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To all whom Tt may concern

Be it known that I, M1rLo G. KELLOGG of

Chicago,Illinois tempﬁraml} residing at Stutt:
gart,inthe Empu eof Germany,haveinvented

‘certain newand useful Improvementsin Mul-
tiple Switchboards for Telephone-Exchanges,

of which the following is a full, clear, concise,
and exact descuptmn reference bemn* made
to theaccompanying drawings, for mmwapart
of this speclﬁmtlon

My invention relates to lines whleh are nor-
mally grounded at the central office.

It eonmsts irst, of an improved system of
subscribers e&llmﬁ* on such lines; secondly,
to an improved System of testing such lines,
and, thirdly, to an 1mp1 oved mﬂ'ht-swnal at
the eentml office.

In the accompanying drawings, illustrating
my invention, Figures 1*. and 1° are front

views of sections of twomultiple switehboards

to which the same lines are connected, Fig.

2 is a diagram illustrating the main- line- |

switchboard apparatusand eonnectmns Fig.
2*1s a detall view showing one of the hne-an-
nunciators and its enemt connections.
3 is an cperator’s cord system to be used
with the boards. FKig. 4 is an operator’s test
system for testing at the boards. Fig. 5is a
diagram S]lOWlI}f" a subscriber’s- sta,tmn appa-—
ﬂtllS that may be employed,

In the drawings like parts and apparatus

- are indicated by the same letters and figures

of reference.

= in each case 1epreseutsa eround connec-
tlon.

In Kig. 2, Aisa sectlonal view of the switch- |

board shown in Kig. 1*, and A’ is a sectional

view of the sw1tchbm1 d shown in Fig. 1" each
'I‘11e1e are as

as indicated by the line d e.
many poards in the exchange as are neces-
sary for the number of lines. On each board
1S a spring-jack or similar switch for each
line. Hachswitch has a spring-contact which
normally bears on an insulated contact-point
and has a contact-piece insulated from the
rest (except by the circuit connections) and
is adapted to receive a switch-plug and, when
a plug is inserted, to disconnect the spring
from the contact- pomt and form connection
hetween the spring and the contact-piece of
q represent springs of the differ-

Kig.

ent switches, » h the contact-points, and j ;
the contact- -pieces. [l are the switch-holes.
@ b are rubber strips on which the metal parts
are mounted, as shown, and throungh the
fronts of which are the holes / I. These holes
are adapted to receive the switch - plugs
shown in Fig. 3 and, when a plug is inserted,
to operate the SWItch as above described.

The contact-pieces 7 7 should be so placed
that a test-plug may be readily applied to
them. Their function is to form test-pieces
for their lines on the different boards, and
they may be placed as shown or in other con-
venient positions on the boards.

w and x are line-annunciators, one for each
line shown. Each annunciator has a pair of

| contact-points which are in electrical con-

tact when the annunciator does not indicate
& call and which are open to each other while
the drop is down and the annuncmto:t indi-
cates a call.

Each annunciator has a contact-spring ¢
and a drop s nor mally out of contact and con-
nection with thespring. Ithasalsoacontact-
point p with which the spring 1s normally in
contact and another contact-point » with
which the spring is normally out of contact.
When the annunciator indicates a call, the
drop falls and the lower projection of the dr op
comes into contact with the spring ¢ and forces

the spring out of contact with p .-.md into con-

tact with ». When, therefore, the drop falls
toindicate a call, it openc; one palr of contacts,

‘that between p and q, and closes two pairs of

contacts, that betw een s and g and that be-
tween ¢ and 7.

The connections of the lines to the switch-

‘boards and apparatus are as follows and as

shown for line No. 1 and line No. 2: The line
passes successively through the pair of con-

- tact-points of its switches on the several

boards, passing in each case to the spring
first. 16 then passes to the spring-contact ¢,
thence to contact-piece p, and thence through
the annunciator-magnet to the ground. The
contact-pieces j 7 Of a line are connected to
the circuit of the line, the connection being
between the contact-pomts pgand theannun-
ciator-magnet. The annunciator-magnet in
addition to its unction as a magnet furnishes

| a resistance which is utilized in the testing,
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‘as hereinafter described.

