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l |

This invention relates to telephone systems
and it more particularly pertains to automatic
telephone systems using step by step Switches.
It is the main object of the present invention

to provide improved circuits, of the character
later described, which render the equipment sim-

ple and economical and which function in a

positive and reliable manner to provide dial

service in a telephone exchange.

For the purpose of simplifying the illustrations
and 1acilitating the explanation, various parts
and circuits constituting the embodiment of the
Invention have been shown diagrammatically
and certain conventional illustrations have been
employed, the drawings having been made more
with the purpose of making it easy to under-

8 Claims. (CL 179-_—'-18)'

o

Fig. 3 shows th_é"remaining portion of the

‘above mentioned line finder.

Fig. 5 shows the apparatus and circuits of the
selector associated with the above mentioned
line finder to make up one link circuit. -

'Fig. 2 and 4 shows the circuits and apparatus

of the common allotter used in connection with

- the allotment of the finder-selector links of the

10

15

stand fthe principles and mode of operation than

with the idea of illustrating the specific con-

struction and arrangement of parts that would

be actually employed in practice. For example,
the various relays and their contacts are illus-
trated in a conventional manner, with all of the
contacts controlled by a particular relay being
associated with this relay by means of a dashed
line.  Instead of making use of the usual battery
and ground connections usually found in tele-
phone circuits, it has been found convenient to in-
dicate the connections to the negative side of the
common battery by the (—) symbol and to illus-
trate the connections to the positive or. ground
terminal of the battery by means of the ¢ 4-)
symbol, it being understood that these corre-
sponding symbols on all of the drawings in the
present adisclosure connect to the same terminals
of the common source of current. An object of
our invention is to provide 8 new and improved
finder allotter circuit. S |

Another object of the invention i.sr' 1o- p’rovide'

means in the allotter for pulsing the allotted
finder, with means provided in the allotter for
measuring o |
a time delay between the primary and second -
ary (X and Y) finder switch operations to allow

I a plurality of pulses to introduce

20

25

system. , | | -
Figs. 6 to 13, inclusive, show the circuits and
apparatus of a typical connector used in the
system of the present embodiment, with the
minor switch which is associated with the con-
nector being shown in Fig. 13. =
It is believed that the operation of the system.
together with the features disclosed, will best
ke understood by describing a typical call origi-.
nated on the line circuit of Fig. 1 and extend-
Ing to a connector terminal, illustrated in Fig. 12
and Indicated “to called line,” assuming that
the calling line number is 33 and that the called
line designation is 2222. |

- Line, line finder and allotter operation

When the receiver is removed at the calling
station, the closed circuit across the calling line

- eifects the operation of the line relay LR of the

30

35

assoclated line circuit, this circuit being traced
trom (), upper winding of line relay LR, break
contact of cut off relay CO, upper side of the
calling line T and the substation in series, lower
side of the calling line R, break contact of relay

CO, lower winding of relay LR, break contact of

lockout relay LO, common link busy tone con-
ductor LBT and upper winding of tone trans-
former TTF to (—). The operation of relay LR

 immediately makes this line busy by applying

40

the finder wipers or brushes to stop vibrating

before entering the selected bank level. |

The novel features believed to be characteristic
of the invention are set forth in the appended
claims. The invention, both as to its organiza-
tion and method of operaticn, together with
further objects and advantages thereof, will best

be - understood by reference to the following

specification taken in connection with the ac-

companying drawings in which like characters

designate corresponding parts and in which:
¥Fig. 14 is a block diagram showing how the

other figures should be put together (with cor-

respondingly numbered lines in alienment) for
convenience in explaining the various operations.

Fig. 1 illustrates the circuits and apparatus
for one of the lines of the system. with 2 DOr-~

tion of a line finder illustrated at the right hand

portion of this figure.

45
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(+) to sleeve conductor S leading to the con-
nector banks. “The operation of relay LR also
marks the level in which the calling line is lo-
cated by applying (4) by way of the lowermost
make confact of relay LR and break contact of
relay LO to the third off normal level termingl
In the XX bank of the line finder. 'The opera-
tion of relay LR also marks the terminal in the
level associated with the calling line by applying
(—) to the terminal of brush FS of the finder
over a circuit which may he traced from (—),
winding of relay LO, winding of relay CO, make
contact cf relay LR and the terminal to which
wiper FS of the finder makes contact. = = -
‘The operation of relay LR closes a circuit for
operating start relay ST of the allotter extend-
ing from (4), lowermost make contact of relay
LR, break contact. of relay LO, resistor IRS,
common start conductor AST and winding of

- start relay ST of the allotter to (—). The op-

60

eration of relay ST closes a cireuit for operat-
Ing relay SA of the associated allotter which may
be traced from (), break contact of relay LS,
conductor {1, make contact of relay ST, break

contact of relay XB, break contact of relay XA
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3
and winding of relay SA to (—). Relay SA I8

brideed by resistor 2RS to render this relay
slightly slow to release.

When relav SA of the allotter is operatled, a

circuit is closed for operating relay ST of the
allotted line finder which may be traced from
(4-), make contact of relay SA, break contact
of relay RS, conductor {2, make contact of re-
lay 1AL, conductor {FST, break contact of re-
lay SW and winding of relay ST to (—). With
either relay ST or relay SA of the allotter op-
erated, the common start conductor is energized
for starting up the mechanism which provides
timed pulses on the common timing conductors
for & purpose which will be later described. It
will be noted that relay (AL is locked operated
over a circuit extending from (+), make con-
tact of relay AL, conductor {AL, break con-
tact of relay SW, X off normal confact XON
and Y off normal contact YON of the line {inder,
conductor 1ALG and lower winding of relay (AL
to (—). The operation of relay ST of the line
finder closes a bridge around the X and ¥ off
normal contacts to maintain this locking circuit
for relay {AL complete even while the line finder
is operated in its X and Y directions.

The pulse generafor comprising relays PA and
PB of the allotter is now started operating by
means of a circuit on pulse conductor PG extend-
ing from (4-), make contact of relay ST of the
line finder, conductor PG, make contact of relay
1AL, break contact of relay LS, conductor (3,
hreak contact of relay YS, break contacts of re-

1ay PA to the operating windings of relays PA and .
At the same time that this circuit is

PB to (—).

closed, another circuit from this same (-+) ex-
tends through the lower winding of relay PA and
condenser ICN to (). Before this circuit is
closed by way of conductor PG, condenser ICN
is charged over a circuit including both windings
in series of relay PA. Now when (4-) is applied
to the PG conductor, the condenser discharges
through the lower winding of relay PA in such a
direction that the current flow through this lower
winding opposes that through the upper winding,
this resulting in the siow operation of relay PA,
the time of operation of this relay being deter-
mined by the time of discharge of the condenser.
Relay PB of course gperates before relay PA.
When relay PA operates, the above deseribed
circuit for relay PB is opened and this latter relay

releases. It is slightly slow to release because of

resistor 9RS bridged across its winding. The op-
eration of relay PA also opens up the above de-
seribed circuit to its own winding for effecting
the release of this relay. Relay PA is slow {0 re-
lease after ifs upper winding is de~-energized be-
cause of the charge current for condenser ICN
which now flows through both windings of relay
PA in series aiding relation, thus holding fthnis
relay operated until the charge cyvele of the con-
denser reaches a predetermined point. Relay PA
is also slowed up in its release by resistor {0RS.
When relay PA releases, the above described cir-
cuits for this relay and the PB relay are again
closed and these relays repeat the above described
cycle. This continues with relays PA and PB
pumping along to provide pulses for operating
magnet X of the line finder over a circuit which
will now be described. Each time relay PB op-
erates, a circuit is closed for operating the X mag-
net of the allotted finder traced from (43, break
contact of relay LS, break contact of relay AS,
conductor {4, make contact of relay SA, make

4 .
contact of relay PB, break contact of relay XB,
conductor 5, make contact of relay |AL, con-
ductor XM and winding of magnet X to (—).
When the marked level is reached by the line
finder (level 3 in this example) a circuit is closed
for the X magnet stop relay XA in the allotter

- which may be traced from (4), make contaci ol

relay LR of the line circuit, break contact of relay

- 1L.O, terminal and wiper XX of the operating line

10

finder, conductor 5, X stop conducior XSP, make
contact of relay IAL of the allotter, break con-
tact of relay AS, conductor 16, break contact of
relay YA and lower winding of relay XA to (—).
Relay XA closes a locking circuit for itself ex-
tending from (<), break contacts in series of
relays LS and AS, conductor [4, make contact of
relay SA, make contact and upper winding of
relay XA to (--). When relay XA operates, a
substitute circuit is closed for relay SA which Is
inndependent of the previously described circuit
including conductor 11, this substitute circuit
extending from (--), break contact of relay LS,

- conductor i1, break contact of relay YS, make

3{}

-
-~
"'lnl"l

51

!-J' E)

GO

contact of relay XA and winding of relay SA to
(—3}. This operation of relay XA occurs during
the time that relay PB is operated for stepping the
finder switeh to the marked level and during the
time that relay PA is operated for effecting the re-
lease of relay PB. Now when relay PB releases, a
circuit is closed for operating relay XB of the
allotter extending from (3}, break contacts in -
series of relays LS and AS, conductor {4, make
contact of relay SA, break contact of relay P1B,
make contact of relay XA, break contact and
winding of relay XB to (—). Relay XB closes a
locking circuit for itself extending from the above
described circuit including conductor 14, make
contact of relay SA, resistor 3RS, make contact
and winding of relay XB to (—).

When relay PB operates the next time it does
not close a circuit to the X magnet of the line
finder because this circuit, including conductor
5, is open at the break contact of relay XB. This
operation of relay PB does close 2 circuit how-
ever for relay YA which may be traced from (4)
on conductor {4, make contact of relay SA, make
contact of relay PB, make contact of relay X3,
break contact of relay YB and winding of relay
YA to (—). When relay PB is next released a
circuit is closed for operating relay YB and for
locking relay YA, this circuit being traced from
(-+) on conductor {4, make contact of relay SA,
winding of relay YB, make contact and winding
of relay YA to (—). This cireuit is effective he-
cause the release of relay PB opens up the cir-
cuit extending by way of the lower break contact
of relay YB to the winding of relay YA for re-
moving the short cireuit from the winding of relay
YB, thus permiitting the operation of this latter
relay in series with the winding of relay YA.
This operation of the XA, XB, YA and YB relays
measures off a time interval after the primary
or X magnet of the line finder has completed its
operation and before the circuit is closed for op-
erating the ¥ magnet of this finder, thus permit-
ting the wipers of the finder to stop vibrating be-
fore entering the bank of the selected level.

The next operation of relay PB, after relay YB
has been operated, closes a circuit for operating
the secondary or Y magnet of the allotted finder
extending from (4) on conductor i4, make con-

tact of relay SA, make contact of relay PB, make

contact of relay XB, make contact of relay YB,
conductor 18, make contact of relay {AL, con-
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ductor YM and winding of magnet Y to (—).

When relay PB releases, this circuit to the line

finder Y magnet is opened for effecting the release

of this magnet, thus stopping the switch at the
terminal in the level. Now when relay PB is next

operated, the above mentioned circuit to the v

magnet is again closed for stepping the line finder
to the second terminal in the level, alter which
relay PB is released. The finder is stepped to
the third terminal in the level when relay PB
again operates for closing the above described
circult to the Y magnet. Now when relay PB re-
leases, the Y magnet is de-energized leaving the

switch at the third terminal in the third level.
Referring back to the operation of relay YB

of the allotter, a priming ecircuit is closed for V.

10

15

stop relay YS to condition this relay for fast op- '

eration when the marked terminal is reached, for
stopping the line finder Y ‘stepping - operation.
This priming circuit may be traced from (),
make contact of relay YB, resistor
per winding of relay YS to (—), _
finder reaches the marked terminal a circuit is
closed for operating relay Y8 of the allotter which
may be traced from (4) on conductor (4, make
contact of relay SA, lower winding of relay YS,
make contact of relay YA, Y stop conductor YSP,
break contact of relay SW of the line finder, make
contact of relay ST, conductor 3. finder switch
sleeve wiper F'S and its associated terminal, make
contact of relay LR of the line cireuit, windings
of relays CO and LO in series to. (—). This eir-
cuit, in addition to operating relay YS, operates

relays CO and LO of the line circuit. The opera-
tion of relay CO opens up and releases relay LR,

but before this latter relay is released a locking

circuit is closed for relays CO and LO including
the lowermost make contact of relay CO, this con-

tact bridging the make contact of relay LR.
The operation of relay VS of the allotter opens
up the above described cperating circuit to the
PA and PR relays for stopping the operation of
these pulsing relays. To prevent the premature
release of relay PB, the operstion of relay VS
closes a locking circuit for relay PB which may
be traced from (L), make contact of relay 8T
of the line finder, conductor PG, make contact
of relay (AL, break contact of relay LS, conduc-
tor 13, make contact of relay ¥S, make contact
and winding of relay PB to (—), ‘The opera-
tion of relay ¥S opens up the above described

circust for relay SA for effecting the release of
The release of relay SA closes g cir- ;
cuit for opersting relav SW of the line finder

this relay.
which may be traced from ¢ +) coming hack
over slesve conductor TS from a make contact
of relay RD of the selector (the

TRS and up-
When the line

CB and RD re-

20

- allotter relays

© ciated with other
4.4}

lays of the selector being operated early in the

cycle as will be later explained)  break contact of

magnet Z, make contact of relay ST, X and Y off ¢
normal contacts in multiple, -lower winding of
ST to (—). This
circuit is effective becsuse conductor {FST is
aisconnected from (4-) by the release of relay
SA, thus removing the short cireuit from the
and allowing this
winding of

relay SW and winding of relay

lower winding of relay SW
relay to operate in series with the |
relay ST in a locking circuit for this latter relay
previcusly described. With relays SW and ST

of the line finder operated, (+4) coming back
selector- is extended

over conductor TS from the
through make contacts of these two relays, con-
ductor 3, wiper FS

for holding relays CO and

and terminal of the line finder
L LO of the line circuit.
The release of relay SA disconnects.conductor (4.

5 only when all links of the

cult for operating the AL

6 _
irom the windings of relays YS, XA, XB., YA
and YB for effecting the release of these relays.
During the short interval that relay YS was op-
erated, a circuit was closed for operating peg
count meter PC for counting this call. This cir-
cuit may be traced from (4-), break contact of
relay LS, conductor 17, make contact of relay
Y5 and winding of meter PC to (—). |
The operation of relay LO of the line finder
cpens up the ecircuit including conductor AST
tor effecting the release of relay ST in the event
that there is no other call waiting. In the case.
oi simultaneous calls, relay ST remains operated
and when relays XA and XB release, relay SA
can agalin operste. This operates relay 8T of.
the next finder for running the circuits through
another cycle in the same manner Just described.
The operation of relay SW of the line finder
Opens up conducter 1AL for opening up the above
described locking circuit for relay {AL for effect-
ing the release of this relay. This allots the
next link for the next eall and reiay (AL can-
not again operate until an allotting period is
effected as will be later described. The circuit
for operating the pulse generating reiays PA and
PB, including conductor PG, is opened by the.
reiease of relay {AL so that the pulse generating
relays will not be operated when reiay YS re-
leases to connect conductor i3 to these pulse
generating relays. o
It will now be exglained how a so called al-
lofting period is effected for reconditioning the
[AL-{BAL of links which have
become idle, this reconditioning being effective
| group have heen used,
L. e., full rotation of the links provided. It will
ke assumed that, previous to the release of relay
tAL as above described, all other AT, relays asso-
finder links were released he-
cause of the use of these finder links., It will
also be assumed that in the meantime links 2,
6 and {9 have become idle. It now hecomes nac-
period operation for

essary to effect an allotting

operating the AT, relays associated with these
idle links in order that These links mav be used
Py succeeding calls. With all AT, relays released,
& series circuit is extended through the bregk
contacts of all of these relays from (4-) on the
sixth spring combination from the top of relay
break contacts of gli gtner

|AL, through similar

AL relays, including relay (8AL, conductor i3
and lower winding of relay RS o (—). 'This
series circuit operates relay RS for closing a cip-
relays of all idle links
(ZAL, 6AL and (CAL in this example), this cir-
cult extending from (4). make. contact and up-
per winding of relay RS, conductor 20, break con-
tact of the 2. 6 and 10AT, relays, the AL conduc-
tors associated with these relays, break contacts
o1 the SW relayvs of the line finders assogiated
with these idle inks, break contacis of the X
and Y off normal springs of these three idle links,
the ALG conductors associated with these links

‘and 1?116’10?.?61' windings of the AL relays over a

circuit which is similar to that shown from con-
ductor {ALG leading to the lower winding of:

. the AL relay. This operates the 2, 6§ and (DAL

relays and then a- locking ecircuit is closed for
these relays which includes the AL and ALG con-
ductors and the lower windings of the associated

AL relays to (—).. When all of these AL relays.

