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- This mventmn relates to emtehlng systems o
and. it more pe,rtlcularly pertems to eutomatle_ -

telephone systems.

One obJect of the present mventmn reletes to '

the provision of a suboffice, office A for exemple
working into a main eutemetlc efﬂce office B fer

example, the suboffice being of the all relay type.
Another object of the present invention reletes

to the provision of first selector repeaters in the
10

subofiice for selecting trunks to the main. office,

_the remote 0

condltmn ef the reserve marker cleers up, then

the reserve marker is again placed into serwce

The regular marker is cut back into service by

the manual operation oi a key, upon the 'VISlt to
ice of a repair men L

Other objects,

Ppurposes, ‘and eherecterlstlc

| _feetures of the present invention will be in part
- gbvious from the eceempenymg drawings and in

with these first selector repeaters being ar renged

to drop back on certain levels and to hold on cer- '-

. part pointed. out as the descrlptmn thereof pro-

gresses .
In descrlblng the mventmn in detell reference

| will be made to the eccempenymg drawings in

tain other levels to provide for a um‘versel num- -

bering system 111 the network.
| Still enether obiect of the present mventmn
relates to the prowswn of & combpination con-

nector in the suboffice, this connector being the

last choice of a complete group of conneetore
for use in cenneetmn with regular eells and be-
ing the first choice connector for use by the wire
chief or test clerk in the main office for esteb-

lishing connections to lines in the subefﬁee for

testlng purposes

15

20

which like reference characters designate cor-
responding perts end in which Figs. 2 to 16, in-
clusive, when a,rrenged_ in aeccordance with the

diagram of Fig. 17 and with correspendmgly -
identified lines in alignment, disclose a ‘sufficient

amount of the detailed circuits for an under-
standing of the various feetures prov1ded by the
present invention. =

~ Pig. 1 is a single line block dlegrem illustrat-

- ing'in a. conventional manner the layout of the

- Another and related ob;;ect of the present m-.

vention relates to the use of a relay type e,lletter
in the subofiice for allotting the connector cir-
cuits in rotation; with the abeve—mentmned com-
bination connector bemg normally blecked from

the resular allotting circuit to plevent its use,
80

and thus keep it open for use by the test clerk
for testing purposes as long as there are one or
more regular connectors of the group available.

‘When all regular connectors are busy, then the
combination connector is unblocked and mey be
selected for local calls if not in use by the test :

clerk.

It is a mrther ebJect of the present mventmn

to provide an automatic marker transfer circuit,
whereby circuit means are effective for trens-
ferring from one common marker to a reserve

common marker in response to a failure of the

regular common marker circuit,  For exambple,
the. regulel common marker is used during the

normal operation of the system, then in the event.

of a failure of either the tens or units portlen ef

26

system, with the various circuit elements inter-
connected in the suboffice and ha,vmg access to
twe-wey trunks to the main office, these two-

- way trunks also being accessible to calls originat-

ing”~in the main office and termmetmg m the
111ust1 ated suboffice.
Tor the purpose of mmphfymg the drewmgs

| end facilitating the explanation, the various
perts and circuits constituting the ‘embodiment

~ of ‘the invention have been shown diagrammati-
- cally and certain conventional illustrations have
~ been employed, the drawings having been made

40

45

the melker cireuit a time delay circuit will be -

elTeetwe for eperetmg and lockmg Q, smtchmg
relay, Whlch in turn transfers all of the merker

wires from the reguler marker to the reserve-.

yparker and sets up an alarm condition for in-

dlcetmg that the reserve ‘marker is being used in -
Then in the event |

plece of the reguler ‘marker.
of a fellure of the reserve marker, the tlme deley
ClI‘CU.lt runctlens to transmit a major alarm to the
';emote Oﬁl In the event thet the trouble

more with the purpose of making it easy to un-

“derstand the principles and mode of eperetlen

than with the idea of illustrating the speeﬁe-
construction and errengement of perts that
'Weuld be employed in practice. For example, the
various relays and their contacts are illustrated

in g eenventmnel manner, with all of the con-

tacts associated with a particular relay being
indicated as controlled by this relay by means of
g dashed line associating the relay coil with its
contacts. Reference characters have been ap-
plied to the relays and to certain conductors

which suggest a circuit function. For example,

50

CO indicates a cut-off relay, LO indicates a lock-
out rele,y, ITEF indicates a first transfer relay,
2 TF indicates a second transfer relay, IUF indi-
cates a first units finder relay or conductor, 2UF
indicates a second finder relay or conductor, ete.
Slow release relays are indicated by the usual

eros§-hatched section epphed to the lower part

55 C

ef the bloc:k mdlcetmg the reley c011 Slow eper- |
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ate relays have a solid heavy line applied to the

‘upper portion of the block illustrating the relay

coill. Alarm and time release relays and circuits,

usually provided in systems of this type have been

omitted from the present disclosure, since these
circuit elements may be applied in any approved
manner. to provide the@circuit_.ope_r_ation:-r,e_quire_d,
such for example as disclosed; in Powell Patent
2,325,877, -

It is believed that the invention will be best:

understood by explaining the operation of the

various circuits when a call is origingted: from 4
barticular calling line, for, example line No. 11.
to which substation A Is. connectéd, as. illus-
trated in the upper left hand portion of Fig, 9

-

the call being directed to a wanted substation

by dialing a five-digit number for selecting sub-

10

SR I

4

call. For convenience in describing the operation
of this system, it will be assumed that there are
10 line finders numbered from 1 to 10 associated
with ten corresponding local first selector re-
peaters, numbered from 16 to 25. The 100 lines
operate through a regular marker and a finder
allotter, for allotting the. line- finders for use in

extending: originating connections.. As indicated

by the dashed lines, there is a reserve marker

-assoclated with the regular marker, this reserve

marker being brought into service only when the

o regular marker fails. The first selector repeaters

15 a two-way repeater in o

station B which may be connected to.the.ter-. §

minals of the line connector relays illustrated in
Fig, 6. | | | - |

~In describing the operation of the present in-
vention, it will be particularly pointed out how
the ‘circuits function when the calling subscriber
dials the first two digits of a number associated
with the main office, for example, office B of
Fig. 1 and it will then be explained how the cir-

cuits function when the first two digits dialed

correspond. to stations associated with the sub-
office, for example office A illustrated in Mg, 1.

Referring to Fig. 1, it will be assumed that the 3

stations ‘connected to the system of o

ice A are

six-digit numbers, the first two digits (74 for

example) corresponding to the suboffice A, these
two digits being dialed from any office in the net-~
work to select the equipment in the suboffice.
The third digit (6 for example) operates the first
selector repeater or the incoming selector to the
sixth level for selecting a connector of the group

located in the suboffice. Level 8 of the incoming
40

selectors and the first selector repeaters are
multipled to level 6, so that all connectors may
be selected by dialing number 8 for the third digit
as well as by dialing No. 6 for the third digit. This

30

multiple arrangement of levels 6 and 8 is for the

purpose of marking or indicating coin box or pay- °

station lines to the distant operator. For example,
paystation lines may all be assigned No. 8 for
their third digit and since the dialing of this
number for the third digit operates the equip-
ment the same as by dialing No. 8 for the third
digit, this assignment does nothing more than
indicate to the tool or distant operator that the
called or calling line is a coin box line. o

_ 4s Indicated by the dashed line connecting the
last or No. 12 combination connector. in with the
group of the first 11 connectors, this combination
connector is normally selectible from the third
level of the incoming selectors only and since this
number is known only to the test clerk, it is used
Tor seizing the combination connector for test
purposes from the test desk. As above mentioned
and as indicated in Fig. 1, this No. 12 combina-
tion connector is used as a regular connector for
regular calls only when all of the other eleven

connectors are busy, thus keeping the No. 12 -

combination connector unblocked for use by the

connector idle for regular service. |

It is believed that the operation of this sys-
tem will best be understood by describing  the
various types of calls. The layout shown in
Fig, 1 indicates that there are 100 lines in the
-Suboffice, any one of which may be connected to
any idle finder upon the initiation of a call and
may be selected by any connector on a terminating

test desk as long as there is at least one reg’u_lar '

o0

“have access to.15 two-way trunks leading to office

-B.each of these two-way trunks terminating in

- #r I..

ce B. These two-way
repeaters are selected from level No. 74 in office

~B:for:calls from- office B to office A and are asso-

clated: with corresponding incoming selectors in
office B for handling incoming calls from office A.
Since the features of the present invention relate
to the circuits in office A and since the two-way
trunk operation, including the equipment illus-
trated in office B, is assumed to bé that in a
standard automatic telephone system, which may
be of the well-known step-by-step type, the op-
eration of the equipment in office B is not shwn
and need not be explained in déetail.

There is an incoming selector in. office A nor-

- mally associated with each two-way trunk for
‘handling calls from office B to office A, these in-

coming selectors being numbered from 1 to.15,
Ihe eleven regular connectors aire numbered 1
to 11, while the combination connector is No. 12.
It will be found from the following description
that the numbering of these various units as in-
dicated is convenient for explaining the opera-
tion of the various allotter circuits. "

Assuming a call to be originated from station
A, line 11 of Fig. 2, the closure of the line causes
the operation of line relay LR over a circuit which
may be traced from (+), break contact of “all
trunks busy” relay ATB of PFig. 4, conductor ATB,
break contact of cut-off relay CO of the line cir-
Cult, upper winding of line relay LR, tip line
conductor T, substation A, ring line conductor
R, break contact of relay CO and lower winding
of relay LR to (—). The operation of relay LR
closes a circuit for -operating the- tens marker
relay, in this example ITLOI because the tens
digit of the calling line is No, 1, which extends
1f,_1"gm'_-_. (4, make .contact of relay LR, break: con-
tact of relay CO, common tens digit conductor
No. 1, break contact of switching relay SW, wind-
ing of relay I'TLOI, break contact-of relay { TLOI
conductor 711, break contact of relay [TLOO,
through a series circuit including other - ITLO

' relays (not shown), break contact of relay 1TLO2,

o0
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break contact of relay (TLO1. and resistor IRS
to (—). Relay ITLO! operates-and closes a lock-
ing circuit for itself from (), resistor IRS, make
contact and winding of relay ITLO! and over
the remainder of the previously described circuit
to (+) at a front contact of relay LR. The op-
eration of relay ITLOI opens up the above de-
scribed series circuit to (=), thus preventing the
operation of any other ITLO relay while the
first operated relay of this group remains in its
operated condition. It will be observed from the
marker circuit that the operation of any one of
these ITLO relays is effective, when a call is
originated from a.line with g corresponding tens

digit, for locking itself operated and for opening
up the above described series eircuit. This pro-

vides an interlock for theé tens marker relays to



time. -
'~ The operation of relay ITLOI closes a c1rcu1t

for operating lockout reley LO.of the ca]lrng line.
which extends from (4), break contect of relay

SW, make contact of relay 1TLOI, tens digit No:

- 9353-‘3 128

prevent more than one bemg operated a,t eny one

b

1 common conductor extending to the line relays

of all lines having tens digit No. 1, make contact

of relay LR, break contact of reley CO and lower

mndmg of reley LOto (—). . . ,
“The operation of relay LO now closes 3. c1rcu1t

10

are both No. 1.

6

-essocmted Al relay as long as the last ﬁnder of

the group is not in use
With relays [TLOA. end IU'LOI of the marker

fopereted ‘and with relay IALG of the allotter

operated all as premously eXplalned the line find-

“er relays of the No. 1 line finder are operated

for. selectmg the calhng line, in this example tens
ﬁnder relay TF{ and units finder relay UFI be-
cause the. tens and units digits of the calling line
‘The circuit for operating relay

" TFI of the allotted line finder may be traced

for operating the units lockout relay correspond-

'1ng ‘to the units digit of the calling line.

SIIICE o

it is assumed that the units digit of the ce,llmEr -

line is No. 1, relay IULOE is operated over a cir-
cuit extendmg from (4) on tens digit No. 1 com-

1o

fmon conductor (above traced) meke contect of .

relay LR,
units digit No. 1 conductor, break contact of re-
lay SW, winding of the INo. 1 units marker reley

IULOL, break contact of reélay 1ULOI, conductor

make contact of reley LO, common |

20

from (), break conteot of relay SW, make con-
 tact of reley (TLOI,
tact. of - allotter relay 1ALG and winding of relay
TPl to
finder rele.y U‘E‘l may be traced from (--), break.
contact “of “relay SW, make contact of relay
AULOIL,
TALG and winding o

conductor I'TF, make con-

(-) "The c1rou1t for operating units

conductor IUF make contact of rele}’
of relay UFI to (—).
The operation of the tens and units finder re-

~ lays (in this eXample relays TF| and UF{) ex-

12, break contact of relay (ULOO, conductor 13, '

through the series circulb including breek con-
tacts of other {ULO relays (not shown), break
contact of relay IULOZ, break contact of relay
iULO1 and resistor 2RS to (—).

resistor 2RS, make contact and winding of relay
1ULOI and over the previously described circuit
to (4) on common units digit No. 1 conductor.

tends the callrng line to the first selector repeater

o assocmted Wlth the llne fi nder used for this call.

25
Relay {ULO1
closes a locking circuit for itself from (—) through

The units marker relays are interlocked in a

‘manner similar to the tens marker relays to

. prevent the operation of more than one of these

units marker relays at any one tnne 111 the event
of simultaneous calls. |

- The operation of relay IULOI (or any o
units marker relay) closes a circuit for operating

allotter relay IALG of the allotter illustrated in
BPig. 4, extending from (+), make contact of the

1ULOI relay, conductor ALG, breek contact of 4

guard relay GD of the allotter, break contact of
allotter relay (AL and w1nd1ng of the allotter
group relay {ALG to (—).
lay ‘ {ALG assumes that the first line ﬁnder is
.1dle and may thus be allotted for this call. = The
operation of relay |ALG (or any other ALG relay
of the allotter) closes an obvious circuit for op-

ther .'

