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To all whom it may concern:

Beitknownthat I, MiLo G KELLOGG, a citi-

zen of the United States, residing in the city

of Chicago, county of Cook, and State of Tlli-

nois, have invented certain new and useful
Improvements in Multiple Switchboards for
Telephone-Exchanges, of which the following
1s & full, clear, concise, and exaet deseription,
reference being had to the accompanying
drawings, forming a part of this specification.

My invention relates especially to a metal-
lic-circuit telephone-exchange system.

It consists in a system of calling, switching,
testing, and clearing-out signals which I shall
describe and claim in detail. -

In the accompanying drawings, Figure 1
ilustrates the central-office apparatus, and
Fig. 2 the subseriber’s-station apparatus, of
my invention.. Fig. 3 shows the line-annun-
ciator which is used in the system, with its
main-line and local magnets, and self-restor-
ing and retaining mechanism which is em-
ployed in my invention. "

In Fig. 1, Aand A’ are two multiple switch-

boards, to each of which all the lines of the
exchange are connected. Asmany boards or
sections may be used as are necessary for the
exchange in which the system is used. Each
switchboard or section has a switeh for each
line of the exchange. The line-switches are
marked S S. Kach switch has two contact-
pleces (marked ¢ j) with which, respectively,
the two contact-pieces of the loop-switeh plugs
shown 1n Ifig. 1 and marked D D’ are con-

‘nected when a plug is placed into the switch

for switching. These contact-pieces g 7 are
connected with the main-line circuit, as will
hereinafter be described, and may therefore
be called the ‘“main-line contacts” of the
switch. Kach switeh has also three other con-

tact-pieces (marked «, b, and d) which are in-

sulated from said other contact-pieces and are

“normally out of contact with each other; but

when a switch-plug is inserted into a switch
1t presses the contact-piece ¢ into contact
with b and d. When the plug is withdrawn,
the contact of o with b and d is automatically
broken. The contacts «a, b, and d are con-
nected to the local system for disconnecting

the annunciators and for testing, as will be |

for testing.

;described,' and may be called the ““local con-

tacts” of the switches. The last-mentioned
contact-piece d is at or extends to or near the
front of the switch, so that an operator’s test
contact-piece may be readily connected to it

[ [ are the switch-holes adapted to receive
the plugs, and 7 » are the rubber
which the metal parts are mounted. _

The loop-switch plugs shown in Fig. 1 and

adapted to be inserted into the line-switches

are of the shape substantially as shown, and
each plug has two contact-pieces, (marked m

m'.) When a plug is placed into a switch, its
contact m forms connection with the contact

g of the switch, and its contact m’' forms con-
nection with the contact j of the switch,
while the rubberinsulation of the plug presses
the piece a of the switch into contact with
the pieces b and d. .
The switches and plugs may be of the shape
and construction substantially as shown.
1hey may, however, be greatly changed in
shape and construction and yet have sub-
stantially the same switch parts; operating in

pieces on
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substantially the same manner or forming

Ssubstantially the same connections, as here-

tofore described.

W W are the line-annunciators, of which
there is one for each line. These annuncia-
tors are distributed among the several boards

or sections of the exchange and each is

placed at the section where its subseribers’

calls are to be answered. The line-annun-

clators, as shown in Fig. 3, have each a main-
lineelectromagnet (marked n)and a local elec-

tromagnet, (marked 0.) The armature p of

the main-line electromagnet n is pivoted, as
shown, and has a lever extending to the front -

of the annunciator, with a catch which nor-
mally holds the shutter or drop ¢. When
the electromagnet n is energized by calling-

80
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current passing through its helix, it attracts -

and moves it armature p, and thereby re-
leases the catch from the shutter or drop ¢,

CT" o1 45 95
pivoted at the bottom, which latter will then ~

fall and indicate a call, unless prevented from

doing so by the retaining mechanism, which

will now be described.
The armature p’ of the local electromagnet,

I00




2 . 592,425

~ 0s in the rear of the shutter g, is pwoted at | into the local annunciator - eucmt as will

~ of the core of its electromagnet.

