistance-coilaffords a
“circuit foraclearing-out current sent through
the circuit, which would with the eondensm
~only in GlI’CHIt be open 't0 the clearing-out
“eurrent.

resistance-coil.

The operation of the test eyetem is -as fol-
lows: When an operator desires to test aline,
she places her test-plug into the switch of the
line, and by so doing disconnects. the pieces
g and 7 of the switch “and connects them with
the eonta,et -pieces of the plun*
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line 1s not switched at any switeh and its an- |

nunciator does not indicate a call, the instru-
ment and battery are on a closed circuit with
the line and the instrument will sound or re-
spond, indicating that the line is free to be
connected to. If, however, the line-annun-

“ciator indicates a call, (and the line is not

switched,) the circuit is open at the pair of
annunciator contact-points and the instru-
ment will not sound. If, again, the line. is
switched at any board when the test is made
and the switch in which the test is made is
In the cut-off portion of theline, or that portion

which is between the switeh used for switceh-

ing and the office ground, the test-circuit is
open at the pair of contacts ¢ 7 of the switch
used for switching and. the test receiving in-
strument will not sound. If, again, the line

1s switched at any board and the test-plug is

inserted into a switch which is between the
one used and the subsecriber’s station, the test-
circuit hasthe resistance of the condenser and
resistance-coil in parallel circuit which is in
circuit with the line and the instrument will
not sound. When a test of a line is made
and the test receiving instrument sounds or
responds, the operator therefore knows that
neither the line is switched for use at any
board nor its annuneciator indicates a call and
that she may connect the line with another.
When she makes the test and the instrument
does not sound, she knows that either the line
18 switched for use at some board or its an-

nunciator indicates a call and she will not
connect 1t with another line. By this system

of switching and testing a subscriber’s line
tests ““busy” when it is switched and when
his annuneciator indicates a call. IHis line is
reserved to himself as soon as he has sent
in a call and will not be switeched with an-
other line before his operator has had time to
answer his call, to his confusion and annoy-
ance. 1in this system also there are only two
contacts for each line on each board instead
of three or more, as in other systems with
ground-circuit lines, and there is.only one

wire leading in and one leading out from each

switch instead of three or more in other sys-
tems. There 1s also but one wire between
any two boards for each line instead of two
or more, as in other systems.

I claim as myinvention and desire to secure
by lLetters Patent—

1. In a telephone-exchange system, a tele-
phone - line normally passing successively
through pairs of switeh contact-points, one
pair on each of several boards, each pair nor-
mally closed but open while the line is
switched at their board, and through a pair
of annuneciator contact-points normally closed
but open while the annunciator indicates a
call, in combination with switching devices

~at each board to disconneet said pair of con-

tact-points at the board and switch the line
for conversation with a resistance-coil and
condenser in multiple or parallel circuit
switched into the eircuit, and a loop test-plug

1n the two contact-pieces of which terminate
the two sides of a loop containing a test re-
celving instrument and battery, said loop-
plug being adapted to be inserted into aswitch
and when inserted to disconnect said pair of

contact-points of the switch which are nor-

mally in contact and connect them with the
two contact-pieces of the plug, said battery
and instrument being so related and adjusted
that the instrument sounds when looped into
the closed circuit of the line without the resist-
ance-colil and condenser, but does not sound
when theresistance-coiland condenserare in-
cluded on the circuit, substantially as set
forth. | |

2. In a telephone-exchange system, a tele-
phone-line grounded at its outer end and nor-
mally passing, sucecessively, through pairs of
switch contact-points, one pair on each of sev-
eral boards, each pair normally closed but
open while the line is switched at their board,
and through a pair of annunciator contact-
points normally elosed but open while the an-
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nunciator indicates a call, and thence to the

ground, in combination with switching de-
vices at each board to disconnect the pair of
contact-pointsat the board and switch the line
for conversation with a resistance-coil and
condenser in multiple or parallel circuit
switched into the circuit, and a loop test-plug

In the two contact-pieces of which terminate

the two sides of a loop containing a test re-

‘celving instrument and battery, said plug be-

ing adapted to be inserted into a switech and
when inserted to disconnect said pair of con-
tact-points of the switch which are normally
in contact and connect them with the two con-

tact-pieces of the plug, said instrument and

battery being so related and adjusted that the
Instrument sounds when they are looped into

95
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the closed circuit of the line, but does not

sound when the resistance-coil and condenser
are Included in the circuit, substantially as
set forth. . | | |

