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WARE.

AUTOMATIC TELEPHONE SYSTEM.

Application filed May 25, 1821. Serial No. 472,536, -

The present invention relates in general to
automatic telephone systems, but is more es-

pecially concerned with systems of the type

which are installed in small automatic ex-

5 changes, and which are well known commer-

cially as private automatic exchanges. in
such systems it is usual to provide certain
special features which are unnecessary in
larger exchanges, among which is an ar-
rangement known as diseriminating service.
According to this feature the subscribers in
the exchange are divided into groups or
classes, the number of these being dependent
upon the number of classes of servies 1t 18
necessary to give, and the subscribers entitled
to the various classes of service are put in
their respective groups: ) _
One of the objects of the present inventior

is to provide a new and improved diserim-.

inating service arrangement in a private au-
tomatic exchange, wherein 'an operator Is
employed to extend all connections outgoing
from the exchange to other exchanges. In
the precent case the subscribers are divided
into four classes in accordance with the dif-
ferent elas of service to which they are
entitled and means are provided for notify-
ing the operator wheuever an outgoing call
is made just what other exchanges-the call-
ing subseriber is entitled to be connected
“with. :

A second object of the invention is to pro-
vide a novel and improved type of votary
line switeh which is individual to a subgcrib-
er’s line.

A further object of the invention relates to

the provision of a new and improved sele
cirenit whereby a selector switeh may ha
a divectively controlled movement on certe
levels, this being necessary in caze ib
sary to call any one of the operators.

Tl are other objects of the invention

There
not now specifically mentioned which togeth-
er with the foregoing, will be described here-
inatter, reference being had to the accom-
panying drawings, in which Fig. 1 showsan
antomatic sabstation A} the individual
line nwitch C, and the selector K, while Fig.
9 shows an incoming trunk line terminating
injack J at the attendant operator’s switch-
hoard, a cord cireuit O, and portions of two

outgoing trunk 4 terminating in jacks

J7 and J%, over which calls may be extended

to other exchanges.

Referring now to the drawings, in Fig. 1
is shown an avtomatic substation A of the
wal type, the associated line of which ter-
minates m the exchangs in an individual line
or trunk selecting switch C.- This line switch
is of the wusual rotary type whose wipers
have no novmal position and whose function
it is to extend the associated line, when call-
ing, to an idle fir:t selector switch such as
he one shown at I, The circuits of the
line switch O are somewhat different from
those usually employed in accordance with
the present 1nvention and will be described
fully. heveinafter. -

The selector B to which the line switch C
in common with a plurality of other line
switches have access is of the usual Strowger
vertical’ and votary type, the circuits: of
which have been designed to operate in the
improved systen..  These first selectors, such
as I, have acce:s from the first nine levels
of their bank contacts to local connector
switches of the usual Strowger type. These
connector’ switches have not been shown in
the drawings, but have the usual functions
and arve the last in a sevies of switches used
in extending connections to local called lines,
On the teénth level the selector Ii has access
to trunk lines leading to operators’ positions,
one-of these being shown in the drawings
comprising .conductors 140-142, inclusive,
and terminating at an operator’s position in
jack J, Fig. 2. B

Calls coming in over the trunk line ter-
minating in jack J are adapted to be ex-
tended by the operator through the medium
of a cord circuit such as Q, or similar cord
cireuits; to a trunk line going to any desived
exchange, two of these outgoing trunk lines
being shown in-the drawings. The one ter-
minating in jack *J’ extends to a-manual
exchange while the one terminating in the
jack J2 extends to an automatic exchange.
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Having briefly described the apparatus
shown in the drawings, a detailed descrip-

tion of its operation will now be given. For
this purpose, it will be assumed that the sub-
scriber at substation A desires to obtain a
connsction with the subscriber in the dis-
tant sutomatic exchange, In order to ob-
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“tain this connection, the subscriber at sub-