its top, and extends normally close to the face

end of the armature is connected by a link

-with the shutter, just above the fulerum of

the latter. When the shutter ¢ is released

- from the cateh of the armature p and the

IO

“local magnet o is not energized by being in
- closed ewemt with a bettel y, the shutter will

fall to the position ehown by dotted lines, cax-
rying the armature p’ out with it, as is also
shown by the dotted lines. This p051t10n of
the shutterindicates a call. When, however,

the electromagnet o is enerm?ed by bemﬂ'

placed in closed cireuit with a battery or othel
constant source of electricity, its armature
is attracted to the position shown by the solid
lines and is retained in that position as long

- asthe electromagnet is thus energized. When

20

‘the armature p’

is thus attraeted to this po-

~sition by means of thelink connection shown,

it carries the shutter ¢ to its normal posmon
where it is engaged by the catch of the lever

. of armature p, and it, moreover, holds or re-
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tains the shutter in this normal position So
long as the electromagnet o may thus be en-
erﬂ'lzed whether or not during this time the
electromawnet n may be enermzed by calling-
currents passing through it.
0 is closed while ¢ is in its normal position,

the armature p’ will be held in its normal po-

~ sition, preventing ¢ from falling to indicate a

~ecall.
normal position when the magnet o is cner- |
oized and is retained in its. normel position

Thus the shutter g is restored to its

and prevented from indicating a call as long

‘as the magnet is thus enerﬂ‘wed Hach op-

erator hasas many pairs ot 100p—sw1tch plugs

D D as she may need in order to properly at-
40

tend to the lines which are alloted to her.
Y Y are switches,one for each pair of plugs.

Each switch Y has two switch-levers and two

pairs of contact-bolts, on which, respectively,

‘the two levers may be alternately placed. It

has also another or fifth contact-bolt on which

- one of the levers may be placed. The switch-

- the other pair of bolts, and in the third posi- |
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-60

levers are adapted to occupy three positions,
at the will of the operator, in. one of which
they are in contact with one pair of said bolts,
in another of which they are in contact with

tion of which one of them is in contact w1th
said fifth bolt. |

t t are the operators’ telephones of which
there is one for each operator.

XX are reterdetlen-eells one for each tele-
phone. |

Y V areclearin fr-out annu ncmters of which

‘there is one for eaeh pair of plugs.

- B?is a test-battery connected into the. loeal

s test-circuit, as will be hereinafter described.
B’ is the annunciator-battery, connected |

The lower |

telephone.

If the circuit ot |

tery B2

hereinafter be described. |

The two contact-pieces m m of a pair of
plugs are connected together by a ﬂemble
conductor, and the two eonteet-pwces m' m’
are eennected together by another flexible
conductor.
pair of plugs are connected to the two levers
of the switech Y of the pair of plugs. The
flexible conductors are long enough so that

“a switch-plug may be placed in any switeh of

the section at which it is located. The bolts

of one pair of contact-bolts of each switch Y

are connected together through the operator’s

from the center of which is a connection to
one side of the calling-generator . The
other side of the generator is connected with

_frround "The la,st or fifth contact-bolt of each
| smteh Y is connected to one side of theclear-

ing-out annunciator v of the pair of plugs, and
the other side of the annunciator v 18 con-
nected to ground. One side or branch of

- each metalhc circuit line is connected to one
of the main-line contacts—say g—of each
switeh of the line and the other side or branch

is connected to the other main-line contact—
say j—of each switch of the line. The two

sides or branches of each line are bridged
1 or connected together at the central office
.-threuc-'h the main-line magnet of the annun-
- clator W of the line.

The local connections of the systems are
substantially as follows: All of the contacts

The contacts d d of - ee(,h
line are connected. ton'ether

The circuit eonneetwns both main-lineand -
local, are shown substantmlly as above de-
| Seribed. For convenience of illustration the
-main-line circuit and connections are repre-
‘sented by solid lines and the local circuits
-and connections are represented by broken
| | lines.