? S o 592,334

sistance is required in order to produce the
adjustment for testing described hereinafter,

it ' may be placed in the circult with the an--
nunciator, or resistance may be placed in-.
‘stead of the anmmemtor-magnet
Fig. 3 shows an operator’s cord system with | theresistanceisconsiderablyincreased. This

‘adjustment depends on the style and resist-

one pair of cords and their plu os, switch, and
annunciator, and the operator’s telephone and
calling genemtor or battery. The plugs D D

- are constructed substantially as shown, m m

- spring and is not in connection with the con- |
0 is a metal strip on which the
bases of the pluﬂ‘s normally bear and which

20

being the insulators and n n the contact-
pieces, and they should be inserted into the

switches in such a position that the contact-
piece of the plug 18 in connection with the

tact-piece 1.
then connects their contact-pieces with the

ground. The circuits are as shown. The
method of connecting other pairs of cords with

~ their apparatus to the system, as well as the
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method of operating the system in connection

with the boards, will be apparent to those
skilled in the art. Each operator has a cord

system and as many pairs of cords as she may

need, and they are conveniently placed and

mounted at her board. | -
Fig. 5 shows a subscriber’s- _station appara-

tus whmh may be used in the system. 1 is

the signal-receiving bell; 2, the calling-gen-

erator; 3, the telephone-switch, and 4 the sub-
scriber’s telephone. When the telephone is
in its normal position on the switech, as shown,
the bell and generator are in the direct cir-
cuit of the line, and when the generator is op-
erated and the line-circuit iscomplete current
will pass over the line, which will operate the
line-annunciator and the bell, as hereinafter
indicated. |

In the operator’s test system shown in Fig.
4,1" 13 the test-plug. S is the test receiving
instrument. B’ is the battery, and G is the
ground connection. They are connected as
shown, and each operator has one test system

suitably arranged and mounted for her work.

- The instrument and battery are adjusted
to the other parts and the line-circuits as
follows: T'hey are of such strength that when
closed to the circuit of a line through its con-

tact-piece 7, and the circuit to the subsecriber’s

ground through the pair of contact-points of

the switches and the pair of contact-points to.
the annunciator, and the circuit to the office
cround through the line-annunciator are not

open, the instr ument will sound or respond,

1T'he operator

another Hne..

- The adjustment above descubed 18 easy to | the line.

If additional re- |

‘and switch-points.
joint circuit will be, say, one hundred and

“about two hundred and fifty ohmns.
-will not then sound. When the bell sounds,
‘the operator therefore knows that neither the
line is switched nor the annunciator indicates

accompiish and depends on the fact that an

electromaghet having an armature may eas-
ily be constructed so as to attract and move

the armature when a battery is placed in

closed circuit through it and a certain resist-
ance, but will not move the armature when

ance of the electromagnet, the strength of
the retractile spring of the armatnre, the size

“of the battery, and the resistances used. For-
“instance, the resistance of the lines may be
"about two hundred and fifty ohms each and
‘the resistance of the annunciator-magnets
-may be about two hundred and fifty ohms
each, and the bell and battery may be such

that when they are included in closed circuit
with, say, about one hnndred and twenty-five

ohms resistance, the bell will sound, but when

the resistance is about two hundr ed and fifty
ohms the bell will not sound. An ordinary

electric bell with about one hundred ohms re-
y 90

sistance and a suitable retractile spring and
say, elght or ten cells of battery may be thus
adjusted to operate. . When under such ad-
justment and conditions as to resistance of
the lines and annunciators the test-plug T 1s
applied to a contact-piece 7 of a line and
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neither the line is switched at any board nor

its annunciator indicates a call, there 18 a cir-

subscriber’s ground through the annuneciator
The resistance of the

twenty-five ohms, and the bell will sound. If,
however, the line i1s switched at any board or

its annunciator indicates a call, the cireuit to
the subsecriber’s ground will be open, and the
-circuit in which the bell and battery are in-

cluded is that to the office ground, which is

a call, and when it does not sound she knows

that either the line is switched or the annun-
ciator indicates a call.