station A must call the operator at the po-
sition shown in Fig. 2, and he will therefore
remove his receiver md operate his calling
device in accordance with the number of the
operator, which we will assume is the num-
ber 0L. When the receiver is removed at
mbsmt]on A a-clreult is completed over the
wo line conductors 11 and 12 in series for
the line winding 16 of the relay 18. The
line winding 1(), upon energizing, partiaily
attracts the armatures 25 and ‘>8 That 1s,
the armature 25 engages its working con-
tact but it does not break the springs 31,
while the armature 28 engages its working
contact but it does not break the s springs 2.
As a result of the operation of the line wind-
ing 16, a circuit is completed at armature
‘;8, for the %Wltthmg wmdmo 15 of the
lay 18 in series with the motor magnet 17,
while at armature 25 the test wiper 45 is
connected to the above civenit at a point mid-
way between the switching winding and the
motor magnet. The opﬂr‘mon of the line
switch C now depends upon whether or not
the trunk line with which the switch wipers
43-46, inclusive, are in engagenient is bu
If the trunk line is bwv ‘there will be a
ceround potential present upon the test con-
tact engaged by the test wiper 45, the switch-
ing winding 15 will be short civeuit ed, and
the motor maonet 17, being supplied with
diveet ground by way of the said test wiper,
will operate to advance the switch wipers
step by step in search of an idle trunk line.
However, it will be assumed in the present
case that the trunk line with which the
switch wipers 43-46, inclusive, is associated
when the receiver is removed at substafion
A is idle. It will be assumed further that
this trunk line is the one shown in the drasw-
ings extending to the sclector 1o and termi-
natmfr in bank contacts 47— 50, inclusive.
anmr these conditions, immediately follow-
ing the cnergization of 111 line w m(hng 16,
the S\"\'l’rchmo winding 15 will be enevgized
in series with the motor magnet 17. Upon
energizing, the switching wmdnw attracts
the armatures 23 and 30 ther eby oxte nding
the Jine of the calling substation by way
of wipers 43 and 46, bank contacts 47 and
50, armatures 112 and 117 and theiv back
contacts, to the upper and Jower windings
of the line relay 75 of the selector E.
The line relay 75 of the selector T is en-
ergized over two sides of the calling line
in series and, upon operating, complet(Q the
urcmt of the slow ucting re lay 76. The
1tfer relay, upon enermzrm prepares the
perating circuits of the seloctor & at ay-
mature 93 and at armature 92 places ground
upon the r@lew&e trunk con dlICLCl‘ 94 tborfAb“
eigaou%%.“w a holding cireuit for line switeh
C, which inay be traced hor ground on
release trunk conductor 94, bank contact 49,

1
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test wiper 45, armature 25 and its working
Conmcts which mcledes the spring 9,
sthcmno winding 15 of the 1'ehv 18, and
thence thro ough the windi ing - of the motor
magnet 17 to battery. A Tranch of this
holding circuit also oxtends by way of the
private normal conductor 40 to multipled
test contacts in the banks of connector
switches which have access to the line of the
substation A nhe“ﬂbv the said line is pro-
tected from intrusion in the usual manner.
At this point it will be weH to explain the
operation of the line switch C a little more in
detail. It will be understood that, when the
switching winding 15 enevgized, it attracte(‘
the drmatures 28, 24 o qd 30, and besides this
completely attracted the armatures 25 and
28, 1t bomg, of course, ass sisted in this op-
eration by the line winding 16, which, though
its cirenit is opened a ar matures 23 and 30,
1 slow acting and thus assists the sw1tchnw'
winding 15 in attracting the armatures. The
switching winding 15, it will be seen, is in
a different magnet civenit than is the line
winding 16, on account of the soft iren
shield 19. How rever, the switching winding
ig adapted once the armatures have heen
comp‘fmm ' attracted, to hold them in this
pusd on, t llq being accomplished by so con-

st *'r“rmn the shield 19 that it does not com-
letely separvate the magnetic cirveuits of the
\”nfm o8 1 and 16, Tn order to provide for

proper of eration of the line switch, armu-
tures 93 dﬂd 30 ave adjusted to engage therr
worldng contacts a shovt interval before the
springs 29 operated by armature 28 bresk
contact. ’an provision is made so that the
cirewit of the g\n‘((ﬁhmo winding 15 will not
he \)ponorl until the ahove traced holding eix-
cult has been established.

The calling subscriber at substation A
may now operate his calling device in ac-
corcance wi t‘x the first digit 0 of the desired
operator’s muabel. By this operation ten
m*ehuptlom are prodiiced in the circuit of
the line relay 75 which vetracts its arma-
ture a corresponding number of {imes in re-
spouse thereto, each (11 (*.H‘mlinp; an impuolse
of curvent over the following circuit: from
ground, by way of hack cont ¢t and arma-
ture 116, armature 90 and its back contact,
armature 93 and its front contact, off nor-
mal spri 119‘& 95 and 96, winding of the slow

acting vel ay 77, and thence throngh the

neing of the vertical magnet 83 to bat-
The above is the circuit over which
irst impulse to the vertical magnet is
Upon first vertical step of the

the f
£, the off normal springs are shifted and
- yemaining 1111,) ulses to the vertical mag-
traverse a different cirenit, which is the
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same as the one previously traced except
that it includes the off normal splmgs 95

and 97, and armature 101 and its front con-
tact, relay 77 being now in an operated po-
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sition.  The vertical magnet 83 operates to
1 aise the switch wipers “130- 183. inclusive,

ep by step until ¢ h(\V are placed oppoalfo
Lhe tenth level of bank contacts. The slow
acting relay 77 is ener otzed In series. with
the vertical magned “n(' maintains its arma-
ture attracted onghout the vertical move-
ment of the switch. - Upon the first vertical
step of the shaft, the off normal spring 106

is operated and a circuit may now be traced

extending from ground on release trunk
conductor 94, by way of spring 123 wnd‘iu
resting contact, armature 100 and itg front

contact, off normal spring 106 and- its wor}\-
ing cont act, and through the winding of the
stepping LOLLV 78 to batt tery. kehy 78,
upon energlaing, prepares the ciccuit of the
votary magnet 84 at its armature 103, and
at its armature- 108 establishes a locking
for itself, which ecxtends from
ground, by way of ammature 108 and .its
front contack, armature 110 dnd its back
contaet, arm: e 111 and its back contact,
front coutact and armuature 91, off normal