‘have been operated, the above described locking

circuit for relay RS. including its upper winding,

15 opened for effecting the slow reiease of relay

5- RS. This marks the end of the allotting' period.
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and since the AL relays associated with idle links
nave been operated, these links may ke taken for
use in the previcusly described manner. While
relay RS is in 1ts operated position a tone is eon-
nected back to tone transformer TTF so that a
calline party will receive this tone by way of the
line circuit and the lower winding of the asso-
ciated line relay to the upper winding of coil
TTF until this alletting period is completed.

Tt will thus be seen that relay ST of the line
fAnder associated with the 1irsy operated AL relay
of the series (relay {AL in this ezample) will
operate in response to the calling line condition,
after which this AL relay will release to mark
the link busy and will remaln released untii ail
Jinks have been used again. When all links have
heen used over again, relay RS is again operated
for re-setting all the AL relays that have been
released because the associated link became Lusy
and are now in condition to be reoperaied be-
cause the associated link has become idie. TRis
operation provides uniform allotting, i. e., when
the allotter is advanced t0 a particular step in
its operation, the clearing out of & link in the
rear of this step will not effect tane allotting oi
this link in response to another call, but the al-
lotting operation will be forced to go through
to link #10 (last link) before it can come back
and use the earlier cleared link.

" n the event that the finder switcn fails to stop
on the marked level or on ihe marked contact
in the level, it will advance to itne QVerilow posi-
tion for closing the overflow contacts illustrated
in the lower portion of Fig. 3. This - operation
closes a circuit for operating relay YS in the al-
lotter which may be traced {rom (4, brealk coni-
tacts in series of relays LS and AS, conductor {4,
make contact of relay SA, lower winding ol re-

lay Y8, resister {1RS, conductor OF, make con-

tact of the overflow springs XYOF and make
contact of relay ST to (—), it being understood
that springs XYOF are closed n either the &
or the ¥ overflow position. Relay Y8 eflecis the
release of relay SA, after which relays XA, XB,
vA and ¥B and then ¥S are released, all in the
previously described manner for clearing out the
allotter circuits. The finder switch wili be ve-
leased because the circuit to relay ST of the line
finder is opened when relay SA releases to dis-

connect (+4-) potential from conductors {2 and

('ST. The release circuit for the finder switch
meay be traced from (4), break contact of relay
ST, X or Y oif normal contacts and winding of
release magnet Z to (—). |
The time release feature of the allotter wiil
now be explained. In the event that the calling
line is not found and the allotter circuit cleared
out within a predetermined time inferval, in the
previously described manner, the cireuits will be
automatically released by an impulse applied to
the “end of code pulse” conductor ECP approxi-
mately 8 seconds after a preliminary pickup
pulse is applied to pickup conductor PU. It will
be observed that the pulse on conducter PU may
oceur at any time during the operating cycle of
the allotter for extending this pulse through a
make contact of relay SA, conductor 2{, break
contact of relay TA, break contact and lower
winding of relay LT to (—) for operating this
latter relay.
o circuit extending from (--), make contact oi
relay SA, conductor 22, break contact of relay
TA, make contact and upper winding of velay LT
and resistor 4RS to (—).

that the circuits are not cleared out during the

Relay LT is locked operated over -

Tt will now be assumed.
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2 seconds following the pickup pulse, so that the
pulse on conductor ECP is effective to close a cir-
cuit for operating relay I.S which may be traced
from conductor ECP, make contact of relay LT,
break contact of relay LS, break contact of relay

ES and winding of relay LS to (—). Relay LS

by passes the circuit through the contacts of the
relay by way of the inner lower make contact of
relay LS to its winding for locking this relay
operated by the pulse on conductor ECP, it being
understood that relay LS is released at the end
of the impulse period on conductor ECP.

A circuit is now closed for operating finder faii-
ure relay FF which may be traced from (43,
make contact of relay | AL, break contact of relay
AS, make contact of relay LS, break contact and
winding of relay FF to (—). Relay FF closes 3
locking circuit for itself extending irom (+),
break contact of locking key LXK, make contact
and winding of relay FF to (—). Relay FF closes
an obvious circuit for lighting lamp IFNEF as an
indication to the attendant that some finder
failed in its operation. This relay and lamp are
maintained energized until manually released by

5 the momentary operation of key LK. The opera~

tion of relay LS also stops the pulse generaling
relays by opening up conductor 3. Relay AS is
also operated over a circuit extending from (4,
make contact of relay LS, make contact of relay
FF resistor 5RS and winding of relay AS to (—).
This relay locks itself operated over a circult ex-
tending from (4), make contact of relay 1AL,
make contact of relay AS, resistor 6RS, resistor
ERS and winding of relay AS to (—). The oper-
ation of relay LS also effects the release of relay
SA by de-energizing conductors i ! and 1. Relay
SA is slightly slow to release because its winding
is bridged by resistor 2RS and after this relay
releases a circuit is closed for operating relay ES
extending from (-4-), break contact of relay SA,
conductor 23, make contact of relay LS and upper
winding of relay ES to (—). Relay ES closes &
locking circuit for itself extending from {(4),
meke contact of relay ST, conductor 25, make
contact and lower winding of relay ES to (—).
The release of relay SA opens up the above de-
seribed operating and locking circuits for relay
LT for effecting the release of this relay. -
The finder is released because relay SA, in re-
leasing, disconnects (4) potential from conduc-
tors 12 and (ST for effecting the release of the
ST relay of the finder which in turn releases the.
finder switch in the previously described man-
ner. Relay (AL is released hecause its lower
winding, including conductor {ALG, 1S opened by
the release of relay ST and not closed again until
the switeh reaches normal for closing the normal
contacts of the XON and YON spring combina-
tions. As an additional check on the release of
relay fAL, the release of relay LS opens up the
circuit of relay AS, but this relay is locked oper-
ated by way of resistor 8RS if the 1AL relay does
not release. Consequently, the upper winding of
relay AL is energized over a circuit extending
from (<), break contact of relay LS, make con-
tact of relay AS, make contact and upper wind-
ing of relay AL to (—). Since this energization
of the upper winding of relay IAL opposes that
of its lower winding, the 1AL relay is kicked down.
The SA relay is now operated by way of conduc-
tor {1 to (4) at a break contact of the LS relay.
The ES relay is not released because of the pre-
viously described circuit through its lower wind-
ing by way of conductor 25. Relay ES remains

operated until the call is cleared out by the next




9

finder allotted and the ST relay is released, be-

cause relay LS will be released at this time.

- If the allotter relay ST remains operated for

an exceedingly long period of time, due to the

fact that the second allotted link in the above
example fails to clear out the allotter circuit,
pulses on conductors TP{ and TP2 are effective
to bring in an emergency start finder alarm lamp.
ESF as will now be described. With relay ST
operated, a pulse on common pulse conductor TP1
operates relay TA by way of conductor 24 and
this relay locks operated over a circuit extending
from (4-), make contact of relay ST, conductor
25, make contact and winding of relay TA to
The operation of relay TA opens up and
releases relay LT, if operated at this time. After
& comparatively long interval of time, a pulse is

(—).

applied to conductor TP2 and, if relay ST has not

been released for releasing relay TA, a circuit is

extended from conductor TP2, make contact of
relay TA, break contact of relay ES, break con-
tact and winding of relay TB to (—) for operat-
ing this latter relay. Relay
to (4-) on conductor 25.

from (4), make contact of relay TB (or TA),
break (or make) contact of relay ES and lamp
ESF to (—). It will be understood that the cir-
cult of lamp ESF may control a major alarm for
indicating to a distant operator that there is a
major trouble condition in this remote dial office.

TB locks operated
Relay TB remains.
locked as long as the ST relay is operated and
lamp ESF is energized over a circuit extending
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It will now be explained how relays CB and RD

of the selector are operated. Referring hack to
the time that relay ST of the line finder was
operated, a pre-impulse is applied to the line con-

ductors TT and TR leading to the selector for
operating relay CB of this switch. This circuit

may be traced from (1), break contact of the

X and Y overflow spring combination of the selec-
tor (Fig. 5) 2XYOF, break contact of relay XD,

upper winding of relay CB, break contact of relay
SW, conductor TT, make contact of relay ST,
resistor 8RS, break contact of relay SW of the
finder, conductor TR, break contact of relay SW
of -the selector and lower winding of relay CB to
(—J). The operation of relay CB closes a circuit
for operating relay RD extending from (1),
break contact of relay SW, make contact of relay
CEB and winding of relay RD to (—). By means
of this pre-impulse circuit the CB and RD relays
of the selector are operated well in advance of
the association of the selector link with the call-
ing line for providing the above mentioned con-
trol by (4) on conductor TS which is -applied
at the selector through a break contsct of relay
PT and make contact of relay RD to conductor
TS. The operation of relay SW of the line finder
substitutes the closed calling line cireuit for the
above mentioned pre-impulse circuit for holding
the CB and RD relays of the selector in their
operated positions. . S
Although the first selector and connector oper-
ations will later be deseribed in detail, it will now
be pointed out how the line and line finder cir-
cuits are released when the calling party termi-

nates the connection. Hanging up the receiver
at the calling station opens up the calling line

circuit for releasing relay CB of the selector or
the connector (if the call has progressed through
to the connector), the release of relay CB of the
selector or connector effects the release of the
associated RD relay for removing (4-) potential
from the sleeve conductor, including conductor

TS.of Fig. 3. This opens up and releases relays
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finder, relay CB is held operated over

~of relay CB, resistor

SW and ST of the line finder, as well as releasing
relays CO and LO of the line circuit because (4-)
Is removed from conductor 32 extending back
through line finder wiper FS to the calling line.

When relay LIS .of the allotter is operated in
I'ésponse 1o a finder failure condition, a circuit
is closed for energizing the “all trunks busy” con-
ductor ATB extending from (), make contact
oi relay LS, conductor 27, make contaoet of relay

RS and conductor ATB. Since this circuit is ef-

fective if relay LS is operated, the number of
finder failure operations may be counted by a
mewer on conductor ATB.

it will be noted. that there is

a circuit nor-

- mally extending from sleeve conductor TS of

¥ig. 3 to the upper winding of relay SW. This is
for the purpose of making a finder-selector link
pusy by means of the usual test jack arrange-
ment associated with the link. This is accom-
plished by applying () potential to conductor
TS at the test jack for energizing and operating
relay SW. The operation of relay SW discon-
nects the associated AL and ALG conductors for
eifecting the release of the AI, relay associated
with this link. This makes the link busy in the
manner previously pointed out.

Selector operation

+he operation of the selector shown in Fig. 5
will now be explained. ‘When the calling line is
extended to conductors T'T and TR leading to the
selector, by the operation of relay SW of the
| the pre-
viously described circuit. - Relay CB closes 2 cir-
cuit for operating relay RD extending from (4,
break contact of relay SW, make contact of relay
CB and winding of relay RD to (—). A circuit
15 now closed for operating relay XD extending
from (+), break contact of relay HA, make con-

of relay RD, break contact of X off normal
SPring combination IXON and lower winding of
relay XD to (—). The operation of relay XD
Switches, at its uppermost continuity spring com-

bination, the tip side of the calling line from ()

tends through a dial tone transformer
to (+). Relay SW of
the operation of relay
(+), break contact

or the like
the selector is primed by
RD closing a circuit from.
of relay SW, make contact
I{RS and upper winding of
relay SW to (—), this priming cireyit being for
the purpose of rendering relay SW fast operat-
ing when the switch through circuit is completed
as will be later described. Relay RD also applies
(+) to sleeve conductor TS for holding relays
ST and SW of the line finder and for extending
this (4) back over conductor 3 for holding the
cut off and lockout relays of the line circuit, This
circuit was previously traced. =

It will now be assumed that the calling party
dials 2 for the first digit, resulting in the trans.
mission of two impulses by the release of relay
CB once or each impulse transmitted after
which this relay remains energized. The first ro.
lease of relay CB closes a circuit for operating
pulse assist relay HA extending from (), break
contact of relay SW of the selector, break COI-
tact of relay CB, make contact of relay RD, make
centact of relay XD, upper winding of relay HA
and 1ts break contact to (—). The operation of
relay A is extremely fast because the circuit is
to direct (—) at its break contact. After the
operation of relay HA, this direct (—) jg removed
and the relay must then remain operated in se. -
ries with resistor 12RS, thus rendering the relay
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fast to release because of the reduced holding
current provided by the insertion of resistor
{2RS. The operation of relay HA closes & loek-
ing ecircuit for itself extending ifrom (L), break
contact of relay PT, make contact of relay RD,
make contact of relay XD, make contact of relay
HA, break contacts in series of magnets X and
V. upper winding of relay HA and resistor 12RS
to (—). This (4) also operates magnet X OVer
o circuit extending through another make con-
tact of relay HA and make contact of relay XD
through the winding of magnet X to (—) at &
break contact of release magnet Z. The opera-
+icih of magnet X opens up its break contact for
de-energizing the upper winding of relay HA,
thus making the continued opeération- of this 1e-
lay dependent upon the pulse provided at the
breéak contact of relay CB. It will thus be seen
that relay HA provides the pulse for operating
masnet X and also locks itself in its operated
position until magnet X actually operates. When
relay CB energizes at the termination of the im-
pulse, relay HA is released and the circuit to
magnet X is opened for effecting the release of
this magnet, thus the switch is stepped to ifs
first level. The operation of relay CB at the end
of the first impulse opens up the previously de-
scribed operating circuit of relay HA so that this
relay is released for de-energizing magnet X.

When relay CB releases to mark the beginning
of the second impulse, relay HA is operated and
16cked as before and magnet X is operated for
opening up the locking  circuit of relay HA.
When relay CB operates to mark the end ot the
second impulse, relay HA releases for effecting
the release of magnet X, thus the switeh is ad-
vanced to the second level. Since if is assumed
that only two impulses are transmitted for this
digit, relay XD will now be released as an indi-
cation that selection of the idle terminal in the
selected level is to be effected. Although the
stepping of the selector switch away from its nor-
" mal position opens up the lower winding of relay
<D this relay is maintained in its energized posi-
tioii during the transmission of impulses by
means of a circuit including' its upper winding
which is connected in multiple with magnet X, it
peing understood that relay XD remains oper-
ated during impulsing because of its slow aciing
charscteristics. When relay XD releases at the
end of the impulse transmission, the dial tone
common is disconnected from the calling line and
the line cireuit is reconnected to (4-) at the over-
flow contact 2XYOF.