This operation of re-
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erating relay GD. The operation of relay GD |

‘transfers the above described circuit for relay

JALG from the uppermoet break contact of relay

'|AL to the middle upper break contact of relay

1AL and a make contact of 1ALG for lockmg this
latter relay operated.
- It will be understood that the AL relay of 3,
line finder is in ifs operated p051t1on as long as
“this finder is in use, thus extending the above
f_opeletmg cireuit for the ALG relay to one of
these relays which is associated with an idle
-line finder. The circuit for operating the AL
‘relay of an associated line finder will be later
‘described. At this point, however,
‘pointed out that any AL relay which is operated

it will be

50
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'CB ‘and winding of relay SA to (—).
“eration-of relay SA ‘closes an obvious circuit for

_Wthh mey be traced from (4,
‘make contact of the operated ALG relay, link
ring conductor LR and over the above described
circuit to' the lower winding of relay CB.

.....

selector repeater closes a clrcurt for operating

the calling’ hrldge relay CB of the first selector

repeater which extends from (<), upper wind-
ing of relay CB break contact of answering bridge
relay AB break contact of link cut-off relay LCO,

30 link tip ‘conductor LT make contacts of relays

UFi and TRl in. serles tip line conductor T, call-
ing substa.tmn ‘ring line conductor R, make con-
tacts in’ ‘series of releys THF{ and UFI link ring

"conductor LR, break contact of relay LCO break
contact of. relay 'AB and lower winding of relay
CB to (—)
Imemtems this relay operated untll the dial im-
'pulses are transmitted. ‘However, just previous
to the extensmn of the calling line to the wind-

This energizing circuit for relay CB

ings of this reley, o preliminary operating circuit

is closed’ for ‘locally operating relay CB, which

circuit is mdependent of . the celllng line and
resistor 3RS,

It will
be understood that this preliminary 1n'1pulse cir-
cuit is de-energlzed after sufficient time has been

'measured off to meke sure that the calling line

is' connected to the windings of relay CB, by the

release of the operated ALG reley as will he la,ter
*eXplemed o |

The operation of reley CB of the ﬁrst selector

repeater closes a cireuit for operating the slow

acting relay SA which extends from (+4), break
contact of relay LCO, make contact of relay
"The op~

- ‘operating its repeater relay SAP. The opera-
~ “tion of relay SAP closes an obvious cir cuit for

‘establishes g locking circuit for itself by way of

its upper winding for me.mtauung the AL reley-

operated until relay GD is released, as will later

‘be described, thus preventing interference by the-

dropping out of a finder while another finder is
“being allotted. Purthermore, the locking circuits
“for all AL relays, except the last, are completed
through 2

-tation, even though an earlier finder of the group
is released. before all of the finders of the group
become busy. This is because the release of an

.earlier finder does not permit the release of its:78-of relay: LR

60 .operating relay ‘XP,

use partlculerly in connection with reverting calls,
‘as. will later-be explained. The relay XP con-

‘nects () to stlck conductor STK for locking the

this latter relay being for

operated line finder-relays in their operated po-

66

normally closed break conta,ct of the
last allotter relay of the group, thus causing the:
finder links to be allotted in straight-forward ro-

70

sitions. . The operation of relay SAP applies ()
-to:link sleeve: conductor LS for operating relay
.CO of thecalling: line.
from (<) on-‘conductor LS, make contacts of re-
lays UFi- ahd TFI,
-and winding of "r”“e'le,y' COto (—).
of relay CO- (since relay LO is already operated).

"This circuit may be traced

finder' sleeve conductor F'S
The operation

removes ~the battery -bridge of the: line circuit

from:. the calling -line,- thus effecting - ‘the release
'The-operation of relay: CO opens



.up and releases relay: lTLOI Whﬂe the relea;se of
relay LR opens up.and releases relay (TLOY.
"The operation of relay SAP energizes the pe-

larizing winding of polar relay POI;, so that this
relay is in condition for respcmdmg to reverse

bettery, when the called party answers. Relay
POL of course does not operate: when' its’ lower
wmdmg alone is energized: The operation of
relay XP applies (4) to allotfer conductor Al
for Operatmg relay 1AL of the allotter, this elr—

cuit being traced from conduictor AL through a9

make contact of the operated TF-relay of the
line finder and lower winding of relay 1 Al: to (—).
The operation of relay 1AL closes the above de-

scribed locking circuit for its upper winding. The

operation of relay AL opens up the operating
and locking circuits of relay |ALG for releasing
this relay, which in turn opens up and releases
relay GD.

The release of the marker relays {TLO1 and
IULOI restores the marker circuit to normal for
use on a succeeding call and the release of relay
GD of the allotter permits allettmg the next link
for the next succeeding call; |
~ Referring to the first selector repeater circuit,
the operation of‘relay SA closes a circuit for oper-
ating. the priming relay CX of the associated
counting chain. This operation of-relay CX
prepares the counting -ecircuit for receiving the
impulses of the digits dialed into this circuit.
The circuit for operating relay CX extends from
(+4), make contaet of relay SA, conductor “‘stick
1,” break contact of counter releese relay CRL,
break ‘contacts in series of" counting releys 'C6 to
Ct inclusive and winding, of- relay CX to. ().
- Referring to the layout of Fig. 1, it will’ be
noted that an originating call” in suboffice A is
‘effective to associate the calling line with an idle
first selector repeater by means of the associated
line finder, in the manner just described. An
originating call must also. cause the first selector
repeater to select an idle two-way trunk to.office
B ‘before any dialing operation is effected. "This
Is for the reason that a trunk circuit to office.B
is used throughout the connection if the .eall is
directed to any station outside the sub{Jﬁce A,
In the event that the call is for a station in sub-
office A, then when ‘the first two ‘digits (74), are
dialed the first selector repeater dlsassocmtes

itself from the interoffice. trunk and is then
directed by the third digit (No. 6) to the sixth

level for selecting a connector, the connector then

being responsive to the tens, umts and statmns
digits of the called station.

With relays CB, SA, SAP and XP of the first:.__.;_55

selector repeater opereted as. above. descnbed &
circuilt is closed for operating rele,y TLOIB of
the trunk marker. This relay is- deelgnated
TLO16 because it is associated w1th the. No; 16
selector of the complete.group of 25, The. clmult
for operating relay TLOI6 extends .from; (<),
lower-most make contact of relay SAP, . con-
ductor 74, break contact of relay 2D4, conductor
19, lower~most make cantact-of:relay: SA, ‘break

contacts in series. of the continuity.:spring:com- 62

binations of relays STK, and. BY, conductor
TLOI16, winding of relay TLOI[6, break- contact
of relay TLOI6 and break. contact of trunk
‘marker common lockout relay TCLO to (—).
The operation of relay TLOI6 closes; at. its
continuity make contact, a: locking cireuit. for

1tself which includes the winding. of relay TCLO,

thus. operating this latter relay-for. opening up
the. c1rcu1t 1o (—) for all TLO:relays:of the:group:.

;562,123

, 8
for preventing the operation of more than-one of
these relays at any one time.

" The operation of relay TLOI16 closes-a circuit

- for operating the allotter group relay of thetrunk
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from conductor 33 which e
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be traced from (),

~ STK to (—).

allotter associated  with the idle assigned trunk.
Assuming that trunk No. 1 is idle, the IATG relay
will be operated over a circuit extending from
(4, lower-most make contact of relay TLO16
(or any-other TLO relay which may have been
operated), conductor- 33, break contact of relay
GD, break contact of relay 1AL and winding of
1elay IALG to. (—). The operation of relay
{ALG (or- any other ALG relay ‘of this- allotter)
closes'an obvious circuit for operating relay GD,

which in turn transfers the circuit of relay 1ALG

from its above described operating path to a
locking- path including a make contact of relay
GD, break contact of relay (AL, make contact
and winding of relay {ALG to (—).

Since the operation of relay {ALG marks the
first two-way trunk:to office B as. the one to be
selected by the first selector repeater, it is now
necessary to operate relays TMC and UCI of this
selector repeater for extending the outgoing side
of the selector repeater to the selected trunk cir-
cuit. The circuit for operating relay TMC may
make contact. of relay
TLOf6;, conductor 62, make contact of relay
|ALG, conductor 68 and winding of relay TMC
to (—). The eircuit for operating relay UCI may
be‘traced from (4-), make contact of relay TLOI§,
conductor 63, make contact of relay IALG, con-
ductor 64 and winding of relay UCt to (—).
The operation of relay TMC closes a circuit for
operating stick relay STK of the first selector
repeater, which may be traced from (4) on the
right-hand terminal of the winding of relay TMC
(above traced), make contact of relay TMC, con-
ductor TMC STK and winding of relay STK. to
(—). Relay STK closes a locking circuit for
itself extending from (), lower-most make con-
tact of relay SAP, conductor 74; hreak contact of
relay 2D4, conductor 15, lower-most make contact
of relay SA, make contact and winding of relay
This locking circuit for relay STK
1s extended by way of its lower make contact,
conductor 76 and lower-most break contact of
relay 2D4 to conductor UMC STK and make con-
tact of relay UC| to the winding of this relay.for
locking it in its operated position. Relay TMC is

now locked in its operated position to the (49

which locks relay STK, now extended back hy
way of conductor TMC STK and make contact
of relay TMC to its winding.

The opening up of the break. contact. of. the -
continuity combination of relay STK opens.up
conductor TLOI18 which extends to the winding
of relay TLOI6. for releasing this relay. This
also opens up and releases relay TCLO of the
trunk marker, thus-restoring the circuits. of this
marker to normal in preparation for the next
‘The release of relay TLOI6 removes (--)
ects the release of
relay |ALG and this relay in turn opens up and
releases relay GD for preparing the trunk allot-
ter for the next call. Before relay IALG is. re-
leased, however, relay {AL of the trunk allotter

8. operated by the operation of relay SW (later

explained) of the incoming selector associated

with-the-selected trunk, this relay applying ()

to conductor 1ALT for operating relay { AL, which

relay locks by way-of:its upper winding until the
last -allotter relay: of the trunk-allotter -is: oper-

.ated.
_ The.circuit:for operating:relay SW:of the:in-
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cemmg selector may be traced from (—[—) lower- .

| “most make contact of relay SAP of the first se-

41ectcr repeater, winding of relay X, conductor 14,

~ make contact of relay UCI of the selector con-

nector, make contact of relay TMC of the se-
lector connector, sleeve conductor ST of the trunk
_mrcmt and winding of relay SW to (—).

| The cperatmn of relay SW of the Inccrnmg,
~selector disconnects the tip and ring trunk con- .

‘ductors MT and MR leadlng to office B from the

~ windings of relay CB of the incoming selector
~(since this incoming selector is not to be oper-
-ated on this call) and connects these trunk con-

ductors to the tip and ring: conductors TT and RT
leading back to relay TMC of the selector con-

10

thus ccnnectmg the two mteroﬁce trunk con-

- ductors directly to impulse contact 89 of relay
CB, whereby the impulses are repeated cver the

mtercmce trunk by this. contact.

- Since the repeating of these 1mpulses effecte-'

~ the operation of the step-by-step automatlc

10

smtches in the distant office or offices, it is not

believed necessary to 111ustrate or describe this
impulse.  repeating operation. The response of
“the called party in the distant office effects the

reversal of the battery supply to the trunk cir-
cu1t for reversing the current flow through the

upper winding of relay POL of the first selectcr |

- repeater, whereby answering bridge relay AB is

‘15

lnector and then through make ccntacts of this .

| relay and make contactsof relay UCI to cen- |

ductors 12 and 3. Conductor 12 may now be

traced through the upper-most break contact of

o relay 9D4, conductor 17, upper winding of relay

POL, impedance coil- IMP make contact of relay
CB, conductor 18 and break contact of relay 204
to ccnductcr {3, thus establishing a closed cireuit
~across the tip and ring conductors. of the twc-
way trunk to office B. This prepares the circuits
~ for receiving and repeating dial impulses. Relay
AL of the trunk allotter is operated when relay

920

- 8W cof the incoming selector is operated to mark

this trunk busy, over the prevlcusly descrrbed
circuit including conductor {ALT.

‘Since the calling line in cﬂice A is ncw ccnnect-
'ed through a local first selector repeater to a
two-way trunk leading to office B, the dial tone
Sllpplled from cﬁce B (not shcwn) is fed back
over the two-way trunk . circuit and may be

- traced from the tip side MT of the trunk (Flg -
11) make contact of relay SW of the incoming

eelector trunk tip conductor TT, make ccntact
of relay TMC of the selector connector, make con-
~ tact of relay UCI of the selector connector, con-
ductor 13, break contact of relay 2D4, ccnductcr
18, ccndeneer break contact of relay LCO of

the first selector repeater conductor LT, make
. contacts of the line finder relays UFil and TFI
line conductor T, calling line -circuit, ccnductcr'

R, make contacts of relays TFi and UFI of the

line finder, conductor LR, break contact of relay_
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1.CO of the first selector repeater, condenser, con-

ductor 11, break contact of relay 2D4, condiuctor
12, make ccntact of relay UCH, make contact of
'relay TMC, conductor RT, make centact of relay
SW and trunk conductor MR to the distant office.
The impulses transmitted from the callinig .dial
effect the operation of relay CB of the first selec-

tor repeater for repeating these 1mpulses over

the interoffice trunk circuit. It wﬂl first.’be as-
sumed that this call is for a statlon in cfﬁce B
or some other office in the netwmk be51des office

;|,—

A. This means that the ﬁrst two digits Wlll be
something else besides 74, since. 4 for. the ﬁrst_

60
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two dlglts direct the call back into office A In

cther words, the first selectcr repeater dces not

| drcp back unless 74 are the first digits dialed.
" The impulses of the called- number are . now :
repeated by contact 69 of relay CB. This con-

tact opens and closes the above described inter-

65

| calls

operated over.an obvious circuit for repeating this
reverse battery supervisory or 51gna111ng clrcult |
‘back to the calling station in office A. .
"~ In the event that all of the trunks leadlng to |

cfﬂce B are busy, relay BY of the first selector
repeater is cperated when the trunk alletter tries
to allot one of these trunks. When all trunks

" to the dlstant office are busy, all of the AL relays
of the trunk allotter will be in their operatéd po-

smcns This is because all ALT wires will be
connected . to - (-|-) either at make centacts of
the SW relays on cutgmng calls or at make con-
tacts of the SA relays (Fig. 11) on jncoming
Ccnsequently, when the trunk marker
relay is operated, for example relay TLOI6 as
above deseribed, the circuit from (4-) applied to
ccnductcr 33 is extended. thrcugh a break.con-
tact of relay GD and all make contacts in series
of the AT; relays to the “211 trunks busy” relay

ATB.  Relay ATB cperates and applies (). to
ccnductcr 32 Whlch extends back through a make.
~ contact .of relay TLOI6 and by way of trunk

busy conductor TBY to the lower wmdmg of
relay BY. for operating this relay. Relay BY
clcses g locking circuit for itself extending from
(+), lcwer-mcst make contact of SAP, conduc~-
tor 14, break contact of relay 2D4, ccnductcr 15,

-lower-mcst make contact of relay SA;. break |
- contact of relay STK, make contact and lower
. winding of relay BY to (—).

