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To all whom it may concern:
Beit known that I, StoNEY IaAnD BRowNE,

a citizen of the United States of America, and

resident of Pittsburg, county of Allegheny,
and State of Pennsylvania, have invented a
new and usetul Improvement in Call-Dis-
tributing Telephone-Iixchange Systems, of
which the following is a specification.

My invention pertains to call distributing
telephone exchange systems. -

In the general system, for which the im-

‘provements constituting my present inven-
‘tion are particularly. designed, the entire ex-
change may be said to be built up of two

classes of units, line units and trunk umts.
IKach line unit consists of a telephone linc
having at 1ts substation end a telephone, and
at its central office~end two switching ele-
ments which I will designate respectively as a
“connecting element’”’ and a ““call receiving
The -connecting element i1s an
automatic switch which is thrown into move-

“ment by the removal of the substation tele-

phone receiver and travels consecutively
over walting contacts of a plurality of trunks
which it tests until it aitives at the contaects
of a trunk not already i use; upon finding
such a non-busy trunk, the automatie switch

~connects 1tg line with that trunk and mam-

tains the connection until the hanging up of
The
catl receiving elements at the central oflice
end of the telephone line consist of switeh-
board jacks, one at cach section of the switclhi-
board. Kach trunk unit consists generally

of a speech transmitting portion terminating

il one end m walting contacts, which Iotter
are multipied to the automatic switches of
piurality of telephone lines; said trunk unit
terminates at, its other end in a connecting
element consisting of a plug adapted to be
inserted In a switchboard jack at the called
telephone line. 8 :

A centrai operator’s telephoune, busy test
connections whereby the switchboard jacks

of engaged telephone hines afford a busy sig-

nal when tested with a trunk plug, and super-

Vv RIg provided. 1t
will therefore be understood timt in such a
system the removal of the receiver at a tele-
phone substation originates a call; that in
responsc to this removal.of the receiver the
automatic switch of said telephone line ‘will

autoiiatically connect the line with a disen-

enged trunk; that an operator in attendarice

upon that trunk takes the calling subscriber’s
order in the usual way and thercupon com-
pletes the connection by inserting the trunk
plug in a switchboard jack of the called tele-
phone line. '

The improvements constituting my pres-
ent invention relate to the construction,
combinations and arrangements of apparatus
and circuits (particularly at the central
oftice) of systems such as outlined above,
with the object principally ol simplifying and
minimizing the electrical devices, mstrumen-
talities and circuits constituting the system,
at the same time affording meaximuin eili-
ctency of operation under the varying and
exacting conditions of commercial telepﬁwnic
service. .

These improvements may be readily un-
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derstood from the detailed deseription whicn -

follows, wherein reference 1s made to the ac-

companying drawing illustrating what 1 be-
lieve to be the preferred embodiment of the
invention. o |

Referring to the drawing, and 1n order to
afford at the outset a general idea of the
structure illustrated, a line umt is shown (at
the left) the principal parts thereof being the
telephone line conductors 1, substation tele-
phone 3, switchboard jacks 700 connected 1n
multiple, and automatic switch 8§; with these
parts there are associated various relays,
resistances, circuits and connections (shown
at the left-hand side of the drawing) fully
explained hereafter.
interrupier 26 arce common to all lines ter-
minating at the central office. A trank
unit (shhown between thie line unit at the lelt
and another hine unit at the extreme right)
has as its princpal parts, waiting contacts
21, 22 and 23 of switch §, and sunilar con-
tacts at other similar switches of other lines,
a plug 29, and conductors leading from the
plug to the waiting contacts; with tliese parts
are associnted various relays, lamps, keys,
condensers, and cireuit connections, all Tully
explained hereafter. - Battery 67 and call sig-
md generator 135 are common to all-of the
trunks of the exchange. ,

The mechanical details of the automatic

gwiteh 8 form no part of the present mven-
tion, and henee general reference thereto wills

suflice.  There are upon the market many
forms of step-by-step switches, and some
forms of . contintous-motion switehes, 1

“which movable terminals are propeded from

The battery 67 and
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contact to contact, or from set to set of con- ! located one at eech section of the multiple

tacts, by electrical or mechanical action; the
mechanisms of many, 1f not all, of such

-switches are suitable for and may be readily

employed in a systemsuch asherein described.

n all such switches, when a set of movable
contacts reaches a set of fixed contacts the
individual movable contacts make electrical
connection with the respectively located 1n-
dividual contacts of the fixed set reached,

 there being a plurality of fixed sets waiting to

15

20

-~ and the term

be-wiped over by the movable contacts.