3. In a telephone-exchange system, a tele-
phone-line normally on closed circuit and
passing successively through pairs of switch
contact- points, one pair on each of several
boards, each pair normally closed but open
while the line is switched at their board, and
through a pair of contact- points of the line-
annunciator normally in -contact but open
while the annunciatorindicatesa eall, in com-

bination with switching devices at each board

to disconnect the pair of contact-points at the
board and switch the line for conversation
with a resistance-coil and condenser in multi-

ple or parallel circuit then switched into the

circuit, and a loop test- plug in the two con-
tact - pieces of which terminate the two sides
of a loop containing a test recelving instru-

ment and battery,said plug being adapted to

be inserted into the switches and when insert-
ed into a switeh to disconnect its said pair of
contact-points and connect them with the two

I10
IISI
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130

contact-pieces of the plug, said instrument

and battery being so related and adjusted
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that the instrﬁme'nt sounds when they ate | inginitscireuit pairsof switeh contact-points,

looped into the simple closed circuit of the
line but will not sound when the resistance-
coiland condenser areincluded, substantially
as set forth. o R -
4, In a telephone-exchange system; a tele-
phone-line grounded at its outer end and pass-
ing normally successively through pairs of
switch contact-points, one pair on each of sev-
eral boards, each pair normally closed but
open while the litie i switched at their board,

- and through & pair of contact-points of the

_15

line-annunciatornormally in contact but open

“while the annunciator indicates a call, and

thence to the ground, in combination with

~ switching devices at each board to disconnect

20

 test-plug in the two contact-pieces of which |

the pair of contact-points at the board and

switch the line for conversation with a resist-

ance-coll and condenser in multiple or paral-
lel circuit then included in the circuit; a loop

terminate the two sides of a loop which con-
tains a test receiving instrument, said plag

being adapted to be inserted into the switches

30
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and when inserted into a switch to disconnect
its said pair of contact-points and connect
them with the two contact-pieces of the plug,
and battery in the test circuit thereby estab-

gounds when they are looped into the simple
closed circuit of the lineé but will nof sound
when the résistance-coil and céondenser are
switched into cireuit with the line, substan-
tially as set forth. ” - |

5. In atelephone-éxchange system; a tele-
phone-liné normally on elosed circuit and

- passing successively through pairs of switch
~ contact-points, one pair on each of several

40

boards, each pair normally closed but open

“while the line is switched at their board, and

~ through a pair of contact-points of the line-

45

anhuncigtor normally in contact but open
whilethe annunciator indicates a call, in.com-
bination with switching deviees at each board
to disconnect the pair of contact-points at the
board and switeh .the line for conversation

with a resistance-coil and condenser in mul-

~ tiple or parallel circuit then switched into cir-

co
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cuit with it, & loop test-plug in the two con-

tact-pieces of which terminate the two sides of

a'loop which containg a test receiving instru-

ment, said plug being adapted to be inserted
into the switches and when inserted into a
switch to disconnect its said pair of contact-
points and connect them with the two con-
tact-pieces of theplug,and batteryin the test-
circuit thereby established, said instrument

that the instrument sounds when they are

loopedinto the simple closed eircuit of theline

but will not sound when the resistance-coil

- and condenser in multiple or parallel circuit
are switched into eircuit with the line, sub-

stantially as set forth. |
6. In-a telephone-exchange system, a tele-
phone-linenormally on clogsed circuitand hav-

I

|

one pair on each of several boards, each pair
normally closed but open while the line is
switched for use at its board and having in 1ts

circuit a pair of ahnunciator contact-points

normally closed biit open while the annunci-

ator indicates a call, in combination with

switching devices at each board to disconnect

70

75

said pair of contact-points at the board and

switch the line for conversation with a resist-

ance-coil and condensér in multiple or paral-

lel circuit then switched into circiit with it
“and loop test-plugs, one at each board, each
plug having two contact-pieces in which ter-
‘imninate the two sides of a loop containing &
test receiving instrument and battery and
adapted to be inserted into the switch of the

line at its board,; and when inserted to dis-

connect said pair of contact-points which are

normally in contact and connect them with

80

the two contact-pieces of the plug; each in- -

struinent and its battery being so related and
adjusted that the instrument sounds when
' they are looped into the simple elosed cireuit
- of the line but will not sound when they and

90

the resistance-coil and condenser are switched

into ¢ircuit with the line, sibstantially as set
- forth. - |

lished, said instrument and battery being so |
related and adjusted that the instriment