Since all trunks
tc the dletant office are busy and. ceneequently

‘all AL relays of the. trunk allotter are in their

operated positions, no ALG relay of the trunk al-
lotter is operated and consequently relay TMC
and relay UCI of the first selector repeater are
nct ‘operated at this time.

operatmg relay SW of the incoming selector of

any interoffice trunk and consequently no inter-

office trunk is selected. The operation of relay
BY opens up conductor TLO16 for releasing relay
TLO16 of the trunk marker and ccmmcn relay
TCLO cf the trunk marker. |

~ On a call for a station in office A When there
is no idle trunk to cfﬁ.ce B, the impulses are eﬁec-—

'twe to operate the equlpment in office A cnly It

becemes necessary, however, to apply dial tone to
the calling station from the first selector repeater
this c1rcmt being traced from the dial tone con-

 ductor (Flg 6), break contact of relay ID‘I make
“contact of relay CX, conductor 19, break ccntact .

- of relaz,ir | STP make ccntact of relayr BY, con-

office trunk circuit including conductors MT. and!_ o
MR ‘connected to the contacts of - relay- SW of

the incoming selector.

relay CB, a circuit is closed for operating relay"

CHO extendmg from (—l—) break ccntact of. relay
LCO break contact of relay CB, make- ccntact
cf relay SA and Wmdmg of relay CHO to’ (—)

~'The operation of relay CHO short- 01rcu1ts the
upper winding of relay POL and cc11 IMP fcr

At the first release of
""m'

75

denser ‘80 and over the calhng line circuit to the

calhng statlcn When the first 1mpulse of the ﬁret, .

digit is transmltted relay CX is released for dis-

ccnnectmg the dial tcne source from the calhng
line, and since relay 2D4 will be cperated (as later

described) in response to dialing the first two

d1g1ts 7 and 4, the above described lcckmg clrcult
for relay BY is. cpened at the inner upper break
centact cf relay 2D4 fcr releasing relay: BY and

Since relay TMC is -
not operated, there is no c1rc111t completed for



| 1 I.
opening up the dial tone circuit at a point Whmh
remains open during the remainder of this con-
nection. The. release of relay TLOIS removes
(4-) from conductor 33 for releasing relay ATB
of the trunk allotter and this relay in turn.re-
moves. (4) from conductor 32 for preventing
the operation. of the busy relay of the first selec-
tor repeater on.a subsequent call When thea:e is
an idle interoffice trunk available.

It will. now be explained how the circuits. iunc-
tion in. response. to. the dialing of. 74 to. mark. this
call as one which terminates in suboffice A. In
response to the. seven. interruptions. in the line
circuit produced by the dial, relay CB of the first
selector repeater is mtermlttently released. for
transmitting seven impulses. to the counting
chain of the. first selector repeater, as. well. as
for transmitting seven. impulses. over the-inter-
office trunk circuit, for operating the switehes.in
office B, the latter impulse. transmitting. circuit.
being controlled. at contact 69 of, relay CB. This
steps the incoming selector in office B to. the Sev-
enth level in a well known manner. The first
release of relay CB closes a. circuit for operating
counting relay. Cl extending from. (-), break
contact of relay LCO, break confact. of relay CB,
make contact of relay SA, break contact of relay
ISTP, “pick up™ eonductor make contact.-of relay
CX and. winding of relay Ci to (—). In addi-
tion to operating relay CI, this released condi-
tion of relay CB closes a. ClI‘GIllt over a portion of
the above described path to the winding of change
over relay CHO for operating. this. relay at. the
beginning of the transmission of impulses. Since
relay CHO is of the slow release type, it will re-
main operated during the. transmission of the

impulses end will release at the end of this trans-
mission.

The first release of re1a3§ CB prev.eniis th_e_ re—
lease of relay CX by means of a locking circuit
for this relay extending from (1), second lower
make contact of relay SA, ‘break contact of relay
CB, “stick 2” conductor, make. contact and wind-
ing of relay CX to (—). At.the end of this. first

Impulse, relay CB operates to open. the above de~ .
scribed locking circuit for relay CX.and sinee -

the operating. circuit of relay CX.is. open af a
break contact of relay CI, relay CX is released.
Relay Cl remains operated by means. of a. lock-

ing circuit for itself, eatendmg_ﬁ from (+4), second :

lower make contact. of relay SA, “stick 1” con-
ductor, break contact of relay CRL break con-
tacts in series of relay C6 to. C2, inclusive, make
contact and winding of relay Ci to (—)..

In response to the release. of relay CB. ‘for thﬂ-

second impulse, a circuit is closed for operating
relay C2 extending from (<) on. the “pick up?”
conductor as. previously described, break contact
of relay CX, make contact of relay. Cl. and wind-
ing of relay C2 to. (—). Relay Cl is prevented
from releasing at this time by. means. of the above
described circuit on the “stick. 2”7 conductor

- which now extends through a break contact. of

relay CX, make contact and. winding of relay Ci
to (—). When relay CB operej:es at the end of
the second impulse, relay Ct is released because
one locking circuit 15 now open at a break con-
tact of relay C2 gndg the other lockmg circuit,

lncludmg conductor “etlok 9.7 1is. now open at 4,
break contact of relay CB.

10

- 12
of relay C3 fo (=), Relay C2 is prevented from
releasing at this time by means of (4) on- the
“stick 2” conductor. extending through break
contacts in series of relays CX and Cl and make
contact of relay C2 to.its winding. When relay
CB is energized at the end of the third impulse,
relay C2 is released because ifs holding circuit
is now open at a break contact of relay C3 and its
locking circuit, including conductor “stick .2,”
is now open at a break contact of relay CB |

- Relay C3.is locked operated at this time by means:
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of (4-) on the “stick 1” conductor which now ex-
tends through a make contact and winding of
relay C3 to (—).

When relay CB is releesed at the begmmng of
the fourth impulse; the circuit from (4). on the
“pick up” conductor is. extended through break
contacts of relays CX; C!l and C? in series and
make contact of relay C3 to the winding of relay
C4. for operating this relay. Relay C3 is locked
operated at this time from (<) on the “stick 2
conductor which now extends through break con-
tacts of relays CX, C! and C2 and a make con-
tact of relay C2 to the winding of this relay.
When: relay CB. is operated at the end of the
fourth impulse, C3. is released because one lock-
ing circuit is now open at a break contact of
relay C4 (now closed.to relay C4 for locking this
relay operated) and the other locking circuit, in-
cluding conductor “stick 2,” is. open at the break -
contact of relay CB.
~ When relay CB.is releesed et the begmnmg of
the fifth impulse, the “pick up” conductor is
again energized and since this conductor is now
extended through. a make contact of relay. .C4
and break contact of relay C6 to the. winding
of relay Cb%, this latter relay is operated. -Relay
C5. closes a first locking circuit for itself. from
(+). en the “stick 1” conductor and: opens. the
above locking circuit. for relay C4 which. included
this conductor, but relay C4 is Iocked operated. by
means of (4) on conductor “stick 2 which is
now connected to the winding of relay C4. When
relay CB is.operated. at. the end. of the ﬁith im-
pulse, relay C4 is released because its. locking cir-
cuib 1nclud1ng conductor “stick 2” is now open at;
the break contact.of relay CB and its. lacKing cir-
cuit including conductor “stick 1” is now open

ata breek contact of relay C5.

When relay CB is relegsed at f,he begmmng of
the sixth impulse, a circuit is closed for operat-
ing relay C8 extending from (+) on. the “pick

up’™ conductor, break contacts in series of relays

CX.to C4,.inclusive, make contact. of relay C5.and
winding of relay C6 to (—). Relay C3. is pre-
vented from. releasing at this time because it is
locked to (4-) on.the “stick 2> conductor. When
relay CB operates at the end. of the sixth. impulse,
(<), is removed from the “stick. 2” conductor for
efiecting the release of relay C5.

With relay C6 operated, the circuit from ()
on the *“stick 1 conductor is- connected to. the,
Wlndlng of this relay for me,mta,mmg it in_ its
operated condition. throughout the transmission.
of the remaining 1mpulses of the series. This
“stlek 17 conductor is extended. through a. make

 contact of relay C6 and break contacts in.series

of relays C5 to CiI, inclusive, to the Wmdmg of

| relay CX for again operetmg this relay, thus pre-

0

In response to the relea,se of rela;y CB for the '

third impulse, a circuit is closed for opere,tmg
relay C3 extending from (—l—) on the ‘“pick up”

conductor, break contacts In series. of relays CX

and Ci, meke contect of reley C2 and winding 75

paring the counting chain for receiving the re-
maining impulses of the series. In thls manner,,
counting relays Ci to Cé are used over again for
selectively counting 1mpulses 7,8, 9 and 10, If
the impulse transmission stops.at this pomt (only
six 1mpulses transmltted) rela,y cxX Is operated
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for sclcctmg channcl circuit No. 6 as 1nd1catcd a’o

its numbered make contact. - In this example,
however, the seventh impulse is transmitted for

releasing rc]a,v CB which again applies () to -
the “pick up” conductor for again operating re-

lay Ci. Relay Ci is now locked. to (4) on the
“stick 1” conductm the ecircuit now extcndmg
through a make contact of relay C8, break con-

tacts of relay CB, break contacts in series of re-
~ Jays C4, C3 and C2 and make contact of relay

14

begmnmg of thc digit tra;nsmissmn and releascd

at the end of the digit, a circuit is now closed

for coperating the No. 4 second digit relay 2D4
" which extends from (),

second lower make
contact of relay SA, break contact of relay
{STP, lowcr-most break contact of relay CHO,
conductor 82, break contact of relay 2TPF, break
contact of relay C6, make contact of relay C4,

- maXke contact of rclay 1DT and upper winding

10

Cl to thc winding of this relay. Relay CX is
‘maintained operated as before by the (+) ap--

‘plied to the “stick 2~ conductor. At the end of
the seventh impulse, relay CB opens up the “stick
9’ conductor for releasing relay CX and since
the “pick up” conductor is now dccncrglzcd for
) compa,ratlvcly long interval of time, rcla,y CHO
is released. |

This explains the clrcult operatlons in rc-
sponsc to the transmission of the seven 1mpulscs

of the first digit and it is believed obvious from

the above explanation, when conmdcrmg the

numbered channel contact circuits assoclatcd'

~ with the counting relays, how these counting re-
lays are sequentially operated, with the one which
is left operated at the end of the impulse trans-
mission remaining in its operated pOSlthIl for
selecting the indicated channel circuit.

15

most make contact of relay SAP,
‘make contact’ and winding of relay 2D4 to (=).

of relay 2D4 to (—). Relay 2D4 closes a lock-

ing circuit for itself extending from (<), lower-
conductor 14,

The cperatlon of relay 2D8 closes a circuit for
again operating relay CRL, this circuit extend-
ing from (4-) on the “stick 1” conductor, make =

- contact of rcl&y 2D4 break contact of relay 2TF

20

and winding of relay CRL to (—). Relay CRL
closes a circuit for operating the second transfer
relay 2TF whlch extends from (4-) now applied

- to.the wmdmg of relay CRL, break contact of

relay .2TF, make contact of relay (TP, make

" __contact of relay CRL and winding of relay 2T

28

A circuit is now closed for operating the No. T

first digit relay iD1, this circuit extending from
(+),
break contact of relay {STP, inner lower break
contact of relay CHO, conductor 81, break con-
tact of relay 2TF, make contact of relay C6, make
contact of relay Cli, the No. 7 channel conductor

break contact of rclay I'TF and winding of relay

1{DT to (—). Relay iDT closes a locking cireuit

second lower make contact of relay SA,

30

135

for itself extending from (-+) on the “stick 17

conductor, . ma,kc contact ahd winding of rclay '
- I D'l to (—). |

- A circuit is now closed for operating the coun—

‘ter release relay CRIL extending from (4) on

the ‘“stick 1” conductor, make contact of relay
D1, break contact of relay I'TF and winding of
relay CRL to (—). The first transfer relay I'TF
is now  operated over a circuit extending from
(L) on the “stick 1” conductor, make con-
tact of relay I1DT, make contact of relay CRI
and winding of relay ITF to (—). Relay { TR

- closes a locking circuit for itself which is in-

~ dependent of the make contact of relay CRL
for holding relay
CRIL, is released, the

to. (—). Relay 2TF closes a locking circuit for
itself cxtcndmg from (+) on the “stick 1” con-
ductor, make contact of relay 2D4, make con-
tact and winding of relay. 2TPF to (—). The op-

-cratzon of relay 2TF opens up and rclcascs relay

CRL. During the interval when relay CRIL, is
Opcratcd countmg relay C4 is relcased and when
relay CRIL is released, relay CX is again oper-
ated. to prepare the countmg rcla,y circuit for

the next digit.

Since the d1a11ng of No. . 74 for the first two
digits identifies this as a Iocal call to be com-
pleted in suboffice A, it now becomes necessary
to.clear out the main office trunk circuit so that

- thls trunk may be used for some other ccnncc-— |

tion. This is accompllshed by relay 2D4 opﬂn-

ing up the above described closed circuit across

conductors {2 and 13, mcludmg contact 69 of
rclay CB and the windings of IMP and POL.

~ Since conductors 12 and 13 are extended through

45

TP operated after relay
release of CRI: being

effected by the operation of relay {TF which |

opens up the winding of the CRL relay at 1ts_

break contact of the continuity combination.
During the interval that relay CRL Iis oper-
~ ated, conductor “stick 1” is disconnected from
the counting relays for e ecting the release of
the relays left operated in response to the first
digit, in this example C& and CI, after which

565

60

the series circuit through the break contacts

of relays C! to C8, inclusive, is completed for
extending the ‘“stick 17 conductor to the wind-
ing of relay CX for operating this relay when
relay CRI releases and closes its break contact.
This prepares the counting relay circuit for the
second digit. Since it has been assumed that
No. 4 is the second digit and since it has already
been explained how the counting relays operate
and release, leaving counting relay C4 only op-
erated at the end of four impulses, it will now
be explained how the circuits functlcn aftcr the
sccond digit is transmitted.