‘The release of relay XD closes a circuit for
operating relay HA extending from (<), break
contact of relay PT, make contact of relay RD,
hreak contact of relay XD, XX wiper and a580Ci-
ated terminal, conductor M, contact 2YON in 1ts
normal position, upper winding of relay HA and
its break contact to (—). Relay A is locked by
way of a circuit extending from (), break con-
tact of magnet Z, contact 2XON, make contact
of relay HA, break contacts in series of magnets
v and X, upper winding of relay HA and resistor
(2RS to (—). The Y magnet is now operated
over & cireuit extending from this same () and
another make contact of relay HA, break con-

tact of relay XD, winding of magnet ¥ and break

contact of magnet Z to (—). The operation of
magnet ¥ opens up the above described locking
circuit for relay HA for effecting the release of
this relay, which in turn opens up the above de-
seribed cireuit to magnet Y for de-energizing this
magnet with the switch wipers on the fdrst ter-
minal of the level. -
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It will be assumed that the first trunk iz this
level is- busy in order to indicate how the test:
circuit functions. A busy trunk will have ()
potential on the terminal to which wiper S of the
selector is connected. This (4-) potentidl is now:
extenided over wiper S, break contact of relay SW,
make centact of relay RD, overflow contact.
3XYOF, break contacts in series oi magiists Y
and X, upper winding of relay HA angd its break
contact to (—). Relay HA again operates and
closes its above described locking citeuilt and the
above described operating circuit for magnet- ¥
for causing the switch to advance to- the secehid
terminal in the seleeted level, after wiich riagnet
Y snd relay HA are de-energized as before for
leaving the switch wipers in connection with thie
seeond terminal. It will be assumed thay titis.
trunk is idle. A circuib is now ¢losed for operai~
ing relay SW of the selector extending from. (4,
hieak contact of relay PT, make contact of relay
RD, break contact of relay XD, wiper KX and: ifs.
associdted terminal, conductor M, contact 2YON,
lower winding of relay SW, contact 3XYOF, break
contacts in series of magnets Y and X, upber
winding of relay HA and its break contact to (~7.
Relay HA is marginal in its operation and will ot
operate in series with the lower winding of te=-
lay SW but the latter relay auickly operdies be-
cause of the above described eircuit and becduse
of the previously described priming cireuit for
this relay. It will be observed that; as long. &5
wiper S of the selector tests busy terminals, (4
will be extended back over this wiper, break con-
tact of relay SW and make contact of relay RD
to the richt hand terminal of the lower Winding
of relay SW for short circuitiiig this winding 1or-
preventing the operation of the SW reiay until
an idle trunk is reached. |

Relay SW is maintained operated ana con-
ductor TS extending back to the finder is ener-.
eized by means of the previously descrivea cirs
cuit to () through a break contact of relay Pr
and a make contact of relay RD until this latter
relay releases, whicli is shortly after relay SW ob-
erates and opens up the circult to the winding.
of relay RD. Before relay RD releases, (4)
comes: back over conductor S froni the switch
ahead for locking relay SW operated by a sub-
stitute (4) in place of the cireunit to () which 1s
opened by the release of relay RD, this locking cir-
cuit for relay SW extending by way of Its owx
make contact. The operation of relay SW opens.
up and releases relay CB, and as previously men-
tioned, before relay RD of the selector releases
the CB and RD relays of the switeh ahead are
energized by means of the closed circuit across.
the calling line extended to the switch ahead by
way of make contacts of relay SW and selector.
wipers T and R. This (4) coming back over
conductor S from the switch ahead, in addition
to locking relay SW of the selector, is extended
hack by way of conductor TS for holding the.
finder and line circuit relays which are operated.

When the connection is released, relays CB axd
RD of the switeh ahead will be released in a
manner to be later described, thus rermoving (4.
from terminal and wiper S of the selector ior
opening up and releasing relay SW. A ¢ircuit is
now closed for operating releass magnet Z of this
switch which may he traced from (4-), break con-
taot of relay RD, break contact of relay SW, X
and Y off normal spring combinations in paral-
1el and winding of magnet Z to (). When the
7. maenet operates, a circuit is ¢losed for operat-
ing relay HA which may he traced fromt (47,
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make contact of magnet Z and lower winding of
relay HA to (—). The operation of relay HA
in the selector at this time performs no function.
When the switch reaches its normal position the
circuit to magnet Z is opened by contacts 3XON

2,868,104
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-and 3YON for releasing this maenet and restor- |

ing the circuits to normal ready for another call.
The removal of (4) from conductor TS releases
relays SW and ST of the line finder for closing
a circuit which operates release magnet Z of the
line finder, extending from (--), break contact
of relay ST, X and Y off normal springs in
multiple and winding of magnet Z to (—). When
the switch reaches normal, this circuit is opened
by the off normal springs for effecting the release
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15

of magnet Z and the restoration of the circuit to

normal. R

.. Jt will now. be explained how the selector op~
erates when a number is dialed for the frst
digit. which is to ke cancelled. In thig example,
it will be assumed that the first digit dialed is 8.
When the selector is seized, relays OB, RD and
XD operate and dial tone is applied to the cali-
ing line in the previously described manner.
When relay CB responds to the impulses of the
first digit, relay HA is operated, locked and mag-
net X is energized for advancing the selector to
the eighth level, at which point relays HA and XD
are released in the previously described manner.,
A circuit is now closed for operating relay HA ex-
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tending from (4), break contact of relay P71,

make contact -of relay RD, break contact of relay
XD, XX wiper and its 8th level terminal, con-
ductor W and lower winding of relay HA o (—) .
This circuit from conductor W alsc extends
through make contact of relay BRD, bresk con-
tact of relay SW and off normal contacts $VON
and 3XON to release magnet Z. Magnet 7 op-
erates and locks at its lower, inner make contact
and releases the switch. When the switch
reaches normal, magnet Z is opened for opening
the circuit to the lower winding of relay HA and

restoring the circuits to the same condition as

when the selector was first seized. It will be
understood that conductor W can be jumpered to
any other terminal of the XX bank for digit
cancelling on any other level. |

- It will now be explained how the time release
feature of the selector operates. With relay ¢

operated, common pulse conductor TP{ is ex-
tended through a break contact of relay PT and
a make contact of relay CB to the winding of
relay PT. When a short pulse is applied to con-
ductor TPI, with the selector seized and not
switched through, relay PT is operated and
locked to (-+) by way of a make contact of relay
CB and a break contaci of relay SW. The op-
eration of relay PT switches the nolaing circuit
for conductor TS from (-+) to common hold con-
ductor H2. Conductor H2 is connected to (4)
at the time conductor TPI is pulsed and for an
appreciable time interval after the pulse on con-
ductor TPI. If the selector is operated and
switched through during this appreciable time
interval, the connection is not released becauge
the control (4-) potential then comes back over
conductor S and wiper S from the switch ahesad.
However, if the selector is not operated and
switchied through within this appreciable time
interval, (4-) potential is removed from common
conductor H2 for de-energizing coaductor TS
and releasing the finder and line circuits. The
release of the line circuit causes this parbiculay

Co
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line circuit to go to its locked out condition in the

previously described manner. The disconnection

8

‘specification, -
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of the line circuit from the CB relay of the se-
lector, by the release of the SW relay of the finder,
efiects the release of relays CB and RD of the
selector for releasing this switch by means of a
circuit extending from (4), break contact of
relay RD, break contact of relay SW, off normal
contacts 3YON or 3XON and winding of magnet
Z to. (—). This restores the selector switch to
normal ready for seizure by another call. The

release of the selector from a completed connec-
tion is controlled by the removal of (4+) from
sleeve conducior S and wiper S for de-energizing
conductor T8, which effects the release of the
finder and line circuifs. The de-energization of
conductor S also opens up the locking circuit for
relay. SW of the selector for closing the above
described release circuit for magnet ¥ of the
selector switch, thus restoring the selector cir-
cuit to normal. - -

-Connector operation |
The connector of this system is of the uni-
versal type, that is, it will operate in a con-
nector type system or a selector type system to
provide the various features pointed out in the
The terminals and. reference characters, ex-
plained below, shown in the right hand portion
of Figs. 12 and 13 and in the upper left hand
portion of Fig. 11 are used to provide the various
Teatures required in the system when the con-
nector is operating in g system which does not
have selectors. In the present disclosure, a se-
lector has been shown and described and the de-
tailed operation of the connector will be described
s operating in a system using selector switches.
It will now be pointed out how the terminals
shown in the right hand portion of Figs, 12 and
15 are connected when the connector shown in
FFigs. 6-13 operates in s connector type system.
it being understood that none of the terminals
A, B, C, D, G nor the XX bank, snown in the
right hand portion of Fig. 12, are used In a se-
lector type system. L |
When operating in a connector type system
(no selectors), terminal A is connected to the
XX bank level where the first digit causes codes
1-10 to be rung on o called line. | | |
When operating in a connector type system,
terminal B is connected to the XX bank level
where the first digit selects codes 11-20 for ring-
Ing on a called line. | | | |
When operating in a connector type system,
terminal C is connected to the XX bank of the

“switching through” level when the connector

operates on a particular level (usually 0) to pro- -
vide the “switching through” feature. o -
When operating in g connector type system,
terminal D is connected to the XX bank of the
“switching through” level (usually 0) for re-
stricting restricted lines (such restricted lines
having (+4) connected on the HS lead of these
lines) from this level. S S
- Terminal G is connected to terminal G{ (lower
right hand portion of Fig. 12) when the con-
nector is used in a connector type system.
Zerminal H is connected to terminal 51 (upper
leit hand portion of Fig. 11) when the connector
1s used in a selector type system. | |
1erminal RV is connected to terminals -9 of
the DE wiper of the minor switch for controlling
ringing on the ring side of the line for last digits
1-5 and on the tip side of the line for last digits
6-0, | . | o
Terminal RV is connected to terminals 2, 4,
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G 8 and. ¢ of the DE wipér of the minor switch
so that connection with odd termingls rings over
the ring side of the line and with even terminals
rings over the tip side of the line.

When the connector is seized by the selecior,
as. previously described, the closed circult across
the calling line extended through the tip and
ring wipers T and R of the selector operate re-
lay CB of the connector over a circuit extending
from (--), break contact of relay XD of Fig. 8,
conductor 38, lower winding of relay CB, break

contact of relay AB, break contact of relay DD,

break contacht of relay TD, conductor T, over
the line and substation circuits in series, con-
ductor R, break contact of relay TD, break con-
tact of relay DD, break contact of relay AB and
upper winding of relay CB to (—). The oper-
ation of relay CB closes a circuit for operating
relay RD extending from (4), break eontact of
relay CA, conductor %3, break contact of relay
TD, make contact of relay CB and winding of
1elay RD to (). 'The operation of relay CB also
lights the monitor lamp connected to conductor
C WNITR, this circuit extending from (<), break
contact of relay AB, make contact of relay CB,
conductor 88, break contact of relay PT and com-
inonn conductor MTR to the momtm lamp con-
nected to this conductor. |

When the connector 1s smzed the incoming

. 1S conductor is extended to (--) through the -

upver winding of relay TA for making a fest
to determine whether or not this relay should
se operated, the cireuit extending from (+4), up-
per winding of relay TA, conductor (15, break
contact of relay AA, conductor fid, break con-
tact of relay TA, conductor 20, break_-contact
of X off-normal contact IXON, break contact
of ¥ off-normal contact 1YON, conductor (g3,
break contact of relay TA, break contact ol re-

lay XD, conductor 5i and break contacuv of re-

lay TD to conductor HS. It will be assumed
that this is a local call (not a toll call), there-
fore the HS conductor incoming to the connectm

ol
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has no potential connected thereto, consequently

relay TA is not operated.
The operation of relay RD closes a circuit for
operating relay DD extending from (4), make

contact of relay RD and winding of relay DD

to (—). Relay DD closes a locking circuii for
itself extending from (), make contact of re-

lay RD, break contact of relay TD, make con-

tact and winding of relay DD to (—). The op-
eration of relay DD connects () to master
oround conductor MG, this energized conductor
peing used for controlling certain locking and
releasing cireuits as will be later described.
Since relay DD is maintained operated as long
a5 the connector is in use, it applies (+) to coni-
mon start conductor ST for operating the neces-
sary common apparatus.

riesistor 13RS is connected between the mas-

ter sround conductor and {(—) for spark ab-
sorbing purposes when the master ground con-
ductor is de-energized by the release of relay
D, The operation of relay RD also applies
(--) potential to the incoming sleeve conductor
o for making this connector busy and for hold-

ing purposes, this circuit being traced from (1),
‘male contact of relay RD, make contact of re-

lay DD, break contact of relay TD, conductor

2. break contact of relay BT and conductor S
leading back to the preceding switch ecircults.
It will aiso be noted that this same circuit, in-
cluding conductor 62, is connected to (4) at a
make contact of relay RD, this for a purpose to

Y |
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be later described in connection with a renrerting
call.
- Relay XD 1S now opemted gver a circuit ex-
tending from (4) on conductor MG, break con-
taal of X off-normal combination 2XON and
upper winding of relay XD to (—). 1In the event
that this connector is used in a connector type
system (no selectors provided) the calling party
<1l now receive dial tone over a circuib extend-
ing from the common dial tone conauctor, up-
permost break contact of relay DC, conductor
34 make contact of relay XD, conductor 33, lower
winding of relay CB and over ithe calling line
circuit previously described. The operation of
elay XD short circuits the upper winding ot
relay ‘TA and connects direct (+4) to incoming
conductor X3 {o prevent the operation of relay
TA ot this time, this circuit being traced from
(4). make contact of relay XD, break contact
of relay TA, conductor 105, break contacts of
the Vv and X off-normal springs 1YON and
i XON. conductor 193, break contact of relay TA,
conductor {i§, break contact of relay AA and
conductor {15 to the right hand terminal of the
upper winding of reiay TA. Relay XD IS op-
erated at this time over a circuit extending from
(1) on conductor MG, break contact of relay
DA, conductor {83, break contact of Y off-nor-
mal spring combination ZYON and lower wind-
ing of relay YD to (—). The circuit for en-
ergizing the upper winding of relay XD 15 ex-
*‘ﬂmea by way of conductor 138, jumper H—HI
seri in a selector type system), conductor 91,
}:.n Ea‘\‘: contact and lower winding of relay DA
for enscrgizing this relay. Relay DA operates
and inserts the lower winding of relay DC In
this circuit for operating relay DC. Relay PD
is now operated over a circuit extending irom
(), break contact of release magnet 4, make
conbacs of relay DD, conductor §2, make con-
tact of relay X3, conductor 148 and upper wind-
ine of relay PD to (—). Relay PD closes a first
lockine cireuit for itself extending from (4) on
ca*lducuof MG, make contact of relay DC, make
contact of relay PD, break contact of the minor
switeh off-normal spring combination 2ZMON and
upper winding of relay PD to (—). Relay PH

is now operated over a circuit extending irom
(4+), make convact of relay PD, conductor 18,

nreak contact of relay PT, conductor 8% and
winding of relay PH to (—). Relay DC 1s now
locked gver g circuit which may be traced from
(4-) on conductor MG, make contact of relay
PH, conductor ti6, X make contact (closed firsy)
of relay DC, conductor (26 and upper winding
of relay DC to (—). Relay DA is now locked
over a circuit extending irom the (4-) on con-
ductor 11§, make contact of relay DDA, conductor
{2¢ and uypper winding of relay DA to (—).
The circuits are now in condition for receiving
the tens digit, it having been assumed that this
digit is No. 2. Each release of relay CB in re-
sponse to the two impulses transmitted opens.
up the above described circuit to conductor MTR
for intermittently de-energizing this conductor
for flashing the lamp as an indication that dial-
ing is taking place. This connector circuit is
provided with a lock pulse arrangement, includ-
ing relay HA, consequently, this relay will be
operated in response to each release of relay
CB, will lock itself operated and will repeat the
impulse to the stepping magnet, the operation
of the siepping magnet opening the locking cir-
cnit fTor the HA relay, this latter relay being re-
leased only when its locking circuit is opened
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and when the CB relay- operates at. the. end of
This arrangement is eﬁectwe to-;
cause a sufficiently long impulse to. be: c:ielweredi
to. the stepping magnet . to fully Operate thlS;
magnet even though the received impulse is of
such short duration that the magnet would not.
be operated although the 1mpulse is suﬂiclently;

the unpulse

long to. operate a fast actmg 1elay Relay HA

.......

is. made very fast to. operate by connectlng its.
lower (operating). winding to d1rect (=) by-way.
‘The. relay is made.
fast to. release because the operatlon of the re-.
lay opens up the circuit to d1rect (——-) and in-
serts resistor 14RS. in its winding for reduclng-

- of- its: own break contact.

the current through. the. oper atmg wmdmg
The release of relay CB closes a circuit for op-
erating relay HA which may be traced from (—[—)

break contact of relay CA, conductor 50, break
contact of relay TD, break contact of relay CB,
make contact of relay DD, conductor 86 ‘make,
contact of relay PD, conductor 52, lower wind-

ing of relay HA and 1ts break contact to (—)
- Relay HA closes a locklng circuit for 1tse1f ex-

tending from (4) on conductor MG make con-
tact of relay PH, conductor {I86, make contact,_

of relay HA, break contact of magnet X break

contact of maghet Y, conductor 18, break con-,;

tact of magnet MX, conductor 52, lower wind-
- ing of relay HA and resistor 14RS to (=). Re-
lay HA closes an operating circuit for the pri-
mary stepping magnet X extending from (-+)
on conductor MG, make contact of relay HA,
make contact of relay XD and winding of magnet
X to (—)
the lower winding of relay XD for holding this

relay. operated during stepping of the switch

magnet. The XD relay does not release between.
impulses because of its slow acting characterls-
tics.,
the above described locking circuit for the HA
relay and this relay will now release When re-
lay CB operates at the end of the impulse period
for opening up the above described operating
circuit for the HA relay. The release of relay
HA opens up the above described operating cir-
cuit for magnet X for effecting the release of
this magnet. At the beginning of the second
impulse, the release of relay CB closes the above
~described circuit for relay HA, which operates,

locks and again closes the operating circuit for 50

the X magnet. After the operation of the X
magnet, the locking circuit for relay HA is opened
and when relay €B operates at the end of the

al the second level.
as before by the impulse transmitted to the X
‘magnet, this relay being released after a time
interval following the operation of relay CGB.
When the switch takes its first step in the pri-
mary direction a circuit is closed for operating
relay RV which may be traced from ¢ -+, make
contact of relay XD, break contact of relay TA,

conductor {05, Y off-normal contact {YON in
its normal position, X off—normal contact IXON.

in its operated position, break contact of relay
SW, conductor (39 and wmdmg of relay RV fto
(=). This c1rcu1t is opened for releasing relay
RV when relay XD releases and disconnects ¢-}-)
from conductor 105. The operation of relay RV
at this time performs no function. When the
switch takes its first primary step, direct .(4-)
is. removed from incoming conductor HS bccause
contact IXON is opened, thus connecting (+)
“through the upper winding of rclay ‘TA to con.

