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in Iig. 3,) and when a plag is inserted to op-
erate the switeh, as above deseribed. = The
contact-pieces 7 7 should be so placed that a

test-plug may be readily applied to them. 5z

To all whom it wary concern:

Be it known that I, Miro G. KELLOGG, of
Chicago,Illinois, temporarily residingat Stutt-
gart,inthe Empire of Germany,have invented

5 certain new and useful Improvements in Mul- | Their funetion is to form test-picces for their
tiple Switchboards for l'elephone-Iixchanges, | lines on the different boards, and they may
of which the following is a full, clear, concise, | e placed as shown or In other convenient
and exact deseription, reference being had to | positions on the boards. - S
the accompanying drawings, formin o a part The connections of the lines to the switch- Go
o of this specification. _' boards and apparatus are as follows and as
My invention relates to single-circuit tele- | shown for line No. 1: The line passes sue-
phone-lines; anditeonsistsinasystem of test- | cessivel y through the pairs of contact-points
1ng such lines to determine whether they are | of its switches on the boards, passing-in each
in use. . casetothespring first. It then passes through 67
5 In the accompanying drawings, illustrat- | its line-annunciator and resistance-coil ' to
ing my invention, Figures 1* and 1° are front | the ground. 1w is the annunciator and z'is
viewsof sections of twomultiple switchboards | the resistance-coil. The contact-pieces 7 5 of
to which the same lines are connected. Fig. |.a line are connected to the liné, the connec-
2 18 a diagram illustrating the main-line tion being between the switch contact-points 70
20 switehboards, apparatus, and connections. | on the one hand and the subsecriber’s station

IFig. 3 is a diagram of an operator’s cord SYS-
tem to be used with the boards. TFig. 4 is a
diagram of the subscriber’s-station apparatus.
Fig. 5 shows an operator’s test system.

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

G represents the ground connection.
In Fig. 2, A is the sectional view of the

on the other hand. B o

- Fig. 3shows an operator’s cord system with
one palir of cords and theirplugs, switeh, an-
‘nunciator, and the operator’s telephone and 75"
calling generator or battery. - The plugsD D
are constructed substantially as shown, ™M
‘being the rubber insulation and »n 'n the con-~
tact-pieces, and they should be inserted into" |

‘the switches in such a position that the con-' 8o

3o switchboard shown in Fig. 1*, and A’ is a sec- tact-piece of the plug is in connection with
tional view of the switchboard shown in Fig. | the spring and is not in connection with the
1°, cach as indicated by the line d e.© piece 7 of the switch. o0 is a metal strip on”
There are as many boards in the exchange | which the bases of the plugs normally rest:
as are necessary for the number of lines. On | and which then connects the -contact-pieces 8
35 each board is a spring-jack or similar switeh | with the ground. The circuits are as-shown,’
~ for each line. Kach switch has a contact- | The methods of connecting other cords to the
spring which normally bears on an insulated | system, as well as the method of ‘operating
contact-point, and has a contact-piece insu- the system in connection with the boards, will .
lated from the rest (except by the cireuit con- | be apparent to those skilled in the art. " QO
40 nections) and is adapted to receive a switch--{  EKach operator has one cord system and as
plug, and when a plug is inserted to discon- ‘many pairs of cords as she may need, and:
nect the spring from the contact-point and ‘they are connected and mounted convenient:
form connection Letween the spring and con- | for her uge. . - . LI R T
tact-piece of the plug. - -~ |' Inthesubseriber’s-station apparatus'shown' gg -
45 In Kig. 2, g g represent the springs of the in Fig.'4,1s the magneto-bell, containing a:~
different switches, 4 7 the contact-points, and [ magneto-generator. 2 18'the telephone: 3’
7 the contact-pieces. llare the switch-holes. the telephone-switeh, and 4'is a condenser of -
¢ b are the rubber pieces on which the metal suitable -capacity. The contact-points-and
parts are mounted and through the fronts of’ ‘cireults are as shown or otherwise arranged 1oo
50 which are the holes [ I. These holes are |80 as to substantially perform the operdations:

hereinafter deseribed.

adapted to receive the switch-plugs, (shown

The condenseris in’
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the circuit with the line and telephone when |

the telephone is taken from the switch for

 use, and it is switched from the circuit of the

5, T is the test-plug.