70

release of- relay UCI.
and UCI of the selector connector opens up the
'trunk slccvc conductor ST,
a8 ;relcasc of relay SW of the incoming selector for
-normal.
with the: dialing of the first two digits of this

the sclcctor conncctor and the TT and RT con-

'ductors to the inter-office trunk circuit, by way

of ma,kc contacts of relay SW of the incoming
selcctor, thc opening up of conductors 12 and

(3 opens up the trunk circuit to office B for

effcctmg the rclcaso of thc smtches in this office

which were operated by the dialing of digits 7
ects
the rclcase of relays STK, TMC and UC! of the
first selector repeater and its associated selector
conncctor

and 4, Thc opcratlon of relay 2D4 also eff

This is because relay 2D4 discon- -
neeéts ( +) (on conductor 74) from conductor 15

for opening up the locking circuit of relay STK
and since the Wmdmg of relay STK is extended
by way of conductor TMC STK fo the locking

clrcult of 1clay TMC, this latter relay is rcleascd

'Furthcrmorc ‘the opcratlon of relay 2D4 de-en-

ergizes ‘conductor UMC STK for effecting the
The release of relays TMC

thus effecting the

restoring the circuit of the incoming selector to
The two-way trunk used in connection

connectlon 1s Nnow rcstorcd to normal and placﬂd

:mto scrwco for use on an mcommg call from
ofﬁcc B or for an outgomg call to o

ice B.
The remaining 1mpulscs will now be transmit-

ted only to the equipment in office A, the circuit
operations of which will now be cXplamcd

“Recalling tha,t relay CHO is Operated at the 'm ‘When the callmg party transmms the next series
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of impulses (6 or 8), the counting . relay chain
wil] -function as plekusly ‘described, with re-
lay CHO being operated at the beginning of the
series and released at the end of the series.
‘Channel circuits CH6 and CHS, connected to the
lower-most contacts. of counting relays CX and
C2, are tied together, consequently Wwhen relay
CHO 1is released g circuit is closed for operat-
ing the connecting relay HCE8 of the _sel_ector
connector. This circuit may be traced from
(4, .second lower make contact of relay SA,
break contact of. relay ISTP lower-most break
contact of relay CHO, conductor 82, make con-
fact of relay 2TF, make contact of relay CB6,
make contact of relay .CX to channel conductor
CHS (cr make contact of relay C2 to channel
.conductor CHS8 if No. 8 is-dialed for this digit),
conductor HCE8 and wmdmg of relay HC68 to
(—). Relay HCB88 closes.a locking circuit for
itself extending from (), lower-most make con-
tact of relay SAP, winding of relay X, conduc-
tor 14, make contact and winding of relay
HCH8 to (—). As long as -the circuit to the

winding of relay HCES by  way of conductor

HC68 is extended to (4), as previously de-
scribed, relay X is.short-circuited and does not
operate.

The .operation of relay I—ICEB cloqe;s, a cirecuit
for operating the connector marker relay asso-
ciated with the first selector repeater used (in
this example No.-16). extending from (4, lower-
most make contact of relay SAP of the first
“selector repeater, break contact of relay LCO,
break contact of relay BY, connector marker
release conductor LORL, make contact of relay
HC08, conductor -83, winding of relay CLOIG,
break .contact of relay CL.O{6 and break contact
of common lockout relay. CLO to (—). Relay
CLOI6 is interlocked with. corresponding con-
nector marker relays of other selector repeaters
and selectors to prevent the operation of more
than one of these relays at any one time. This
interlock ecircuit includes the wmdmg of relay
CLO which is operated .in series with relay
CLO 16, when the latter relay switches its con-

position. This effects the  operation of relay
CLO for - disconnecting (—). from the common
circuit leading to all of these connector marker

relays to prevent energizing any one of these

relays as long as relay CLO .is operated. .
Assuming that the first connector is idle, -a
circuit is now closed for operating .relay {ALG
of the connector allotter, this circuit extending
from (+),

tor 34, break contact of relay GD of the con-
nector alloter, break contact of relay (AL and
winding of relay tALG to (—). The operation
of .relay IALG (or any other ALG relay -of the
group) -closes an -obvious -circuit -for operating
guard relay GD. The circuit of relay {ALG is
now transferred from its.above described operat-
ing circuit to a locking circuit including the in-
ner upper make contact of relay GD, break con-
tact of relay {AI, make contact and wmdlng of
relay 1ALG to (—). :

Since the No. 1 connector has been marked for
selection, it is now in-order to operate the No_ 1
units connecting relay UCI of the first selector
repeater. The circuit for operating this relay
may be traced from (-4), uppermost make con-
tact -of relay CLOI6, conductor 11, make con-
tact of relay [(ALG of the connector allotter,
conductor 64 and winding of relay: UC{ -to (=).

i make contact or relay HC68, con-
-ductor 84, make contact of relay CL.OI186, condue-
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tinuity contact for locking itself in its operated °
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A circuit is now closed for operating link cutoff
relay LCO of the first selector repeater, thls clr=
c¢uit extending from (<) connected to the right
hand terminal of the winding of relay UC|, make
contact of relay UCI, conductor UMC STK, make
contact of relay 2D4£, conductor 85 and Wmdmg
of relay LCO to (—). Relay LCO closes a lock-
ing circuit for itself from (4-), lower-most make
contact of relay SAP, make contacu and *mm?lnrﬂr
of relay LCO to (—).

With relays 1.CO, HC68 and UCH of the ﬁrst
selector repeater operated, the calling line is ex-
tended through to the selected connector by way
of the calling line circuit extended to conductors
LT and LR of the first selector repeater (as pre-
viously explained), make contacts of the con-
tinuity spring combinations of relay LCO, con-
ductors 12 and (3, make contacts of relay UCIH of
the selector connectﬁr make contacts of relay

HC88, conductors TC and RC, break contacts of

the continuity spring combinations of relay AB
of the connector and windings of relay CB to
( +) and (—). 'This operates relay CB of the

connector which in turn closes an obvious cir-

cult for operating relay SA and this relay closes
an obvious circuit for operating relay SAP.
The operation of relay SA of the connector
applies (4-) potential to the connector -sleeve
conductor SC for maintaining this potential- on
conductor 14 for keeping the locking circuit of
relay HC68 energized and for maintaining re-
lay LCO locked Operated, as well as extendmg

this (4+) back over sleeve conductor LS of the

first selector repeater and- conductor ¥FS of the
finder for maintaining the line circuit CO and
LO relays in their operated positions. This cir-
cult may be traced from the break contact of

relay RC of the connector and make contact of

relay SA to conductor SC. This docking path
by way of conductor 14, connected to the right
hand terminal of the winding of relay LCO is
extended over conductor 85, make contact of
relay 2D4 and conductor UMC STK to the lower

make contact and Wmdmg of relay UCI for lock-
ing this latter relay in its operated position.

The operation of relay LCO of the first selec-

tor repeater opens up conductors LORL and 83
which is

etffective to release relays CLOI6 and
CLC of the connector marker. The release -of

relay CLOI6 opens up conductor 34 leading to

the connector allotter for releasing relay 1ALG

and this relay -in turn opens up and releases
,Lrelay GD.

1s -operated over a circuit extending from (4-),

Relay IAL of the connector allotter

make contact of relay SAP of the connector,

~allotter conductor IALG and lower winding of

relay [AL of the connector allotter to (—). Re-

lay IAL is locked operated by way of its upper

winding until the last connector No. 11 of the

group 1s used for operating relay (1AL for in

furn opening up the lecking circuit for other Al

relays of the group. This arrangement provides

- rotation of the connector selecting operations

:85

10

78

up tc and including connector No. 11-

wince re-
lay IIAL operates to open up the locking cir-

cuits of all other AL relays, other connectors of
the group will be assigned, when idle, by the re-

Jease:of their associated AL relays, this being ef-

fected by the de- -energization of their lower

windings by the release of the SAP relays and
the de~energization of their upper windings by
the de-energization of the common locking cir-
cult at the break contact of relay {1AL. -This

means that connector No. (2 will not be allotted

for use on regular calls as long as there is an
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igle connéctor of the first 11 Connector No. 12
will be allotted, however, when all other con-

nectors of the group are in use. It will be later

explained how a call from the test desk may se- -

lect connector No. 12, when idle, even though

there are other connectors avallable in the group,

for testing purposes.

Referring back to the operatlon of relay LCO |
of the first selector repeater, the operation of

the continuity contacts of this relay disconnects

the calling line circuit from the windings of re~

lay CB of the selector repeater for effecting the
release of this relay. Relay LCO also discon-

nects (J-) from the winding of relay SA for

eﬁectmg the release of this relay, which in turn
opens up and releases relay SAP. The release
of relay SA also removes (--) from the “stick 1”

conductor which is effective to release the count-
ing relay or relays left operated. This de-ener-
gization of the “stick 1”7 conductor also de-en--
iTE

ergizes the locking circuits of relays DI,
and 2TH for eil

ecting the release of these relays.

Relay 2D4 is not released because of the (+) -

applied to conductor (4 being extended back
through the winding of relay X, conductor 14,
make contact and lower winding of relay 2D4 to
(—). This inserts relay X in this locking cir-

cuit of relay 2D4, when relay SAP releases to

remove the (4) potential from the left hand

terminal of the winding of relay X, thus op-

erating this latter relay. Relay X maintains re-
lay XP in its operated position after the release

15

20

25

30

of relay SAP and relay XP maintains ( +) po-

tentlal on conductor AL for maintaining this

selector repeater busy by keeping the AL relay
of the finder allotter energized. Relay XP also
maintains (4) potential on conductor STK for

maintaining the locking circuit of the ﬁnder

relays energized.,

If all of the connectors are busy when 6 or 8

39

40

18-

The operatlon of relay BY opens up conductor .
LORL for efiecting the release of relay CLOI6 of
the connector marker and since this relay is .

locked up in series with common relay CLO, this .
latter relay is likewise released. Relay LCO of

the first selectm 1epeater is not operated because
no UC relay is operated for extending (4) to
oonduotor UMC S1K, as was previously described |
in connection with a call to an idle connector. .

10 . The UC relay (UCI in the present example) is

not operated under this condition because no.,
ALG relay of the connector allotter is operated
for connecting in these UC relays. - Since relay .
LCO of the ﬁrst selector repeater is not operated, ;
tne line cir cuit is not extended through to any ;
connector, _oonsequently the connector CB, SA
and SAP relay operations above described are
not effected 'The CB, SA, SAP, counter relays, ;
(D1, {TF and 2TF relays.of the first selector re-;
pe:a,ter are not released in this class of call be-.
cause the oontrollmg relay CB is maintained op-:
erated over the calling line circuit because relay :
LCO does not operate to open up the windings
of relay CB. . The calling party hears the busy .
tone, hahgs up and effects the release of relay:
CB, which in turn effects the release of the other :
relays of ’the 1’11'31: selector repeater in an obv1ous
manner. - T

Referrmg to the conneotor cu'cult 1t W111 now 1

“be explained how the dialing of the fourth or:

tens digit (in this example No. 2) effects the in-;
termittent operation of relay CB for controlling.
the tens selection. The first release of relay CB:
of the connector closes a. circuit for operating re-;
lay Cl of the connector counter, this circuit ex-
tending from (4-), break contact of relay CB,.
make contact of relay SA, break contact of relay |
BY, conductor 88, break contact of relay TT,
break contact of relay RI conductor 26, make:
contact of relay CX and winding of relay Cl to

(—), Relay_ CX was energized when relay SAP.
was operated for applying (4-) by way of con-;
ductor 89, break contact of relay CRL, conductor;
28 and break contacts in series of counting relays,
- Ch to Ci inclusive, and winding of relay CX to:
(—). Since relay CHO is connected to conductor:
26, the application of (4) to this conductor op-:

is dialed, the No. 1 stop relay I1STP and the busy.
relay BY of the first selector repeater are op-
erated and the allotter relays and the units con-
necting relay UCI are not operated as above de-
scribed. When all connectors are busy, all of
the AL relays of the connector allotter will he
operated, consequently when relay CLOI6 of the

connector marker is operated for connecting (4-)

potential to conductor 34, as above explained,:

this (4) is extended through a- break contact of
relay GD of the connector allotter, make con-

tacts in series of all of the AL relays, conductor
31, make contact of relay CLO16, connector busy:
conductor CBY, make contact of reley 2TEF, con-.

duotor 86, upper winding of relay BY and lower
winding of relay ISTP to (—).
ISTP are operated, with relay BY being locked

over a. circuit extending from (4>, lower-most.
make contact of relay SAP, break contact of relay .

1.CO, make contact of relay BY, conductor 81,
make contact of relay 2TF, oonduetor 86, upper

winding of relay BY and lower winding of re-

lay ISTP to (—). This circuit locks relays BY

and (STP in their operated positions until the

connection is released for opening up the above

described locking circuit by the release of relay

SAP. Busy tone is connected to the-calling line

over a circuit extending from the busy tone
source, make contact of relay ISTP, make con-

tact of relay BY, condenser 80 and . over the
calling line circuit. Neither: relay GD nor any
ALG relay of the connector allotter is operated

‘Relays BY and

50"
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under this condition because of the above de-

scribed series circuit being extended to conductor
3I 1nstead of to the mndmg of an ALG relay.

