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UNITED STATES

2,327,466

PATENT OFFICE

2,327,466
AUTOMATIC TOLL TICKETING SYSTEM
" Lyle J. Scott, Chatham, N. J., assignor to Bell

Telephone Laboratories,

Incorporated, :New

York, N. Y., a corporation c¢f New York -
Application June 27, 1942, Serial No. 448,785
(CL 179—18) :

3 Claims,

This invention relates to a telephone system

and more particularly to an out-trunk second-
ary switch circuit for distributing calls to a group
of outgoing trunks. The invention is more spe-
cifically applicable to an automatic ticketing
system of the type disclosed in the application of
J. W. Gocderham, Serial No. 448,782, filed con-
currently herewith. '

In the system disclosed therein provisions are
made whereby subscribers may secure connec-
tions to the nearby toll area by dialing. 'This is
accomplished by the provision of a group of auto-
matic ticketing trunks each provided with- a
ticket printer, to an idle one of which a calhng
subscriber may secure a connection by dialing
one, two or three digits or letters of the office
designation of a subscriber’s line which termi=
nates In an office of the nearby toll area and
from which trunk a connection is extéended by
selector switch equipment. The selector switch
equipment by which connections are ‘extended
from ticketing trunks-is controlled by senders,
an idle one of which is associated with a trunk
by a trunk finder individual to the sender when
the trunk is taken for use. -The sender is also

10

In some cases where the traffic to a particu-
lar_office: in the toll. area is not great, a full
selector bank level having access to ten trunks
may not be necessary. It is theh possibie through

‘the use of ‘a divided level selector -of the type
- disclosed in Patent No. 2,249,067, granted July

15,71941 to P. W. Wadsworth to provide acecess
to two groups of truriks over which connections
may be secured to different terminating cffices.
In order, however, that on such calls a wider
choice of automatlc ticketing trunks may be se-
cured; the trunks of each group outgomg from
the divided bank level terminate in rotary out-

trunk secondary switches, one group of such

switches having access to-a maximum of twenty

« of the automatic ticketing trunks and the other

20
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equipped to control the ticket printer to print .-

the office code and numerical digits of the:call-
ing Iine number, the office code and numerical
digits of ‘the called ‘line number and to print
other information required on the-toll ticket. It
is therefore essential o reconstruct the- office
code digits which a subsecriber” dials to extend
a connection o a tficketing frunk and to iden-
tify the calling line. - For -this purpose a plu-
rality of idéntifiers is provided;an idle cne of
which is associated with a sender over an identi-
fier-connector following the seizure of the sender
and which identifier is then connected with the
calling -trunk cver a trunk—idéntiﬁer—connector
circuit. .

For giving automatic ticketing service two main:
groups of one hundred trunks each may be pro-
vided, each main group being divided into five
subgroups of twenty trunks each and each of said-
subgreups being: further divided into two or more
smaller ‘subgroups. To-associate -an identifier
with a trunk in a main group of oné hundred
frunks® five trunk-identifier-connector circuits’
are provided, each circuit serving to connect
twenty trunks with an identifier. Each of  the
trunks may be terminated in a bank level of a
first selector or a bank level of a second selec-
tor or-a bank level of a third selector, or may
have branches terminating in bank levels of first,
second and third selectors,

30
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group of such switches having access to a maxi-
mum of twenty other ticketing trunks.

Each ticketing trunk is provided with a sleeve
relay conngcted to the sleeve conductor of each
bank level appearance of the trunk in first, sec-
ond or third selector banks or-in the bank of a
divided level selector and these relays control
the establishment of signaling circuits over code
leads extending from the trunk to the identifier
ovér contacts-of the operated trunk- -identifier-
connector, there being one such ‘code lead for
each office route which may be completed over
the trunk. Those. code -leads are employed to
assist the identifier in reconstructing the office
code digits of a wanted line dialed by a-sub-
scriber to seize a ticketing trunk. - If one such
code lead were provided for all'twenty of the
ticketing trunks dccessible to a rotary out-trunk
switch -for a particular route and all twenty of
such trunks were connectable to anidentifier over
the same trunk-identifier-connector, it: would be
impossible to .complete the connection to such
route ‘should the single trunk-identifier-connec-
tor fail to operate.