This system of testing differs from other

systemsin that the line tests ‘“ busy,” whether
it is switched or whether its annunciator in-
.dicates a call, and it is applicable in 1ts gen-
eral features to allsystems of testingin which
the test is made directly to the circuit of the
line whether the line is switched or not and

'in which the test indicates whether or not the
indicating that the line is ‘“‘free,” and that:|

when:said Lcircuits are open, either at any pair
of switch contact-points or at the pair of an- |
nunciator-points, the instrument will not
sound, indicating that the line is in use, either
by its being switched at some board or by its |
“annuneciator indicating a call.
theretore knows that - the line is in such use.
and 18 ‘‘busy” and will not S-Wi-teh it to |

The night-signal %ystem Or arramn wement 18

as follows: Thele 1s a night bell or battery

for all the lines of the exehange_ orfor a group

of lines, aspreferred. One side of the circuit
connection which contains the bell and bat-
‘tery is connected to all the contacts.» of the

Jine-annunciators. The othersideof the con-

'nection is connected with all of the drops s of

There is therefore a local circuit

The bell

cuit from the plug to both the office ground
through the annunciator-magnet and to the
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for each annunciator which contains the bell |

and battery and is normally open at two
points, that between the drop s and spring ¢
and that between the spring ¢ and contact-
point . When the drop falls, it closes as
heretofore indicated, these two open points,
and the bell and battery being thus placed
in a closed circuit the bell will ring.

The current of a subscriber’s ﬂ‘enerator be-
ing a comparatively strong one and generally
one rapidly intermittent frequently causes

induection on neighboring wires, which im-

pedes telephone conversation on them as long
as the subscriber may think it necessary or
find it convenient to operate his generatorin
making a call when the lines remain on closed
circults. In this system the circuit is open
as soon as a call is indicated, so that further
operation of the generator will not cause pro-
longed 1nduc131011 on neighboring wires. At
the same time the subscmber S own signal-
bell will stop ringing as soon as his annun-
ciator at the central office indicates a call,
and he thereby knows that his call has been
indicated. It is therefore practically an au-

-tomatic return-signal that his ecall has been

indicated.
I claim as myinvention and desn'e to secure

by Letters Patent—
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1. Atest-circuitforasubseriber’sline, from
the office ground through a test receiving in-
strument and battery to a test-plug and
thence to a line-contact when the test is ap-
plied, thence in one direction to the office
ground through a resistance and in the other
dlrectlon to the subseriber’s ground through
a pair of switch contact- pomts in the central
office normally closed but open while the line
1s switched by the switch which controls them
and through a pair of annunciator contact-

- points normally closed but open while the

55

60

annunciator indicates a call, said instrument
being 8o adjusted to the battery and circuits
that 113 will sound when on a test being made
neither the line is switched for use, nor the
annunciator indicates a call, but 11013 other-
wise, substantially as set forth. | |

2. Atest-circuit forasubscriber’s line,from
the office ground through a test receiving in-
strument and battery to a test-plug and thence
to a line-contact when the test is applied,

thence in one direction to the office, oround

through a resistance and in the other direc-
tion t0 the outer ground of the line, through
a pair oi annunciator contact-points 1101*111&1137
closed but open while the line-annunciator

indicates a call and through a series of pairs

of switch eontact-points, one pair on each of
several boards, each pair normally closed but
open while the line is switched at its board,
sald instrument being so adjusted to the bat-
tery and the circuits that it will sound when
on a test being made neither the line is
switched for use nor the annunciator indi-
cates a call but not otherwise, substantially
as set forth.