spring 106 and its wvorking (,(wtact and
thence through the winding of relay 78 to

hattery. It will he noted that the slow act-
ing relay 77, upon attracting its armaturve,
completed a circuit in multiple with the one
of the stepping relay 78 which extends from
ground on release ‘trunk conductor 94 by
way of spring 123
re 100 and its working contact, re-
sistance 103, armature 104 and its back con-

tact, tha 'onw;h the winding - of - the: votar
funl :
mwz*ﬂt 4 to battéry. Tlie above citonit 1s

com,;h,ml only for a short interval, that is,
until the velay 78 is energized, and as it in-
cludes the resistance 105, the 101@1"7 magnet
84 is. not operated. The spring 107 i
ad fmted to be brought into engag ement with
its -working contact by the switch  shaft
when 1t is brought opposite the tenth level
of 1mn“ contacts. This may- be. accom-
plished by any suitable cam srv au:remeni
When the s spring 107 engages its working
contact, a <,,u'<:mi is completed extending
from ground on release trunk conductor 94,
by w av of spring 125 and its resting (onm(‘t
armature i( and ms front- contact, spring
107 and its working: contact, and uhrou()h
the winding of slow acting 101‘1‘/ 79 to bat-
tery. Qm)w acting relay 79 is energized
over this cireuit and, upon operating, opens
the previously traced locking circuit of the
stepping relay 78 and causes this relay to
dee energize thereby opening a point in the
civeuit of f the votary magnet. Shortly after
the termination of the vertical movement of
the switch, the slow acting relay 77 is de-
energized and retracts its azmabu*e 100, but,
as the relay 78 is now deenergized, no cir-
cuit is completed for the I‘Otaly magnﬂt 84.
The calling subscriber at substation A
may now operate his calling device S in ac-

The rotary ma 2 et 84

and its resting contact,

armature 108 and at its armature 103

cordance with the next and final digit 1 of
the operator’s number: By this operatmn
one 'iz"fei“ru‘cﬁmﬁ 15 produced in-the circuit
of the line relay 75 and an impulse of cur-
rent I8 sent over 4 cirvcuil extending from
grotnd, by way of hack contact and arme

tuye Uiu aymatore 90 and its back coz:idci
srmature 93 and ity front contact, off ner-
mal springs 95 and 97, armature 101 and its
back contact, and thf‘nce tu'(,hJJ the wind-
ot the rotary m';:rze 84 to Dbattery.
erates to rotate the
switch wipers 130- 133, ivchlsive, into en-
gagement wuh the first sot of bank contacts
in the tenth level. The slow acting relay 79

mng

is energized in multiplo’ with the votary
magnet and operates its armature 110 to

wection of the fest wiper 132
with the stepping relay 78.

Thie further opera tion of the selector
‘ 'D"'Hls 1pon whether the trunk line wit
which | the switeh wipers are now in engage-
ment 1% busy 01' not. . Assmning 1ho th]\
ine i he Dusy, there will ho a

oven the co

w
I

tal ])t'wm upon - the test s:oz{' ﬂnoaemi{
by the test wiper 132 Then, 'io}low ing the

deener the slow acting relay 79,
a cncmi‘ may he t“lCCd extending from said
rotnded test contact, by way of the test
i 1L er 132, armaturve 115 and ite back con-
tact, armature 110 -‘L'nd its back contach,
armature 111 -and ifs Dback contact, froat
contact and armature 91, off normal spring
106 and its working C')mam, and thence
epping relay 78

thro nwh th o3t
The si“p ving relay 78 g en;

e winding of the st
to :IUCU“'

ergized over this cirenit and, upon opera wing,
establishes a locking g cireult for itself at its
com-
pletes the circuit of the votary magnet 84
Magnet 84 operates to Totate the switeh
wipers into engagement with the set of hank
contacts associated with the next trunk line
in the tenth level and at its armature 111
b"o(zl\s the loc kmw cireuit -of the stepping
wlm* 78 which deenergizes opening the cir-
it of the notary magne ba.*\\ hieh deener-
;;!/Jes dge.  The alternate ("DO]"!HOH of the
stepping velay 78 and the rotary ma gnet &
will continue until an idle irunL 18 ,‘round
or until the gwitch wipers ave rotated into

engagement with the last trunk line of the

group extending to the desived operator’s
pogition. - The trunk  lines in the tenth
level .are divided into greups by means of
a cam arrangement such as 124, The cam
124 hss certain projections on it such as
125, 126, and 127 which are .adapted o
operate the springs 122 and 128 when the
awitch wipers are rotat ed into engagement
with the last trunk line in each group on
the tenth level. The projections on the