5

‘relay. CB is energized at the end of the

erates relay CHO at the beginning of the series
of impulses and when relay CB remains energized:
at. the end of the series, relay CHO is released, it:
being maintained in its operated position during:
impulse transmission beceuse of its slow actmg
characteristics. | ;
The release of - rela,y CB at the begmnmg of the
ﬁrst impulse also.closes a locking circuit for relay:
CX to prevent the release of this relay until the:
end of the impulise, this locking circuit extending:
from (4), lowermost make contact of relay SAP,.
break contact of relay CB, conductor 27, make
contact and winding of relay CX to (—). When:
first im--
pulse, this locking circuit for relay CX is opened:
at a break contact of relay CB for effecting the.
release of relay CX. When relay CB releases at:
the beginning of the second impulse, a circuit is-
closed for operating counting relay C2 which ex-:
tends from (4-), break contact of relay CB, make.

contact of relay SA, break contacts in series of’

relaye BY, TT and RI, conductor 26, break con-:
tact of relay CX, make contact of relay Cl and:
winding of relay C2 to (—). When relay. Ct:
was operated, it closed a locking circuit for it- -
self from (<) on conductor 28 and when relay:
C2 operates this locking circuit is shifted from'
relay Cl to relay C2. Relay CI is not released:
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at this time, however, because of a second lock-
ing cireuit extending through a break contact of -
relay €B to conductor-21 which may be traced-
through the break contact of relay CX and the

make contact of relay Cl to the winding of this

latter relay. When relay CB is energized at the
end of the second impulse, this second locking
circuit for relay Ci is opened and the latter relay

is released.

“When relay CHO is released at the end of this
series of impulses, a circuit is closed for operat-
ing -tens connecting relay TC2 which may bhe
traced froem (4), inner lower make contact of
relay SAP, conductor STK, break contact of relay
CHO, inner upper -break contact of relay I1TP,
even tens executing conductor XET, make con-
tact of relay C2, conductor 94, and winding of
relay TC2 to (—). It will be understood that
this tens executing -conductor is extended through
contacts of the even numbered counting relays
for selecting -even numbered tens connecting re-

lays ‘of the line connector, only two -of which

(TC2 and TCOH) -are shown. Furthermore, when
odd numbers are .dialed for the first -digit, this

(49 is extended through the break contact of :

relay CHO and the middle upper -break contact
of relay ITF to the odd executing tens conductor
XOT for selectively operating the odd tens con-
nector relays of the line connector in accordance
with d$he number -of the tens digit, which deter-
mines the .counting relay which will be left op-
erated at the end of this digit. The operation of
relay TC2 closes a locking circuit for itself ex-

tending from (<), make contact of relay SAP,

stick .conductor STK; make contact and winding
of -relay TC2 to (—). It will be understood that
a .Similar locking circuit is closed for any -other
TC relay .of the line connector which may be se-
lected and operated.

‘When the TC relay of the line eonnectcr is
operated -4 .circuit is .closed for operating the
counter release relay CRL :of the connector ex-
tending from (<) .on stick conductor STK, make
contact of relay TC2, conductor :54, break con-

tact :of relay ITF and winding of relay CRL to

(=).. . The operation of relay CRL extends this

() on conductor 5t to the winding of relay

I'TF for operating this relay, which in turn locks
itself at its continuity contact independent of
the make contact .of relay CRL. The operation

of relay 1TF opens up and releases relay CRL.

During the .interval that relay CRL is operated,
conductor 28 is opened for releasing the counting
relay left operated and when relay CRL is re-
leased, conductor 28 is again -connected to (<)
potential for operating relay CX, as above de-
scribed, to prepare the connector eounter for the
units digit.

It has been assumed that No. 1 is the units
digit, consequently the release of relay CBin re-
sponse to the transmission of this impulse from
the dial again closes the above described op-
erating circuit for relay C! and the locking cir-
cuit for relay CX, as well as the operating circuit.
for relay CHO. When relay CB operates at the end
of :this impulse, the locking cirenit for relay CX
i1s opened .and this relay is released. Since relay

CB remains energized for a .comparatively long

interval, relay CHO is released for executing the
units digit in accordance with the counting relay
left operated in response to this digit.

A circuit is mow . closed for-operating units -con-
necting relay UCI of the line-connector extend-
ing drom :(+4), inner lower make contact of
relay SAP, conductor STK, break econtact of
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relay CHO, make: contaet of relay - iTF break

contact of relay 2TF, odd units e:;ecutmg con--
duetor XOU, make-econtact of counting relay-Ci;

conducter 92 and winding of ‘relay UC{ to -(.;__;..-_

A-locking -cireuit is closed for relay UCI extend- -
ing from (4) -on-stick econductor STK: make con-
tact and winding of relay UCI to (—). The
operation -of relay UC{ (or -any other UC r&lay
of the group) -extends the ¢4-) on -eonductor-
STK back over conductor 52 and break contact
of second transfer relay 2TF to the wmdmg of -
relay CRI: for operating this relay. Relay CRL
extends this -circuit frem (+) on conductor 52 -
by way -of its make contact and a make contact -
of relay 1 TF to the winding of relay 2T for op- -
erating this latter relay. Relay 2TF, at its con~-
tinuity make contact, locks itself in its operated -
position to (4) -on conductor §2. The operation
of relay 2TF opens up and releases relay CRIL.:

opened for releasing the counting relay left Op=
erated (in this.example relay Ci)-and when relay
CRL is released, (4+) is again applied to con-
ductor 28 for again operating relay -CX to prepare

“the connector counter fer the- next or station -

digit. | - |

Between the dmlmg of the units and the sta-
tion -digits, a test is made of the called line to
determine if i 4s idle -or busy. If the cglled-
line is idle, busy relay BY -of the connector is not
opergted, -consequently, when relay 2TF op=
erates, the cut off relay ‘CO of the called line s
operated over a circuit which may be traced
from (4), upper make contact of relay SAP;
bregk contact of relay RBY, .conductor 93, ‘make
contact of relay 2TF, conductor 53, make contacts
in ‘series -of line connector relays UGt and TC 2
to the sleeve conducter 821 leading to the line
circuit of the called line. By referring to the line
circuit in-the upper left hand portion -of Fig. 2,
it will be seen that (4) applied to the sleeve -
conductor-corresponding to conductor -CS leading
to the No. 11 line -circuit; is -effective to -operate:
the iCO relay of the line -cireuit, after which the
LO relay of the ccalled line circuit is operated by
way of its lower winding -connected .in multiple
with the winding-of the CO relay by the-operation
of this latter relay. The .operation of relays
CC and LiO of the called line circuit removes
the battery supply including the windings of th&
LR relay to prevent the -operation of this relay.:
‘The (4) potential applied to the sleeve con-
ductor of ‘the called line by way of conductor 53
and make contacts .of the UC and TC relays of
the line .connector -also serves to make ‘this 111:1e
busy to.other .calls.

‘In the jevent that the callecl line is busy, the
operation of .the TC 'and UC relays extends the
sleeve conductor .of this line (to which-(4) po-
tential is comnected when the line is ‘busy) to
conductor 53 and thence by way of ‘the bregk
contact .of reélay 2TF (before this relay ‘has tune
to .operate), make .contact of relay 1TF, con-
ductor ‘94 and winding of relay BY to (—). Re-
lay ‘BY -operates-and closes a locking cireuit fUI'
itself extending- from .(4), Upper ‘make contact
of relay SAP, make contact and winding of relay
BY to (—). When relay 2TF is operated, the
sleeve conductor of the called line, now connected
to ‘conductor ‘53, is opened at the upper break
contact-of relay 2TF and at the break contact of
the -continuity combmatlon of relay BY, thus
mamta:mmg the sleeve conductor clear from any
of ‘the ‘connector circuits and mamtalmng relay
BY ‘locked until ‘the ‘connection is released by
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{He calling party.

break contact of relay 2TF, conductor 95, make
contact of relay BY and winding of relay RBT to
(—). When relay 2TF operates, this circuit is
opened and relay RBT is released. This opera-

tion of relay RBT is of no importance in con-
nection with this type of call, its function being

in. connection with a reverting call which will
later be described. Reverting

of a circuit extending from ()

interval by way of a circuit extending from (),
upper make contact of relay SAP, upper wind-
ing of relay RC, make contact of relay RC, make

contact of relay SA and connector sleeve con-.

ductor SC which extends back to the line circuit

of the calling line, thus holding relay RC ener-

gized in series with the CO and LO relays of the

calling line circuit during this momentary op-

eration of RBT.  Relay RC likewise controls no

Reverting busy test relay RBT:
is operated when relay BY operates over a circuit-
extending from (4) or stick conductor STK,

call relay RC was.
operated when the connector was seized by way.
., upper make.
contact of relay SAP, inner upper break contact
of relay RBT and lower winding of relay RC to
When relay RBT is operated as just de-.
scribed, the lower winding of RC is opened and.:
this relay is maintained energized during this
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circuit operation during.this class of call, its

function being in connection. W'lth a revertmg

call. N
Referring back to the operatlon of relay BY in

connectmn with a call to a. busy line, the busy
tone is not applied to . the calling line until the
station digit is dialed. Assuming that the call-
ing subscriber dials No. 1 for the station digit,

the release of relay CB does not close the gbove
described circuit for .operating relays CHO and

C1 because this circuit is open at the lower break
contact of relay BY. However, the release of

relay CB extends this circuit from (4-) by way
of a make contact of relay BY, break contact of
relay RBT, conductor 96, make contact of relay
2TF,
dRS to (—).

relay RI and resistor 4RS to (—).

most make contact of relay SAP, break contact

of relay CRL, conductor 28 and break contacts:
in series of counting relays C0 to C{ to the wind-
ing of relay CX. This is because relay Cl is not:

operated for opening up this circuit of relay
CX. -

and talking circuits of the outgoing portion of

the connector are not completed. PRusy tone is
connected to the caliing line circuit from the busy:
tone source, make contact of relay BY, conductor
97, make contact of relay RI, conductor 98, con-

denser 99, break contact of relay AB and over

the -connector tip circuit TC to which the calling
line is now connected. When the calling party
hangs up, after hearing the busy tone, relays:
SA and SAP are released. The disconnec-
tion of (+) from stick conductor STK by the

CB,

release of relay SAP opens up and releases all

of the operated relays of the connector and the
line connector including relays CX, RI, BY, etc.
- Assuming that the called line is idle, the op-
eration of relay 2TF opens up the. circuit -of
relay BY, which is not operated -on this class of’

Relay TT is not operated in connectmn W1th!-
a call to a busy line, consequently the ringing
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winding  of ringing relay RI and resistor
Relay RI operates and closes. a
locking circuit for itself extending from: (4) on
conductor STK, make contact and winding of
Relay CX is
not released when the station digit is dialed. and-
the called line is busy, it being maintained ener-
gized by way of a circuit to (4-) at the lower-
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call, and applies (<) potentlal to the sIeeV@ COYi~7
ductor of the called line for operating the cut-;
off and lockout relays of this line. This circuil;
may be traced from (4-), make contact of relay;
SAP, break contact of relay BY, conductor 93,
make contact of .relay 2TF, conductor 53 and;
make contacts of relays UCI and TC2 to sleeve.
conductor S2t of the called line. When the sta-:
tion digit is dialed, the release of relay CB closes:
the above described circuit for operating relays.
Ct and CHO and when relay CB operates at the;
end of this impulse, relays CX and CIO- are,
1eleased with relay CI being maintained ener-.
gized. The operation of relay CHO: closes . a;
circuit for operating ringing relay RI extendmg
from (4) on conductor STK, make contact of:.
relay CHO, make contact of relay 2TF, winding:
relay RI and resistor 4RS to (—). Relay RI;
closes its  above described locking circuit and:
connects reverting ringing tone to the calling,
line -over a circuit extending from the reverting:
ringing tone source, break contact of relay BY,
conductor 97, make contact of relay RI, con-;
ductor 98, condenser 99 and over the calling line;
circuit to the calling station. When relay CHO
is released, a circuit is closed for operating test;
relay TT extending from (+4-) or conductor STK,:
break.contact of relay CHO, make contact of re-;
lay ITF make contact of relay . 2TH, make con=.
tact of relay RI, conductor 100, break contacts
of relay BY, conductor lﬂl and upper Wmdmg,r
of relay TT to (—)., -
Relay TT cleses 2 lockmg curcult for 1tself_;-.
which --includes the. above described -circuit to:
(-}-), but which now goes by way of a make:;
contact of relay TT connected in multiple with;
the.make contact of relay RI for maintaining:
relay TT operated after relay RI is released in.
response to the removal of the receiver at thef-..
called station. - |
Ringing current of the selected frequency 1s;-i
connected. to -the called line over a circuit €x-:
tending from the 30 cycle source of ringing cur-:
rent, make contact of relay Cl, conductor 51,;

- break contact Of relay CHO, wmdmg of trip relayz

TR, break contact of reversing relay RV, make:
contact of relay RI, make contact of relay TT,
conductor 56, make contacts of relays UCI and
TC2, lower side of the called: line, called sub-
station circuit, upper side of the called line, make:-
contacts - of relays TC2 and UCH, conductor
55, make contact of relay TT, make contact’
of relay RI-and break contact of relay RV"
to. (4). 'This ringing current applied to the:
called line from the 30 cycle scurce is interrupted:
in: the well known manner and applied to the:
lower side of the called line. In the event that:
the station digit is 2, 3, 4 or 3, then 42 cycle, 54
cycle, 66 cycle or 16 cycle ringing current respec-: .
tively would be selected by the connector counter:

relays for applying these different frequencies to-

the lower side of the called line over the -above:
described -circuit. In the event that the station:
digit . is 6 to 0 inclusive, reversing relay RV is
operated when counter relay C86 is energized’
over a circuit. extending back by way of con-
ductor 29; make contact of relay RI, break con-:
tact and winding of relay RV to (=), Relayf
RV-closes a locking circuit for itself for main-=:
taining this relay operated during this: connec-f
tion extending from (4) on conductor STK;
make ‘contact and winding of relay RV to (—). "
The operation of relay:RV reverses the above’
described connection to the called line so “that-
the selected ringing current is' applied to the



upper side of the line with the loWér side return~
ing to (4) at the make contact of relay RV.
This provides five frequency -divided eircuit ring-
ing on a full selective basis.