3. Apair of switch eentaet -points normally

contact-points on the other hand,

G

closed but open while the line is switched by
the switeh which controls them, a pair of an-
nunciator contact-points normally closed but
open while the line-annuneciator indicates a
call, and a resistance in combination with a
telephone-line grounded at its outer end and
passing, successively, through said pair of
switch contact-points, said pair of annuneci-
ator contact-points and said resistance to the
ground, and a test wire or circuit containing
a test receiving instrument and ba,tter} .
grounded on one end and connected on its

‘other end to a test plug or device adapted to

be brought into connection with the circuit
of the line between said resistance on the one

hand and said pairs of switch and annuneci-

ator contact-points on the other hand, sub-
stantially as set forth.

4. Pairs of switch contact- -points, one pair
on each of several boards, each pair normally
closed but open while the line is switched aft
their board, a pair of annunciator contact-
points normally clogsed but open while the line-

annunciator indicates a call, and aresistance, -

incombination with a telephone-line ground-
ed at its outer end and passing, successively,
through said pairs of switch contact-points,
sald pair of annunciator contact-points and
said resistance to the ground, and a test wire

orcircuit, grounded atone end and connected
atits other end toatest plugordeviceadapted

to be brought for testing into connection with
the line-circuit between said resistance on the
one hand and said switch and annunciator
sald instru-
ment being so adjusted to the battery and
circuits that on a test beingmadeit willsound
when neither the lineisswitched nor the an-
nunciator indicates a call but not othermse
substantially as set forth.

5. Aseriesof pairsof switch eontact—pomts,
one pair on each of several boards, each pair
normally closed but open while the line is
switched at their board, a pair of annunciator
contact-pointsnormally closed but open while
the annunciator indicates a call and a resist-
ance, in combination with a telephone-line
passing, successively,throughsaid switch and
annunciator contact-points and said resist-
ance, and a test wire or circuit containing a
test receiving instrument and battery mld

connected at one end to a test plug or device -

adapted to be brought for testing into con-
nection with the line-circuit betmen said
switch and annunciator contact-points on the
one hand and said resistance on the other
hand, sald instrument being so adjusted to

' the battery and circuits that it will sound

when on a test being made neither the line is
switeched for use nor the annunciator indi-
cates a call but not otherwise, substmtmlly

‘as set forth,

6. In a telephone-exchange qys’uem, a sub-
seriber’sline grounded at 1_ts outer end, at the
central office a switeh with a pair of contact-
points normally closed but open while the

| line is switched by it, and an annunciator

s
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containing a pair of contact-points normally
closed but open while the annunciator indi-

~ cates a call, said line passing, successively,

10

through said pair of switch contact-points,

thence through said pair of annunciator con-
tact-points and thence to the ground through
the annunciator-magnet, in combination with

‘a test contact-piece eonneeted to the circuit

between said annunciator contact- pomts and
said annunciator-magnet, and a test wire or
circuit containing a test receiving instrument

and battery, grounded at one end and con-

“nected at 1ts other end to a test plug or de-

vice adapted to be brought for testing into
connection with said - eonteet -plece, sald in-
strument being so adjusted to the battery and

circuits that 113 will sound when on a test be-

20

30

- nation with a test contact-piece connected to-

35

ing made neither the line is switched nor the
annunelater indicates a call, but not other-

wise, substantially as set forth.

7. In a telephone-exchange system, a sub-
scriber’s line grounded at its outer end, at the
central office a pair of .switch contact-points
normally closed but open while the line is
switched by the switch which controls them,
apalir oflannunciator contact-points normally
closed but open while the line-annunciator
indicates a call, and a resistance, said line

passing, successively, through said switch |

and annunciator contact-points and thence
through said resistance to ground, in combi-

the circuit between said resistance on the one
hand and the switch and annunciator contact-
points on the other hand, and a test wire or
circuit containing a test receiving instrument
and battery, gr ounded at one end and con-
nected at its other end to a test plug or de-

- vice adapted to be brought for testing intoc

40

connection with said contact-piece, said in- |
strument being so adjusted to the battery and

Iline that it will sound when on the test be-

ing applied neither the line is switched for

- use nor the annunciator indicates a call but

55

not otherwise, substantially as set forth.