-cam 124 arve so constructed that the switch

wipers may be readily rotated into engage-

ment with any trunk Tinie in any group ancl
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released vvthou* any interference in their
vestoration to normal. It will be seen tha
by the operation of the sprmgs 122 qnd 123
the release trunk eround is removed from
armature 100 of the slow acting velay 77
so that the operation of the rehy 78 avill
not cause the operation of the rotary mag-
net 84 and therefore no further rotation
of the ewiteh will oceur.  As the switch
wipers 130-133, inclugive, are in engagement
with . husy trunk-line the switching relay
80 will not be energized. A civeuit may now
be traced ex ’rendmn from the busy tonn ma-
chine T, conducter 129, sprmo 1922 and its
working contact, {ront contact and armature
102, hack contnet and armature 109, arma-
ture 118 and its back contact, to the upper
heavy talking conduetor. This tene is audi-
ble fo the subscriber at substation A and
he will know that all trunk lines extending
to the desired operator’s position are busy
and ‘he will thevefore replace his recelver
upon the switchhook therchy initiating the
releage of the operated switches in the nsual
manner.
Tt will now be assumed that the switch
wipers 130-183, inclusive, are votated into
engagement with an idle trunk line eﬂend—
ing to the desired operator’s position, and it
will be assumed further that the selected
trunk line is the one terminating in bank
contacts 134-187, inclusive. When the switch
wipers are rotated into engagement with this
tronk line there will be no ground poten-
tial present upon the test Crmtact 136 en-
eaged by the test wiper 182 and there wwill
be no civeuit completed for the stepping
velay 78. The swdchmo relay 80. being no
longer short cireunited. imz 1ﬂdl‘ue1}' ener-
gizes in series with thc said stepping relay.
As a result of the memmntmn of relay 80,
the line of the said substation A is discon-
nected from the Windinqs of the line relay
75 and is extended by way of armatures
112 “and 117, \leer 180 and 133, bank con-
tacts 134 and 187, trunk conductors 140
and 142, throngh the winding of relay 200
and through the winding of relay 201, to
around and battery, ves })Lc‘m elv. The relay
900 is of stuch low resistance fhat it is not
energized in series with the Lmh 1'“91‘%{‘1‘100
}M‘H' 201 though the latter relay is op-
crated. Relay 201, upon onuox/,mO, d its
armature 206 completes the circuit the
line lamp L \\'ﬂ@x(‘b" the trnnking npm'a*m'
i« notified that a connection is desived with
cne of the omomnﬁ trunk lines. Tt will be
noted that low resistance relay 81 1n the
select bor T is included in the energizing cn‘
cuit of the relay 201. This rehv is ope
uteﬂ and serves to maintain the slow actmg
relay 76 energized so as to prevent the re-
Jease of the selector E. It will be seen that
by the provision of relay 81 only a three
conductm trunk is necessary between the

1,655,602

trunking operator’s position and the first se-
lectors, the release trunk conductor not being
e\tended to the position.
The trunking ol,wafo ; upon perceiving
the lighted condition of the line lamp L,
will insert the answering plug of an idle
covd circuit into the ja el J which, we will
assume, is the plug P of the cord circuit O.
When the plug P is inserted into the jack
J, the relay 213 is energized in series with
the cut off refay 200. The latter relay is
energized over this cirenit and operates at
its armature 205 to open the circnit of the
line rehy 201. Relay 201, upon ¢ deenergiz-
ing, extinguishes line tamp L. Relay ‘)lu.
upon energizing, closes the mlcmt of the
supm‘\iso ry Lanp L/ at armature 228 but
this lamp 1s not lighted at this time as the
supervisory control rel ay 214 is energized
over the calling s ubscrlLbrq line loop. An-
rther circuit compmted when the plug P is
inserted into the jack J may be traced
from ground at the calling subscriber’s line
switeh, by way of the bus-bar 83, conductor
39, front contact and armature 24, wiper 44,
bank contact 48, front contact md armature
114, wiper 131, bank CO*ltact 135, conductor
141 sleeve of the mcl\ J, sleeve of the plug
P, through the winding of the relay 210
to-the n.mtm pomi 217, where
divides, one path extending through the
Wi ndlw of relay-211 to bfxtterv the other
C\Lerdmo through the winding of relay 212
to ba.ttery. As there is direct 01‘01111\1 on
the discriminating trunk conductor 141 all
the 1elay<s 210, 211 and 212 will bn ener-
.QJ?(—)d A circuit may now bo traced extend-
ing from ground by way of armature 223
and 1ts tront contact, front contact and ar-
mature 221, ‘md thence through the lamp
Ls to b tte Another cirenit may be
raced from 01‘011‘1d by way of front con-
tact and armature 2 25, through the lamp L7
to battery. The lqmns 15 and L° ave of
different colors and, as both are operated,
serve to inform the Junkmo operator that
the calling subscnber is entitled to unre-
stricted service. If only the lamp I8 were
lighted, as would be the case were only the
relays 210 and 211 energized over the dis-
eriminating frunk, the operator would know
that the calling subscriber would be entitled
only to service over the trunk lines going

to the manual exchange, such as the
trunk line terminating in the jack J7. 1t
the lamp I/ was the one operated, as