‘When the called party answers, trip reélay TR is
operated in the well known manner for short-
circuiting and releasing ‘relay RI, after which
relay TR is released because the ringing eircuit
including the winding of this relay is opened
by the release of relay RI. The called line is now
connected by way of conducters b5 and 56, make
contacts of relay TT and break contacts of re-
lay RI to the battery supply ineluding the wind-
ings of answering bridge relay AB. The closed
circuit across the called line operates relay AB
for reversing the battery supply to the calling
line for supervisory or metering purposes. This
establishes the talking connection, with talking
battery being fed to the calling line through the
windings of relay CB, to the called 1line through
the windings of relay AB and with these two lines
being connected in a -conversational circuit by
way of the falking condensers -connected be-
tween relays CB and AB. |

Release -of the connection is -.controlled by the
calling -party. The hanging up of the receiver
at the calling station opens up and releases relay
CB for in turn releasing relays SA and SAP in
sequence. The release ‘of relay SA opens up
the sleeve conductor SC for releasing the relays
of the calling line -circuit, the finder relays, as
well as the LCO, HC and UC, X and XP relays
of ‘the first selector repeater, thus restoring the
selector repeater, the line finder and the line ¢ir~
cuits to normal. Relay SAP disconnects ()
potential from conductor 1ALC for de- -energizing
the lower winding of the connector allotter relay
associated with this connector, for releasing this
relay in the event it is not locked by way -of its
upper winding as previously described. The re-
lease of relay SAP, at its lower make :contacts,
disconnects () potential frem the cireuits of
the other relays of the connector left-operated:as
previously explained. This effects the release of
all relays of the connector, -thus restoring this
circuit to normal for use .on another cgll.

Automatic marker transfer

‘The above description includes the operation
of the regular marker circuit shown in Fig. ‘2.

The circuits are arranged for automatically

transferring from this regular marker to the re-
serve marker in response to a failure in the cir-
cuit operation of the regular marker. This con-
trol is effected, for example, when one of the tens
marker relays TLO or one of the units marker

relays ULC operates and, due to a faulty circuit,
fails-to-clear out and release the operated marker

relay for clearing out this particular call and
preparing the circuits for control by another call.
The No. 1 tens control relay $TCA is normally

energized over a circuit extending from (4-),

winding of relay 1'TCA, conductor 11, break .con-
tacts in series of all the No. 1 tens marker
TLO relays and resistor RS to (—). ‘This cir-
cuit maintains relay 1TCA energized as long
as all the TLO relays are in their normally de-
energized positions. A similar cireuit for main-
taining the units .common relay IUCA normally
energized extends from <(+), winding of relay
IUCA, conductors 12 and 13, and break .contacts
in series of all the {ULO relays to (-) {through
resistor 2RS. Due to a failure of either -a regu-
lar- TLO or g regular ULO relay to.clear out with-
in 8 predetermined time after operation, either
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the associated 1TCA relay or'the {UCA relay will
remain de-energized long enough to release
either one or both of these relays for in turn re-
leasing their repeater relay ICAP. The release
of relay 1CAP extends (4) through its break con-.
tact and the break contact of the ITCA relay
and/or relay (UCA to the corresponding lamp
for lighting this lamp to indicate which one of
the lockout circuits is in trouble. -

The release of relay ICAP also closes 2 circuit
for energizing the slow acting dash-pot relay,
this circuit extending from (-), break contact.
of relay ICAP, conductor 102, break contact of
“all trunks busy” relay ATB and winding of the
dash-pot relay to (=—). The dash-pot relay:
takes a comparatively long interval of fime to
operate its make contact to allow for normal
operation and release of the marker relays. If
some one of these relays fails in its operation then
the above described circuit to the dash-pot relay
1s maintained for a sufficiently long interval of.
time for it to close its make contact which applies.
(4-) by way of conductor 103, lower middle break
contact of relay ICAP, conductor (1, break con-
tact and winding of switching relay SW and wind-:
ing of minor alarm relay MNA to (—). Relay SW:
operates and closes a locking circuit for itself at.
1ts continuity contact for maintaining this relay.
in its operated position until released by the
manual operation of the release key, which in
turn opens up the locking circuit. As long as
relay SW 1s energized, relay MNA is energized in
series therewith for closing its make contact
which may be used in any well ‘known circuit for:

econtroliing the transmission and indication of a

minor alarm signal.

The operation of relay SW switches all of the
common tens and units digit marking wires from
the No. 1 TLO relays of the regular marker to

40 the No. 2 TLO relays of the reserve marker.
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Relay SW also applies (4) by way of conductor
ICAP to the winding of relay ICAP for maintain-
ing this latter relay energized to prevent any
hunting operation or switching back and forth
between the marker circuits. The manual trans-
fer key is used for manually transferring from
the regular to the reserve marker, the operation
of this key closing an obvious circuit for operat-
ing relays SW and MNA and for locking these
relays in the previously described manner. Relay
SW also switches the (4-) potential circuits for
operating the tens and units finder relays in ac~
cordance with the tens and units marker relays
operated from the regular to the reserve marker.

After the transfer has been made, the reserve
marker functions in the same manner as the
regular marker described above in connection
with the normal operation of the system. In the
event of a failure of the reserve marker, either
relay 2TCA or relay 2UCA will be released since
these relays are connected in the reserve marker
circuit in the same manner as relays i TCA and
IUCA are connected to the regular marker cir~
cult. The release of either the 2TCA or 2UCA
relays open up and releases the repeating relay
2CAP, this latter relay closing similar circuits as
relay 1CAP to indicator lamps as selected by the
2TCA and the 2UCA relays. The release of relay

- 2CAP applies (<) potential through a break con-

70

75

taet of major alarm relay MA and break con-
tact of relay ATB to the winding of the dash-pot:
relay. The dash-pot relay is operated, as above
explained, it measures off the pre-determined
time interval and then closes a circuit from (),
conductor {03 and a break contact of relay 2CAP



2,562,123

25

for operating relays MA and MJA in series. Re-
lays MA and MJA are locked operated over a
circuit extending from (), break contact of
relay 2CAP, make contact of relay MA and wind-
ings of relays MA and MJA in series to (—).
Relay MJA closes any well known major alarm
circuit for transmitting and indicating such 2
major trouble condition.

Relay MA opens up the circuit of the dash-pot
elay to prevent the energization of this relay
durmg g major alarm condition, thus reducing

current drain and the hazard of overheating this

relay. In the event that the trouble condiflon
of the reserve marker clears up and the No.
2UCA or No. 2TCA and the 2CAP relays are again
energized, then relays MA and MJA are released
the major alarm circuit is opened and the re-
serve marker is maintained in operative connec-
tion with the line circuits. It will be understood
that the transmission of a minor alarm condi-
tion to a remote office indicates to the attendant
that there is a case of trouble in the unattended
suboffice which is not of major importance but
which should be cleared up at the earliest con-
venience.
remote office of a major alarm condition is of
such importance that the attendant will make
all necessary efforts to dispatch a trouble man
to the remote office at once. -

Reverting call

When a calling party dials & revertmg call,
the 11ne number of the called party is the same
as that of the calling party, with the station
digit being different. In a call of this class, the
circuits function in exactly the same manner as
described in connection with a regular call, as-
suming that the number dialed is 746112 from a
station whose number is 746111. 'The line finder
finds the calling line, the first selector repeater
responds to the first two digits 74 and at the

same time the switches in office B respond to

these first two  digits, after which the trunk is
Opened up and released because this is a call
"~ for a station back in the originating suboffice A.

Furthermere the indication. in the
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When digit 6 is dialed, the selector repeater is

driven to the sixth level for selecting an idle con-
nector after which this connector responds to
the tens and units digits 11 for selecting the call-
ing line, all in the manner previously described.
- Referring to the connector circuit of Fig. 13,
rele,y BY is operated after the units digit is
dialed because the sleeve conductor of the called
line is connected to (--), since this sleeve con-
ductor is the sleeve conductor of the calling line.
The operation of relay BY closes the previously
described circuit for operating relay RBT dur-
ing the interval between the operation of BY and
the operation of .slow operate relay 2TF. Relay
RBT opens up ‘both windings of relay RC, the
lower winding being opened at the inner upper
break contact of relay RBT and the upper wind-
ing being opened at the outer upper break con-
tact of relay RBT. It will be recalled that relay
RC was maintained energized over its upper
winding during the opere,tmn of relay RBT in
connection with a regular call. In connection
with a reverting call, however, the opening up of
the outer upper break contact of relay RBT of -
fects the release of relay RC because (+) poten-
tial is applied to the left hand fterminal of its

upper Wmdmg at a make contact of relay SAP

and (<) -potential is applied to the right hand

terminal of this upper winding (since the calling
Ime is the same as the called line) over a circuit
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extending from this rlght hand termmal upper
make contact of relay RC, make confact of relay
SA, sleeve conductor SC leading back to the
calling line by way of conductor i4 of the first

selector repeater used on this call, winding of

relay X of the first selector repeater, make con-
tact of relay L.CO, link sleeve conductor LS, make
contacts of the UF and TF relays of the line
finder, finder sleeve conductor FS, break contact
of line relay LR of the calling line circuit (which
is the called line circuit), connector sleeve con-
ductor CS extending to the connector multiple,
make contacts of relays TCI and UCI of the line
connhector, conductor 53, break contact of relay
2TF, make contact of relay |TF, conductor 94,
make contact of relay BY and make contact of
relay SAP to (<), thus short-circuiting the upper
winding of relay RC for effecting the relecase of
this relay. When relay 2TF is operated, there is
a locking circuit provided for relay RBT extend-
ing from (<), inner lower make contact of relay
SAP, conductor S’I‘K make contact of relay 2TF,
conductor 104, make contact of relay RBT, break
contact of relay RC and winding of relay RBT fto
(—), thus maintaining both windings of relay
RC de-energized and preventmg the operation of -
this relay during the remaining portion of this
connection. It will thus be seen that relays BY
and RBT will be operated and relay RC will be
released when the units digit is dialed in con-
nection with a reverting call. ._

When the station digit is dialed, relay RI is
operated as previously described and, since relay
BY is locked operated, the calling party will hear
the busy signal. The instructions are for the
calling party to hang up the receiver and waikb
a few seconds for ringing to be effected and then
to remove the receiver to establish the talking
connection with the called party. When the
calling party hangs up, relay CB and SA are re-
leased, but relay SAP is maintained operated over
a circuit extending from (4-), upper make con-
tact of relay SAP, make contact of relay RBT,
conductor 105, lower winding of relay TT, con-
ductor 106, break contact of relay AB break con-

tact of relay SA and winding of relay SAP to

(—). This circuit operates relay TT and holds
relay SAP operated. Relay TT, at its second

Jower break contact opens up the impulsing cir-

cuit to prevent any further operation of relay
CB from transmitting 1mpulses to the eeuntmg
and CHO relay cireuits. :

The ringing circuit is now closed by way of
the lower-most make contact of the counting re-
lay operated in response to the station digit (in
this example C2), conductor 58, break contact
of relay CHO, Wmdmg of relay TR, break con-
tact of relay RV, make contact of relay RI, make
contact of relay TT, conductor 56, make con-
tacts of the UC and TC relays of the line con-
nector, tip side of the line ecircuit, substation
circuit, ring side of the line circuit, make con-
tacts of the TC and UC relays of the line con-
nector, conductor 55, make contact of relay TT,
make contact of relay RI and break contact of
relay RV to (4-). This rings the called station
and when either the calling or the called party
removes the receiver, trip relay TR operates to
short-circuit and release ringing relay RI, afier

- which answering bridge relay AB is operated

over the line circuit. The eperetlen of relay AB
opens up and releases relay SAP. At the con-
tinuity rnake contact of relay AB, (—) through
resistor 5RS is applied to the lower winding of
relay TT for maintaining this reley in its opers
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ated position until relay SAP has time to release.
- The release of relay SA when the calling party
hangs up, effects the release of the first selector
repeater and the line finder, as previously de-
scribed. The LO and CO relays of the line cir-
cuit are maintained energized until relay SAP is
released by means of the (4) which is appilied
to the sleeve conductor of the line circuit by way
of conductor 53 and make contacts of relays RBT
and SAP. When relay SAP releases, (4) is re-
moved from conductor 53 for releasing relay LO
of the line circuit. Relay CO is slow o release
and when relay LO is released, the closed circuit
across the line is effective to again operate reiay

I.R for closing a circuit for holding relay CO, this -

circuit extending from (+4), inner lower make
contact of relay LR, inner upper make contact
of relay CO, upper winding of relay 1O and wind-
ing of relay CO to (—). This circuit is extended

from a point between the windings of relay LO »

and CO by way of the lower make contact of
relay CO to the lower winding of relay LO for
energizing this winding of the LO relay. Since
the windings of the LO relay are differentially
connected, this latier relay is not operated aft
this time. Talking battery for the connection is
fed through the windings of relay LR and ()
potential is applied to the connector sleeve CS of
this line circuit to maintain the line busy to
other calls. With relay CO operated and with
relay LO released, the connections to the com-
mon marker wires are maintained open. When
both parties hang up their receivers relay LR is
released to restore the circuit to normal.

Incoming trunk call

~ Since the two-way trunk circuits between the
A and B offices are conhected to the outgoing
terminals of the first selector repeaters and to
the incoming terminals of the incoming selectors
in office A, it will be obvious that relays CB and
SA of the incoming selector of Fig. 11 will be
operated when this incoming selector is selected
in office B. It has already Been explained how
these relays of the incoming selector are- discon-
nected on an outgoing call from office A to
office B.