8. In a telephone exchange system, a sub-
seriber’s line grounded at ltS outer end and
at the central office a series of pairs of switch
contact-points, one pair on each of several

‘boards and each pair normally closed but

open while the line is switched at its board,
a pair of annuneciator contact-points normally
closed but open while the line-annunciator
indicates a call, and a resistance, said line
passing, euecesewely, through said pairs of
switech and annunciator eenteet—peinte and

- thence through said resistance to the ground,

6o

in combination with a test contact-piece con-
nected to the circuit between said resistance
on the one hand and said pairs of switch and
annunciator contact-points on the other hand,
and a test wire or circuit containing a test
receiving instrument and battery, gleunded
at one end and connected at its other end to

a test plug or device adapted to be brought-

for testing into connection with said contaet-
piece, said instrument being

so adjusted to

|

| the battery and ecircuits that it will sound

when on the ftest being applied neither the
line is switched for use nor the annunciator

70

indicates a call but not - othele 1se, substan- _

tially as set forth.

9. In a telephone- e‘xehenge system, a sub-

‘seriber’s line grounded at its outer end and
normally passing to ground at the central
office through a pair of annunciator contact-

points n01mally closed but open while the

line-annuneciator indicates a. call and a re-
sistance in combination with switehing de-
vices at the central office to disconnect the
line from said annunciator contact-points and

“resistance while the line is switched for use,

and a test wire or circuit containing a test
receiving instrument and battery, grounded
at one end and connected at its other end to
a teést plug or device adapted to be brought
for testing into connection with the circuit of
the line between said resistance and said an-
nunciator contact-points, sald instrument be-
ing so adjusted to the battery and circuits
that it will sound when on a test being made

75

30

90

neither the line is switched for use nor the -

‘annunciator indicates a call, but not other-
wise, substantially as set forth.

10 In a telephone-exchange system, mul-
tiple switechboards and telephene -lines con-
nected to the same, each line normally pass-
ing through a pair of contact-points normally
closed but open while its annunciator indi-
cates a call and thence through a resistance
to the ground, in combination with switching
devices at the central office to disconnect a
line from its annunciator contact-points and
resistance while it is switched for use, and
test wires or circuits, one for each board, each
containing a test receiving instrument and
or ounded on one side end connected on its
other side to a test plug or device adapted to
be brought for testing into connection with
the eireuit of the line between said resistance
and said pair of annunciator contact-points,

said instrument being soadjusted toa battery

in the normally open test-circuit and to the

circuits that it will sound when on a test be- -
ing made neither the line is switched for use

nor the annunciator indicates a call, but not
otherwise, substantially as set forth.

11. In a telephone-exchange system, a con-
tact-spring normally 1n eontaet with one con-
tact-point end open to another contact-point;
and an annunciator-drop normally insulated
from said spring and which comes into con-

‘nection with it and presses it away from its
normal contact with said first-mentioned

point and into contact with said second-men-

tioned point when it indicates a call, in com-

bination with the line-circuit of the annunci-
ator normally passing through said spring and
first-mentioned point and a local circuit the
two ends of which terminate in said second-
mentioned point and said drop, 1espeetwely
substantially as set forth.

12. In a telephone-annunciator, the com-

| bination of a contact-spring normally in con-
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tact with one contact-point and open to an- | and into electrical connection with said sec-
other contact-point and an annunciator-drop | ond -mentioned point, substantially as set
normallyinsulated from said spring and com- | forth. '

inginto electrical connection with said spring | MILO G. KELLOGG.
5 on falling to indicate a call and at the same | Witnesses:
time pressing sald spring away from 1its nor- | FRANCES D. KELLOGG,

mal contact with said first-mentioned point - MARGARETHA RIEHL.
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