I ‘is -the object of ‘the present 1nvent10n to
guard -against this possible failure by dividing
the twenty trunks accessible to an out-trunk sec-

. ondary switch into two or more smaller sub-
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groups each subgroup of trunks being associable
with an identifier over a.different trunk-identi-
fier-connector, by providing access to each sub-
group of trunks over different portions of the
banks of the out-trunk switch and by providing
an additional bank on the out-trunk switeh over
the separate portions of which code leads, each
relating to the same office route, may be ex-
tended to the identifier over different trunk iden-
tifier-connectors.

As illustrated, a subscriber desiring a conneec-
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tion to0 a line terminating in an office of a near-
by toll area which may be reached over a ticket-
ing trunk by setting a first selector, a divided level
second selector and a rotary out-trunk switch
by dialing the three code letters of the ofiice
designation of the calling line, first removes his
receiver from the switchhook whereupon an idle
line finder, paired with a first selector, is started
in search of the calling line. When the line has
been found the usual dial tone is transmitted to
the calling line and the subscriber hearing thé
tone then proceeds to ¢ial the cffice code digits

or letters and numerical digits of thé wantad line

number. In response to the dialing ¢f the first
code digit, a first selector is op"ratpd to select
an idle trunk extending to an idle selector of the
divided level type which has accass to a ticketing
trunk through a rotary out-trunk snoondaly

switch and, in response to the dialing of the sec~

ond or the second and third code digits cf the of-
fice desighation this selector is opérated to se-
18ct . an idle trunk terminating . in an cru+ t‘fuuk
secondarJ switeh. . Thé out-trunk secondasy
switch nor mally stands in eﬂﬁagemeau wuh th\,
terminals of an idlé mckutmg trunk and there-
fore when the out-trunk swmch 1s seized & con-
nection is éxfended from the ing lin¢ to the
idle ticketing trunk

Upon the seizure. of the chxeumv titmk an idle
sender is associated with the trunk and th2 slesve
relay of the trunk, w‘hch is allocated to me out-
trunk swi uch and to the ban Ievel aﬂpba ca oF

10
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velector 1s operated prepa,ratuly to esuab‘lghwnﬂ ’

4 code {gnaling circuit to the identifier.” The
sunde" follommr 1ts SGlZLI'C eotabhsbes a cohnec-

""" turn, be-
comes ascomaued with the qe1ze\1 t1cketm trunk
over a, trun& {dentifier-connector through tne
operahon of a multicontact relay of the con-
nectcn Whlch has access to the subgroup of trunks
in Whlca th cal‘mcr trum{ is locwtea arm by th@

mhe cod swnalmg cn cmt prcnaled cy the Jmeve

relay of uhe ‘crunk is then comy Mefed ovc two_

banks of the out-trunk secondary switch and is
extended to thé identifier to give the identifier
mformatlo"l regardmcr the office cod digits which
the. palhng subscriber has -dialed to reach the
trunk. If all three oﬁce code dlglts were d¢a1ed
to rnach thl, trunik all of uhe required information
ma,y be given to Lna mentfﬁer over the code jeads
but if.but two office code d:glus were Q"\le to
reach the trum: and the third code digit was rﬂcr-
tﬂred in ’me reglister associated with the trunk
thpn information concerning the first two (;odb
digits is given to the identifier over thc code lead
and the setting of the trunk register _which is
transferred to the identifier over circuits estab-
lished through :the truck-identifier-connector
supplies the identifier ’th information concern-
ing the third code digit eC. _
cf this information may theq be employed to in-
form the sender as {o.the compleuv office desig-
nation of the called line: :
The mventmn having been described in & gen-
eral manner, referéncé may ke had to the fo’low-
ihg detailed description ther éof taken in conhec-
ion Wmh the accompanying wawmvs, in which:
Tig. 1 shows schematically calling lin es; line

finders; cmd trains of first, second and qu"*? se--

éctors for extending connections from a calhnv
line to automatic ticketing trunks tws of which
are illustrated, and & seléctor switeh of the type

The combination:

40
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having access over a divided bank level to twog
groups of outgoing trunks;

Pig. 2 shows a rotary out-trunk secondary
switch in accordance with the present invention
accessible from a trunk incoming from the divid-
ed bank level switch and having access to two
subgroups of ticketing trunks; and

Fig, 3 shows' trunk-identifiér-cérinectors over
which céntrol conductérs fréont two groups of
automatic ticketing trunks may be extended to

- that one of a plurality of identifiers which has

been seized by a sender in response to the seizure
6f the trufk.