IO

line when the telephone is placed on the

In the operator’s test system shown in Fig.
S is the test receiving
instrument. - B’ is the test-battery, and G is
the ground connection. They are connected

as shown, and each operator has a test system

~ suitably arranged and mounted for her work.

20

‘tact-piece

The test receiving instrument and battery
should be so adjusted to each other and the
circuits that the instrument will sound or re-
spond when the plug is placed on a test con-

telephone is on its switeh, (and the line is not

open to the test-current by the condenser be-

ing in ecircuit,) and the circuit of the line is

“not open to the ground through the switch

" contact-points by the line being switched at

one of the boards; but that the instrument
will not respond or sound when either the test-

~eirenit is open at the subscriber’s station by

-the telephone being switched for use and the

condenser being in the circuit or the circuit
to the office ground is open by theline being
switched at some board. In’either case the

resistance of the battery and instrument cir-

39
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cuit-is increased, and less current will pass
through the instrument. -

The adjustment deseribed above 1s easy to
obtain and depends on the fact that an elec-
tromagnet with-an armature and a retractile
spring acting on the armature may when
closed in circuit with a battery and a certain
resistance cause the armature to move, and

when the resistance is considerably increased
 the strength of current will not be enough to
49:.

cause the armature to move. The resistances
of the circuits may be, forinstance, such that
the resistances of the telephone-lines when
the .subsecribers’ telephones are on their

- switches may be about three hundred ohms

-each, (not including the resistance through
the switches and the annunciators and resist--

ance-coils to the office ground,) and the resist-

~ ance through the switches to the office ground

. switeh contact-points) will be, say, one hun-
dred ohms. The test receiving instrument

60 ,
" through any pair of switch-pointsis open (but

may be about one hundred and fifty ohms.

“When a test-plug is then applied to the test-

piece j of a line and the line is not switched
at any board and the subscriber’s telephone
is not switched for use, the resistance from

‘the test-plug through the two circuits (one to
- oround through the subsecriber’s station and

the ‘other to ground through the pairs of

and battery are such that with this resistance
the -instrument. will sound. - If the circuit

- the line is not connected with any other line)
~and thesubscriber’s telephoneisnot switched,

the resistance from j to ground will be about

5. three hundred ohms and the instrument will
-not.gound. - If when thelineis in that condi-

tion the telephone is off the switch, the circuit

of a line and the subscriber’s

will at the condenser be practically open to -
thebattery and theinstraument will not sound.

If two lines are switched together by the in-

7€

sertion of a pair of plugs in their respective

switches and the telephones are switched for
use, the circuit from the test-plug to the two
subseribers’ grounds will be practically open
at the two condensers and the instrument will
not sound. If thetwo lines are thus switched
together and the telephones are not switched
for use, the resistance from the test-plug to
the two subsecribers’ grounds will amount to
one hundred and fifty ohms and the insiru-
ment will not respond. If a line is mot
switched and the subscriber’s telephone 18
switched for use and the test-plug 1s applied
to one of its test-pieces 7, the circuit to the

subseriber’s ground is practically open to the

battery at the condenser and the resistance
from the piece 5 to the office ground being
about one hundred and fifty ohms the instru-
ment will not sound. The amount. of resist-

ance in the line-circuits and in the ground-

circuits may vary from the figures given

system, as indicated, still be easy to obtain.