would be the case if only the relay.210
was energized, the opdfﬁor would know
that the caHmo subseriber would only be
entitled to connoctlow over -the trunk Tlines
wtending to the automatic exchange Quch
as the trunk lme terminating in the ack J°
Upon perceiving the class of gervice Whmh
the calling subscriber is entitled to, the op-

erator will actuate her listening key K there-
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by assoclating her head set with the cord
circuit in order to asgermln what exchange
the -calling subscriber desirves.  Assaming
that the calling party desires a connection
with a squcnom in the munual exchange
the operator will test the vavious trunk lines
extending thueto by means of the tip -of
the plug P in tle wstal manner, and, nprm
finding an idle trunk lme insert the plug
P’ into its associated jucke . It will be as-
simed that the tiunk line terminating in
jacl §7 is the one selected for use by the
operator. When the plug P’ is inserted into
the jack J7, the relay 216 is energized over
the sleeve of the jack. This relay upon
oper mﬂgz‘ at its armature 233 completo,s the
eireuit the super \qsmy lamp LA The

()_L
operator will now actuate her vinging key
in order to operate .the ring. down swnnl
bridged- across.the trunk at the manual ex-
change. The trunk lines extending to the
manual exchange may terminute there in
the usual equipment the only %‘pecizd pro-
vision being that the operator "at the manual
exchange, upon answering, will- place bat-
tery upon the trunk line in such a direction
as to operate the elec uopr)lau/od relay 215
in the cord civeuit O in order to infort the
operator at the private branch exchange of
her vesponse. The subsequent operations by
which a connection is extended to the desived
called line in the manual exchange will take
placc in a well Jmown manner and need not
be desceribed, herein.

It will now be assumed that the calling
subseriber at substation A desires a connec-
tion with a subscriber in the automatic ex-
change. After ascertaining this fact, the
trunking operator will insevt the plug P’
into the jack of the first idle trunk line
(‘\1“'14-1110 to this (\\chanoc. which' we. will
assame is the jack g2 BV this ope1 sation
the relay 216 1s energized as Dbefore, and
the supervisory lamp L#* is lit. The oper-
alor will now throw her calling device key
Kz, thereby placing the impulse springs of
the calling device 87 in bridge of the con-
ductors of the outgoing trunle line, and op-
erale the calling device 87 for the (1101‘(% of
the called subscriber’s nmnbm, after which
she will vestore the key ¥* to normal. . The
connection to the subscriberin the automatic
exchange will be completed in the well
known manner and the “snbgcriber auto-
watically sionalled.” When the called party
answers battery is reversed over the. ouf-

o trimk hne and. the electwpohrmbd
10157 215 in the cmd cireuit O oouwteJ_ to
extinguish the supervisor v lamp Lé By the
effacement of this si ignal the. ooemto; in the
private autonmtm ex chwuge is notified of the
response of the called party.

When the conversation is terminated, both
subseribers will replace their receivers upon
the switchhook. ~ When the receiver is ve-

“jack,

placed at substation A the circuit of the re-
lay 214 in the cord circuit O is opened ‘and
this relay deenergizes to complete the circuit
of the supervisory lamp L. Another result
of the replacement of the receiver at substa-
tion A is that the civeuit of relay 81 in the
selector K is opened. This 1elay then deen-
erglzes opening the circuit of the slow act-
ing relay 76. Upon the deenergization of the
latter relay, the holding circuit of the switch-
ing relay 80 and the switching winding 15 of
the line switch C is opened and these relays
then deencrgize. Relay 80, upon deenergiz-
ing, completes the circuit of the release mag-
net 82 of the selector ¥ whereby the sw iteh
1g restored to normal position. Tt will be
noted that during the release of the selector
I, test wiper 132 is noet connected to the
stepping relay 78 as the slow acting relay 76
15 now deenergized. 'This provision is made
so that should the wipers of the selector E
engage any busy trunk lines during this
restoration to normal the stepping rblay 78
will not -be energized to interfere with the
velease of the selector. In the line switch C,
the switching winding 15, upon decner01A~

ing, allows all its armatures to vestore to
normal.  In.this manner the release of the

connection takes place.

When the receiver is replaced at the called
substation in the distant automatic exchange
the normal battery flow over the incoming
trunk line is restored to normal and the po-
larized relay in the cord circuit O is deen-

ergized to light the supervisory lamp- LA
By the OI)LlLILlOI'l of the supervisory signals
L7 and 1t the operator is informed of the
disconnection and she will withdraw the
plugs of the cord circuit from the associated
When the plug P’ is withdrawn from
the jack"J, the bridge across the. conductors
oi the cutgoing trunk line is broken and the
automatic switches in the distant exchange
are released. When the plug P is withdiawn
from the juck J the cut off relay 200 in the

trunk eiredit 19 deenergized, and the connec-

tion is thus released.
From the foregoing it will De apparent
a8 to how the subser ibers in the private au-