To ¢completely visualize the invention, Pig. 2
should be placed to the right of ¥ig. 1 and Fig. 3
sholild be placed t6 the right of mg. 2.

The line finders {83, 104 and , the first se-
lectors §6%, {97 and 188, and the thdd selector
P may be of the well-known step- by -step type -
angd the selectors may be controllec directly by a
subscr;ber’ dial to establish I6cal ¢Siinadtichs or
t0 establish & ¢oniéction £6 an idle mchetmg
trunk such as H.‘ or [(4 should $Hé stibseriber
desiré & connéction to. 4 subscribar s Iifie Which
terniinates in {He toll dred adjacent ts the éx-
change ares in which thé ¢alling lineé feriifiates.
The tickétifig trunks 18 and ({4 afe disclosed
as having bank level appearaiices in first, secolid
and ’chlrd selacto s and Lhes sdﬁé ui’il:"ﬂ"s fiay

of t‘le same switeh whnz eby tao tunks may Be
séized in recponse tg the dfaling of ths first cods
digit of certain distant ofﬁce.,, in fésponge o
the dialing of the. als and second code dIf“lus of
other offices and il response to thé dialing F 6f the
thiee code Gigifs of §tiil 6ther ofﬁues 10 sim-
plify the disclosure, but swo gro1 3S &1
trunks ate shiown for serving 6o
offices of the toll area. In the ¢omrneréial use of
the sysiem, however, a plurality of nougq of
trunks woula bé reqiiired to Hafidle the € 5y
fic, for éx ample two hundréd trinks div
ten vroupc and each grotip divided if
m01e subgroubs. Solfie of the submoups wouxd
be made accessible only from ban k levels of fitst
selectors, other subgrolips would be made ddces-
sible o'n'y vomi bank. levels of second sélectors-and:
still ofher subgroups would Be madc. acuessmie
only from bank levels of third selectors.
trunking scheme’ may therefore be made quite
flexible for allor‘atma th° trunk groups in ac-
cordance with the density of the trais.

The selector switeh 112 of Fig. 1 may be of the

- divided level step~by step typu, disclosed; for ex-
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ample, in Patent No. 2,249,067, granted July i5,.
1941 to P W. Wadsworth and havmg access. over
the sama bank iével thefeof to two groups. of
trunks terminating -in rotary out-trunk  second-
ary switches. Ohe such trunk is schematxcallv
shown as 11§ termi natmg in the out- trunk sec-
ondary switch 280 of Fig. 4. The switeh 200 is
of, the general type dlsclosed in Patént Ne.
1,472,495, grantad October 30, 1923 to Forshetg
et al, but is of the non- normahng type. The.
switch 200 is Qisclosed as havmg access fo
branches of thé two trinhk groups 1nc1uding
ticketing tiiitiks 113 and. 114 but it is to be under-
stood that it could havé acééss to more fhan two
trunk groups.

Two of the ten hunk 1dent1ﬁ°r-con'1ector cir-
cuits which are requlred to connect aiiy ofié of
the two hundred trunks to the ideritifiér seéized to
S6TVe. 4, conneéstion are disclosed in Fig. 3. Each
connector circiilt serves Twehty tiiifiks and is
provided with a multicontact relay for each ideh-
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tifier and with a lock-out relay for each identifier.

To more clearly set forth the novel features of
the invention, it will be assumed that the calling
subscriber whose substation is indicated by the
numeral 189 initiates a call for a toll connection
to a subscriber’s line terminating in an office of
the toll area to which the calling subscriber is
permitted access by dialing, Upon the removal

of the receiver from the switchhook an idle line -

finder, such as 103, is started in search of the
calling line in the well-known manner. - When
the line finder has found the calling line the usual
dial tone is transmitted over the calling lire.tc

inform the subscriber that his line has been con--

nected with a first selector 126, paired with: the
line finder 183, and that he may therefore com-
mence dialing the digits of the wanted line num-
ber. i :

It will be assumed that the subscriber desires
a connection with a line whose directory number

10

15
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The ‘brushes of switch 200.therefore remain in
engagement with the terminals of trunk (13 and
a dialing loop is extended from the calling line
over the connection established therefrom, over
the brushes 201 and 2562 of switch 288 and through
the winding of the line relay (not shown) of
trunk 1123. In response to the operation of such
line relay a sender becomes associated with the
trunk ang ground is connected:to conductor 223
to mark ‘the trunk as busy. With direct ground
connected to conductor 223 relay 218 now oper-
ates, if it has not previously operated, and sleeve
relay 289 is held operated from such ground on
conductor 223, over brush 283 and over the upper
front contacts and through the lower winding of