If one plug of a pair is in the switch of a
line when the line is tested and the other plug
rests on the ground-plate o, and the subscrib-

er’s telephone is off from its switch enough

current will not pass through the test-bell to
operate it, because the ground connection of
the line is practically open to baitery-cur-
rents at the subscriber’s condenser and be-
cause the eircuit to ground at the central of-

75
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above and adjustment and operation of the

95
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fice through the pair of plugs and the ground- o

plate o will contain the operator’s telephone
outfit £, the resistance of which in ordinary

forms of apparatus is so great as to prevent
This re-

the test-bell from being operated.
sistance will generally be and may be made
considerably greater than one hundred and
fifty or two hundred ohms. -The operator

will therefore know when the. apparatus is

connected and adjusted as described when,
on making the test of a line, the instru-

‘ment sounds that neither the line is switched

for use ‘nor the subscriber’s telephone 18
switched for use and that the line is ““free,”
and when the instrument does not sound she
knows that either the line is switched at the
central office or that the operator’s telephone
is switched for use. - B

The resistance-coil « and the annunicator

w for each line furnish resistance by which
the desired adjustment and operation are ob-
tained. The required resistance between the

test-pieces and the office ground might all be

included in the resistance-coil or all included
in the annunciator, or might be included in

105
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other forms of resistance and might be ol -

small amount. . 3 o S
In some systems of testing the lines  test

““Ppusy” when they are switched at the cen-

tral office, and in other systems they test

130

““busy” when the subscriber’s telephone ig
| switched for use. In this system they test
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““busy” whether they are switched at the cen-
tral office or whether the subscriber’s tele-
phone is switched for use and will not become
tied up. Iteombinesthe advantages and ob-
viates the disadvantages of both the other
general systems of testing.

Iclaim as myinvention and desire to secure
by Letters Patent—
1. Atest-cireuitforasubseriber’sline, from
the office ground through a test receivingin-
strument and battery to a test-plug, thence
when the test is applied to a line-contact con-
nected with the line between the subsecriber’s
station and the pair of contact-points of his
switch at the central office, thence in one di-
rection to the office ground through said pair
of contact-points normally in contact but
open while the line is switched at their board,
and 1n the other direction to the subseriber’s
ground through his station apparatus, in
combination with a condenser at the sub-
scriber’s station and a switeh to switeh the
condenser into the circuit of the line while
the telephone is switched for use and out of
sald ecircuit while the telephone is not thus

- switched, substantially as set forth. '-

30

35

4.0

45

5C

53

6o

2. In a multiple-switchboard system a test-
circuit for a subscriber’s line, from the office
ground through a test receiving instrument
and battery to a test-plug, at any one of the
boards, thence, when the test is applied, to a
line-contact at the board where the test is
made, thence in one direction to the office
ground through all the pairs of contact-points
of the line, one pair on each board, each pair

normally in contact but open while thelineis

switched at their board, and in the other di-
rection to the subseriber’s ground through his
station apparatus, in combination with a con-
denser at thesubseriber’s station and a switch

with contact-points to switeh the condenser

into the circuit of theline while his telephone
18 switched for useand out of said circuit while
1t 1s not thus switched, substantially as set
forth. |

5. In a telephone-exchange system, a sub-

seriber’s line grounded at its outer end and

havingin its circuit at the subseriber’s station
acondenser when his telephone isswitched for
use but not otherwise, and at the ecentral of-
ilce a switch with a pair of contact-points nor-
mally in contact but open while the line is
switched, and a test contact-piece insulated
from the rest (execept by the circuit connec-
tions) said line passing through said pair of
contact-points and thence to ground through
a resistance and said contact-piece being con-
nected to the line between its switch contact-
points and the subscriber’s station, in combi-
nation with a test wire or circuit containing

a test receiving instrument and battery, |

grounded at one end and connected atitsother
end to a test plug or device adapted to be
brought into connection with said test con-
tact-piecefor testing, said instrn ment, battery
and the circuits being so constructed and re-

el

]

lated that the instrument will sound, when on l

the test being made neither the telephone nor
the line is swifched for use but not otherwise,
substantially as set forth.