From this relation existing between the ﬁxed '

and movable contaets, the term “‘wipers’ 1s
2 convenient one for the movable terminals
““waiting contacts’ is a con-
venient one for the fixed pomnts. In such
switches an electromagnet moves the wipers
or causes them toc be moved, and another
electromagnet restores them 01 causes them
to assume their original position of rest.

The automatic electric switch, shown at 8,

|  consists of ratchet wheel 14 on a shaft 16

29

30

35

40

‘position of rest.

21—22—23.

under tension of volute spring 15, adapted to

be advanced step by step threugh an angle of

one step by driving pawl 49 upon each ener-
gization of magnet 5, and to be returned to
1ts position of rest upon the energization of
magnet 4. Holding pawl 50 retains the
switch 1n its advanced positions. .
when energized, withdraws both pawls 49

and 50 from engegement with ratchet wheel -

14 permitting spring 15 to return the pawl to

the switch carries a p].umhty of sets of wait-
ing contacts of which one set is shown at
The interrupter 26 is shown in
the circuit of magnet 5, the purpose of the
interrupter being to altemetely deénergize
and reénergize the magnet 5 when the circuit
through that megnet is closed ‘at. all other

- points, thus propelling the shaft 16 through

45

successive steps. Pin 25 attached to a mov-
ing part of the automatic switch engages one
member of the electrical switch 17 and sepa-

- rates the two members in the‘t switch when

50

BB

60

'e5

the shaft 16 and other moving parts are in

thelr normal pOSItanS of rest (as shown in

the drewmg) the switeh 17 bemg closed at
rst step of the. moving part and remain-

the 13
ing closed until broken by the restoration of
the switch to normal.

. To the waiting contacts 21—22—23, are .
cbnnected conductors 54-—62— 63 h&wng a

trunk equipment as shown, and having also
extensions 164—165—166 reaehmg to sets
of waiting contacts (similar to 21—22—23)
of other automatic switches similar to that
herein described, but serving other telephone
Iines, thus melﬂnfr each trunk accessible to
a plumllty of Lelephone lines in addition to
having a plurality of trunks accessible to
each telepgone line. The multiple switch-

board jacks 760 for telephone line 1, are .

Magnet 4,

The shaft 16 carries & set
of three wipers 11--12—13, and the frame of

switchboard.
42 are similar jacks for telephone line 40.
One conductor of telephone line 1 leads!to an

armature 37 normally resting-against its back

contact connected. to ground by conductor

70

38. The other conductor of said line leads

through a resistance 18 to the upper member
36 of a double armature which member nor-
mally rests against its back contact; a shunt

connection 101, leading from said left-hand
,conductor1 a,round resistance 18, includes the

winding of a line relay 19. The conductors
of telephone line 40 have similar connections;
one leads to an armature 37" which normelly
rests against its back contact, and from the

nh

latter a conductor 38’ leads to ground; the

other leads through a resistance 18 to the
upper member 36’ of a double armature
which member normally rests against its back
contact, and a shunt connection 101’ around

resistance 18’ includes the winding of a relay

not shown. A conductor 71 leads from the
front contact of armature 37 to wiper 11,

and a conductor 72 leads from front contﬂct‘

of armature 36 to wiper 12.

46 is a cut-off and connecting relay for
telephone line 1, having one of its two wind-
Ings connected in a conductor 60 leading
from the sleeve contacts of jacks 700 to
ground; when energized this relay attracts
its armatures 37, 36 away from their back

contacts into engagement with their front

contacts. By this same movement a lower
member 136 of the double armature of this

85

90

95

100

magnet 1s' moved from its back contact into

engagement with its front contact.
43 1s a simiiar cut-off and connecting relay

 for telephone line 40 ; conductor 74 leads from

the sleeve contacts of jacks 42 through one of
the two-windings of said relay, to oround.
Relay 43 when energized attracts its arma-
ture 37, and the two members 36" and 136’
of its deuble armature away from their back
contacts into engagement with their front
contacts. A conductor 35 leads from the
back contact of armature 36 to one pole. of
the common battery 67, the other pole of
which is connected to ground by conductor
200. A branch 39 from conductor 35 leads
to armatures 44 and 51 of relay 19, which ar-

105
110

115

matures are normaﬂy 1etre,cted from engage- |

ment with their front contacts. When thus

‘retracted armature 44 engages a back con-
‘tact from which conductor 81 ledads to switch

17. From the front contact of armature 44,
conductor 45 leads to -armature 136, end
from back contact of the latter conductor 47

leads through winding of magnet 5 to inter-

C‘ondueter 48 from the latter
joins conductor 87 from one pole of battery
67. A conductor 52 leads from the front
contact of armature 51 through resistance 27,

rupter 26.