B Bare celhnw-—nenemtore of which there |
may be one for eaeh 0pemt01 Or one genera- |
tor may answer for seveml or all of the op-
erators. -

" The side of each operator’s telephone Wthh
is connected to contacts - m' m' of a pair of

- plugs, when the switch Y of that pair of
- plugs is in position for the telephone to be
| in circuit with them, is connected with the
retardation-coil of the telephone, and
thence to battery B as shown and as above
g_de%mbed

~In the subsm iber’s- etatlen appm atusshown

The two flexible conductorsof a

/5
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The bolts of the other pair are
p' | connected together by a ecircuit connection, . -

90
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“a a of all the switches of the exchange are
- connected together to a common cir emt con-
"nection, and thence throungh battery B? to
- the (311"011113 connection which connects the re-
| tardation-coils to the operator’s telephone.
One side of the battery B’is connected to this
- circuit connection before it passes to the bat-
All of the contacts 6 b of all of the
-switches of any given line are connected to-
~gether and are also connected through the
{ Tocal magnets of the annunciators of the line
to the other side of the battery B’ than that

- side which is connected to the. contacts ¢ o
.of the switches.
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in Fig. 2, 1 is the telephone-switch:
subscriber’s telephone; 3, the subscriber’s
calling - generator; 4, his signal-receiving
bell, and 5 a resistance-coil of the resistance,
which will hereinafter be deseribed.

The calling-generator has the usual auto-
matic device by which its armature is auto-

matically short-circunited while it is not be-

ing operated. It should preferably be an al-
ternate-current generator.

The switch 1 has a lever and three insu-
lated contact-pieces, with two of which the
lever is in contact when the telephone is on
the switch and with the third of which the

lever is in contact when the telephone is off

the switch. One of the first-mentioned con-
tacts is connected with the ground. Both
sides of the line are connected to the switch-
lever. In one side are the calling-generator
and the signal-receiving bell and in the other
side are the subscriber’s telephone and the
resistance-coil 3.
contacts are substantially as shown and such
that when the telephone is on the siwiteh the
telephone is short-circuited, and when the
telephone is off from the switch the calling-
generator and signal-receiving bell are short-
circuited.

The resistance of one side of the line from
the switch-lever to the connection with one
side of the line-annuneciator should normally
(or when the subsecriber’s telephone is not off
from the switch) be substantially the same
as the resistance of the other side of the line
from the switch-lever to the otherside of the
line-annunciator. This may be obtained by
making the resistance of the coil 5 of the
right amount to produce this equality of re-
sistance. Of course the lines themselves
may be constructed so as to obtain this equal-
1ty of resistance. Alltheannunciatorsshould

“be constructed so as to offer high retardation
to alternating currents of high frequency,

such as telephone-currents.

T'he operation of the system is as follows:
When a subscriber operates his calling-gen-
erator, he sends a signal over his metallic cir-
cult, which operates his line-annunciator.
The operator who receives the indication then
places one of her switch-plugs D into the
switch of the line, the levers of the switch Y,
to which the plug belongs, being in the . 0S1-
tion in which the two sides of her telephone
are connected to the two levers of the switeh.
Her telephone is then in complete or closed
metallic circuit with the line and she will re-
ceive verbally the order of the subsecriber.
This complefe circuit exists because the two
contacts of the plugs (which are connected
tothe two levers of the switch Y) are by their
contact with the two contacts ¢ 7 of the switch
connected to the two sides, respectively, of
theline. Thisoperation of placing theswitch-
plug in the switch of the line closes the local
circuit in which is the local magnet of the an-
nunciator. The local magnet is thus ener-

‘gized by the battery B’ attracting its arma- |

The circuits to the switeh--

q in its normal position, as heretofore de-
scribed. When the operator finds out what
line is wanted, she tests that line, as will
hereinafter be indicated, and if she finds that
it 18 not in use she places the mate of the
plugfirst usedin the switch of theline wanted.
This also closes the local-magnet cireuit of
the annunciator of this line and holds or re-
tains its shutterin its normal position as long
as the local cireuit is thus closed, or while the
plug is in the switech. The operator then
moves the levers of the switch Y so that they
are in contact with the other pair of bolts,
(which are grounded through the generator
B.) Current from her generator will then

pass from ground at the central office through

the two sides or branches of the metallic cir-
cult of the line wanted in split or derived
circuit to the ground at the subsecriber’s sta-
tion. As the two branches of the line are of
the same resistance as much current will
pass through one branch as the other. The
current which passes through the signal-re-

ceiving bell of the subscriber wanted will be

sufficient to ring his bell. The operator then
moves the switch-levers of the switeh Y so
that one of the levers is on the said fifth con-
tact-bolt connected to ground through the
clearing-out annunciator of the pair of plugs.
The two lines are thus connected together
into a complete metallic circuit for conversa-
tion, and one side of the circuit is grounded
through the clearing-out annunciator. When

the lines are thus connected, their combined -

circuit is bridged or eross-connected through
the annunciators of both lines. Asthese ai-
nuneciators offer high retardation to telephone
and other alternating currents, substantially
none of the telephone-current generated dur-
Ing the conversation will pass through them.