2 relay energized during the transmission of the

20

18
auctor. HS over. g, c1rcu1t which may now be,
traced from (—[—) upper wmdmg of relay TA,

;oonductor Iit break contact of relay AA con-

- il—a-!l-q,-l- qqqqqq

ductor [14, break contact of ‘relay "TA, ‘make.
con_taot of relay XD, conductor 51 and break
contact of: relay 1D to conductor HS. Whenf'
relay: XD~ releases at the end ‘of the tens digit,

Ll O

conductor I-IS is. oWltChEd to the wmdmg of re-'“

l—“'--.-lq,.n. -

nnnn

Ti om conductor Hb

‘i-.‘—ll-.d -

break ccntact of 1e1a.v TD'
conauctor. 51, bresk contact of relay XD, break
con*ta._ct_ of. 1elay TA, conductor 105, break con-
tact of Y ofi-normal LYON, make contact of X
on-normal I};ON “break contact of relay SW, ,
conoy__ctor {39 and 1e1ay RV. The Iunction, of
this HS, circuit will be explained’ later.
The two impulses of the units. digit are eff ective
to operate andg Iock the HA relay in the’ pre-—f

'ﬁ‘” -‘.

Vlously descrlbed manner with the locklng c1r-_

. cuit contlolled by the. Y magnet this time be—_

rrrrrr

cause this locking ClI‘Cdlt extends through the
'bleak contact of the Y magnet (prewously de-
scubed) and. 1s opened at each” step | ‘of this
magnet The operatlon of relay HA~ operates

| the Y. magnet Ior causmg the smtch oO step 1n

its secondary. dlrectlon by means of a c1rcu1t_

FrL Y -l-.ﬂhﬁl.-...

Whlch may now he tlaced :I:‘rom (—[—) on con-

_ouctor MG make contact of relay I—IA break

contact oI 1e1ay XD make contact of relay YD

30 conductor (99, make contact of relay DC, con-

‘This circuit to magnet X extends to

39

The operation of. the X magnet opens up

40
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Relay XD is held operated °°.
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ductoyr 33 and- winding - of Bs ‘magneét to (—).
Each of these impulses closes a locking circuit
for relay YD, extending. from conductor 93" and

make contact of relay YD to its upper wmdmg

Relay YD holds. up between 1mpulses because of'

its slow actlng characterlstlcs and ‘at the end of.
the 1mpulse transmlssmn it is ‘released because
the above descrlbcd lockmg circuit to its upper
winding 18 opened When the switch takes its

first secondary step, the HS conductor c1rcu1t'

is opened and remains open durmg the remalnder |
of the connectlon Relay RV is operated’ at this
time over a circuit extendmg from (+), make
contact of relay PH conductor 140, make con-
tact of oﬁ-normal {YON, make contact of off-
normal IXON break contact of relay SW con-
ductor l39 and wmdmg “of relaz,r RV to (-—)

Conductor MG is connected to uhe lockmg c1r-
cuit of the DA and DC relays 1nc1ud1ng con-

-ouctor 116, by. the operation of: relay RV

“The station dlglt is next dlaled and s1nce 1%
is assumed that this d1g1t comprlses two 1111-

- pulses, relay HA will be operated, locked and
impulse, the HA relay is released for effecting -

the release of magnet X, thus leaving the switeh

######

- released twice in the previously described man-

ner. The first operation of relay HA closes a
circuit for operating the minor smtch steppmg;
magnet which may be traced from () on con-

“ductor MG make contact of relay HA breal-:

.....

contact of relay }- break contact of relay YD
conductor 108, make contact of- relay DA, make
concact of relay PH, break contact of relay HT,
make confact of relay DC, make: contact of re-
lay PD, conductor {38 and- magnet MX to (—).

'The lower winding of relay PD is connected: in
multiple with magnet MX for. maintaining - this

station digit. ~ At the end of this digit, relay PD
1s released because no more 1mpulses are ap-

plied to conductor 138 and because the first, lock- .

ing circuit previously described for the PD re-
lay is opened at contact 2MON when the mmor
switch steps off normal. o

This leaves the XY switch on the second ter—
minal of the second level and leaves the minor
.sw:ttch associated with this XY switch on 1ts nec-~
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ond off-normal terminal. It is now necssary to

test the called line for its busy or idle condition,

it peing first assumed that the called line is idle.
The release of relay PD opens up conductor 86
so that any additional operation of the calling
dial will be ineffective to repeat any impulses to
the switch equipment. The release of relay PD
also opens up and releases relay PH by discon-
necting (--) from conductors 18 and 80. ‘The
release of relay PH cpens up and releases relay
RV by disconnecting (4) from conductor 140.
The release of relay RV opens up and releases re-
lays DA and DC by disconnecting master ground
conductor MG from conductor fi6. During the
interval between the release of relay PD and the
release of relay RV, the called S conductor 1s
connected to busy test relay BT for operating
this relay if the called line is busy. This circuit
may be traced from the called line terminal to
which wiper S of the connector switch 1s con-
nected, wiper S, conductor 31, break contact of
relay ‘TD, conductor 4i, break contact of relay
PT, conductor 19, break contact of relay PD,
make contact of relay DA, make contact of re-
lay RV, conductor 61, make contact of relay RD,
conductor 66 and winding of relay BT to (—).
Since it is assumed that the called line is idle,
there is no (<4-) potential on the terminal to
which wiper S is connected,: consequently relay
BT does not operate. -

--Since the called line is idle, relay SW 1S now
operated (when relay RV is released) Over a cir-
cuit which may be traced from (--), make con-

tact of relay RD, break contact of relay R, con-

ductor 63, upper winding of relay SW, conduc-
tor 125, break contact of relay RV, conductor

41, break contact of relay I, conductor 37 and
wiper S to the sleeve conductor of the called

line. Since this sleeve conductor is connected to
(—) throueh the winding of the cut off relay of

the line circuit, the upper winding of relay SW-

is energized for operating this relay and it locks
over a circuit extending from conductor MG, X
contact and lower winding of relay SE to (—).
The called sleeve conductor S is now connected
to (1) for making the called line busy and for
operating the cut off relay of this line over &
circuit which may be traced from (-, make

contact of relay RD, break contact of relay RC,

conductor §3, make contact of relay SW, conduc-
tor 4i, break contact of relay 1D, conductor 31

and wiper S to-the sleeve terminal of the called.

line. -
It will now

selected by the last digit.
o circuit which may now be traced from conduc-

tor PUI, break contact of relay CP, break contact
of relay PU, conductor 112, break contact of relay

PT, break contact of relay RA, conductor 110,
make contact of relay SW and winding of relay

PU to (—). Common hold eonductor HG (lower
rieht hand portion of Fig. 9) is connected to ()
at the time that pickup conductor PU{ Is pulsed
and is maintained connected to (-+) through-

out the ringing cycle. Consequently, a locking

circuit is closed for relay PU extending irom
conductor. HG, break contact of relay RA, con-

ductor {13, make contact of relay PU, conduc-.

tor 112, break contact of relay PT, break con-
tact of relay RA, conductor 110, make contact
of relay SW and winding of relay PU to (—).
This maintains relay PU energized throughout

be explained how the called sta-
tion bell is rung in accordance with the-station.
Common pickup in-
terrupter PU{ is pulsed at the beginning of the.
ringing. cycle for operating pickup relay PU over

20
the ringing cycle so that the called station is rung
(in this example minor switch wipers on termi-
nal No. 2) over a circuit which may be traced
from the source of coded generator connected to

- the second terminal of the minor switch and its

wiper ‘GEN, make contact of relay PU, conduc-
tor 104, winding of ringing trip relay RT, con-
ductor 61, break contact of relay RV (relay RV .

_ being -de-energized bhecause it is assumed that
10-

15

36
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terminal RV is connected to the last five termi-
nals of wiper DE of the minor switch, this minor
switeh standing on the second terminal at this-
time), conductor 70, break contact of relay TA,-
break contact of relay RA, conductor 8§39, make.
contact of relay- SW, wiper R and its associated
terminal, over the ring side of the called line and
the substation circuit in series, over the tip side
of the called line, terminal and wiper T, make
contact of relay SW, conductor 12, break con-
tact of relay RA, break contact of relay TA, con-
ductor 11, break contact of relay RV, conductor
i43, and break contact of relay BT to (). It
will be understood that other codes are selected
for ringing over the ring side of the line in this
same manner by selecting any one of the other
first five terminals of the minor switch, these
codes being provided by coding the common gen-
erator sources connected to the terminals of
wiper GEN. It will also be understood that,
when the minor switch is advanced to any one
of the last five terminals, 6-0, the RV relay will
be operated cver a circuit extending from ()
onn -conductor MG, make contact of relay DC,
break contact of relay PD, conductor 102, break
contact of relay RA, conductor {0, wiper DE
and its associated terminal, terminal RV, make
contact of relay SW, conductor 139 and winding
of relay RV to (—). The operation of relay RV
reverses the above described connection to the
oenerator and (-4-) terminals for ringing over
the tip side of the line, thus providing coded and
divided circuit ringing. It will be understood
that relay PU is released at the end of the ring-
ing cycle when its locking circuit is opened by
the removal of () from conductor HG. In the
event that the call is not answered before con-
ductor PU{ is again energized to start the next
ringing cycle, relay PU is again operated and
locked throughout this next ringing cyele. Dur-

S0 ing the ringing cycle, ring back tone is connected

o
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to the calling line as an indication that the
called station is being rung. This circuit may
be traced from the source of ring back tone RBT
(upper right hand portion of Fig. 9), break con-
tact of relay RA, conductor 99, make contact of
relay PU, condenser CB, conductor 53, condenser
C2, break contact of relay AB, make contact of
relay RD, break contact of relay TD and over

the ring side of the calling line to the calling

station. - |

When the call is answered, the closed circuit
across . the called line operates relay RT, since
this relay is included in the above described
ringing circuit including conductor 104 and
break contact of relay PU (released at the end of
the ringing cycle), conductor 41 and break con-
tact of relay AA to (—). The cperation of re-
lay RT closes a circuit for operating relay RA
extending from (+4) on conductor MG, make
contact of relay RT and winding of relay RA fo
(—). Relav RA closes a locking circuit for it-
self extending from conductor MG, X make con-:
tact of relay RA and its winding to (—). The
operation of relay RA opens .up the above de-
scribed relay PU, including conductor - 110. and
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extends thls conductor by wa:y of condiictor I‘H |
make contact of relay AA, conductor 138, break:
contact of relay CT and make contact of relay
CA to common conductor CWT, for a purpose

which will be later aescribed. This, of course,

prevents any further operation of relay PU from

the pickup conductor, thus discontinuing the
The operation of
relay RA opens up conductor {0 leading to the
RV relay for e‘fectmg the release of this relay
if the station digit is such that the RV relay is.

ringing  over the called line.

operated. The operation of relay RT discon-

nects conductor MG fromr the Iocking ecircuit
(lower winding) of relay CA for effecting the

release of thisg reIay if it should be operated at
this time due to the time releese clrcult opera-
| twn later to be described.

‘The operation of relay RA. disconnects. the t1p'
and ring called line circuit, including conduc-

tors 69 and 712, from the ebeve described ring-

ing circuit, mcludmg relay’ RT, for effecting. the.
release - of rele,y RT. Relay RA extends these

conductors 69 and 12 by way of conductors Ti

and 56, break contact of relay BT and make

contact of relay SW to conductors 571 and a8
leading back to the AB relay, thus the closed cir-
cuit across the called line operates relay AB
at this time,. its. upper winding being connected
directly to (—) and its lower winding belng con-
nected to () by way of conductor 49 and make
contact of relay SW. The operation of relay AB
reverses: the battery connection back to the call-
ing. station for supervisory or metering purposes
and. switches conductor TPi{ from the upper

winding of relay CA to the upper winding of relay <«

CT, for time release purposes later to be described.
The. operation of relay AB.closes a circuit for

22

magnet Z of the XY switch whleh may be traced
from (4), break contact of relay TD; break
contact of relay DD, XorY off-normal contact
3XON or 3YON and wmdmg of magnet; Z to:
(—). This circuit is' also extended by way of
cenductor 90- and minor switch off-normal com-
tact IMON to the minor switch release magnet

MZ for releasmg this smtch ‘When: these smtchesi |

- have reached their: normsl pes1t1ens the: asso-
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gizing the release magnet.

ciated off~normal contacts epen’ up for de-ener=
During: the operation:
of magnet Z, the connector is protected against:
seizure by applying (4) to the incoming sleeve:
by way of a circuit which may be traced from:
(+), make contact of magnet Z, conductor: 62,
break contact of relay: RD ang sleeve conductor S

- It will now be explained how the cireuits func-
tion on a call to a busy called line. Relays PD-
and PH release in sequence following’ the trans-
missionr of the station digit as previously de~
scribed. The release of relay PH effects the-
release of relay RV and the release of relay’ RV
effects the release of relays DA and DC: all in
the previously described manner. During the
interval between the release of relays PD and RV,
the busy test relay BT is connected to the sleeve:
conductor of the called line over a circuit whieh
Was prevmusly described. Since it is e.ssumed
that the called line is busy, ¢4) potential wilk
be found on the sleeve terminal to which wiper
o 1s connected and will be extended over this:
circuit to the winding of relay BT" for operating

~this relay. Relay BT closes 3 Iockmg circuit:

opere,tlng relay AA which may be traced from

(4-), make contact of relay AB, conductor 87 and
winding of relay AA to (—).. The talking circuit
is now complete, with battery being - fed to the

calling line by way of the windings of relay

CB, and to the called line by way of the wind-

ings of relay AB and with these lines connected
tegether by way of condensers: CI and C2 for

prewdmg an inductive: conversational circuit. -

4.6

- When the called party hangs up the:receiver,

the above described. circuit: including the. wingd-
ings of relay AB is opened for effecting the release

of this relay and the consequent release of . rele;y

AA. It will be noted that the monitor lamp

cenducter MTR. is opened at the lowermost

break contact of relay AB as long as. the called

party has the receiver off the hook. When this

receiver is replaced, the release. of relay AB again-
closes. the circuit to the monitor lamp including

conductor 88 and break contact of relay PT to

pravide a visual indication that the calling party

is still on the line and the. called party is:not.
- When the calling party hangs: up the receiver

relay CB for opening up and releasing relay RD.
- which in turn opens up and releases relay DD.