- relay 209 fo battery. This busy ground is also

20

is KRA-1345 and that a ticketing. trunk over

which a connection to that line may be extended,
may be reached from the second level cof the
divided level selector 12 and through the rotary
out-trunk secondary switch 289. ‘The calling sub-
scriber upon hearing the dial tone therefore pro-
ceeds to dial the office code letters K, R, A-and
the numerical digits 1, 3, 4, 5. "In response to the
dialing of the first office code letter K, which has
a numerical equivalent 5, the brushes of the first
selector {86 are raised to a position cpposite the
fifth' level of its bank whereupon they rotate.to
select an idle selector.l12 of the divided level type.
In response to the dialing of the second office code
letter R, which has a numerical equivalent 7, the
brushes of selector {2 are'raised toa position op-
posite the seventh level. of its bank. ~It will be
assumed that the switch-is arranged to operate
its shaft contacts when the brushes are raised to
this-level whereupon. the switch shaft is released
inte its normal position whereby the second dialed
code letter R is absorbed and a brush selection is
made as-fully disclosed in the Wadsworth patent
hereinbefore referred to. In response tothe dial-
ing of the third office code letter A, which has. the
numerical’ equivalent 2, the brushes-are again
raised to a position opposite the second bank level
and are then rotated to select-an idle trunk ter-
minating in the second group of such bank level.
It will be assumed that the trunk 115 is found to
be idle and is therefore seized. Each of the trunks
of the group terminatesin a rotary out-trunk sec-
ondary switch 288 of the type which normally
stands upon the terminals of an idle outgcing or
ticketing trunk. It will be assumed that ‘the
switch 28€ and cther similar switches of the same
group are at the time standing on terminals al-
located to the ticketing trunk Fi3. :

When therefore the trunk {i5 is seized by the
switch 112, a circuit is: established from ground
at switch 112 over sleeve conductor. 120 of trunk
{15, over normal contacts of test jack 2117, through
the upper low resistance winding of sleeve relay
269, gver brush 203 to battery through the wind-~
ing of relay 2{8 and in parallel therewith over
the upper back contact of relay 2i8 and through
resistance 219 to battery. - A circuit in parallel
with the winding of relay 218 and resistance 219
is also established over the upper back’ contact
of relay 253, over the interrupter contacts of step-
bing magnet 220 and back contacts of relay 221
to battery through the winding of stepping.relay
222. Relay 209 operates but the winding of relay
222 being shunted by the winding of relay 218
and resistance: 219, relay 222 does not operate;
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connected to sleeve conductor {23 to hold the
previously operated. line finder {83 andg selectors
186 and 42 from releasing.

With direct ground cennectad to conductor 223,

a-circuit is established over: brush 288 ¢f other

switches of ‘the same group as switch 268 whose
brushes may be in engagement with the multiple
terminals of .the same trunk {8, thence over
the upper back contact of the asscciated sleeve
relay corresponding to-relay. 299, over the in-
terrupter contacts of the stepping magnet 229
of such switch, contacts of relay 21 and %o bat-
tery through the winding of the stepping relay
22% of such . switch. Relay 222 thereupsn op-
erates in turn causing the opsration of the as-
sociated stepping magnet 288 which upon oper-
ating opens the circuit of relay %22, Relay 222
then releases, ‘in turn releasing megnet 220.
Thus relay 222 and magnet 228 reciprocally con~
trol each other to cause magnet 226 to advance
the switch brushes step by step until an.idle out-
going - trunk- is encountered st which time the
brush 283 will ind no busy ground and the switch
brushes wiil be arrested in engagement with the
terminals of such idle trunk. In this manner all
out-trunk switches whose brushes are engaged
with the multiple terminals of trunk ({2 are ad-
vanced tc preselect other idle ticketing trunks.

To guard against the unnecessary step-by-sten
advance of cut-trunk secondary switches in search
of an idle ticketing frunk should all ticketing
trunks become busy and their associated relays
218 all be operated, relays 221 and 225 are pro-
vided. Relay 225 is maintained operated over the
paralleled back- contacts of relays 218 of all
trunks to which the group of switches including
switch 280 have access, but should all such trunks
become busy relzy 225 releases to cloge an alarm
circuit and to cause the operation of relay 221i.
Relay 221 upon operating opens the circuits for
the stepping relays 22% cof all of the out-trunk
switches of the group thereby preventing the
stepping of such switches.