‘tomatic exchange are divided into different

groups abcouhno to the class of service to
which they are entitled. That ] is, a subscriber
that is entitled to unrestricted service has his
mscununahag trunk conductor such.as 39
connected to the bus-bar 83, which has divect
ground upon it. A subscriber entitled only
to connections to the manual exchange has
his conductor similar to 89 connected to the
hus-bar 84 which has ground through the
resistance R connected to it. In this case,
when a connection is extended through to the
trunking operator’s position and is answered
by means of a cord circuit such as O, only
the relays 210 and 211 are energized, the re-
lay 212 being ’n‘xwunl and not receiving
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sufficient current to energize it in series with
the resistance R. Only the lamp L° is op-
erated and the operator is thereby informed
the class of service which the calling sub-
scriber is entitled to. ~Should the calling sub-
seriber only be entitled to extend connections
over the trunk lines going to the automatic
exchange the conductor similar to conductor
39 will be connected to the bus-bar 35 which
has ground through the resistance R’. This
resistance is somewhat higher than the re-
sistance R and only allows enough cuirent
to flow over the discriminating trunk to en-
ergize the relay similar to 1elay 210, the re-
hys 211 and 212 remaining in an 1nope1a-
tive position. Thus the hmp L8 is the only
one operated and in this manner the operator
1s informed that the calling subseriber is en-
titled only to connections over the trunk lines
extending to the automatic exchange. The
subscribers who are not entitled to any out-
stde connections at all have their conductor,
such as 39, connected to the bus-bar 36 which
is Unorounded BShould one of these sub-
ser ibers s attempt to obtain a connection on one
of the outgoing trunk lines, a line lamp, such
as L, at the operator’s position would be
lighted and the operator would answer in
the usual manner by means of a cord circuit,
such as O. As there is no ground present
upon the diseriminating trunk conductor
neither of the relays 210, 211 or 212 is ener-
gized though the supervisory control relay

214 will be energized over the calling sub-

scriber’s line loop. A distinctive tone is now
given to the calling subscriber over a cir-
cuit extending from the tone machine T” by
way of front contact and armature 231, back
contact and armature 220, ring of the plug
P, and thence to the lower talking conductor
of the associated trunk circuit. This tone
will serve to inform the calling subscriber
that he is not entitled to any service what-
soever over the outgoing trunk lines. As
neither of the lamps L8 or L® is lighted the
operator will know that the subscriber call-
ing is not entitled to outgoing service and
she will not ()pemte her hstenmo keV in
order to answer the call. When the cal lling
subscriber hangs up the relay 214 will be
deenergized and the lamp 1/ lighted.  This
signal Wil serve to inform the opemtor that
t1e calling subscriber has replaced his re-
ceiver and she will withdraw the plug of the
cord cireuit O from its associated jack.

At this pont it 1s convenlent to briefly de-
seribe the operation of the line switch O
when the line of the-substation A is called.
Tmmediately upon the connector engaging
the bank contacts associated with the line
of the substation A, ground is placed upon
the private normal co*lductor 40 by way of
the test or private wiper of the Lo11n°(t01
This closes a circuit through the switching
winding 15 of the relay 18 and thence

1,655,602

throucrh the winding of the motor magnet

17 to batLelv The winding 15 is energized
over this cireuit but only paltmlly attracts
the armatures 23 and 30, that is enough to
disconnect the line of the substation A from
its normal battery and ground.connections
in the line switch €. On account of the
soft iron shield 19 it has no operative effect
on the other armatures. The armatures 235
and 80 are prevented from being completely
attracted by a mechanical inte: l()(/nhl‘) de-
vice contloi],ed by the armature of the line
'nindi‘l:?, 16 of the relay 18.

In order to describe the opevation of the
selector ¥ when it is used in an ordinary
LO”lHeCtiOH, it will be as umed that the sub-
seriber at substation A desires to obtain a
connection with a local subscriber in the
private automatic exchange. In order to
do'this he will remove his receiver and oper-
ate his ealling device in accordance with the
digits of the desired subscriber’s number.
ﬁ wen the receiver is removed at substation
4, the Tine switeh C operates, as before de-
scribed, to extend the calling line to an idle
first selector switch which, we will assume,
is the selector I.

Immediately upon the calling line beino
extended to the selector B, the line relay 7
is energized over two sides of the 0111111g
line in series and operates to close the cir-
cuit of the slow acting release rvelay 76.
The latter velay operates in the usual man-
ner to prepare the operating circuits of the

selector and to establish a holding cirenit for

the line switch C.

The calling subscriber may now operate
bis calling device in accordance with the
first digit of his desired number. By this
operation a series of interruptions is pro-
duced 'in the cirenit. of the line relay 75
which retracts its armature a plurality of
times in response thereto. At each retrac-
tion of armature 90, an impulse of current
is sent to the vertical magnet 83 in series
with the slow acting relay 77. The ver ‘tical
magnet operates in the usual manner to
raise the gwitch wipers 130-133, Inclusive,
step by step until they are llldcgd opposltc
the level of bank contacts which is allocated
to trunk lines extending to the desived group
of connector swit‘chc; which have access to
the line of the called substation. The slow
acting relay 77 is energized in series with
the vertical magnet and, upon the first off
noimal step of the switch, completes a cir-
cuit for the stepping relay 78. The latter
relay upon energizing, establishes a locking
civcuit For itself at its armature 108 and at
its armature 103 prepaves the 1ouuy magnet
circuit. At the termination of the vertical
movement of the switeh, the slow acting
relay 77 deenergizes and completes the cir-
cuit of the rotary magnet 84. The rotary
magnet 84 operates to rots ate the switch