The: release: of relay DD dlscennects () from
master ground conductor MG for opening up-
the locking ecircuits for the SW: and RA relays:
Sinee -

for effecting the release  of these relays.

y »" 60
the. opening of this. line effects the release of

65-

the sleeve wiper S is connected to (4-) by way

of' econductor MG, the de-energization of this
MG conductor de-energizes sleeve wiper S for
The re-.
lease of relay RD disconnects (4-) from the in-
coming sleeve conductor for effecting the release:
The-

75

restoring the sleeve eircuit to- normat.

of' the- selector, finder and line’ circuits.

release of - relay DD closes a circuit for release

70

line,

for itself extending from (4), make contact’ ef
relay DD, conductor €9, make contact of relay-
BT, conductor 89, break contact. of relay RV, .
conductor 67, make contact of relay RD, con-
ductor 66 and Wmdmg of relay BT to (—). Relay
SW 1s not operated on a call to a busy line be-
cause there is no (—) potentml found on the
sleeve wiper and the upper winding of the SW
relay is short circuited at a make contact of relay-
BT. Since relay SW does not eperate its: Tock-
ing circuit is not closed and (4) is not con-

; nected to wiper S, since conductor 41 is held open.

Since. relay SW is not operated, the circuit to
relay PU is maintained open so that this relay‘
is not .operated and, of course, the ringing and

~ talking circuits to the called line by way of -
50

the T and R wipers are maintained open at open
contacts of the SW relay. The RV relay is not
eperated from the minor switch wiper on a call
to a busy line because this circuit is open at an
open make contact of the SW relay. -
- The busy tone is applied to the ce,llmg Ime, -
over g circuit which may be traced from-the busy
tone source (lower portion of Fig. 12), make
contact of relay BT, conductor (35, break con-
tact of relay PH, conductor 82, break contact of
relay SW, conductor 49, lewer winding of rele,:y'
AB,; conductor 57, break contact of relay SW,
conductor 55, condenser Ci, break contact of.
relay AB, make contact of relay RD, break. con--
tact of relay TD and over the tip side . ef the_ '.
switch circuits to the calling line. = . u
Relay RC is operated on a call to a busy lme
in the event that the busy line is not the calling.
This is effected by inserting the upper
winding of the RC relay in the incoming sleeve:
conductor for energizing this relay and for lock-:

ing it energized until the release of the cennee-i._j'_.' B
tlon. The circuit is effective when relay DC is:
‘make-

released and may be traced from (), :
centact ef relay RD,-upper winding of rela,y RC':-
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and conductor- S to the sleeve of the ealling line.
The upper winding of relay RC is included in
this sleeve conductor at this time because the
left hand terminal of the upper winding of relay
RC, extending by way of conductor S through a
make contact of relay DC to conductor 62, finds
(4-) (conductor 62) only as long as relay DC
is-operated with conductor S and conductor. 62
disconnected at the inner upper break ‘contact
of relay BT. Consequently, when relay DC re-
leases, (4) is removed from the left hand termi-
nal of the upper winding of relay RC resulting
in the operation of this relay to (—) over the
incoming sleeve conductor, this (—) extending
through the windings of the cut off relay at the
line circuit and the holding relays of the selec-
tor and finder circuits. The operation oi relay
RC closes a locking circuit for itselt extending
from conductor MG, make contact of relay RC,
conductor 48 and its lower winding to (—).
The operation of relay RC short circuits. its
upper winding for removing the resistance of
this winding from the incoming sleeve conductor.
The operation of relay RC opens up conductor &3
to guard against the operation of the SW relay
on this class of call. | |

A circuit is closed ior intermittently cperating

relay AA which may be traced from common -

terrupter conductor INTL, uppermost make con-
tact of relay RC, conductor 59, break contact of
relay PH, conductor 35, make contact of relay BT,
conductor 81 and winding of relay AA to (—).
This intermittent operation of relay AA performs
no function on a local call, its function being later
described in connection with & toll call. When

-t

10.
" of relay RD, break contact of relay RC, conductor

20
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"make contacts of relays RC and RD. It will be

30
from (+), break contact of relay CA, conductor

the calling party hangs up in response to receiv-

ing the busy signal, the CB, RD and DD relays
are released in the previously described manner
for clearing cut the circuits. Of course, in this
example, the called sleeve conductor is not dis-
turbed, the SW relay does not need to be released
and the RA relay has not been operated because
there was no ringing or talking circuit established
during a connection to a called busy line, |

It will now be explained how the circuils func-
tion on a reverting call, i. e, when the calling
party calls a station on the same line, it being
understood that this line will fest busy when the
called line test is made in the previously described
manner., This means that relay BT wili be oper-
ated and locked when relay PD is released. Now
when relay PH is released, busy tone is applied to
the calling line in the previously described man-
ner. Likewise, relay RV is released by the release
of relay PH and relays DA and DC are released by
the release of relay RV. - |
The release of relay DC again disconnects in-
coming sleeve conductor S from grounded con-
ductor 62 in the previously described manner,
since relay BT is operated for disconnecting these
two conductors. This connects the upper winding
of relay RC in series with the incoming sleeve
conductor, as previously described, but the upper
winding of relay RC is short circuited at this time
over the circuit which will now be described. The

right hand terminal of the upper winding of relay

RC extends through a make contact of relay RD
to (+). The left hand terminal of the upper

winding of relay RC may be traced back over the
incoming sleeve conductor to the calling line cir-

cuit and, since the calling line is the called line,.

this sleeve conductor may be traced by way of the
terminal and sleeve wiper S of the connector,
conductor 31, break contact of relay TD, conduc-
tor 41, break contact of relay RV, conductor 123,

'.«,-_,-1
Gt
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make. contact of relay BT, conductor 63, break
contact of relay RC and make contact of relay

RD to (+4). This short circuit across the upper
winding of relay RC prevents its operation. Now
5 when relays CB and RD are released in response

to the calling party hanging up the receiver when

{the busy tone is heard, relay DD is locked oper-
‘gted over a circuit which may be traced from (4,

break contact of relay CA, conductor 50, break
contact of relay AA, conductor 64, break contact

63, make contact of relay BT, conductor 125,
break contact of relay RV, conductor &1, break
contact of relay TD, conductor 317, sleeve wiper.S

~and its associated terminal, back through the

line circuit to the incoming sleeve conductor S,
break contact of relay RD, break contact of relay
TD, make contact and- winding of relay DD to
(—). The release of relay RD disconnecis the
incoming line conductors T and R from the wind-

"ings of the CB relay fo prevent ringing current

being applied to the windings of this relay when
ringing is applied to the line circulit. L

Relay BT is now released because the circuif to
its winding, including conductor 66, 1s open at

observed that the upper winding of relay RC is
short circuited through normally closed break
contacts of relay RD at this time. Relay SW is
now operated over a circuit which may be traced

50, break contact of relay AA, conductor 64, break
contact of relay RD, break contact of relay RC,
conductor 63, upper winding of relay SW, con-

5. ductor {25, break contact of relay RV, conductor

41, break contact of relay TD, conductor 31, sleeve
wiper S of the connector and the sleeve conduc-
tor to the calling line circuit by way of the wind-
ing of the cut off relay to (—). This circuif is
effective when relay BT releases to remove ‘the
short circuit from the upper winding of the SW
relay. Relay SW now locks over a circuit extend-
ing from conductor MG, make contact and lower
winding of relay SW to (—). T
The ringing operation is now controlled in the
previously described manner for ringing the
called bell. When either party removes the re-.
ceiver, relay RT is operated, relay RA is operated
and locked, relay PU is released, relay AB is
operated and relay AA is operated, all in the pre-
viously described manner. The operation of relay
AA opens up conductor §4 for de-energizing con-
ductor 41 and wiper S, thus de-energizing incom-
ing sleeve S and conductor 62 for releasing relay
DD. This disconnection of (--) from the incom-

5 ing sleeve circuit effects the release of the selec-

tor, the finder and the line circuit, the latfer cir-
cuit going into its locked out condition. The re-
lease of relay DD disconnects (-}) from master -
ground conductor MG for effecting the release of
relays SW and RA. The release of relay SW dis-
connects the called line circuit (by way of con-
hector wipers T and R) from the windings of
relay AB for effecting the release of this relay,
which in turn opens up and releases relay AA.
The release of relay DD closes the previously de--
scribed circuits for release magnets Z2 and MZ-
for releasing the connector and minor switches,
the operation of magnet Z applying (4-) 1o in-
coming sleeve conductor S for making this con-
nector busy until the release operation is com- "
pleted. Talking battery is fed to the line on a

reverting call connection through the line relay

of the line circuit, this line relay operating to
make the line busy until the clearing out opera-

tion is effected, at which time the line relay of .
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the line circuit is released: to place the. circuits
in. normal condition. . -
It will now be explained how the. time release
Ieature of the connector circuit opsrates.
soon as relay DD of the connector operates in re-

sponse to the seizure of this switch, the perma-

nent signal time out circunit is effestive, 1. e, the

connection will be autcmatically released if the

falking connection is not completed within a. pre-

determined time interval following the operation
of relay DD. The operation of relay DD connects

common pickup conductor TP! by way of a break

contact of relay AB, conductor 22 and break con-

tact of relay CT to the upper winding of relay
CA. This common conductor is given g short

pulse at the beginning cof the perraanent signal

time out period to operate the CA relay which

locks over a. circuit from (4-) on conductor MG,

break contact of relay R, break contacy of relay
TA, conductor {86, make contact and lower wind-

AS

10

15

20

mg of relay CA to (—). The common hold con-

ductor H2 is energized at the time that conduc-
tor TP1 is pulsed and remains energized through-
out the time interval, at the end of which the
connection will be released if the talking cireuit
1s not completed. The operation of relay CA sub-

stitutes grounded conductor H2 for the (4)

25

which was connected to conductor 59 for holding '

relay RD energized. Consequently, if the call is
answered before the H2 conductor is de-energized,
the operation of trip relay RT disconnecis con~
ductor MG from conductor 1986 for releasing relay
CA and restoring direct (+) to the holding cir-
cult for the RD relay. The answering of the call
switches common conductor TPI from the CA
relay to the CT relay for energizing this relay as
will be later described. If the call is not answered
before common conductor H2 is de-energized, the
circuit including conductor §9 is de-energized for
eifecting the release of relay RD for releasing the
connection and causing the calling line to go to
its locked-out condition in the previously de-
scribed manner. | -
The conversation time release is effective when
the call is answered and relay AB operates for
connecting conductor TP| by way of conductor
31, break contact of relay HT, conductor 33, break
contact of relay CA, conductor 121 and upper
winding of relay CT to (—). Relay CT operates
and closes a locking circuit for itself extending
from conductor MG, break contact of relay CA,
make contact and lower winding of relay CT to
(—). Common conductor TP2 is momentarily
pulsed about two minutes after the pulse is ap-
plied to conductor TP! and closes a circuit for
operating relay CA which may be traced from
conductor TP2, make contact of relay CT, con-
ductor 128 and upper winding of relay CA to
(—=). Relay CA closes a locking circuit for itself
extending from conductor MG, break contact of
relay RT, break contact of relay 'TA, conductor
{06, make contact and lower winding of relay
CA to (—). The operation of relay CA opens
up the above described locking cireuit of relay
CT including the MG conductor and transfers
this locking circuit to hold conductor H{ at the
rmake contact of relay CA. Conductor Ii 1s en-
ergized at the time that conductor TP? is pulsed
alld remains energized for approximately two
minutes after the pulse is applied to conductor
TP2. At the end of this two minute interval, the
de-energization of conductor Hi opens up the
locking circuit for relay CT for effecting the

release of this relay. During the time that con-
ductor Hi is energized and for approximately
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two minutes after its de-energization, conductor

H2 is energized for maintaining () potential
on the holding ecircuit for the RD relay, includ-
ing conductor 50. Consequently, if the connec-.
tion is. maintained until the end of this last.
(third) two minute interval, conductor H2 will
he de-energized for releasing relay RD for in

turn clearing out the connector, selector and
inder circuits for causing the line circuit to
go into its locked out condition. It will thus
be seen that, if relay AB is operated in re=
sponse to the answering of the call at or near
the time that conductor TP{ is pulsed, the con-
nection will be automatically released in approx-
Imately six minutes thereafter. In the event that
relay AB is operated shortly after the pulse is
applied to conductor TPIi, then approximately
six minutes will be measured off before the start
of the cycle, at which time the pulse on .con-
ductor TPI is effective to.start the time. out oper-
ation, thus measuring off approximately six min-
utes thereafter or approximately a total of twelve
minutes before the connection is released. The

common apparatus is arranged to apply a warn-

ing tone to the connection shortly before it is
automatically released. This is accomplished by
an impulse of (4+) potential applied to common
conductor CW'T (right hand portion of Fig. 13)
for operating pickup relay PU over a circuit ex-
tending from conductor CWT, make contact of
relay CA (operated during the last. two minute

interval), break contact of relay CT (released
during the last two-minute interval), conductor
132, make contact of relay AA, conductor. iif,
make contact of relay RA, conductor 110, make
contact of relay SW and winding of relay PU
to (—). The operation of this relay connects
a- warning tone to the connection over & circuit
which may be traced from the tone source (upper

V! right hand portion of Fig. 12), make contact of

~relay CA, conductor 36, make contact of relay

AA, conductor 95, make contact of relay RA, con-
cuctor 36, make contact of relay PU, condenser

C3, conductor 53, condenser C2 and over the
breviously described talking circuit to the line.

* The warning tone is therefore applied to the con-

nection at a predetermined time interval before
the automatic disconnect operation is effected as
a signal for the calling party to hang up the
receiver. | R |
It will now be explained how the connector
operates in connection with a toll call. When
the connector is seized, relays CB, RD, DD, XD,
YD, PD, PH, DA and DC are operated and lock-
Ing circuits are closed for relays DD, PD, DA and
DC, all in the previously described manner. Fur-
thermore, the incoming sleeve conductor S and
the master ground conductor MG are connected
to (4-) in the previously deseribed manner. (4-)
through the upper winding of relay TA is con-
nected to the incoming HS lead when the con-
nector is seized and when relay XD is operated,
direct (4-) is applied to the HS conductor as
previously explained, o
Relay HA operates, locks and operates magnet
X .In response to the impulses received in the
previously described manner. In this example,

relay TA is operated when the switch-takes its

first step off normal over a circuit extending from
(+), upper winding of relay TA, conductor 115,
nreak contact of relay AA, conductor {14, break
contact of relay TA, make contact of relay XD
(conductor 108 being disconnected from () at

a treak contact of the X off normal IXON),

conductor §1, break ¢onta¢t.o_f relay TD and con-
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ductm HS te (—-) ~this (—) bemg applied at
the calling position when the dl&l is turned off
normal. Relay TA operates and closes a lock-
ing circuit for itself extending from conductor
MG, make contact and lower winding of relay
TA t0. (—). The operation of relay TA connects
conductor BS to the lowermost contact of relay
AA, this contact serving to provide supervision
as will later be described.