4. In a telephone-exchange system, a sub-

scriber’s line grounded at its outer end and at
hisstation a condenser and a switch with con-
tact-points to switch the condenser into the
circuit of the line while his telephone is
switched for use and to switeh it out of the eir-
cult while the telephone is not thus switched,
and at the central office a switch with a pair
of contact-points normally in contact but open
while the line is switched by it, and a test con-
tact-piece insulated from the rest (except by

the circuits connections) said line passing

through said pair of contact-points and to
ground through a resistance and said contact-
plece being connected to the line between its
switch contact-points and the subseriber’s sta-
tion, in combination with a test wire or cir-
cult containing a test receiving instrument
and battery, grounded on one side and con-
nected on the other side to a test plug or de-
vice adapted to be brought into connection

with said-test contact-piece for testing, said

testreceiving instrument, batteryand the cir-

cuits being so constructed and related that the

instrument will sound when on a test being

made neither the subscriber’s telephone nor
the line is switched for use but not.otherwise,

substantially as set forth.

9. In amultiple-switchboard telephone-ex-
change system, a subscriber’s line grounded
at its outer end and having at its subsecriber’s

station a condenser in its circuit while his
telephone is switched for use but not other-
wise, in combination with a test contact-piece
on each board at the central office separate
from the other switch-contacts and separately

connected to the line, a resistance in the cir-

cult of the line between the connection of

sald test contact-piece and the normal office
ground, switch contact-points which discon-
nect the line from the office ground while the

F
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line is switched for use and atest wire or cir- |

cuif containing a test receiving instrument
and battery, grounded at one end and con-
nected at its other end to a test plug or de-

vice adapted to be brought into connection.

with said test contact-piece for testing, said
Instrument, battery and the circuits being so
coustructed and related that the instrument
will sound when on a test being made neither
said telephone nor the line is switched for

use and not otherwise, substantially as set
forth. . |

6. In a multiple--switehbom*d telephonemex—..

change system, a telephone-line grounded at
1ts outer end and at the subsecriber’s station

~a condenser and a switch with contact-points

which switches the condenser into the circuit
of the line while the subscriber’s telephone

18 switched for use and out of the cireuit
while the telephone is not thus switched, in

combination with a test contact-piece at each

115

120

board at the central office separate from the

other contacts of the switch and separately
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connected to the line, a resistance in the. cir-

cuit between said contact-piece and the office

oround, switch contact-points which discon-
nect the line from the office ground while 1t

is switched for use, and a test wire or circuit
contalning

said test contact-piece for testing, said in-

strument, battery and the circuits being so |

constructed and related that the instrument

-~ will sound when on a test bemﬂ‘ made neither

20

said telephone nor the line is switched for

use but not otherwise, substentmlly as set
forth '

7. Ina telephone e*-zohanwe eystem a tele-

| phone line grounded at 1ts outer end and hav-

ing at its subsorlber s station a condenser in

the circuit of the line while it is switched for
use but not otherwise, in combination at the
fice with a series of pairs of switch

central o

N oontaot—pomts one on each of several boards,

23

- 30

each pair normally in contact, and throuﬂh
which the line passes Suoees:swely, to the
office ground, each pair being open while the |

line is Smtohed at its board, a test contact-
- piece at each board c;epmete from the. other |
- switch-contacts and sepamtely connected to
the line, a resistance-coil in the circuit be-|
tween the connection of said test contact-

piece and the ground, and a test receiving in-

. strument and battery in a test wire or cireuit

“grounded at one end and connected at its |

other end to a test plug or device adapted to

be brought into connection with said test con- |:

eot-pleoe for testing, said instrument, bat-

- - tery and the o1ro111ts being so oonstmoted
- and related that the 1nstrument will sound |

40

when on a test being made neither said tele-

phone nor the line is switched butnot othol*

 wise, substantially-as set forth.