‘one winding of relay 46 and thence by con-

ductor 53 to teetmn* wiper 13. Conductor 59

120

120

1.
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leads from the frount contact of armature 136 |

through resistance 24 and joins conductor 60.
A similav conductor 597 (at the right-hand

side of the drawing) leads from the front

contact of armature 136’ through resistance

24" to conductor 74. A conductm 58 branch-
g from conductor 35, leads to mechanism
of the trunk, as hereafter explained. -

IHaving t]w% described the clrcult connec-
f1ons dIl(] mechanisni at the central station
el of the telephone line 3, 1 will next ex-
plain the cirevit conneetions and mecehanisin
{)f the central station trunks, onlv one of
W]ll(‘h is shown in the drawing.  FFrom wait-
ing contact 23, or the te sting tumuul of the
twnk a&,ltmav be catled, mmh‘(tm 54 leads
to H.L‘- baclk contact of an a,nnatl re 55 of a re-
lay 6. A .conductor 56 extends from said
armature aml relay to the back contact of
one member 57 of a double ar nmtm(* of relay
7. All]’]&tlll(‘ 55 1s nonnalh' , when 1ts
trunk is not busy, retracted mto mn agement
with 1ts back mntact

Jrom the waiting contact 22,8 conductor

62 leads through a mmk nser 28 to a contact
A branch 61. from conduc-
tor 62, leads through one of two windings of
relay 6 to conductor 58. From the wa,ltmn'
contact 21, conduetor 63 leads through con-
denser 28 to contact 115 of key 33. Branch
64 leads frem conductor 63 through a second
wmdmg of relay 6 to conductor 87.

2 1s a key, the movable contacts of which
are (onnvctod to branches 78, 79 of conduc-
tors 62 and 63 respectively, bv which key the

- central operator may connect her toleplmno

40

45

20
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&
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Do
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set 34 with the calling subscriber’s line for
the purpose of abcmtdlmnfr the party with
whom connection is desired, and by which
said central operator may, should it be de-
sired, also converse with a subscriber even if
not called by another subscriber.

The switch plug 29 at one end of the teunlk
has three plug contacts, one connected by
conductor 175 to a movable switch member
33; another connected by con-
ductor 174 to a second movable switeh mem-
ber 117 of said key; and a third contact con-

nected by a mmlt ictor 73, which extends

through the winding of a wldv 7, to condue-

tor 58.  The poles of signal current genera-
tor 135 are connected mth back contacts
adapted to be engaged by movable switeh

‘members 116 and 117 respectively, upon op-

elatmu of the signaling kev 33.
‘28518 a blan(-l lemlmﬂ from conductor 64
to armature 85 of relay () sald armature is

normally retracted into (‘Il”ﬂ“UIHPIlt with 1ts

back contact, from which (tmtlm*tm 75 leads
to the front umtfu* of an armature 66 of re-
lay 7. A conductor 68 leads from the fron
contact of armature 65 to the back contact of

armature 66, and a conductor 121 leads from |
“Lhe latter throvigh signal lamyp 30 to condue-

tor 58,

- — T ram—y s S———

23

3

A branch 76 leads {from conduetor 87 to ar-
mature 276 of relay 9; said armature is nor-
mally retracted into vnwagement with ils
back contact, from which a conductor 70
leads thwugh a signal lamp 31 Lo the front
contact ol armature 69.  Conductor 58, here-
tofore referred to, connects to arn ‘LtILIP GY,
while conductor ‘w connects to the other ar-
mature 57 of this double armature.  Relay 9
has two windings, one connected in a conduc-
tor 77 extending between conductors 58 and
78, and the other connected in conductor K0
(*I\t("]fllhllé between conductors 87 and 79.