.Following the seizure of an idle trunk the next
digit dialed by the calling subscriber subsequent
to-the dialing of the code digit- which resulted
in the seizure of the trunk, in the cases assumed,
the thousands digit 1 is registered in the register
associated with the trunk and thereafter the re-
maining numerical digits dialed by the subsecriber
are registered in registers of the sender which
has become associated with the trunk. As soon
as a digit has been registered in the sender, an
idle identifier for identifying the calling line and
for reconstructing the called office code desig-
nation is associated with the sender over an iden-
tifier-connector -as described in the epplication
of J. W. Gooderham hereinbefore referred-to
and the identifier is informed, through the prior
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operation of the tiunk finder, in which main
groud of one hundred trunks aad in which: of
twd ten-trunk subgroups ¢of such main group the
calling trunk is located. .

It will be: assumied that the first identifier has
beent: taken for use and that therefore a cirewit
is established which may be traced in. part over
conductor 321, through the  windihg of lock-oub
relay . 300F. allocated to .the first identifier and
o' the trunk-identifier<cénnector gircuit huviag
access't0 the Noes. 0 and 9 ten=trunk subsroups of
the main group. of trunks-in which' ths calling
trunk is assumed to be located, over the inner
upper normal contacts of simiilar lock-out relays
allocated to. other identifiers to ground. Relay
300F operates if the trunk-identifier-cotinector
cifcuit is not at the time being used hy ancther
identifier on ansther call, locks: over ity upper
inner alternate contacts to’ ground; establishes

an operating circuit for the multicontact relay

3828 from ground through the winding of such
relay over the inner lower front contact of ralgy
300F and through resistance 323 to battery, and
establishes a circuit from battery throughi reqlst—
ance 394, over its middle- upper front cohtacts

conductor 395, and thence over a circuit not chsb
closed but fully described in the Gooderham ap-
plication hereinbefore referred to which extends
over contaclis of the ideniifier-connector and

through the tiunk finder to ground through the .,

winding of connector relay 213 of the callinig
trunk * 113, With multicontact relay 3§2F of
the trunk-identifier-connector circuit and rélay
213 of the trunk both operated, a plurality of con~
trol conductors are exiended Irom the
trunk o the identifier. ‘

- It is to be noted that to serve egch main group
.of one hundred trunks, five trunk-idéntifier=con-
nector circuits, of which two are disclosed in
Fig. 3, are provided, the connecter circuif ecin-
prising the lock-cut reldys 2887 to° 388L and-the
multicontact relays 282F to 382L selvihg the
Nos. 0 and 8 ten-trunk subgrouwns or twent
trunks, the connector circult comprising the look.-
out 1618370 316F to 3I0L and the multicontact
relays 312F to 212L serving the Nos. 1 2hd 4 ten-
trunk subgroups or twenty itrunks, and the three
other connector :circuits (hot shown) serving re-
spectively subg 1oups 2 2nd 5, 2 and 6, and 7 and

8. A gimilar group of five cennbc’sai~ :
Wwould serve the °eccn.1 main group of one huh-
dred trunks.

Tn addition to the sleeve veldy 283 the- tutnk
443 is provided with g sleeve relay, such.as ¥elays
208, 207, 298, etc. for each bank level appgeavanc
of the tvunk and egch ¢f these relays'.conitrols
th° gontinuity of a circuit over:a.-separateicoide

lead. The code leads. controlled by these r¥alays;
such as leads 242, 245, 216, ete, are; togethsr with
theicode lead 234 extending from. the 'bank-a550-
ciated with, bitsh 28% of the rotary cui«trunk
segoridary switch 233, terminsted -on the ‘Cross-
onnscting rack. 388 ess'ociated with- the trunk-
jdentifier-connactor pircuit which ‘has -atcess to
the subgroup ‘cf trunks. in which trunk:F{3is- lo=
cated., Similarly, the code leads azsnciated wifh
other trunks of the same subgroup are-alsg fer-
minated en the rack 388 Thus the code leads
of twenty trunks terminats on:rack 825, In'the
same masnner the code leads from: the: twenty
truhks including trunk {4 -are connectsd io ter-
minals on the Ccross-connecting rack $15 dsio~-
ciated: with the other trunk-identifier-connedtor
disclosed in Fig: 3.