: .

. 8. T -a telephone-exchange system, multi- |
ple switchboards, & telephone line connected

45

to the same and ﬂ‘rounded at its outer end,

and at the subscmber s station a Uondenser
and a switch with contact-points which switch
the condenser into the circuit of theline while
the subscriber’s telephone is switched for use

and out-of said ecircuit while the telephone |

is mot thus switehed, in combination with a

- geries of switches for the line, one on each of

55
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- the boards, each switch hevmﬂ' a pair of con-

tact-points normally 1n oontaot and the line
passing normally through said pairs of comn-

tact-points and to 0"1’0111:1(:1 each pair of con-
tact - points bemn* open 'while the line is

- switched at their boerd test contact-pleces,
one on each board and eeoh connected to the

line between the switch contact-points and

the subseriber’s station, a resistance-coil in
the cireuit between the connection of - the |
- < test contact-pieces to the line and its office
ﬂ'r'ound, ELnd a teést recelving mstrument and |}

| a test receiving instrument and
battery, e*rounded at one end and connected-
at its other end to a test plug or device
adapted to be brought into connection with

FoinAa wme A g
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battery for

tery and the circuits belng, so: oonstmoted

each board in a test wire or-cir--
cuit grounded at one end and connected at its-
other end to a test plug or device adapted to
be brought into connection-with sald test con-
tact-piece for testing, said-instrument, bat- -
B 70
and related that .the 1nst1*ument will . sound -

when on a test being made neither the sald

‘telephone nor the hne is switched for use but

not otherwise, substantially as set-forth.

tion a condenser when: his . telephone-is
.SWJ.t(,lled for use but not: othenvlse, and at

the central office a switch with.a pair of eon-.
teot~pomts normally in contact but open while:
the line is switched, and a test contact-piece.
insulated from the rest (except by the circult.
connections), said line passing through said
pair of contact-points and thenceto: '3'10111’1(]
and said contact-piece being oonneoted to. the_-f-
line between its switch eoeteot points and the.
"Subsorlbel s station, in ecombination: with a
“test wire or eireuit oont&mmw a-test receiv-
ing instrument.and battery; g ffreunded at.one

;end and. connected at its. other end to 4 test

plug ordevice adapted to be brou ghtintocon-

- 9. In.a telephone -exchange system, a_sub-
‘seriber’s line grounded &t 1ts outer end and
having in its ouomt at the: eubecmber s-sta-

75_.

8o

_:_ 9}3“

nection with said test contact-piece.for test-.

ing;said instrument, battery and the: cir cuits
belnﬂ‘ SO oonstrueted and related that the in-
strument will sound when on the test being
*Hmde neither the telephone nor.-the line 1s:
switehed for use but not. otherwme substfm-;:

tially as set forth.

10. In a telephone- e*{ohenﬂ‘e System a tele- -:
phone -line grounded at its outer end and hav-
ing at 1ts ¢ ubserlbel s station a condenser:in-
the ¢irenit of the line while it is switched for-

05
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nuse but not othe1w1se, in ecombination at.the. -

Lcentral o

fice with a series.of pairs of switch
~contact-points one on each of several boards,
each pair normally in contact, and throuﬂ‘h?

105

‘which theline passes suooesewely to the ofﬁoes._ |

‘eround, each pair being open while the line:

18 smtched at its boerd a test: contact-plece

at each board separate from the other con-
tacts of the switch and separately: connected
ito the line, and a test receiving instrument
and battery in a test wire.or (311"(311113 ogrounded:

‘at one end and connected-at its othe1 end to
a test plug or device adapted to be brought

110
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into eonnection with said test contact-piece

for testing, said instrument, battery
Ceireuits bemﬂ' SO eonstruoted and related that

the 1nst1*ument will sound when. on a test be-
ing made neither said telephone nor the line
is SW1tohed but not othe1w1se, substentmlly:

| ‘ts c:1(313 forth
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