Having thus deseribed the mechanism zmd
eireults I their normal inactive positions in
which they are shown in the drawi ing. | Wl]l
now describe the operation of the system in
responding to a call, initiated by the sub-
scnhex at substation 3 by the ]HIHOV&I of his
receIver ilom itsswiteh hook. The removal

of this receiver from its hook closes cireuit

through the electrical contacts of that hook
and current flows from erounded battery 67
through elements da——ob, al this point the
current diviges, the major portion flowing

through resistances 29, and the minor por-
tion through element 101 and winding of 19;
continuing, the full current flows throug h
elements 1—3-—1-—37-—38— to ground, en-
ergizing relay 19. Relay 19 attracts its ar-
matures 51 and 44 and current flows from
battery 67 through clements 35—39—~44—
45—136—47 and winding of magnet 5—26—
48—87-—200—- to the other pole of the bat-
tery, energizing magncet 5, when circuit is
closed through 1111911111}&-1 26, and deéner-
o1ZIng maﬂnet 5 when cireuit 1s open at in-
ter 1upt01 )b thus alternately energizing and
(IE‘(‘I](‘H"I/IHU magnet 5, and stepping the
WIpOLS 11 12 and 13 forward until they make
contact with walting contacts 21, 22 and 23
of a non-busy trunk line (a non—busv line
being one, as more fully e:xplamed hereaftoer
in which the armature 55 of relay 6 and the
armature 57 of relay 7 both rest against their
back contacts, the position shown in the
drawing), when circurt 1s established for cur-
rent fron battm*}' 67 through elements 35—
39—51—52-—-2 W 111(11110' of relay 46—
13 —23 —54—5! )*--af)_57 87 —200)—
back to the battery, thus energizing relay 46.
This energization of relay 46 causes it to at-
tract its armatures, the moveiuent of arma-

turc 136 1111391111]1“[1110 ‘the creuit through

o

magnet 5, thereby pleventmg further ste])-.

ping of wipers 11, 12, 13; said relay 46 by
moving armature 136 into f-nr:ra,wement with
its front contact thereby furnishes localized
path for (llllt“llt from battery 67 through
elements 44—45—136—59—24—
GO-— the othu W mdlnﬂ of relay 46 to ground,
ﬂlhb continuing the enel'ﬂizatmn of I‘E‘l& 46
rrespective of the passagé Y of current thmu-:rh
1its other winding connected to conductor
53, and providing busy test conditions

79

30

95

100

105

110

119



10

19

upon the test rings of the jacks 700 by pro- |
ducing upon them a potential above the earth |
equal to a portion of the potential of the bat- |

tery 67. Relay 46 by attracting its arma-
tures 36, 37 against their front contacts
makes connection with conductors 72 and 71
to wipers 12, 11, respectively, which wipers
are now 1n electrical engagement with wait-

ing contacts 22 and 21, respeétively; thus

path 1s furnished for current from one pole

- of battery 67 through elements 35—58—61

and one winding of relay 6—62—922—19—

72—36—101 and winding of relay 19—1

3—1—37—71—11—21—63 — 64 and the
other winding of relay 6—87—200— to the
other pole of the ba
the energization of relay 19, by a path of cur-

- rent different.from that by which said relay

20

30

30

10

495

~and walting
latter conductor at the automatic switches |
of other telephone lines, are disconnected
and 1solated from the connection to one'pole

was originally energized, and alsc
relay 6 causingit to attract its armatures 55
and 65. By the attraction of armature 65
signal lamp 30 is caused to glow by current,
from one pole of battery through “elements

also energizing

35—58-—121 and lamp 30—66-—68—265-—
64—87—200— back to the other pole of the.

battery; and by the attraction of armature
59, conductor 54, its branch conductor 164
contacts connected with the

of the battery_by way of said armature 55,

‘which connection is necessary to permit the
original energization of the relay 46 of any

other line which may institute a call while
this particular trunk is engaged. Enersi-
zation of relay 7 in the manner hereafter ox-
plained, and the consequent withdrawal of
armature 57 from its back contact will also
disconnect and isolate conductor 54 from its
said ground connection, the completion of
which latter requires that armatures 55 and
57 shall simultaneously engage their back
contacts. By this attraction of either or
both -armatures 55 and 57 away from their
back contacts, a busy test, to wit, that con-