The ‘code leads which: bermmate in ‘the rack

caliing -

circuits
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‘connecting rack 388,
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306 may ba cross-donnected: thereover to ter-
minals which: are connected to the multiple ¢on-
tacts of multicontact relays 302F to 302L and
sonnected through the operation of one of such
relays to & plurality of code leads extending to
the identifier. Similarly, the code lzads which
erminate in the rack-315 may be c¢ross-connected
theéreover to terminals which are’ connected- to
theé multiple ¢orfacts of multicontact relays 3129
1o 812L and: connected through the operation of
stieh: relays to & plurality of code ledds éxtending
to thie identifier.. The number of code leads ex-
tendirig te the identifier will depsend upon the
number of . possible route appeardances of the
trunks at the banks of selectors: For example,
if eight- of the levels of the first selectors were
involved in: ticketing traffic there would he a
maximum of eight code leads corresponding to
the eight appearances through the first selectors.
In @ like manver the number of route appear-
ances that might cocur from theé bank-levels of
the second szlectors available for ticketing traf-
fie' would' be eight times eight or sixty-four ap-
perrances or code leads if g1l two-digit codes were
involved in oulgoing. ticketing trafiic.. The aum-
ber of route appearances from ithe Hanks of third
selectors' and fvom the levéls of dividged level
selectors’ is an indeterminaite nmumber depending
updbn the: numbper of routes involved and there-
fore the numbsr of coda leads required for such
‘three=digit codes is alse' indeterminate. By
mieans of the cross-connection racks 326 and 346,
the code lsads from- the sleeve relays of trunks,
stch - as lesvd 242, which are associated with the
Bame Moube  Dppearancs, can: be connected to-
gedher, the only «code leads brought throush the
trunk-identifier-connector circuit being those re-
guired for distitict reute appesranmces.  In the
idenmtifer, the code leads may be ¢ross-connected
o’ vortirsl the reconstruction .of the .office code-
Ietters dinled by a.calling subscriber as fully dis-
Eloged it . Uhe @pplcation of M. B. McDavitt,
Serial Mo 448,189, filed .concurrently herewith.
Referring aghin: to the cut-<trunk - sscondary
switoh 2B4,.3t .is to be :noted that fhe terminals
of idts banks' are divided inte two 'groups,. the
ferminuls of the 3ﬁrsb ‘group beéing connected 9
the senitiunks of ong gubgreup-of trurks includ-
jugs drunk 113, which: 4t will ‘be assumed may “pe
‘assopigted with an” identifier over :the trunk-
dgentifier-canmedtor circuit .disclosed. in ‘the up-
per portion .of Fig. 3 :and with wkich the cross-
connection rack 305 isassociated. Consequently,
the trunk teriningls :appedring: in the first helf
of ithye ‘ank of switch 200 with which brush- 708
s associated are multipled: together -ang connect
to" eode Tead 224 wiich terminates on the cross-
Thetermingls.of the-other
group of the banks of switch 200 are:-conriected
fotheten trunks of asecond.subgroup of trurks
ncluding frunk 44, which it will ‘he -assumed
Yaay he .associated’ with an identifier over the
trunk-identifter-conmector ¢ireuit disposad-in the
lower pagtion:of ‘Eig, 3 and-with which:the:cross-
connection:raek ¥6 s assodiated. -Consequently,
the trunk termingls appedring in the:second - half
of the bank of switch 200 with:which brush 205
is ‘assnciated are strapped :together -and con-
nevtet to-cotle lead 284. Thus, if any one:of the
ﬁrwt ten itrunks ‘15 selected ‘by switch °200;: code
lead~224: which-is emmon to-all.of -such -trunks
and (gppertains -to the.samé appedrance in the
bank level:of switéh il:42 willibe: employed and-if
any ‘oneof ‘the second 'ten- trunks is selected by
switch289;.code. lead-264:whicki-is common to-dll
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of such trunks and appertains to the same ap-
pearance in the same bank level of switch 112
will be employed.