~ Assuming the incoming selector associated with
one of the two-way trunks to be selected on 4
call from o ce A
coming selector is the one illustrated in Fig. 11,
the closed circuit across the MT and MR trunk
conductors effects the operation of relay CB for
closing an abvious circuit for operating relay SA.
Relay SA applies () potential to the allotter
conductor {ALT for operating the (AL relay ol
the trunk allotter to mark this trunk busy to
outgomg calls. Since the impulse operations for
operating the counting relays of the incoming
selector and the operations for selecting and
operating the HC and UC relays, as well as the
operation of busy relay BY when all connectors
are busy, are the same as described in connection
with the first selector repeater, it is not believed
necessary to describe in detail the operation of
the incoming selector. It will be obvious that
the impulse repeating relays for an incoming
call to office A are in the repeater associatea
with the trunk in office B and, since the opera-
tion of the incoming selector forms no part ot
the present invention, the particular one shown
in Figs. 11 and 12 being for illustrative purposes
only, no further description will be provided in
cornection. W1th the operation of this circuit
element. -

10

i)

&3
-y

40

A%

fice - B to office A and that this in- -

60

65

70

05

28

Test clerk call

The circuits are arranged so that the test clerk
in office B may select the combination ¢onnector
in office A for testing purposes, when this connec-
tor is not in use on a regular service call. To de-
scribe the operation of this part of the system, it
will be assumed that the test clerk selects one
of the two-way trunks leading to office A and
operates the incoming selector associated with
this trunk by dialing three impulses for selecting
the combination connector. The three impulses
transmitted over the trunk are repeated by relay
CB oif the incoming selector, during which time
relay SA remains in its operated position be-
cause of its slow acting characteristics,. relay
CHO is operated at the beginning of the im-
pulse transmission and is released at the end of
the series of impulses. The counting relays of
the incoming selector are operated in a manner
exactly the same as those of the first selector re-
peater, previously described. |

The counting relay C3 is left in.its operated
position at the end of the transmission of the
three impulses and when relay CHQO is released
a circuit is closed for operating relay HC3 ex-
tending from (4-), upper-most make contact of
relay SA, break contact of relay CHO, conductor
107, break contact of relay CB6, conductor 108,
nreak contact of relay CX, make contact of re-
lay C3, conductor (09 and winiding of relay HC3
to (—). Relay HC3 extends its operating cir-
cuit to the winding relay HC68 for eperating this
latter relay, after which the (4) potential ap-
plied to the windings of relays HC3 and HC68. is
extended back to make contacts of relay L.CO
for a purpose which will later be explained. A
circuit is now closed for operating the connec-
tor marker relay associated with the selector used,
relay CLO{ in the present example, extending
from (), upper-most make contact of relay SA,
break contact of relay LCO, break contact of relay
BY, conductor {10, make contact of relay IHC68,
conductor 42, winding. of relay CLOI, break con-
tact of relay CLOI1 and break contact of common
lockout relay CLO to (—). The operation of re-
lay CLOI transfers its winding from. the circut
leading directly to (—) at a break contact of
relay CLO, to (—) by way of the winding of
relay CLO for operating this latter relay and for
locking relay CLOI.

A circuit is now closed for operating relay
I2ALG of the connector allotter which may be
traced from (4), make contact of relay HCB88S,
make contact of relay HC3, conductor 36, make
contact of relay CLO/{ of the connector marker,
conductor 35, break. contact of relay GD of the
connector allotter, break contact of relay {2AI1,
and winding of relay [2ALG to (—). It will be
understood that the operation of relays CLOI and
CLO of the connector marker effects the locking
out of all other relays of the connector marker
to prevent the operation of any one of these
relays by another call during the time that the
operated relay of the marker used in connec-
tion with the present call is functioning. |

The operation of relay 12ALG of the connector
allotter closes an c¢bvious circuit for operating
relay GD, which in turn transfers the operat-
ing circuit of relay {2AG from the break to the
make contact of relay GD and thence by way of
a break contact of relay 12AL and a make con-
tact of relay {2ALG to the winding of this latter
relay. A circuit is now closed for operating the
proper UC relay of the incoming selector for
connecting to connector No. 12 (in this example
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‘relay UCI2) which extendg from (), upper-
‘most make contact of relay CLOI of the connec~
“tor marker, conductor {5, upper-most make con-
‘tact of relay (2ALG of the connector allotter,
‘conductor 25 and winding of relay UCI2 to (—).
‘A circuit is also closed for operating connector
-test relay TTC of the No. 12 connector which may
be traced from (1), make contact of relay HCS3,

conductor 37, make contact of relay CLOI, con-

~ductor 38, make contact of relay 12ALG, conduc-_
‘tor 39 and winding of relay TTC to (—).

~ At this point it will be pointed out that the

‘No 12 combination connector circuits are exact-
1y the same as for the regular connector ex-
cept that the combination connector has the TTC !
‘relay and the circuit connections shown below
.the heavy line of Figs. 13, 14 and 15 added. TFur-
‘thermore, the Y connections shown above the
heavy line of Fig., 14 are used instead of the X
‘connections for the combination connector cir-
With this explanation, the operation of
-the combination connector will be continued.

Link cutoff relay L.CO of the incoming selector

:is now operated over a circuit extending from
(+4) applied to the left hand terminal of relay
UC{2 (this circuit having been previously de-
;seribed) , make contact of relay UCI12, conductor
At and winding of relay LCO to (—).
L.CO closes a locking circuit for itself extending
“from (), upper-most make contact of relay SA,
make contacts in series and winding of relay L.LCO
to (—).
this locking circuit by way of conductor (12 to the
locking circuits of relays HC68 and HC3 for main-
| -_ta,ining these two relays locked until relay SA of
.the incoming selector is released, |
these relays will be locked over other clrcmts as
- -will be described. S |
.+ The operation of relay 1L.CO opens up the a,bove
‘deseribed circuit including conductors 42 and 110
-which is effective to release relays CLO{ and CL.O
.of the connector marker, thus placing this marker

The operation of relay LCO extends

after which

in condition for use by another call. - The opera-

tion of relay LCO of the incoming selector, at
its continuity contacts, disconnects the incoming
trunk conductors from the windings of relay CB
‘thus effecting the release of this relay, it in
turn opens up and releases relay SA for in turn
‘releasing the counting relay left operated.
'L.CO transfers the trunk conductors to connector

Relay

No. 12 by way of conductors 113 and 114 and

make contacts of relays UCH2 and HC6E8 of the
‘incoming selector for opera,tmg relay CB of the

No. 12 connector. Relay CB effects the opera.-

manner,

closes an obvious circuit for locking relay TTC.
Relay SAP of the connector applies (4) po-

tential to allotter conductor 12ALC (not shown

but which corresponds to conductor [ALC of the

‘connector shown in Fig. 13) for operating relay
‘12AL: of the connector allotter, this relay in turn

opening up and releasing relays 12ALG and GD.
[2AL of the connector allofter is only

5
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and conductor {15 to the locking circuit of relay
L.CO for locking this relay in its operated posi-

tion after relay SA of the incoming selector 1s
released. 'This locking circuit is also extended to

relays HC68 and HC3 by way of conductor 112

for locking these relays operated from the se-
lected connector, before the locking circuit for

 these relays provided by relay SA of the incom-

10

1ng selector is disconnected.
‘Since relays HC3 and HC68 of the 1ncom1ng

selector are operated on this class of call, the

test conductors 116 and {17 leading to the test
desk in the distant office are extended through

' " ‘make contacts of relays UcCi2 and HC3 to con-
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tions of relays SA and SAP in the prevmusly de- y
Relay SA of the connector -

60

locked operated as long as relay GD is operated |

for extending (-4) potential to the locking cir-

cuit of relay 12AL including its upper winding.

Consequently, relay 2AL will be released when
the connection using connector No. 12 is re-
leased, thus rendering connector No. 12 available

for selection from the test dec;k at any tlme that
it is not in use. |

" The operation of relay SA of the No. 12 con-
nector extends () from the break contact of
its RC relay back over sleeve conductor (2SC,

ithrough make contacts of relays HC68 and UC{2
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- ductors 48 and 49 leading to make contacts of

relay TTC of the combination connector. Since
relay TTC is operated, these test conductors are
extended by way of conductors 118 and 119 and
the Y connections of the connector circuit to con-
ductors 55 and 56, these conductors being discon-
nected from contacts of the TT relay by the

operation of the TTC relay. Conductors 55 and

b6 are extended through contacts of the line

‘connector relays to the line conductors of the

called line and since these line conductors are
not connected to the contacts of the TT relay,
they are maintained clear of any battery or ring-
ing current connections. PFurthermore, relays RI
and TT of the connector are not operated on a
test call because the Y. connection from the RI

relay, including conductor 120, is opened at:a
break contact of relay TTC and, since relay RI

cannot operate, the circuit for relay TT is not
completed. The cutoff and lockout relays of
the called line are operated, however, over a cir-
cuit extending from the sleeve conductor of this
line, through make contacts of the TC and UC

- relays, conductor 53, Y connection shown in the

upper right hand portion of Fig. 14, conductor
121, make contact of relay TTC, conductor 54
and make contact of relay CX, it being under-
stood that relay CX of the connector counter is
operated after the units digit is dialed for se-
lecting the line, as previously explained. The
operation of the cutoff and lockout relays of the
called line removes the battery bridge from this
line circuit so that a c¢lear test circuit is ex-
tended from the test clerk’s desk to the called
line conductors. :

- The test can test the called line over this pair
of test conductors, making the various tests usu-

ally provided at a test clerk or wire chief’s desk

in the distant office. After making the test of
the called line, an additional digit 1 can be dialed
for impulsing the CB relay of the connector to

operate counting relay Cl! and release counting

relay CX, in the prevmusly described manner.
This circuit to the connecfor counter is main-

tained intact because nmther the T'T nor the RI

relay of the connector is operated. This release
of relay CX disconnects (4-) potential from con-
ductor 54, thus de-energizing the sleeve conduc-
tor of the called line for placing the line relay
of this line across the line conductors, so that
the test clerk may go across the test conductors
with a closed circuit to operate the line relay,
which in turn causes the line finder of an idle

link to connect to this line circuit and apply dial

tone to the connection. In this manner the test
clerk may test the functmmng of the inward cir-
cuits of each line selected. Another digit No. 1
may now be dialed, which is effective to release
counting relay Cl and . operate counting relay
C?2 for again applying ( —]—) potential to conduc-
tor 54 and thence to the sleeve conductor of the
called line for removmg the battery brldge from
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the line cirecuit to dgain set up the autwa,rd test
condltlon to this line. - -
 From the above description of a test clerk call
1t will be obvious that a- busy verificatien call
from this same desk or from a special cperator’s
position may be made in a similar manner for
connecting to the called line when husy, for the
purpose of offering the call to a
or for any other reason desired. When the oper-
ator dials the line by way of the combination
connector for busy verification purposes, the line
number only is dialed, -the station digit being
omitted, otherwise the dialing- - of the station
digit would remove - (4+) . potential from con-
ductor %4 for releasing the cutoifl and lockout
relays of the called line which is undesirable: in
connection with a call of this class. - 2
- It will now be assumed that the combma.tmn
connector (No. 12) is busy when the operator in
the distant office dials level 3 from the first se-
lector repeater. When relay CILOI{ of the con-
nector marker is operated, a circuit is closed
for operating busy relay BY of the incoming se-
lector extending from (-4-), make contact of re-
lay HC68 of the incoming selector, make contact
of relay HC3, conductor 36, make contact of
relay CLO'1 of the connector marker, conductor
39, break contact of relay GID of the connector
allotter, make contact of relay 12AL (operated
because the No. 12 connector . is busy), conduc-
tor 31, make contact of relay CLOI, conductor
41 and winding of relay BY to (—). Relay BY
operates and closes a locking circuit for :itself
extending from (), uppermost make contact
of relay SA, break contact of relay LCO, make
contact and winding of relay BY to (—). The
operation of relay BY opens up the circuits fo
the counting relays of the incoming selector for
effecting the release of the relay of: this group
which was left operated. The release of the
counting relay opens up the selected channel
circult; thus releasing relays HC68 and HCS3, since
these relays are not locked in their operated posi-
tions because their locking circuits are open at
contacts of relay I.CO, this relay not being oper-
ated on this call because relay UCI2 cannot be
operated. The reason relay UC{2 is not oper-
ated is because its winding is open at a make
contact of relay (2ALG, not operated at this time
because its. ecircuit is open at the 10Wer-most
break contact of relay {ZATL., -

- This means that relays CB, SA, SAP and TTC
of the No. 12 connector cannot be operated on
a-call of this class, that is when the No. 12 con-
nector is busy. Relay CIL.O{ of the connector
marker is released when relay BY operates be-
cause of the opening of the break contact of the
continuity combination of relay BY. Since re-
lay CLO of the connector marker is in series with
the CLOI relay, relay CL.O is also released.. Busy
tone is now applied to the. calling line from the
source of busy tone, condenser 122, make con-
tact of relay BY of the incoming selector to the
tip side of the trunk circuit MT leading to- the
distant office. Relay BY is maintained locked
in - its operated position until the connection is
released for removing (+) potential from the
continuity spring combination of relay BY at
the oute:t -most make contact of relay SA |

Qutgoing tr unlc call .

On an outgoing call from oface A to 0 fice B,
the line, line marker, finder allotter and finder
circuits function in response to the removal of
the receiver at the calling station, all in the pre-

toll connection
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viously described manner, for connecting the call- .
ing line to relay CB of the first selector repeater,
'The relay operations are now the same, in re-
sponse to the seizure of the first selector repeater
as previously described and the counting relays
are operated by impulses transmitted from relay
CB. Furthermore, contact 69 of relay CB repeats
these impulses over the selected two-way trunk
circuit to office B, as previously explained.
In the event that the first digit is anything but
7, the release of relay CHO at the termination
of this digit closes a circuit for operating the
No. 1 stop relay ISTP extending from (4-), lower
middle make contact of relay SA, break contact
of relay ISTP, break contact of relay CHQ, con-
ductor 81 or 82, break contact of relay 2TF, and

thence by way of a break contact or a make con-

tact of relay C6, depending on whether the digit
operated this latter relay or not, make contact
of the counting relay left operated and any of

the channel conductors { to 3, inclusive, 5, 6 or 8

to 0, inclusive, conductor 123 and upper winding
Relay ISTP closes a Jock-
ing circuit for itself at its continuity contact to
(+) at the make contact of relay SA. 'The op-

eration of relay |STP opens up the “pick up” con-

ductor leading to the counting relays to prevent

succeeding impulses from operating the ceuntmg

relays of the first selector repeater. The suc-
ceeding impulses are repeated by contact 69 of
relay CB to the selected two-way trunk circuit

leading to office B, with the upper Wmdmg of
relay POL, the Wmdmg of ccil IMP and the talk-

ing condensers all being short-circuited by the

make contact of relay CHO, this latter relay belng
operated since its circuit remains completed to
the “pick up” impulse contact of relay CB.

In the event that all trunks to of

ce B are busy

when relay ISTP is operated, busy tone will be
applied to the calling line by way of its make con-

tact and the make contact of relay BY, sincerelay

BY is operated under this condition by the trunk

allotter and trunk marker circuits, in the pre-
viously described manner. The UC and the TMC
relays are prevented from operating under this
condition because no ALG relay of the trunk

allotter can be operated when all two-way trunks
are busy. Consequently, relay STK of the first

selector repeater Is not operated, its circuit be-.

ing open at a make contact of relay TMC. Fur-

thermore, conductor ST leading to the winding

‘of relay SW of the incoming selector associated
with this trunk is not energized because it is
open at a make contact of relay TMC.