70

80

80

05

100

st
>
<

iin

130



-
w

[
ot

40

)4
@R

60

[
(%)

Tine 1n the selected level and to break

~an-idle trunk is found

wiper

1,655,602

\leer.s into engagement with the first set
of bank contacts in the selected level and
at its armature 111 breaks the locking cir-
cuit of the stepping relay 78. The latter ve-
lay - deenergizes opema the cirenit of the
1'0Lmy maonot which deenergizes also.

Tt ‘the trunk line with which the swi
wipers are now associated is busy there will
be a ground potential present upon the test
contact, engaged by the test wiper 132 and
the stepping relay- will be again energized.
Relay 78 operates in th “,md manner to
establish o locking civcuit for itself and
to Completu the rota ary magnet cirenit.. Ro-
tary magnet 84 operates to rotate the switeh
\\'1pers into engagement with the next trunk
the
locking circuit of the stepping relay which
deenergizes opening the circuit of the vo-
tary magnet which deenergizes also.
alternate oporatlon ot the smpplno relay T8
and the rotary magnet 84 will continue until
When this oceurs
there will be no oromd potential present
upon (Le test contact engnged by the test
82, the switching relay 80, being no
longer sho“u civeuited; will be en er‘ﬂicd in
series with the steppmo 10]&7 78. Relay
80, upon energizing, extends the hn@ of the

alling subseriber to the line relay of the
selected connector switch,

The subsequent operations by which the
u)nnoction i% finally comuleﬁd and the

called . subseriber  signalled Swill take place
in the usua]_ manner. When the conversa-
tion is terminated the operated switches
will be released upon the subscriber at the
calling substation A replacing his receiver
upoi The switehhoolk in the same manner as
wag described hereinbefore.

Having fully described and ascertained
the seqtu“e% of the invention, what is con-
sidered to be new and desxred to have pro-
tected by Letters Patent will be pointed out
in the appended claims.

What 1 claiin is:

1. Tn w telephone systemn, uulmo lines i-
vided into groups, an operator’s position, »
trunk line terminating ina jack at the said

tch

position, subscriber-controlled means for
antomatlc 111‘,7 connecting one of said call-

ing lines with said trank Jine, calied lines,
a cord civenit for ex ending the uannected
trunk line in the dirvection of cne of said
alled lines, said cord cirenit béing common
to said trunk line and other similar trunk

huea, and 111043(1% n smd cord circuit inde-

pendent of the operator’s lm idset and re-
spongive t:> ihe coﬁaocﬁon of sald cord cir-

cnit with said trunk line for notifying the
operator to which group the calling line
Belongs.

2. In 3 telephone system, calling lines, an
<>pnram s posﬁuon, a trunk line Lermmaimd
in a jack at said position, means controlled

The

vided

‘lines, and means

4

over tlﬂo calling line for connecling one of

said calling hm with said truai lnm. mher
trunk hne» terminating at said T)ow ion lead-

ing to ﬂJﬁ"‘rcnt excha nges, a coLJ civenit for
connecting the firgt mentioned trunk line to
one. of said . other trunk lules, means - for
notifying the operator at said position if the
ca]lino' seriber is entitled to be connected
to any one of sa'd other trunk lines, and

S

means in said- cord u ‘cuit r'copo‘lgwe to its

connection with said frunk line for selec-
tively opu'atmo said notifying means

3. In'g t_elep’aone system, callmo- une an
operalor’s poe;trom a trenk line ter numumg

in a jack at said po %1&50”19 means for connect-

g one of said caliing lines with said trunk
tine, other frank lin mating at .<aid
position m«dv:;g to a
cord. circuit for conne men-
H(mofi trunk h“ﬂ to one of said oth ink
lines, means for 11&1‘1'1::-155 said lin ‘
o \fi\' and relays 1n sa aid cord civeuit respon-
sive to *1‘1‘ connection of saick cord eircuit

oned trunk line and
i_LmO neans for noti-
fying the operator AL said position if the
calling subscriber 's entitled to be connected
to ce:*mm ot sald other trunk lines.

4. In a telephone system, calling lines di-
into groups, an ope"‘ltorq position,
trnnk lines terminating in ]\u/lr" at sald po-
sition, other lines; a co wd civeuit for extenc
ing connections from said trunk Iines to
other lines, means for connecting o calling
line in one group with one of Taid trmk
lines, means in said cord circuit respons
to its conmection with the connceled nl. ﬂ\
L ne and operative over a 'ci'caii‘ closed by

with -eaid first ment:
operated from said m

means individual to the calling line for giv-
ing the operator at said pos ition a gignal,
meang for connecting a calling line in an-

other group with enother .of said trunk
in said cord cmult respon-
sive to its connection with L 12 said other con-
nected tronk
(different signall

5. In a telephone system, calling lines,
trank lines, an o')u(ztm s ,,onji,x(m a cord
circuit at said position for connecting one-of
said calling lines with an idle one of said
trunk lines, a pa iy 0'15 relays individaal to
said cord circu l one of 521d relays energized
when bonmctum 18 1 18 with one of said
calling lines, both of said relays energized
s?nmltanccusiy when - connection is made
with another of said calling lines, and means
controlled by each of said lam for giving
a diffevent signal {o the operator at the said
positien the signal given depending on the
line with which the “connection is made.