Following the operation of multicontact relay
382F and trunk relay 213 as previously described,
battery connected to conductor 387 at the iden-
tifier is connected over contacts 338 of relay
302F, conductor 2i4, contacts of relay 213, the
terminal engaged by brush 284 of switch 280, the
lower contacts of cperated sleeve relay 209, the

contact of the bank engaged by brush 265, code -

lead 224, across strapped terminals of cross-con-
necting rack 88%, contacts 317 of relay 302F and
over code lead 318 to the identifier. Had an-
other trunk of the same subgroup as trunk (13
been seized, then upon the operation of relay
302F and the connector relay of such trunk cor-
responding to relay 213, a circuit would have
been established as just traced over contacts 308
of relay 302F, contacts of relay 213 of such
trunk, the individual terminal of such trunk en-
gaged by brush 234, over the lower contacts of
relay 289, brush 235 and the terminal of such
trunk engaged by brush 285, code lead 224 and
thence as traced to code lead 318. Similarly, had
trunk {i4 of the other subgroup of ten trunks
been seized, then multicontact relay 312F and
connector relay 253 of the trunk would have been
operated and thereafter upon the connection. of
battery to conducter 827 such battery would have
been extended over contacts 321 of relay 3{2F,
conductor 254, contacts of relay 253, the individ-
ual terminal of such trunk engaged by brush 204,
over the lower contacts. of relay 208, brush 205
and the individual terminal of the trunk engaged
thereby, over code lead 264 and strapped ter-
minals of cross-connecting rack 216, contacts
222 of relay 312F to code lead 318. By dividing
a group of trunks between two trunk-identifier-
cennector circuits and enabling the out-trunk
secondary switch to extend the code lead over ei-
ther connector circuit depending upon the loca-
tion of a trunk in the group with respect to the
connector circuit, it is possible to obviate tying
up an entire group of twenty trunks should a
trouble condition cccur in one of the trunk-iden-
tifier-connectors serving such group.

‘While a twenty-trunk group has been shown
as served by two trunk-identifier-connector cir-
cuits and the code lead bank of the rotary out-
trunk secondary switch 200 with which brush 205
cooperates, has therefore been divided into two
corresponding strapped sections, it is to be un-
derstood that the twenty-trunk group could be
divided to be served by a larger number of the
trunk-identifier-connector circuits and the bank
of switch 200 with which brush 205 cooperates
could be divided into a similar number of
strapped ferminal sections connectable by sepa-
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rate code leads to the several trunk-identifier-
connector circuits.

What is claimed is:

1. In a telephone system, an incoming trunk,
a plurality of outgoing trunks divided into sub-
groups, a switch operable upon the seizure of
said incoming trunk to extend said incoming
trunk to an idle one of said oubgoing trunks, ap-
paratus common to said outgcing trunks, a con-
trol circuif, a plurality of means equal in num-
ber to said subgroups of outgoing trunks for ex-
tending said control cireuit from eny one of
said trunks to said apparatus, means in said
switch for extending said control circuit to that
one of said control circuit extending means al-
located to the subgroup of trunks in which said
selected trunk is located, and a relay operable
upon the seizure of an idle outgoing trunk for
completing said ccntrol circuit.

2. In a telephone system, an incoming trunk,
a plurality of outgeing trunks divided into sub-
groups, a switch operable upen the seizure of said
incoming trunk to extend said incoming trunk
to an idle one of said outgeing trunks, apparatus
common to said outgoing trunks, a control cir-
cuit, means equal in number to said subgrcups
cf trunks for extending szid circuit from any
one of said trunks to said apparatus, said contrel
circuit being individualized %o each. outgoing
trunk over one bank of said switch and individ-
ualized to the control circuit extending means
over another bank of said switch and a relay op-
erable upon the seizure of an idle cubgoing trunk
for joining the two sections of said contrel cir-
cuit over the switch brushes cocperating with
said banks.

3. In a telephone system, an incoming trunk,
a plurality of outgoing trunks divided into a plu-
rality of subgroups, a selector switch operable
upon the seizure of said incoming trunk to ex-
tend said incoming trunk to an idle one of said

" outgoing trunks, apparatus commen to said out-

55

going t{runks, a control circuit, a plurality of
means equal in number %o said subgroups of out-
going trunks for extending said control circuit
froem any one of said outgoing trunks to said ap-
paratus, branches of said control cirenit individ-
ual respectively to said cutgoing trunks and ter-
minating in individual terminals of one bank of
said switch, other branches of said control circuit
individual respectively to said contrsl circuit
extending means and terminating in terminals of
another bank of said switch which are multipled
together in accordance with the subgrouping of
said outgoing trunks and a relay operable upon
the seizure of an idle cutgoing trunk for uniting
a first branch with a second branch over said
banks and their associated brushes.
LYLE J. SCOTT.