In the event that the first digit is 7 and the
second digit is anything except 4, then the cir-
cuits function in response to the dialing of No. 7

for the first digit in the previously described

manner. Now when relay CHO of the first se-
lector repeater is released at the end of the sec-
ond digit, a circuit is closed for operating relay
ISTP extendmg from (), lower middle make

contact of relay SA, break contact of relay ISTP
break contact of relay CHO and over the pre-

viously described contacts of the 2TF and the
counting relays to the multipled channel con-
tacts of the counting relays to the upper Wmdmg
of relay ISTP for operating this latter relay, which
closes the previously described locking circuit for
itself. The operation of relay ISTP under this
condition again stops the operation of the count-
Ing relays but permits the transmission of re-
peated impulses by contact 69 of relay CB-to the
distant office. Since relays 1DI and 2D2 will not
be operated under the above ccondition, the first
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selector repeater does not function as a selector

_repeater in response to the third digit, beceuse :
as previously explained, the “p1ok up” oonduotm _-

- for operating the counting relays is open.
~ 'In the event that all trunks to the main of
are busy when the first dlfnt is 7 and the second
~digit is anything except 4, relay BY is operated
over the prevmuely described circuits end the busy
tone is connected to the calling line, In this

™

event, no UC relay is operated for extending the_

ice trunl&'

_.connectlon to an 1nterol.

‘Subject matter disclosed but not claimed here- |

1n is claimed in my copending epphoetmn Serial
No. 210,126, filed February 9, 1951, and assigned
to the same assignee as the plesent epphcatmn
- Having described an automatic telephone sys-
tem as particularly adaptable for use in an in-

teroffice network, in which one office is a suboﬂ‘ioe _-

of the relay type operatnm out of a distant main

_office as one specific emb bodiment of the present

invention and -since this embodrment discloses
- certain new and. novel feetures as partlculerly
applied to an all relay type system, it is desired
- to be understood that the present form is selected
 to facilitate the disclosure of the invention rather
than to limit the number of forms thh it may
ASSUINE . and it is to be further unders,,ood that
various rnod1.ﬁoat1on5 edeptetlons and eltel [X
tions may be epplled tc the speo1ﬁo form shown

‘in order to meet the requ1rements of practice
without in any manner departing from the spirit
or scope of the present invention exoept as limited

| . by the eppended claims.
Whet Iclaimis: -

1. In an autornetio telephone system a me,m?_‘ '
flice interconnected by trunk

ofﬁoe and a subo
_l1nes subsorlbers l1nes in sald of]

ices, a plurality

of selector repeaters in seld subo Tice, means con-

_trolled in response to calls over said subscribers’

~and one of SEle trunl; lmes means for tre,nsm1t~

ting impulse digits from a calling line to said -

. .seleoted seleotor repeeter end for repeatmg ..lercl
~ impulse digits over said selected trunk line, a first
~and a second digit recordlng relay essoomted with
each of said selector repeaters responsive only to

a partloular first digit and a par ticular second
ang

digit transmltted from said calling line,
“means controlled by the operation of said digit

- recording relays. for clearing oub said selected:

trunk line and rendering it available -fo other
calls whﬂe sald selected. seleotor ‘repeater cor-
tinues to be used by se1d calling line.

2. In an automatic telephone system, a main

. office and a suboffice "interconnected by trunk .

. lines, subscribers’ 11ne,s in said offices, a plurehty
of selector repeaters in said suboffice, means, in-
cluding a plurality of line finder relays opereted
in various combinations in- response to calls over

said, subscribers’ lines. for: seleetlng one . of: se,1d_.

- -selector repeaters and one of said trunk lines,

ice

10

-__-ofﬁoe encl a. subo
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“me 1nteroonneoted by trunk
lines, subsombers 11nes in seucl offices seleet1ble by

_cllelmg an 1nver1&ble number of digits, a plu-
rality of selector repeaters in said suboffice,
. means. controlled in response to calls over said
_subscribers’ lines for selecting one Yvf said selec- -
~tor repeeters and one of said tr unk lines, means
for transmitting impulse digits from a calling
~line to said seleoted selector repeeter and for re-
peating said impulse digits over said seleoted_
trunk line, a frst and a second digit recording

1e1ay ereometed with each of said seleotor re-
peetels responsive only to a particular first digit

'and a particular second digit transmitted from

15

seld oellmg lrne and means oontrolled by the

operation of said digit recording relays for clear-
- ing out sat id selected trunk line and 1ender1ng it

" available to other calls while seld seleoted selec~
 tor repeeter contlnues 10 be used by seld celhng

20

iine.
4. ITn a telephone system two o‘ﬁoes 1nte1 con-

~ nected by a.trunk line, a selecter repeater in one

g
ol |

of se1d oﬁioes a plure,lluy of counting releys a5~
~ sociated with said selector repeater, means re-
sponsive to the 1n1tle,t1on of a call from a dial

station on a l1ne in said one office for oonneotlng
said l1ne to S&ld selector repeeter end for caus-

~ ing said selector repeater to associate itself with
- said tlunk line, means responsive.to the d1e,l1ng

30

of a plurehty of impulse digits at said station for
seleotwel;s;r operetmg said counting relays in ac-

.ecordance with the dleled digits and for repeet-

B % T
e

lines for selecting one of said selector repeaters 10

ing cor respondlng impulse digits over said trunk .

- line, and means responsive to the selective opera-

tion of said oountmg releys in. eooorclenoe with

..a certain oombme,tmn of nnpulse digits . for dis-

essooletmg seld seleotor repeeter from smd trunk

" line.

5. In La, telephone eystem two oﬁoes 1nteroon-

connected by a trunk line, a selector repeater in

one of se1cl offices, a plurehty of counting rele,ye

- associated with said selector repeeter means re- -
sponsive to- the- initiation of a call from a dlel

- station on a line in said one o
5 said line to said selector repeater and for caus-

fice for connecting

" ing said selector repeater to associate itself with
- said trunk line, means responsive: ‘to the dialing

of a plurality of impulse digits at said stetlon for
selectively operating said counting relays in ac-
.cordance with the dialed digits end for repeat-

..'_1ng oorreSpondmg 1mpulse digits over said trunk

line, and means. responsive to the selective. opera.-
tion of said oountlng relays. in eooordenoe with

a certain combination of impuise digits for dis-
‘associating said selector repeater from said trunk

~ line, whereby additicnal digits selectively operate

60

said counting relays but do not repeat seld ad-

ditional digits over said trunk 11ne 1
6. In a telephone system, a seleotor repee,ter-
havmg access to two groups of outgoing trunks,

two groups of trunk selecting relays. associated

: means for transmitting impulse digits from a '

. calling line to said selected selector repeater and

~for repeating said impulse digits over: said se-
- lected trunk line,
- ecording relay associated with each of said se-
_leector repeaters responsive only to a particular

" first digit and a particular second digit trans-

mitted from said calling line, and means- con-

- trolled by the operation of said digit recording

. relays for clearing out said selected trunk line
and rendering it available to other calls while
said selected selector repeeter contmues to be
used by said calling line.

a first and a second digit re-

with said selector repeater, means 1nolud1nﬂ‘ a,

~ calling line for establishing a connection to a
- called line, means responsive: to the seizure . of

65

said selector repeater by said oelllng l1ne dur1ng
the establishment of said. oonneotlon for selec~

- tively operating the. trunk selecting relays. of one

70

group for selecting a trunk in one of said. trunk

groups, and means responsive to dial 1mpulses
received over said calling line during: the estab-
lishment of said oonnect1on for selectively oper-
ating the trunk selecting relays of the other
oroup for selecting a trunk in the other frunk
croup and for freeing said trunk in said one trunk

3, In an automatic telephone system, a main 75 group
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7. In a telephone system;- a selector’ Tepeater
havmg access to two: greups of ‘outgoing trunks,
WO - greups of trunk seleetlng releye associated
“With -said ‘selector repeater, means including-a
calhng line ; for estabhshmg a- cenneetlon 10’ a
“called: line, ’mee,ns responsive to the seizure of
~said selector repeater by said calling line during
~the -establishment ‘of said connection for selec-
“tively operating the" trunk selecting relays of ‘one
group for selectmg g, trunk in one of said trunk
ﬂ'reups -and means responsive-to dial impulses re-
cerved ‘over said calling line durmg the establish-
“ment of said connection for selectlvely eperetlng
~the trunk selecting relays of the other:group for

“selecting a trunk in the other trunk group and

' "‘fbr" réleasing the se'leetirely' ope'rated frunk se-
leetmg releys ‘of  said one greup, whereby said
“trunkin said one trunk group is rendered- avail-

“ahle for another donnection while said first ‘men-

tlened connection remains established.

- 8.'In" a“teléphone ‘system, a seléctor repeater,
-two relay’ type trunk ‘selectors associated with
~-said-selector: repeeter two trunks each aceessmle

~to a-Separate one of*said trunk -selectors, ‘means -
~‘ineluding a calling line for- estebhshmg a-connec-

tlen to a called ‘line, means respenswe to the
~seizure of ‘'said selector repeater- by ‘said ‘calling
~lirie for- .'szelectwelzi,r eperetmg ‘the relays of ene of
“said trunk ‘selectors to connect said -sélector re-

*peetel with-one of ‘said trunks, means for direc-

- tively - eperetmg the relays 'of the other of said
“trunk selectors ‘to ‘connect sdid: selector repeater
Wlth the othe1 ef S&ld trunks end means reSpen-
mg said selecter repee,ter frem seld one trunk.
‘9. In a telephone system 5 ‘sefector Tepeater,
tWe relay type “trunk  selectors ‘associated with
said selector repeeter two trunks each accessible
"t a seperete one -off seld trunk ‘selectors, means

responswe to the' seizure’of said selector: repeeter"

-~ for selectwely operating the relays of one of said
“trunk-sélectors to cennect said” repeeter with one

Cof said trunks, and means for directively eperet— |

1ng the relays of the other of said: trunk selecters

“to’ eohnect’said’ selector" repeater with the other--

ef said:trunks-gnd for causing the relays-of seld
one- trunk selector to disconnect said ‘seléctor ‘re-
peeter frem said one trunk.

<10. In-a-digit ebserblng selector repedater com-
prlslng a plurality ‘'of ‘eroups of trunk selectmg
releys &) plure,hty ‘of" eutgemg trunks, “means
respenswe ‘to ‘the “Seizlire” ‘of “said ‘selector “re-
peeter for- Va,rmbly operetmg the trunk selectmg
"Télays of one grotip-for: seizing a ﬁrst idle' one ‘of

smd euteelng trunks impulse recewmg means for-

reeewmg 1mpulses mdwatlve of any: dlglt value
means- for - repeetlng -sdid’ nnpulses over smd
selzed trunk means meludmg seld 1mpulse re-
selectmg releys ef the ether group’ fer selzmg a
secend idle “ohe “of 'said eutgomg trunks, “-and
“meéans operated‘in response to the cempletmn of
“said 'reception and- repetltlen of ‘impulses of "a

predetermmed digit“value for teleasing’ said- ﬁrst__

eutgemg trunk.
11, In 3’ digit e,bserbmg selector repedter ¢om-
pr151ng e_, plurehty of- greups of trunk seIectmg

ffff

responsrve te the ‘seizure ef said selecter TE-

peater fer Verle,bly eperetmg the trunk: selecting -

“relays’ of one group for ‘seizing a first idle one’ of

Sk
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sdid outgoing trunks, ‘impulse receiving- “means

.reeelvmg means for

for recelvmg ‘impulses ‘indicative - of any--digit

value, means for repeating said impiilses ‘over
said seized trunk, means 1nclud1ng ‘sdid imptlse
variably - operating ‘the

“trunk ’ selec.tmg relays of 'the ‘other: group - for

'selzmg a second idle one of ' said outgoing trunks,

“and means operated in response to the comple-
tion of said receptlen and repetition of impulses

-of a' predetermined- dlglt value for -releasing ‘said

first outgoing trunk -and for-causing the trunk

- selecting relays ‘of said other group to -seize: se1d
f'-secend outgoing trunk.

12,7 A digit ‘absorbing selector repeater accord-

ing to claim 11 and including- a - plurality:of
counting Trelays for -counting -said -‘reéeived
‘impulses.

-13.- A d1glt -dbsorbing- -selector- repeater--ac-

--eording to claim ‘11 and includihg a plurality of

~counting ‘and recording relays for counting end

S eeerdlng said received: 1mpulses

14, In g teleplione system; a-selector r'eb'eeter

twe relay type trunk selectors- associated’ with
--said -selector repeeter two trunks-each: eceessﬂ:}le

- to a separate one-‘of said trunk -selectors, meins

“responsive to-the Seizure of ‘said selector-re-
‘ peater by a calling line for selectively’ operating

the releys of one- ef said trunk selecters t0-con-

- nect said selector repeeter ‘with -one of‘said

30

trunks, and means for ‘directively eperetmg the

_“.?’rele,ys of the-other of said triunk selectors to ¢on-
- nect-said’ selector repedter with the other of said

trunks and to disconnect said - selector-repeater
from said one of said trunks.. =~
- 19. In a telephone system, a ‘selector repeeter,

~two relay type trunkselectors ‘associated with
“'said sélector repeater,’two trurks’each accessible
“'to-a ‘Separate one of‘said’ trunk- seleéctors means
“responsive to the-seizure of ‘said selector repeater

40>

by a eallmg line - for- selectively- -operating the

-relays -of one of said trunk selectors to‘connéct
“'said seléctor ‘repeater” with ‘one’of said-‘trunks,
- means for- dnectwely eperetmg ‘the' relays-of
“the otHer of $aid trunk seléctors toé’cohnnect'said
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selector- Tepeater with- the -other of-said ‘trunks

“and -to- diséonnect-said - selecter__repee,ter from
'said 'ene‘ : 'ef " éeid "'trunks eJnd Iﬁee,hS‘ ‘rese"ensive

50
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repeeter 1ndependent ef seld trunk whenﬂ seld
“one of'said trunks is: 1d1e Or busy- Tespéctively. -
- UWINFRED T4 POWELL
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