When the call is sent by the operator, the
subscribers’ line-annunciators will not be op-
erated, because the resistances from the gen-
erator to each side of the line-annunciator

2, the | ture and restoring and retaining the shutter
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are the same, as are also the resistancesfrom

each side of the annunciator throughthe two
sides or branches of the line to the subserib-
er’s ground, and thusnone of the calling-cur-
rent will therefore pass through the line-
annunciator. Should for any reason - this
equality of resistances be destroyed, so that

partoi the operator’s calling-current will pass.

through the line-annunciators, the operation
of the retaining mechanism,ashereinafter de-
scribed, will prevent their being operated.

The clearing-outsystemisasfollows: Each

subscriber’s apparatus is connected into his
circuit so-that his calling-generator is in the
circuit between his ground and the ground

connection through a clearing-out annuncia-

115

120

125

tor when the line is switched for conversa-

tion. The clearing-out signal is sent after

the subsecriber has placed his telephone on his
Thecurrent generated will therefore

switeh.

divide into four parts, passing through four
branch or derived circuits. One of these cir-

130
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cuits is from the subsecriber’s ground through |

his generator and one branch of the line to
the eleermﬂ'—out annunciator "and thence to
ground. Two other circuits throuﬂh which
pmt of the current passes are throunh his
metallic-circuit line at the central office and

“thence in split ¢ircuit through the two line-

annunciators. The fourth cireuit is by way
of the subscriber’s station of the other line.

If when the clearing-out signal is sent the
‘telephone of the other SIIbSCI‘lbel is not yet

placed on its switch, the ecircuit is through
the metallic-cirecuit line of the other sub-
seriber. If, however, both subscribers have
their telephones on their switches, it 1s also

-from the ground at one station th1 ough one
‘side of the combined cireuit to n‘round at the
The line- annuncmtors of the |

other station.
two lines will not then be operated, although
partof the current generated for the clearing-
out signal passes through them, because thelr

h %hutters are then retained or held in their

30
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briefly this: Whenever a plug is placed in the
1o
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of the lines.

normal. pos1t10n by their local magnets and
mechanism, as heretofore desenbed The

clear 1110'-0111: annunciator not having retain-
ing meehemsm but being of ordmary COMn- |

Struetlon will respond to the clearing-out
current passing through it. The operatm
will then remove the plu os from the switches
. Thelocal annunciator-circuits of
the lines being thus automatically opened,
each annunciator will thus be free to respond
to any calling-current sent through it.
- The opemtlon by which the lme-ennuncm

tors are automatically restored if they indi-
cate a call and are locked or prevented from
being operated by a calling-current whenever

the lme is switched at the central office is

switch of a line, it automatically closes the
local eentects o bof the switch, as heretofore
described.  This brings the batterv B’ and

‘the local magnets o oef the line-annunciators

of the line 11:1130 a closed local circuit, which

operates, as heretofore described, to 1estore_f

the shutter if it indicates a call and to pre-
vent the annunciators from responding or
indicating when calling-currents pass through
them. The closed 1oea1 circuit may be traced
thus: from the contact b of the switeh, to
and through the battery B/,
through the helix of the eleetromafrnetlc de-
vice to the contact ¢ of the smteh When
the plug is removed, the contact between a

and b is broken and the local circuit is there-

" fore open, thus demagnetizing the local mag-

60

nets of the annunela,tels and removing the
locking mechanism, so that the &nnunemtols

may lespond to ealhnn' currents.