Relay PT is operated over a circuit extending
from conductor MG, make contact of relay TA,
conductor 98, make contact of relay PD, con-
ductor 99 and winding of relay PT to (—). Dial
tone is connected to the calling line, in a con-

nector type system, over the previously described -

circuit. When the tens digit has been trans-
mitted, relay XD is released for opening up the
operating circuit for relay PD, but this relay
does not release because it is locked in its oper-

ated position, all in the previously described -

manner. Relay RV is not operated on a call of
this class when the switch takes its X step be-
cause the circuit including conductor I05 is
open at a break contact of relay TA. |

In response to the units digit, relay HA 1s op-
erated and locked for operating the Y stepping
magnet over a circuit which was previously de-
seribed and relay RV is operated when the switch
takes its first Y step over the previously de-
scrlbed circuit including conductor 1490.
eration of relay PT prevents the operation of
relay PU in response to the operation of relay
SW by opening up conductor {12. This holding
off of the operation of relay PU holds off ring-
ing until the station digit is dialed, while per=-
mitting the operation of relay SW in response
to the units digit for permitting the connection
to and the holding of the called line by the toll
operator on a delayed ring call.

called line from a point following the station
digit to a point following the units digit.

After the units digit is dialed, relay YD re-
leases and connects busy relay BT to the sleeve
conductor of the called line so that this line
may be fested following the units digit. This
circuit may be traced from the winding of re-
lay BT, conductor 6§, make contact of relay
RD, conductor 67, make contact of relay RV,

make contact of 1e1ay DA, conductor 74, break -

contact of relasy YD, make contact of relay PT,
conductor 4{, break contact.of relay TD, con-
ductor 37 and sleeve wiper S fo the sleeve ter-

minal of the called line. It will first be assumed
The release of re-

that the called line is idle.

The op-

il
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tact 0f 181&37 RD, break contact of relay RC, con-
ductor 63, make contact of relay SW, conductor
41, break contact of relay TD, conductor 37 and
wiper S to the sleeve terminal of the called line.
On a toll call the permanent signal time re-
lease _fea,ture is effective up to the time when the
units digit is dialed. When relay YD releases
at the end of the units digit, conductor (86 is
opened (since relay TA is operated), thus pre-
venting the locking of relay CA. This prevents
the operation of the permanent signal time re-
lease because relay CA cannot stay operated up
to the point where (4) is removed from conduc-
tor H2. |
Followingz the dialing of the units digit, the
called line is made busy to other calls and the
called line tip and ring conductors are connected
through the windings of the AB reiay over Cir-

. cuits which may be traced from wiper T of the

LN T
lhl'li' 3

-l

The operation
of relay PT also changes the test circuit for the

lay YD effects the release of relay PH because -

relay PT is now operated for extending con- f.
ductor 80 by way of a break contact of relay
YD, conductor 18, make contact of relay PH

to conductor 52, this conductor being de-ener-
gized at this time. The release of relay PH
opens up and releases relay RV. The release of
relay RV disconnects relay BT from the sleeve
wiper S and connects this wiper to the winding
of relay SW for operating this relay over the
previously described circuit including the upper
winding of relay SW and batiery on the called
sleeve. Relay SW operates and closes a locking
circuit for itself as previously described. Relays

DA and DC do not release this time in response ;

to the release of relay RV, since a holding cir-

HU

0O

cuit is closed for these two relays extending from °

2 make contact of relay PT and conductor 91.

(J-) is connected to the called sleeve conductor.
S over a circuit extending from (J-), make con- -

| - the called line.
lays RT, RA, AB and AA are operated, and relay

all in the previously described manner.

connector, make contact of relay SW, conduetor
12, break contact of relay RA, make contact of
relay TA, make contact of relay PT, con-
ductor 56, make contact of relay SW, con-
ductor 57, to the lower winding of relay

5 AB. W1per R may be traced through a make

contact of relay SW, conductor 89, break con-
tact of relay RA, make contact of relay TA, make
contact of relay PT, conductor 71, break contact
of relay BT and conductor 38 to the upper wind-
ing of the AB relay. This permits a station on
the called line to transmit a signal to the calling
operator, when this operator is off the connec-
tion temporarily, by permitting the operation of
the AB relay for reversing the battery bhack to
the operator’s circuit.

When the operator is ready to complete the
ringing circuit, the station digit is dialeq for
effecting the stepping of the minor switch mag-
net MX by the lock pulse relay HA, relay PD
being released at the end of the station digit
transmission, all in the previously described
manner. The release of relay PD opens up and
releases relay PT and this relay in turn dis-
connects conductor MG from conductor (87 for
opening up the locking circuits of the DA and
DC relays for effecting the release of these re-
lays. When relay PD releases, relay RV can be
operated over a circuit including minor switch
wiper DE, conductor {0, break contact of relay
RA, conductor 162, break contact of relay PD,
conductor 183 and break contact of relay DA
to conductor MG, if the station digit dialed was
of the proper value for operating the RV relay.

Pick up relay PU is now operated irom pick
up conductor PUI and locked from holding con-
ductor HG, in the previously described manner
for transmitting the selected ringing signal to
When the call is answered, re-

RA is locked and relays PU and RT are released,
The
operation of relay AA switches the incoming HS

‘conductor from () through the upper winding

of relay TA to (—) through resistor [5RS to pro-
vide supervision, when this supervision 1s ar-
ranged for operation over the HS conductor.
The previously described talking circuit is now
completed through condensers Cl and C2 and

when the called party hangs up. relays AB and
AA release for smtchmg conductor HS hack to
(4},

When the calling station disconnects, relays
CB, RD, DD, SW, RA and TA are released, the
release of relay DD disconnecting (+) from the
master eround conductor and the release of re-
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lay RD: removing () from the called sleeve
gonductor.  The: release. of velay TA ggxin: co-

nects: () throush: its upper windinte to con-

dudtor 5t leading back to the incoming HS con-
ductor.
viously described release c¢ircuits for the X¥ and
the minor switchh magnets for releasing: these
switches and for applying o guarding (=) to
the meommg sleeve: conductor while the release
operation is:taking placde,

In the event that the c¢glled line is busy; relay
BT will' operate on thiy clags of a: esll when
relay” YD releases;. this cireuit being trzeed from
(4) o the sleeve: terminal of the busy calied
line; wipger S; conductor 37, break contact of
relay TD, condiuctor 41, make contact of ‘relay
RV, bregk contaet of reIay DC, make contar*t
of relay DA, make: contact. of relay RV, condiie-
tor 61, make contact of vélay RD:. conductoy 66
and winding of relay BT to ().
operates and locks in the same manrer as de-

scribed in connéctionn: with: the other typa: of

cgll to o busy line, Now whern relay PH relcases,

relay RV is released for closing 4 locking eircuit |

for* relay BT which may be traced fronmy (),
make contact of relay DD, conductor 65, make
éontact of relay BT, conductm* 85, break con-
tact of relay RV, conductor 61, make contgct

of relay RD; condiictor 68 ang winding of relay
‘The busy tone is applied: to the «

BT to (=),
calliig: line over a circuit which may be traced
from: the busy tone source; thake contact of re-
Iay BT, eonductor 135; break ¢ontact of relay PH,
conductor 82; break c¢ontact of relay SW, con-
ductor 49, lower winding of trelay AB, conductor
§1,. break contact of relay SW,. eonductor 55 and
candenser Cl to the calling line circunit. Relay

The: release of relay DD closes the: pre- -

Relay RC

Ot
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and upper winding of relay DA to (—).
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terminal ¢ and the tenth level bank contact: of
wiper XX, gs.indicated by the dotfed line

When dig‘it 0 is dialed, relay CB: repeaﬁs the fen-

impulses to: relay HA and this relay operstes the

X magnet in the previously' described manner,
this: time advaricing the connector switeh to the
tenth level. When relay XD releases at the end
of the digit, the operating: circuit, including con-
ductors: 92 and: (19, for relay PD is opened: but
this relay remains operated by means: of its: lock-
ing: éireuit: which: may be: traced: from: conductor
MG, break contact of reldy DA, make contict of
relay PD, minor switch. off normal contaet 2MON
and upper winding of relay PD: to (—). Relay.
DA is now operated over g eireuit extending from

(7, break contact of magnet Z, make contact

of relay DD, eonductor 92, break contact of relay
XD; conductor T6, break contact of relay De,
make contact of relay PH, conductor 133, ter-
minal G and jumper to: term:nal Gi.,. wiper XX

and the tenth. level termirnal, jumpen and ter-

mifnal C; conductor 129, break contact of relay
HT, break contact of relay DC, break contact
Relay
DA ecloses a locking circuit for itself extending
from' conductor MG, make contact of relay PH,
conductor {16, makes contact of relay DA, con-
ductor 121 and upper winding of relay DA to
(=Y. Relay DC'is nhot operated on: this. class of
call because relay PT is not operated snd because

~ there is no jumper beétween terminals B and HY.
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AA is: fiow operated fromy the commpor: inter-

rupter for flashihig the calling operator super-
visory sighal: by switching tbe* ineoming HS con-
ductor from (4=) to (=J.
AA extends from the commrion: inferrupter corn-
-ductor INT, make coritéct of relay RC,. conduc-
tor §9;. break éoitact of relay PH, condugtar 35,

‘mméke edntact- of relay BT, conductar 87 anrsi

winding of relay AA to (—) .

Sinde rélay SW is riot operated on a. eall to a
busy line, the ringing: angd: talking civeuits to this
lineé- ate no* completed. Now wWhen the calilmg
‘operator disconnects, relays CB. BD and DD a%
Teleased: for rele&smg the: Switchies in. the prm—
‘viously described mamnner ready f6y anothar call.

It will now be explained how the connector
operates in connectiont with a ¢all which. requires

transforming the connector ints: 4. selector for |
switching through to a tfunk eireuit. or the: like

on & particular level. When the connector s
sefzed, relays ¢B, RO, DD, XD, YD, PD and PY
are opeérated, the incoming sleeve cortductor is
eonnected to ( +) and () is applied to nraster
ground ¢oriductor M, g1 ifi the previously de-
scribed marner. The dial fone is connected fo
the calling Iine (in g connector type system) by

the operation of relay XD and the locking circuit
is completed for relay PD, in the previously de~ “

seribed manner. In this example, relays DA and
DC are not operated at this time because the
switching through feature of the connector is
only used in a connector type: system, conse-
quently the jumper connection: between terminals
H and H{ is omitted. It will be ‘assumed that
digit 0 is dialed: to advance the. connector switch
to. the tenth or switching through level, ¢cornse-

quently a jumper canneutmn is provided between 7

~The ciredit foy relay

£)

Refeérrinng back to the. point: inx the' operation

where the switeh takes its first X step, g cireuit

is' closed for operating relay RV which may be
traged from (4), make contact of relay :
break contact of rélay TA, coriductor 105, brea,k
contact:of ¥ off normal I'YON, make contact of
X off normsdl IXON, break contact of relay: SW,

conductor {39 and wmding of relay RV to (),

Now when relay XD releases: at the end of the

digit; this eircuit is opened for releasing relay RV.
The operation: of relay DA opens up the circuit

of the lower winding of relay YD by disconnect-

ing' ¢onductor MG from: this winding for effecting
the release of the YD relay. Since the Iocking
gireuit: for relay PD included this same: ¢ircuit,
the de-energization: of conductor 103 by the oOp=
ergtion: of rela,y DA also eﬂects the release of
relay PD.

At the end of the digit;, after the rele&se of
relay XD, relay HA is again energized over
civcuit: which may be traced from (=Y, break

- contact of magnet Z, make contact of relay DD,

conductor 92, break contact of relay XD, con-

~3 ductor T6, break contaet of relay DC, make con-

tact of relay DA; eoniductor 133, terminals G and

GF, winer XX and terminsl C conductor {28,

break cmntact of relay HT, conductor 122. break
contact of relay DC, make contact of relay DA,

5y break ¢ontact of relay HT. contductor i 1, break
conttact of magnet X, break contact of magnet Y,

conductor {18, break contact of magnet MX, con~

duetor 52, lower Wi'nd’in'g of relay HA and its

break contact to (—). Relay HA closes g lock-
itig eircuit for itself which may be traced from
gotidyetor MG, make contaet of relay PH, con-

ductor +18 malke contact of relay HA, break con-

teet of nraguet X, break contzet of magnet Y,
cohductor L8, break contaet of magnet MX, con-
ductor 82, lower winding of relay HA and resistor
HRI to (—). Relay HT is operated in response

to: thie velease of relay YD over g circuit ‘which

gy be traced fronr (<) hy way of wiper XX

arid terminal (previsbusly descrlbed) terminal C,

sortductor li& break contact of relay HT, ‘Bregk
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contact of relay DC, make contact of relay DA,
conductor 68, break contact of relay YD, con-
ductor 42 and winding of relay HT to (—). Re-
lay HT closes, a locking circuit for itself at its X
contact (which makes first) extending from con-
ductor MG, make contact of relay HT, conductor

32

lay is released. During the above described hunt-

_ ing operation of the connector switch, conductor

it

68, break contact of relay YD, cﬁnductor 42 and

Wmumg of relay HT to {—). |

‘The Y magnet is now energized to cause the
swﬂ:ch to take its first Y step over a circuit which
may be traced from conductor MG, make contact
of relay HA, break contact of relay XD, break
contact of relay YD, conductor 108, make contact
of relay DA, make contact of relay P, make con-
tact of relay HT, conductor 93 and winding of
¥ magnet Y to (=). Theoperation of magnet Y
opéns up the above described locking circuit for
relay HA for releasing this relay, which in turn
opens up the above described operating circuit
for magnet Y for releasing this magnet, thus ad-
vancing the switch to the first terminal in the
0 Jevel.. When the Y magnet takes the first step,
relay RV is again operated over a circuit ex-
tending from (4), make contact of relay PH,
conductor {40, confact {YON, contact I1XON,
break contact of relay SW, conductor {39 and
winding of relay RV to (—).

With RV operated and with wiper S 1n contact
with the first terminal of the selected level, relay
BT is connected to this terminal to defermine
if the trunk is idle or busy. It will first be as-
sumed that the first trunk is busy, consequently
relay BT is operated over a circuit extending
from () ‘on the terminal and wiper S, con-
ductor 37, break.contact of relay TD, con-
- ductor ' 4t,- break contact of relay PT, con-
ductor 715, break contact of relay PD, make
contact of relay DA, make contact of relay RV,
conductor 67, make contact of relay RD, con-
ductor 66 -and winding of relay BT to (—). With
relay BT operated, a circuit is closed for again
operating relay ‘HA to cause the switch to fake
another step in the Y direction by operating the
¥ magnet over the previously described circuit.
This circuit for operating relay HA may be traced
from conductor MG, make contact of relay PH,
conductor 116, make contact of relay BT, con-
ductor 131, make contact of relay HT, conductor
111, break contacts of the X and Y magnels,

conductor 118, break contact of magnet MX, con-

ductor 52 and the lower winding of relay HA to
{—Y) ‘through its own break contact. Relay HA
locks and when the magnet takes the second step
the above described locking circuit for relay HA
is opened for releasing this relay, which in turn

deenergizes magnet Y leaving the switch in con-

tact with its second set of terminals. The above
¢ircuit is now completed for relay BT, conse-
quently: this relay will be eperated at each step
when the selected ferminal is found busy for
ecausing the switch to step away from busy ter-
minals. | ~

‘The operation of relay BT connects conductors

63 -and 125 together for short circuiting the
upper winding of relay SW, thus preventing any
chance of operating relay SW as long as busy
terminals are encountered. Furthermore, the
operation of relay BT disconnects incoming sleeve
conductor S from conductor 62 for inserting the

upper winding of relay RC in the incoming sleeve -

conductor for operating and locking the RC re-
lay in the previously described manner. When
the first idle trunk is reached, there is no ()

potential on the circuit to the winding of relay

BT by way of wiper S, consequently the BT re-
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52 is energized at each step for holding relay PH
energized over a circuit which may be traced from
conductor 52, make contact of relay PH, break
contact of relay PD, conductor 19, break contact
of relay PT, conductor 80 and winding of reiay
PH to (—). During the intervals of the stepping
cyele of the Y magnet when conductor 32 is de-
energized, relay PH is not released because of
its slow acting characteristics.

Relay PH is de-energized and released when the
switeh reaches its idle terminal, because the con-
ductor 52 is de-energized long enough to permit
the release of relay PH and effect the release of
relay RV by opening up the contact which ener-
gizes conductor 140. The release of relays PH and
RV disconnects conductor MG from conductor
{16 for opening up the above described locking
circuit for relay DA for effecting the release of
this relay.