6. In a telephone system, calling lines di-
vided into groups, trunk lines, an operator’s

“position, an auwmatm switch for extending

sald ealling lines to said posltlon. a double
plug cord “circuit at said position for-con-

line mr civing: the oper ator o
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necting one of said calling lines with one of
said trunk lines, a pair of rvelays in said

cord circuit, one of said rvelays energized
when connection is made with a calling line

of one group, the other of said rvelays ener-
gized when connection is made with a call-
ing line of another group, and means con-
troiled by iy said relays for giving a signal of
one kind to the operator in said first connec-
tion and o different signal in said second
connection. 7

7. In g telephone systemn, calling lines di-
vided into classes, trank lines, an operator’s

position, means including an automatic
switch for extending said calling lines to

said p().,.nom n covd civewit at said position
for connecting one of said calling lines with
one of said trunk lines, relays in the s‘utl
cord cirenit one less in number than the
number of elagses of calling lines, class s15_z-
naling cirenits controlled by said velavs,
means for operating varving nuwmbers of
said relavs when connection is made with
the (“\""w lines of different classes, and a
cirenit for said relays extending through
said switch.

8. In a telephone system, calling lines di-
vided into elasses, trunk lines, an operator’s
position, a cord civeuit at said position for
connecting one of said calling Tines with one
of saud tr unk lines, a relay m said cord cir-
cuit energized when connection is made with
the 1‘11110 line of one das‘s, another relay
in said cord circuit ener Ql/ul when connec-
tisn is made with a calling line of another
class, said first relay remaining inoperative
in the second connection fo prepare a cir-
it which is controlled by said second relay
for placing a distinctive tone on said calling
line.

9. In a telephone system, calling lines di-
vided into classes, trunk lines, an operator’s
position, a cord cirenit at said position for

nuecting one of gaid calling lines with one
of said trunk lines, a loLly in said cord
cireuit energized when connection Is made
with a ealling line in one class, and means
controlled by said relay for placing a tone
on the ealling line.

10. In a fdephone system, subseribers’
lines of different classes, an operator’s
switehiboard, a trunk hne. automatic switel-
ing mechanism controlled over a calling one
of said lines to extend such line to said
switchboard via said trunk line; manual
equipment for answering the call, and visual
signalling apparatus controlled solely over

said trunk line and automatically responsive

to the answering of the call for notifying
the operator of the class to which the calling
line belongs.

11. In a - telephone system, subscribers’
Iines of different classes, an operator’s
switchboard, automatic switching mecha-
vsm controlled over a calling one of said
lines to extend such line to said switchboard,
a cord cireuit adapted to be connected with
said line at said switchboard to answer the
call, a plug and a jack by means of which
the connection is eficcted, and visual signal-
ling apparatus automatically responsive to
the insertion of the plug in the jack for no-
tifying the operator of the class to which
the calling line belongs. -

12. Inatelephone sy ,siem, subscribers’ lines
of diffevent classes, an operator’s switch-
board, automatic switching mechanisni con-
trolled over a calling one of said lines to
extend such line to said switchboard, a s1g-
nalling ¢ircuit including a conductor indi-
vidual to the calling line and a conductor
conuinon fo said Imex, the reustdnce of said
cireuit depending on the class of the calling
line, and visual signalling apparatus selec
tively controlled over s said civeuit in accord-
ance with the resistance thereof to notify the
operator of the class to which the calling
line belongs.

18. Inatelephone system, subscribers’ lines
of different classes, an operator’s. switch-
board, autematic switch mechanism for ex-
tending said lines to said switchboard when
"Llhng, a signalling circuit established when
a line Is so extended, means for establishing
a predetermmefl %te‘ldv flow of current in
said circuit, the value of the current flow de-
pending on the class to which the calling
line belo*ma and class-signalling appar‘Ltus
selecu\'elv controlled over said circunit in ac-
cordance with the value of the current flow-
ing therein.

14. Inatelephone system,
different d an

subseribers’ lines

of operator’s switch-

‘.)()0

board, automatic swm'hmo m"dmmsm for
cxte '1(11110 said lines to said switchboard
when calling, resistances of different values,

one for cach class, a signalling circult estab-
lished when auy one of said lines is extended
to sald switchboard, such cirenit including
the particular resistance which corzeaponds
to ’rne class to which the calling line belongs,
and class signalling ‘11)1)&1’1tub controlled
over said circuit. ,

Tn witness whereof, I lwor eunto subseribe
my name this 17th day of May, A. D. 1921.

JOIIN E ., GARDNER.
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