- dition in which said relays, or either of them,

50

00

co sald calling

65

hold their said armatures attracted, is thus

placed upon the waiting contsacts (particu-

larly upon the testing contact 23) of the se-
lected trunk, to prevent the automatic selec-
tion of that trunk by the automatic switch
of any other calling line. | | B

1t will thus be seen that the act of the call-
ing subscriber at 3 in hifting his receiver from
~ 1ts hook-lever, automatically effects, by a

- rapid succession of operations, the connec-
“tion of the calling lihe with a non-busy trunk,
and the establishment of conditions whereby
hine and the trunk selected will.

both test “‘busy”, making it impossible for

‘any other calling line to connect with said
trunk during the maintenance of

' the busy
test condition established in the trunk, and

y,therebymaintaining :

74-—one winding of relay 43 to

shown. |
or double armature 69 and 57, thereby estab-

920,259

calling line will test busy at all sections of the
switch-board. This act of the subscriber
also causes lamp 30 to glow, notifying the
central operator in charge of the particular

- trunk to which connection has béen effected,

that a calling telephone line has been ‘con-
nected to that trunk.
remain as long as the receiver at substation 3
remains off its hook-lever, and until the cen-
tral-office operator responds to the call.

The central-station operator answérs the

call in the well-known way by depresiing her

key 32, thereby connecting her telephone
outfit 34 with the calling subscriber’s tele-
phone over the following path: from the up-

per movable contact of key 32, elements 79—
63 and 28—21—11—71—37—1—3—1—18

70

This condition will

89

—36—72—12—22-—62 and 28—+t0 the lower

movable contact of key 32; one side of this
connectlon is joined to one pole of the battery

through elements 77 and one winding of re-

lay 9—58—35, while the other side of said
connection is joined to the other pole of the
battery by element 80 and the other winding
of relay 9—87-—200. Talking connections

are thus established by which the central op-

erator takes the calling subscriber’s order.
The central operator thereupon selects and

tests jack 42 of the called telephone line, and
hnding ‘the line not busy inserts her plug 29
in said jack. A circuit is thus conipleted

from one pole of grounded battery 67, ele-

85

90

20

ments 35—58—73 and winding of relay 7— _

ground.
This circuit energizes relays 7 and 43, the

100

former attracting its armature 66, thereby

openming the circuit which caused lamp 30 to
glow, and the relay 43 attracting both its ar-

matures 56" and 37/, thereby isolating line 40

from 1ts automatic switch equipment, not
Relay 7 also attracts its armatures

lishing path for current through lamp 31 by

the following elements—from one pole of

battery 67—35—58—69—70 and lamp 31—
276—76—87—200 to the other pole of said
pattery, thereby causing lamp 31 to glow as
a signal to the operator that the telephone-
receiver at substation 41 is on its hook-lever.
The operator then actuates her key 33, there-

1056

110

115

by -connecting’ signaling generator 135 with |

the line of the called subscriber and ringing

the signal-bell at the telephone substation 41,

The central operator having _
ringing-key 33, and the called subscriber hav-
ing removed his receiver from its hook-lever,
circuit 1s closed for current from one pole of

battery 67, through elements 35—58—77

and one winding of relay 9—78—114—117—

174—40—41—40—175—116-- 115—79—

80—and the other winding of relay 9—87-—
200—to the other pole of said battery; relay
9 1s thereby energized and by attracting its

armature 276 opens the Ciz‘cﬁt"throughilatilgp __

also - establishing. conditiong, whereby said | 31 and extinguishes the latter, thus ndicat-

released her

120

125

130
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ing to the central operator that the called
subseriber has removed his receiver to an-
swer the call. lLamps 30 and 31 being thus
both darkened, and the calling and called
parties belng connected for conversation, the
central operator gives the connection no fur-
ther attention until the glowing of those
lamps for disconnection. The conversation
circuit between the calling and called sub-
scribers may be traced by the following ele-
ments: from calling subscriber’s telephone 3,
elements 1—18—36—72—12—22—62 and
28~-114—117—174—40—through the tele-

: phone 41 of the called subsecriber—40—175—

116—115—63 and 28~21—11—71--37—
1—Dback to the telephone 3 of the calling sub-
The sides of this connection are
connected to the respective poles of common

- battery 67; from one pole of said battery by

20

25

30

elements 35-—58—irom which- latter there
are two paths, one path by element 61 and