The test system is as follows: When an op-
‘erator desires to test any line to determine
“whether or not it is switched at the central

office, she plaoes the contact m of one of her
switch-plugs on -the contact-piece d of the
switch of the line, the switch Y being then in

position so that her telephone br 1(10*es A.CTOSS
If the line |

the two cord-circuits of the plug.

that the line is already 1n use.

lie - ¢ircuit  lines, |
“switches, one stheh for each line on eech

and then Ce

is then switched for use, a closed circuit is
‘established which contains the battery B2and

the operator’s Lelephone and the operator
will hear a click in her telephone and know

This closed

circuit may be traced as follows: through the -

retardation-coil and telephone of the operator
75

to the contact mn of the plug used in testing,

thence to the contact d, to which the plug'is

applied, and thence to ‘the contact d of the

switeh at whieh the line is switehed, thence -
to contact ¢ of that switch, which is then in

contact with d, and thenee through the com-
mon connection of the contacts a a of the
switehes of the exchange and the battery B?
to the retardation-coil. If the line is not

switehed at any board, no closed circuit will

be established on testmg, because no contact

d of the line is in contact with its spring a.

The operator will therefore hear no click in

30

her telephone and will thereby know that the

line is not in use and will place a plug in its
switch. Itisevident that the subsecriber’s sig-
nal-receiving bell might also be placed in the
oround eonnectlon athisstation. Inthatcase
:51,11 the calling-current which the operator
sends over hlb line would pass through his

bell.
the resistances of the two branches of the line

should in this case also be made substantially
| alike.

Certain features of my invention are

For the purpose heretofore 1]1(11(3{:];116(1*

Qo0

05

also applicable to systems in which the line-

“annunciators are prevented from being oper-

ated when either the operator calls or a v clear-
ing-out signal is sent by other instrumentali-
tles than those heretofore indicated. My in-
vention in these respects is broad enoufrh to
include these variations.

- Other forms of locking or retaining annun-
ciators than the one shewn and descl 1bed
herein, or other forms of annunciators which
both reetme the shutter and lock or retain it

“when the line 1s switched, may be used for
“the line- annunelatms

I claim as my invention—
1. In a telephone- -exchange system, metal-
mulblple switchboards,

board, each switch having two contact pieces

100

1cs

11O

I15

or terminals to which reSpectwel} the two -

sides or branches of its line are connected,

and means at each board to connect together
any two lines into a metallic circuit for con-
versation by connecting together their re-
speetwe contact pleces or te1 minals at that
board, incombination with line-annunciators,
one of each line located at aswitechboard and
permanently bridged across between the two
sides. or b1anchee of its line, a clearing-out
annunciator grounded on one side ::md con-

nected on its other side to one side of a me-

tallic circuit established by connecting any
two lines together for conversation; a calling-
generator d:t each subseriber’s station in the

is operated to send any signal, (either primary

or elea,unfr out,) means f01 ﬂ*loundmﬂ* each

120

125

130

: elosed metallic circuit of its line whenever 1t




592,425

closed metallic circuit at the subsceriber’s sta- |
. tion while the subsecriber sends a clearing-out

signal with the ground connection on such
side of the generator that the generator and
the (:,lefl,rmﬁ-out annunclator are in a closed
oround- (:11*011113 which comprises that side or

‘branchof the linetowhichthe clearing-out an-

- nunciator is directly connected, m1d electro-

10
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magnetic apparatus for each annunciator,
each in its normally open circuit with battery,
sald cireuit being automatically closed by the
switching of the line for conversation, and
said electromagnetic apparatus of the annun-
ciator of the line, then or when the line is thus
switched, operating to prevent the annuneci-
ator from being operated to indicate the pas-
sage of callmﬂ' current.

2. In a telephone exchange system, metal-
lic-circuit lines, a switchboar d, sw1tches One
switch foreachline on said board each switch
having two contact pieces or terminals to
which respectively the two sides or branches
of its line are connected, and means to con-
nect together any two lines into a metallic
circuit for conversation by connecting to-
gether their respective contact pieces or ter-
mumls in combination with line-annuncia-
tors, one for each line, permanently bridged
aeroes between the two sides or branches of
its line, a clearing-out annunciator grounded
on one side and connected on its other side
to one side of a metallic circuit established
by connecting any two lines together for con-
vergsation, a calling-generator at each sub-
scriber’s station in the closed metallie circuit
of its line, whenever it is operated to send any

signal, (“ hether primary or clearing -out;)
means ateach subseriber’s station for ground-
ing his elosed metallie eircuit while he sends
a elem*m g-out signal, with the ground connec-
tion on such S1de of the ﬂ'enemtor that the
generator and the eleamnmout annunclator
areinaclosed 0‘1"01111(21-(311"61111] which comprises
that side or blaneh of the line to which the
clearing-out annunciator is directly connect-
ed,and eleetmmawnetlc apparatus foreach an-
nunciator, each in its normally open circuit
with battery sald eircuit being automatically
closed by the switching of the llne for conver-
sation, and said eleetromaﬂ'netle apparatns
of the &mmncmtor of the 11116 then or when
the line is thus switched, opelatmw to pre-
vent the anmunciator from being operated to
indicate the passage of eallmw-cur‘rent