A circuit is closed for operating. rela,y TD
which may be traced from (+4), break contact
of magnet Z, make contact of relay DD, con-
ductor 92, break contact of relay XD, conductor
18, break contact of relay DC, make contact of
relay DA, conductor 133, terminals G and Gi,
wiper XX, terminal C, conductor 128, make con-
tact of relay H'T, conductor {31, break contact of
relay BT, conductor 130, break contact of rélay
PH, conductor 60, break contact and winding of
relay 'TD to (—). Relay TD locks itself operated
over a circuit extending from (4-), make contact:
of relay RD, conductor 62, break contact of re-

lay BT, conductor S, make contact and winding

of relay TD to (—). The release of relays PH and
RV disconnects conductor MG from conductor
{168 for opening up the above described locking
circuit for relay DA for effecting the release of
this relay. The selected trunk is made busy by
applying () to wiper S when relay TD operates
over a circuit which may be traced from (),
make contact of relay RD, make contact of re-
lay RC, make contact of relay TD, conductor 317
and wiper S to the sleeve terminal of the called-
line.

The operation of relay TD switches the incom-

ing T and R line conductors from the windings

of relay CB to the T and R wipers for effecting
the release of relay CB of the connector and the
operation of the CB relay of the selected trunk
circuit, not shown. Tracing this circuit from

ineoming conductor T, it extends through a make
contact of relay TD, conductor 34 and wiper T

of the connector switech. Incoming conductor R
may be traced through a make contact of relay

TD, conductor 40 and wiper R of the conneclor

switch. If will be understood that the- operation
of the CB. and RD relays of the selected. trunk

circuit extends (+) back over the sleeve terminal

and wiper S of the connector for providing a

holdmg circuit for the TD relay and for extend-

ing this (4) back over the incoming sleeve con-
ductor, before the (4+) is disconnected from this

circuit by the release of relay RD of the con-

nector. It will thus be seen that relay SW is not

operated on this type of call and, cc-nsequently the

ringing and talking circuits are not used, the

connector acting as a selector for automatmally
selecting an idle {runk.: The operation of relay

TD opens up the circuit to the winding of relay
RD for effecting the release of this relay, which
in turn opens up-and releases relay DD. Rélay
DD -disconnects (4-) from the master ground
conductor MG for effecting .the release .of réldys
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RC and HT 'When the connection is released.L

(+) is disconnected at the selected trunk from the
terminal to which wiper S is connected for open-
ing up the locking circuit of relay TD for ef-
fecting the release of this relay. 'This also dis-
- connects (+4) from incoming sleeve conductor S
for releasing the preceding circuits. The release
of relay TD closes the above described ecircuit

for the connector and minor switch release mag-

nets for effecting the release of these switches,

thus restoring the connector link to normal. Dur- |

Ing the release operation, magnet Z applies (4-)
to the incoming sleeve conductor for making the
switch busy until it has been restored $c normal.

It will now be explained how the circuits oper-
ate when all of the trunks in a selected switch-
ing through level are busy. The ¥ magnet steps
the switch around in the previously described
manner and when it reaches the last trunk of the
group, assumed to be busy, relay HA is locked
operated for holding magnet Y energized until
relay PH slowly releases. This is accomplished

because the last terminals of the trunk group

to which wipers S and HS connect are bridged
through a high resistance coil, approximately

the HA relay. Consequently, when this last trunk
i1s reached and found busy, a circuit may be
traced from (4) on the sleeve terminal of the
selected trunk circuit, through the 3900 ohm re-
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3900 ohms, for providing a locking circuit for
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sistance coil (not shown), terminal and wiper

HS, conductor 44, break contact of relay PD, make
contact of relay DA, make contact of relay RV,
make contact of relay HT, conductor 47, make
contact of relay BT (operated because this trunk
is busy), conductor 46, upper winding of relay
HA, make contact of relay HA and resistor (4RS
to (—). This locks relay HA operated and per-
mits the release of relay PH because its locking
circuit is now held open at the break contact of
magnet Y. 'The release of relay PH opens up the
operating circuit to magnet Y for effecting the

release of this magnet. Relay RV is released be-

cause relay PH releases and removes (<) from
conductor 140. The release of relay RV opens
up the above described locking circuit for relay
HA, including conductors 41 and 48, thus effecting

the release of relay HA. With relays PH and RV
released, conductor 116 is de-energized for open-

ing up the locking circuit of relay DA for effecting
the release of this relay. Relay BT is not re-
leased at this time, it being locked operated over
a circuit which may be traced from (<), make
contact of relay DD, conductor 65, make contact
of relay BT, conductor 85, break contact of relay
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RV, conductor 67, make contact of relay RD,

conductor 66 and winding of relay BT to (—).
Reiay TD is not operated at this time because
relay BT keeps the winding of the TD relay open.

Since relay TD does not operate, there is no
connection made to the selected trunk circuit and
the CB, RD, DD, HT, and RC relays are not re-
leased because the master ground conductor is
maintained energized at the closed make contact
of relay DD. Busy tone is now applied to the
calling line over a circut extending from the
common busy tone source, make contact of relay
BT, conductor 135, break contact of relay PH,
conductor 82, break contact of relay SW, con-
ductor 49, lower winding of relay AB, conductor
87, break contact of relay SW, conductor 55, con-
denser Cl and thence to the incoming line cir-
cuit. Furthermore, the release of relay PH closes
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party hangs up the receiver for

INT, make contact of relay RC, conductor §9,
break contact of relay PH, conductor 3%, make
contact of relay BT, conductor 87 and winding
of relay AA to (—). Relay AA performs no fune=--
tion on a call of this class. When the connection
Is released, relays CB, RD and DD are released for
removing (4-) from conductor MG for effecting
the release of relays HT, BT and RC, thus re~
storing the connector circuits to normal and dis-
connecting (--) from the incoming sleeve con-
ductor. | _- | o |
It will now be explained how the connector
circuit operates when a restricted line dials the
switching through level. When the connector
operates in connection with lines of this type,
terminal D, instead of terminal C, is connected
to the XX bank of the switching through level.
Furthermore, restricted lines have (4-) poten-
tial applied to the HS conductor at these line |
circuits. Relay RV operates at the beginning
of the transmission of the first digit dialed into
the connector, as before, but this relay does not:
release when relay XD is released at the end of
the series of impulses. This is because the circuit:
irom () on conductor Hi5 of a restricted line
is extended through a break contact of relay TD,
conductor 5i, break contact of relay XD, break-
contact of relay TA, conductor 105, contact | YON |
In 1ts normal position, conwact IXON in its op=
erated position, break contact of relay SW, con--
ductor 139 and winding of relay RV to (—).
Consequently, the continued energization. of the
RV relay atter the digit is transmitted prevents’
the application of (4) potential to conductor 52
by way of conductors i53 and 128 as before, be-
cause conductor 128 is opened at terminal C and
at the break contact of reiay RV, Therefore,
relay HA does not operate and the Y magnet does
noy step. Since conductor (29 is not energized,
relay DA does not operate and relays YD and
PD do not release. Therefore relay HT does
not operate and relay BT is prevented from op-
erating. The calling party gets the busy tone
over a circuit extendng from the busy tone
source, conductor {34, break contact of relay DC,
conductor 81, make contact of relay YD, break
contact of relay XD, conductor 82, break contact
oi relay SW, conductor 49, lower winding of relay
AB, conductor 51, break contact of relay SW, con-
ductor 59, condenser Cf and over the calling line
circuit. = |
The connection is released when the calling
| effecting the re-
lease of relays CB8, RD and DD as before. In
the event that the call is from g5 non-restricted:
line, there is no (+) potenuial on conductor HS
for holding relay RV operated when relay XD
Is released. Consequencly reiay RV is released.
and the HA relay operates for stepping the
switch in its Y direct.on in the previously de--
scribed manner, In the event that a toll line
calls a restricted level the operation of the TA
relay opens up the above described holding cir-
cult for the RV relay by cpening up conductor
185, thus permitting the release of relay RV and.
the consequent select.ng ogeration of the con-:
nector switch in the previously described man-
ner. | - ' | S
It will now be described how the P. B. X hunt-

ing feature of the connector operates, bdth-_m;

connection with a local call and ‘in connection.

- with a toll call, it being recalled that, on 5 local

a .circuit for intermittently operating relay AA -

extending from commion flashing interrupter

75

call, the called line test is made after the sta~
tlon digit and on a toll call it is made after the

univs digit. - Considering a loeal call first, at the"
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end of the station digit, 1e1ay PD releases. In
thzs case, however, relays PH, RV, DA and DC
are not released until after the connector switch
finds the idle P. B. X line. |

Assummg that the first line of the P. B. X
group is busy when reiay PD releases, a circuit
is closed for operating relay BT which may be
traced from (4-) on the busy sleeve terminal of
‘he called line, wiper S, conductor 317, break con-
tact of relay TD, conductor &, break contact of
relay PT, conductor 13, break contact of relay
PD; make contact of relay DA, make contact of
relay RV conducmj. 61, make ccntact of relay
RD, eonductor 66 and winding of relay BT to
‘). Since relay DC is operated at this time,
| .,onductors S and 62 are connected together for
short cucmtmg the upper winding of the RC
rela:;r for preventmﬂ the operation of this relay.
Relay HT is now operated. from (4) (connected
to the HS terminal of the first line of the P. B. X
gmup) w1per HS, conductor 44, break contact
of_“;'elr_a:,r PD, make contact of relay DA, make
contact of relay RV, break contact of relay HT,
cenductm 63 break
ductor 42 and Wlndmﬁ of rela,y HT to (—). Re-
lay HT closes a locking circuit for itself extend-
ing from (+) on the 1 G conductor make con-
tact of relay HT, cnnductor BB break contact
of relay YD, conducter 42 and wmdmg of relay

HT to (-——-) The Opemtwn of relay H'T opens up

the clrcult to the operating winding of the CT

relay for prevent ng the 0perat10n of this relay
on a ca.ll of this class.

The lock pulse relay HA is now operated over
Q. clrcult Wthh may be traced from conductor
MG make contact of relay PH, conductor 118,
make cantact of relay BT, conductor 137, make
contact of relay HT, conductor 117, break con-
tacts in series of the Xand Y magnets conductor
na break contact of magnet MX, conductor 92,
lawer wmdmg of relay HA and its own break coi-
tact to ( ). Relay HA is locked operated over
& clrcult whlch may be traced from () on
cpqductor {16, above described, and over the
‘previously descrlbed circuit, 1ncludmg the low-
ermost make centact of relay HA. The Y mag-
net is now energized over a circuit which may
be traced from conductor MG, make contact of

relay HA, break contact of relay XD, break con-

tact of. relay YD, conductor {08, make contact of
relay DA, make contact of relay PH. make con-

ontact of rel&y YD, con~
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tact of relay HT, conductor 85 and winding of

'magnet Y to (—). The operation of magnet Y
opens up the above described circuit to the HA
relay, including conductors (18 and 52, for ef-
fecting the release of this relay, which in turn
opens up and releases magnet ¥. ‘The above de~
scribed circuits are now completed for again
operating and locking relay HA which in furn
operates. masgnet Y for releasing relay HA which
in turn releases magnet Y. This interaction be-
tween the HA relay and the Y magnet continues
as long as relay BT is operated for completing
the above described circuit including conductor
{31. During this intermittent operation of the
HA relay and the intermittent energization of
- conductor 52, relay PH is intermittently ener-
gized over a circiut- which may be traced from
conductor 52, make contact of relay PH, break
contact of relay PD, conductor 19, break contact
 of relay PT, conductor 88 and winding of relay
PH to (=). This intermittent energization of
relay PH prevents its release while the connector
switch is hunting, since the relay is a slow act-
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ing relay and will not release during the infer-.
vals when conductor 52 is de-energized.

When the idle ling of the group is reached,
there is no (+4) on wiper S for holding relay BT,
this relay releases and efiects the release of relay
PH and prevents the operation of the HA relay
by disconnecting energized conductor (16 from
conductor 52 leading to the HA and PE relays.
This stops the ¥ stepping operation and when
relay PH is released the circuit to relay RV is
opened for effecting the release of this relay.
With relays PH and RV released, conductor MG
is disconnected from conductor IIG for opening
up the locking circuits of the DA and DC relays
for eﬁectmg the release of these relays. Relay
SW is operated when relay RV releases over &
circuit extending from (), make contact of
relay RD, break contact of relay RC, conductor 63,
upper wmdmg of relay SW, conductor 25, break
contact of relay RV, conductor 41, break contact
of relay TD, conductor 37, wiper S and over the
sleeve conductor of the called line to (—) through
the cut off relay of this line circuit. Relay SW
locks and applies (4) to the called sleeve in the
previously described manner. The ringing, talk-
ing and release circuits are now confrolled in the
previously described Manner.

In the event that the last line in the P.B. X
sroup is busy when relay HA operates to energize
the Y magnet for stepping the switch on to the
terminals of this line, this relay is locked over &

circuit which may be traced from (+4) on the

sleeve terminal of the busy line, thmugh the re-
sistance which bridges the 8 and HS terminals of
the last line of the P. B. X Ulaup, terminal and
wiver HS, conductor 4%, break contact of relay
PD, make contact of relay DA, make contact of
relay RV, inmake contact of 1elay HT, conductor
&7, make contact of relay BT, conductor 46, up-
per winding of relay HA, make contact of relay
HA and resistor (4RS to (—). This holds relay
HA and magnet Y energized until relay PH re-
leases and opens up the above described cireuit
to relay HA. Relay PH is released after a slight
delay because its locking circuif is opened by the
deenergization of conductor 52 at the break con-
tact of magnet ¥. The release of relay PH opens
up and releases relay RV and this relay in turn
opens up and releases relays DA and DC and
locks relay BT over g circuit extending from (4,

make contact of relay DD, conductor 85, make
contact of relay BT, conductor 25, break cantact
of relay RV, conductor 87, make contact of relay
RD, conductor 85 and winding of relay BT to (-).