7. In a telephone-exchange system, a tele-

nect the pair of contact-points whieh are noz-
mally in contact and eonnect them with the

two contact-pieces of the plug, and battery in
- the circuit established on testing, each instru-
ment and the battery being so related and ad-
. justed that the instrument sounds when they
‘are looped into the simple closed eircuit of the
‘line but will not sound when they and the re-
- sistance-coil and condenser are switeched into
_ circuit with the line,substantially as set forth.
and battery being so related and adjusted | 1
. ple switchboards, telephomne-lines, switches
‘for said lines; one switch on each of the boards
for each line, each switeh having a pair of
contact-points normally in contact but open
while aswitch-plugisinserted, line-annuncia-

3. In a telephone-exchange system, multi-

tors, one for each line, each annuneciator hav-

ing a pair of contact-points normally in con-
| tact but open while the annunciator indicates

95

phone-line normally on elosed circuitand hav-
ing in its cireunit pairs of switéh contact-
points, orie pair on each of several boards;
' edach pair normally closed but open while the
-line is switehed for use at their board; and
having in its ¢ircuit a pair of contact-points
- of its annunciator, normally closed but opeéen
while the annuneiator indicatesa call; in com-
bination with switching devices at each board
to disconnect the pair of contact-points at the
board and connect the line for conversation
- with a resistance-coil and condenser in multi-
' ple or parallel circuit then switched into ¢ii-
I cuit with it, and loop test-plugs, one at each
. board, each plug having two eontact-pieces in
which terminate the two sides of a loop which
contains a test receiving instrument and
adapted to be inserted into the switch of the
line at its board and when inserted to diseon-
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a call, each line passing successively through
sald pairs of switeh contact - points of its
switehes and through its annuneciator and the
annunciator contact-points, in combination
with pairs of switch-plugs at each board, the
contact-pleces of each pair being connected
by flexible conductors containing aresistance-
coll and condenser in multiple or parallel cir-
cult In their eircuit, said plugs heing adapted

to be inserted into the switches at their boards

and when inserted into a switch to discon-
nect the pair of contact-points of the switeh
and connect the line contact- point of the
switech with the plug contact-piece, and loop
test-plugs, one at each board, each plug hav-
ing two contact-pieces in which terminate the
two sides of a loop containing a test receiving
instrument and battery and adapted to be in-
serted into any switch at its board and when
inserted into a switch to disconnect the con-
tact-points of the switeh and connect them
with the contact-pieces of the plug, each in-
strument and its battery being so related and
adjusted that when they are looped into the
simple closed circuit of any line the instru-
ment will sound but will not sound when they
and one of said resistance-coils with its con-
denser are in circuit with the line, substan-
tially as set forth. :

9. In a telephone-exchange system, multi-
ple switehboards, telephone-lines, each line
being normally on a closed circuit, switches
for said lines, one switch on each of the
boards for each line, each switech having a
palr of contact-points normally in contact
and open while a switch-plug is inserted into
1ts line-annuneiators, one for each line, each
annunclator having a pair of contact-points

normally in contact but open while the an-

nunciator indicates a call, each line passing
normally successively through said pairs of
contact-points of its switches on the several
boards and through its annunciator and the
contact-points of the annuneciator, in combi-
nation with pairs of switch-plugs at each
board, the contact-pieces of each pair being
connected by a flexible conduetor containing
a resistance-coil and condenser in multiple or

| parallel eircuit in the cireunit, said plugs be-

ing adapted to be inserted into the switches
at their boards and when a plug is inserted
into a switch to disconnect the pair of con-
tact-points of the switch and connect the line
contact- point of the switeh with the plug
contact-piece, and loop test-plugs, one at each
board, each plug having two contact-pieces
in which terminate the two sides of a loop

containing a test receiving instrument and

battery, and adapted to be inserted into any
switeh at its board and when inserted to dis-
connect the contact-points of the switch and
connect them with the contact-pieces of the
plug, each instrument and its battery being
so related and adjusted that when they are
looped into the simple closed circuit of any

line the instrument will sound but will not

sound when the instrument and battery are
included in the circult of the line with any of

said resistance-coils with its condenser, sub-

stantially as set forth.
In witness whereof I hereuntosubseribe my
name this 13th day of December, 1889,

: MILO G. KELLOGG.
Wilnesses:
EMIL. ABENHEIM,

MARGARETHA RIEHL.
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