3. Inatelephone-exchange system two me-
tallie-circuit lines tempomrﬂy connected to-
gether at the central office into a metallic cir-
euit for conversation, and the annunciator of
each line, then or when the lines are thus con-
nected, in a bridge at the central office be-
tween the twosides, in combination with elec-
tromagnetic apparatus for each line, includ-

“ing an auxiliary electromagnet in a 1101*111&11}?

open cireult with battery, but whenever the
line 1s thus switched for conversation, said
normally open circuit being closed to actuate

main-line electromagnet and an arm

sald electromagnetic apparatus of the annun-
clators to m*event them from being operated

to indicate the passage of calling- eurreut, &
clearing-out annunciator in a 011**01111: connec-
tion flOlL sald metallic circuit to ground, a
calling-generator at each subscriber’s station
in the closed metallic cireuit of the line when-
ever 0pemted to send a call, and a ground
connection to each line at eaeh subscmber
station, when his generatoris operated to send
a cleari Ing - out swnal with the calling-gen-
erator :;md the clemmn -out; anuunemtor be-
tween said ground connectlon and the ground
of the a,nnuncmbor at the central oiﬁce |

4. An electric annunciator containing a
main-line electromagnet and an arm atur
therefor, with a lever and a cateh, a pivoted
shutter normally inclined to fall by gravity
and held by the cateh, but released from said

catech when said eleebromannet 18 energized
by electric current, an auuhary electromﬂm
net and an &1‘111&13111‘ therefor, and a 1111]{
connection between said shutter and sald
armature, sald shutter on falling when re-
leased from said catch while smd &uuhm*y
electromagnet is not energized carrying the
armature ot the auxiliary eleetmma gnetaway
from its core and said auxiliary maﬂ'netwhen
energized by the passage of electric current
attr actinﬂ its armature and through said link
eonneetmn carrying said shutter to its nor-

mal position and retaining it there.

5. An electric annunemtor containing a
main-line electromagnet, and an ELl‘IIl"LtHI‘B
therefor, with a lever zmd a catch, a shutter
pivoted at its lower end, normally inclined to
fall by gravity, and held by the cateh, but
released from said catch when said elecm 0-
magnet 18 energized by electriec current, an
&umlmry electmman*net and an armature
therefor pivoted at its upper end, extending
In proximity to the core of the electfomafmet
and connected at its lower end by alink con-

_nectlon to said shatter, near to and above

the pivot of said shutter, sald shutter on fall-
ing. when released from said catch while said
auxiliary electromagnet is not energized car-
rying the armature of the auxiliary electro-

magnet away from its core and said auxil-
lary magnet when energized by the passage
of eleetmc current a,ttrﬂctmw 1ts armature
and through said link comleetlon carrying
sald shutter to its normal posttion and retain-
ing it there.

6. An electric annunciator containing a
f:l,tlll‘_'
therefor, with a lever and a catch, a shutter
pivoted at its lower end, normally inclined to
fall by gravity, and held by the catch, but
released from said catch when said electro-
magnet is energized by electric current, an
auxiliary electromagnet and an armature
therefor pivoted at 1135 upper end, extending
1n proximity to the core of the electromawnet
and connected at its lower end by a ﬂexible

| connection to said shutter, near to and above
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the pivot of said shutter, said shutter on fall- | said shutter to its normal position and retain-
ing when released from said catch while said | ing it there. | . I0
auxiliary eleetromagnet is not energized car- |- In testimony whereof I havehereuntosub-
“rying the armature of the auxiliary electro- | seribed my name.
s magnet away from its core and said auxiliary |
magnet when energized by the passage of Witnesses:
electric current attracting its armature and C. M. BROOKE,
through said flexible connection carrying B. W. MILLER.

MILO G. KELLOGG.
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