Relay RC is now operated over a circuit which
may be traced from (4-), make contact of relay
RD, conductor 65, make csnta ¢t of relay BT, con-
ductor 895, break contact of relay RC, conductﬁr
84 make contact of relay HT, conductor 94, hreak
contact of relay PH, conductor 48 and lower wind-
ing of relay RC to (—). Relay RC locks over a
circuit extending from conductor MG, make con-
tact of relay RC, conductor 48 and lower winding
of relay RC to (—). The operation of relay RC
connects common interrupter conductor INT by
way of conductor §9, break contact of relay PH,
conductor 35, make contact of relay BT, con-
ductor 87 and winding of relay AA to (—) for in-
termittently operating this relay which is for the
purpose of providing a flash busy signal back over
conductor HS in the previously described manner
for sienaling the operator on a toll call Relay
SW cannat operate because the oper ation of relay
RC opens up conductor 83 and since relay SW is
not operated, m:- cohnection is made to the sleeve
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wiper. The busy tone is applied to the calling
line from the common busy tone conductor, make

contact of relay BT, conductor i35, break con-

tact of relay PH, conductor 82, break contact of
relay SW, conductor 49, lower winding of relay
AB, conductor 857, break contact of relay SW,
conductor 35 and condenser C! to the calling line
circuit. - - |

In the event of a toll call to a called P. B. XX
line, the P. B. X hunting operation must be ef-
fected at the end of the units digit when relay
YD is released. Since relays TA and PT are oper-

ated on a toll call, the release of relay YD con-

nects sleeve wiper S to relay BT over g cireuit
which may be traced from this wiper, conductor
317, break contact of relay TD, conductor £1, make
contact of relay PT, break contact of relay YD,
conductor 74, make contact of relay DA, make
contact of relay RV, conductor 6§71, make contact
of relay RD, conductor 85 and winding of relay
BT to (—). The release of relay YD also oper-
ates relay HT over a circuit extending from ()
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on the first terminal to which wiper HS is con- '

nected, conductor 44, make contact of relay TA,
conductor 43, make contact of relay DA, make
contact of relay RV, break contact of relay HT,
conductor 68, break contact of relay YD, con-
ductor 42 and winding of relay HT to (—) . Relay
HT locks over a ecircuit extending from conductor
MG, make contact of relay HT, conductor 68,
break contact of relay YD, conductor 42 and wind-
ing of relay HT (—). Relay IDC, being operated,
prevents .the operation of the RC relay in the
previously described manner. Conductor 52 1S
now energized for operating and locking relay
HA, for locking relay PH and for energizing mag-
net Y over a circuit which may be traced from
conductor MG, make contact of relay RV, con-
ductor 118, make contact of relay BT, conductor
i37, make contact of relay T, conductor 11417,
break contacts of the X and Y magnets, conduc-
tor 118 and break contact of magnet MX to con-
ductor 52. This causes the stepping of the switeh

in 1ts ¥ direction until the idle line is reached,

at which time relays PH, BT and RV are released
and relay 8W is operated and locked as above.
Relay PD must be maintained operated until
the end of the station digit, consequently a circuit
for this relay may now be traced from CCIl-
ductor MG, make contact of relay DC, make
contact of relay PD, off normal contact ¢MON
and upper winding of relay PD to (—). Re-
lays DA and DC are held operated after the
release of relays PH and RV over 3 circuit which
may be traced from (4), make contact of relay
PT, conductor 87 and lower windings of the DC
and AC relays in series to (—). During the stg-
tion pulsing operation, conductor 52 is intermit-
tently energized in the previously described man-
ner to operate magnet MX and to hold relay PD,
the circuit being traced from conductor MG,
make contact of rciay HA, break contact of relay
XKD, break contact of relay YD, conductor 08,
make contact of relay DA, break contact of relay
PH, make contact of relay DC, make contact and
lower winding of relay PD to (—) and in multiple
therewith to conductor 1386 extending to the wind-
ing of magnet MX. At the end of the station
digit, relay PD is released for opening up the
above described circuit to magnet MX., The re-
lease of relay PD opens up and releases relay PT
which in turn opens up and releases relays DA
and DC. The ringing, talking and release circuits
are now controlled in the previously described

Imanner, it being noted that the conversation time s

release feature is cancelled when relay HT Is op-

erated by opening up conductor 33 which leads to
the winding of the CT relay. On a toll call, the
permanent signal time release circuit operation is
cancelled after the units digit by the release of
relay YD in the previously described magnner,

In the event that the last line in the group is

busy on a call of this class, relay HA locks for '

holding magnet Y energized after the unitg aigit
instead of after the station digits. This is be-
cause relay TA is operated and the circuit is ex-
tended from (4) on the busy sleeve terminal,
through the jumper to the HS terminal, wiper HS,
conductor 44, make contact of relay TA, con-
ductor 43, make contact of relay DA, make con-
tact of relay RV, make contact of relay HT, con-
ductor &1, make contact of relay BT, con-
ductor 46, upper winding of relay HA, make con-
tact of relay HA and resistor 14RS to (~). This
holds magnet Y operated until the PH relay re-
leases. Conductor 52 is not energized for locking

-the HA and PH relays under this condition,

consequently relay PH releases and relay RV
is released for locking relay BT. Relays DA
and DC do not release until PT is released at
the end of the station digit, if and when

- this digit is dialed. Relay RC is operated and
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locked, the operating circuit being traced from
(+), make contact of relay DD, conductor 65,
make contact of relay BT, conductor 85, break
contact of relay RC, conductor 84, make contact
of relay HT, conductor 94, break contact of relay
PH, conductor 48 and lower winding of relay RC
to (—). This operation of relay RC applies the
flash busy signal and prevents the operation of
the SW relay in the previously desecribed manner,
the S wiper being held open and the busy tone
put on the line as In the previous example. The
release operation is effected as previously de-

It will now be explained how the cireuits of the

‘connector operate to select either the first or the

second group of station ringing codes. It has al-
ready been explained how the RV relay functions
to provide ringing either over the tip or the ring
side of the called line as determined by the con-
nection cf terminal RV to the terminals of wiper
DE cf the minor switch. Considering first a con-
nector tybe system, it will be assumed that the
first digit selects the first code group, that is,
ccdes 1 to 10. In this case, terminal A, shown
in the right hand portion of Fig. 12 is connected
to the terminal of the XX bank level used for
selecting the first code group. It will be assumed
that this is digit 3, consequently terminal A will
be connected as shown by the dotted line to the

- third level of the XX bank. Now when relay XD
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is released to mark the end of the fdrst digit, a
circuiy is closed for operating relay DC extending

Irom (4, break contact of magnet Z, make con-

taci of relay DD, conductor §2, break contact of
relay XD, conductor 18, break contact of relay
DC, make contact of relay PH, conductor 33,
terminals G and G, XX wiper and its associated
third level terminal, terminal A, conductor 120
and upper winding of relay DC to (—). It will
be recalled that the DA and DC relays are not
cperated in a connector type System when the
switch is seized because the jumper between ter-
minals H and HI is omitted. . In this example,
the operation of relay DC closes an operating
circuit for relay DA which may be traced from
conductor MG, break ‘contact of - 2XON, con-
ductor 73, make contact of relay DC, break con-
tact of relay DA, conductor 12§ and upper wind-
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ine of telay DA to (=). The DA and DC relays
aie locked over the ‘previously described circuits
including conductor 418, This sets the :gircuils
for further operation gnd when the ringing con-
dition is set up, the first -group of codes 1 to 10
is rung because pick up interrupter PU1 is con=
nected through a break contact of relay CP, bréeak
contact of relay PU, conductor {12, break coh-
tact of relay PT, break contact of relay Ra, con-
ductor 110, make contact of relay SW and wind-
ing of relay PU to (). This means that the
first group of codes is conditioned for ringing the
called station, the particular code used being se-
lected by the position of wiper GEN-of the minor
switeh, which wiper selects the codéd sourees of
generator.

In the event that it is desrred to have the fitst
digit select the second group of codes, 11 ‘to 20,
the iterminal B is connected {0 the bank con-
tact of the level selected by the XX wipér cop-
responding to the number of the first digit used
to select this level. In this ‘example, it ‘will be
assumed that first digit 4 is ‘used to -select the
second group of codes, 11 {0 20, cohnsefucntly
terminal B will be cross connected to terminal %
of the XX bank. Now when wiper XX 'is cgh-
nected to (4) at the end of the first digit, the
circuit extends through the jumper to ‘termiinal
B, break contact of relay CP, conductor {22 and
upper winding of relay CP to (—) for 'operating
this relay which closes & locking circuit for itself
extending from grounded conductor S, make ‘¢on-
tact of relay CP, conductor 123 and upper wind-
ing of relay CP to (—). This transfers the above
deseribed circuit of the PU relay from coOHmmon
pick up -conductor PUI to cominon pick up con-
ductor PUZ2. This latter pick up conductor is
coded with the 'second group of c¢ode combinga-
tions, 11 to 20, with ‘the individual code in this

group being selected by the position taken by °

wiper GEN of thie minor switch. To unagrstand
just how this selection between the first and sec-
ond groups of codes is made, this may be done
in aiy one of several ways, for exagmple, all of the

senerator source leads connected to the terminals -

of wiper GEN of the minor switch Thay lead to
contacts of a relay or -cam confrol contacts on
the coding machine for making 3 -seélection oe-
tween the first and sécond giroup of dodes. Since
common conductor PUJ is energized during the
ringing cycle when the first ‘group of -codes afre
connected to the ‘common generator source, one
of the first group will be rung on ‘s call When
the CP relay is not operated and one-of the: sec-
ond group will be ring on a call when the -CP
relay is operated because conductor PU2Z ‘s only
energized during the cytle when the second group
of codes is connected 1o the common conductors
leading to the terminals of szﬂr CGEN -of the
minor switeh.

In a selector type system, the A ‘and B ter-
minals, as well as the G and Gi terminals are not
used, the selection between the first and second
group of codes being made by the first digit'dialed
into the selector. In the above example, it was
assumed that the connector was -selected -by -a
particular level of the:selector connected to con-
ductors R, T, HS and S shown in the left hand
portion of Fig. 6. Under this condition relay €2
is mot operated and :pick up conductor PUI{ is
eﬁectwe 10 ring the selecied:one of the first group

of codes during the first portion of the ringing

cyele. This same connector-may be selected from
another-selector level'in response $0- atriother First

digit, thus-selecting conduetora XR, -XT, XHES and

St

10

:':'l.' : _-.-J"

%S fhstead of the previously mentioned -con=
ductors used in the prévious example. in this
case, the closed circuit across the calling tele-
phone liné is extended by way of conductor XR,
break contact of relay CP, conductor 124, lower
windihs of relay CP, conductor 38, break -con-
tact of relay DD, ahother break confact of relay
DD, break contact of relay AB, and winding of
relay CB to (—). The calling line extended by
way of conductor XT is connected through a
break contact of relay TD, break contact of relay
DD, bregk contact of relay AB and lower wind-
inz of relay CB to (-+) by way of conductor gb.
Consequently, relay CP is operated-and locked to
(1) on conductor S as previously described. AS

soon as relay CP operates, it transiers conductor

20

XR to the upper winding of the CB relay by way
of conductor 39, thus removing the lower winding
of the CP relay from the line circuit. Now when

relay RD operates, the ring side of the calling

line, extended by way of conductors XR and 32,
is eonhected to the winding of the CB relay by

- way of a -make contact of relay RD, this contatt
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closing before the contact is opened-at the break
contact of relay DD, Similarly, tip conductor XT
is connected to the winding of the CB relgy by
way of a make contact of relay RD, which con-
tact closes before the original circuit is opened
at the breask contzact of the DD relay. ‘This-oper-
ation sets the ringing for using the second code
croup, in the previously described inaiiner be-
cause relay CP is operated.

What is clairned is:

1. In an suitcinatic telephone system, a group
of line finder switches each having primary and
secondary movements, a common asllotter for
gllotting said finder switches Tor use, & pulse
generator for operating an alloited finder switch

in its 'primary and secondary movements, means

including said puilse generator and a plurality of
countting relays for counting off a plurality of
pulses for introducing a time delay corresponding
to the duration of said oiurality of pulses be-
tween the primary and the sécondary movement
of said finder, and mesans including said pluraiity
of counting relays for transferring said pulse
generator from the means for opeérating the
allotted -finder switch in its primary movement
fo the means for operating the allotted finder
switch in'its secondary movement.

2. In an automatic celephone system, a group
of line ‘finder switches each having primary and
secondary movemeénss, a common allotter for
aliofting sa2id finder switches for use, a pulse
generator comprising & plurality of relays asso-
¢iated with said allotter for operating -an allotted
finder switch in its primary and secondary move-
ments, means in said glotter for:controlling -said
pulse generator, and means controlied by said
pulse generator for introducing a time delay be-
tween the dDrimary -angd the secondary movement
of said finder.

3. In an atitomatic telephone system having a
group of line finder switches, means for advanc-
ing said switches in their primary direction,
means for -advancing said switches in their sec-
ondary directions, a-common allotter for allotting
said finder switches for use, a pulse generator
aperatively aasoclat d with said allotier for pro-
viding pulses to advance sald switehes, and
means -resp‘onsive 30 'the termination -of move-
ment of an -allotied switch in its primary direc-
tion for transferring said pulse generator from

~the primary direction advancing imeans to the

secondary direction advancing means, said tians~
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fer means including a plurality of successively
operating relays whereby the combined operating
time of said relays constitutes a time delay be-
tween the primary and secondary movements of
sald allotted switech. |

4. In an automatic telephone system having a

group of line finder switches, means for advanc-

ing said switches in their primary direction,
means for advancing said switches in their sec-
ondary direction, a common allotter for allotting
said finder switches for use, a pulse generator
oberatively associated with said allotter for nro-
viding pulses to advance said switches, means
in said allotter responsive to the termination of
movement of an allotted switch in its primary
direction for transferring said pulse generator
from the primary direction advancing means to
the secondary direction advancing means, said
transier means including first, second and third
relays, means responsive te the termination of

the primary movement of an allotted switeh for

energizing said first relay, circuits responsive to
the operation of said first relay for opening the
circuit ior said primary direction advanecing

means and preparing a eireuit for said second 2

relay, means rasponsive to another pulse from
sald pulse generator for energizing said second
relay, means responsive {o the operation of said
second relay for preparing a circuit for said third
relay, means responsive to the itermination of
sald anovher pulse for operating szid third relay,
and means responsive to the operation of said
third relay for preparing a circuit for the opera-
tion of said secondary direction advancing means
upon the further receipt of pulses from said
source. |

9. In an automatic telephone system having a
group of line finder switches, means for advanc-
ing said switches in primary and secondary direc-
tions, a common allotter for allotting said finder
switches for use, a pulse generator operatively
associated with said allotter for providing pulses
to advance said switches, means responsive to the
termination of movement of an allotted switeh in
its primary direction for transferring said pulse
generator irom the primary direction advancing
means to the secondary direction advancing
means, sald transfer means including first, sec-
ond, third, and fourth relays, means responsive
10 the termination of the primary movement of
sald switch for energizing said first relay, means

responsive to operation of said first relay for

preparing a cireuit for said second relay, means
for operating said second relay upon completion
of said another pulse from said pulse generator
following the operation of said first relay te open
the circuit for primary direction advancing
means and to prepare a circuit for said third
‘relay, means responsive to another pulse from
sald source for energizing said third relay, means

responsive to the operation of said third relay

for preparing a circuit for said fourth relay,
means for operating said fourth relay upon com-
pletion of said another pulse from said pulse gen-
erator, and means responsive to the operation
oif said fourth relay for preparing a circuit for
the operation of said secondary direction ad-
vancing means upon the further receipt of pulses
from said source. - o

6. In an automatic telephone system, a group
of line finder switches having primary and sec-

ondary directions of movement, means in said

finder switches for advancing said switches in
their primary directions, means in said finder
switches for advancing said switches in their

ot
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secondary directions, an allotter common to said
group of switches for allotting any one of said
finder switches for use, a pulse generator, means
in said allotter for connecting said pulse gener-
ator to said primary direction advancing means
for advancing said one finder switeh in its pri-
mary direction, means in said allotter for there-
after connecting said pulse generator to said
secondary direction advancing means for ad-
vancing said one finder switch in its secondary
direction, means associated with said allotter for
transferring said pulse generator from said pri-
mary direction advancing means to said second-
ary direction advancing means, means including
said transfer means for introducing a time delay
between the primary and secondary movements
of said one switch and means whereby said means
for introducing a time delay is driven by the
output pulses of said pulse generator. -
1. In an automatic telephone system, a grou

of line finder switches, means in said finder -
switches for advancing same in their primary di~
rections, means in said finder switches for ad-

vancing same in their secondary directions, an
allotter common fo said group of switches for
allotting any one of said finder switches for use,
a pulse generator operatively associated with said
allotter, means in said allotter for connecting said
bulse generator to said advancing means of an
allotted finder switch in its primary direction,
means in said allotter for connecting said pulse
generator to said means for advancing said par-
ticular finder switch in its secondary direction,
Imeans associated with said allotter for transfer-
ring said pulse generator from said means for ad-
vancing said switch in its primary direction to
said means for advancing said switch in its sec-
ondary direction, means including said transfer-

- ring means for infroducing a time delay between
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the primary and secondary movements of said
allotted switch and means whereby said means
for introducing a time delay is controlled by the
output pulses of said pulse generator.

8. In an automatic telephone system, a group
of line finder switches each having primary and
secondary movements, a common allotter for
allotting said finder switches for use, a cyclically
operating pulse generator associated with said
allotter for operating an allotted finder switch
in its primary and secondary movements, timing
means associated with said allotter, means where-
by said timing means is driven by said pulse gen-
erator for introducing a time delay between the
brimary and secondary movements of said finder,
and means including said timing means for
changing said pulse generator from its function
of operating said finder switch in its primary
movement to its function of operating said finder
switch in its secondary movement.

 FRANK KESSLER,
WILLIAM W. PHARIS.
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