“one winding of relay 6 to conductor 62 at one
‘side of condenser 28, and the otlier path by

element 77 and one winding of relay 9 to con-
ductor 62 at the other side of said condenser.
From the other pole of said battery the con-

nection extends by elements 200—87—from
which latter there are two paths, one by ele-

ment 64 and winding of relay 6 to conductor

63 at one side of condenser 28, and the other

~ path by element 80 and winding of relay 9

45

to conductor 63 at the other side of con-

denser 28. -
Conversation having been completed, the
hanging up of the telephone-receiver at sub-
station 41 interrupts the circuit herctofore
traced through the windings of relay 9,
thereby dednergizing said relay, which re-

leases its armature to again close the pre-
viously traced circuit by which lamp 31 was

caused to glow. Upon the hanging up of the
telephone-receiver at substation 3, the cir-
cuit previously traced through the windings
of relay 6 is interrupted, thereby deénergiz-

g sald'velay, which releases its urmatures,
armature 65 acting to aeain establish the

previously traced civcuit by which lamp 30
was caused to glow. "Phe opening of cireuit
at Substation 3 breaks the circuit previously

“described as having continuéd the energiza-

- t1on of relay 19, and the release of armature 44

60

completes a path for current from oune pole
of the battery 67 through clements 35---39—
44—81-—17— magnet 4-- 82-—87--200— to
the other pole of said battery, thereby ener-
oizing release magnet 4 (switch 17 being
closed by the off-normal position of auto-

‘matic switeh 8) and releasing the moving
part of automatic swatch & which 18 there-

upon actuated by spring 15 to return it to the
position shown in the drawing.  Upon reach-

mg this normal position the }t)in 25 acts upon

_the moving ]]mrt of the switch 17 to open the

latter, thereby interrupting the circuit last

traced above, and decnergising magnet 4. 1 29 into a jack 42 of the line of the subseriber 130

l

|

o

The release of armature 44 sbove referred to,
also opens the circuit from said armature {o
conductor 45, by which relay 46 was encr-
oized, thereby deénergizing said relay. The

1wanging . up of the receiver at substation 3 70

therefore acts automatically to restore to
their normul positions (llustrated in the

~drawing) all parts of the central ofiice equip-

ment individual to line 1. - But following the
replacement upon their hook-levers of the 75
receivers of both the callimg and called lines,
whereby both lamps 30 and 31 dre caused to .
glow as signals to the central-station opera-
tor, a brief interval of time will necessarily

elapse before the central operator removes ‘80

her plug 29 from the switch-board jack of the
called line. During this interval, the busy-
test, preventing connection of other calling

‘telephone lines with this particular trunk,
should be maintained, otherwise confusion 85

may result from connecting such a calling
line with a trunk whose plug is inserted 1n
the jack of a telephone subscriber who'is not
the one desired by the calling party. The

means for the maintenance of the busy-test 90

upon the trunk during this period 18 an 1m-
portant part of the present invention. At
this stage of the operation the deénergiza-
tion of relay 6 has.caused it to release its’

armature 55, thereby closing at that point 95

the previously traced path from conductor
54 to ground; but as relay 7 is still energized,
attracting its armatures, said path to ground
1s still open at.armature 57. The armature

57 1s thus held out of contact with conductor 100

56, and continues the busy-test upon the
t. ank until the energizing cireuit of relay 7 1s
interrupted by removal of plug 29 from jack
42. It will be remembered that the signal

lamps 30 and 31 are now glowing before the 105

central operator as a signal for removal of her
plug 29; in response to these signals said
operator removes this plug, whereby relay
43 1s deénergized releasing its armatures,

which restore connection of line 40 with 1ts 110

automatic switch-equipment, not shown.
Removal of the plug also breaks the energiz-

‘ing circuit of velay 7, which, by releasing its

armatures, permits armature 57 to engage its

back-contact, thus restoring the trunk to its 115

non-busy condition and establishing ¢ondi-
tions whereby the automatic switch of any
calling telephone line may effect connection
with sald trunk.

The establishment of the busy-test by ar- 120

mature 57, while a plug such as 29'is in a
jack, sueh as 42, attains another desirable
and necessary result in permitting the cen-
trol operator, attendant upon plug 29, to use

that plug to communicate by means of her 125

key 32, with any telephone line for which no

call has been received, without danger of in-

terruption from a calling telephone line.
This 1s effected by simply inserting her plug
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