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M DEVELOPAENT

l, PURPOSE OF CIRGUIT

ISSUE 5
“ETPED l.1 This c¢ircuit serves 200 single relay line eircuits wit: or without perman-
- ED ent lockout and may be arranged for class of service tone, if required,
PGS, 2,4 &

g 2. PARTS OF CIRGUIT
1-10- m .

‘ Fig, 1 Line circuit without or with lines connected to class of service tone,

Fige. 11 Line circuit without eor with lines connected toc class of

ISS'E 6 gervice tone and with permanent signal lockout,

@, Fig, 2 Start cirecuit,

Fig. 3 Group relay cireuit,
Fig. 4 Distributor,
Fig. 5 Line finder ecircuit,

OPERATION

3s FUNCTIONS

3.1 Operates line relay to its firet step from subscriber*s loop,

3.2 Starts the f¥nder, which has been preselected,

343 Elevates thes wipers tc the level on which the subseriber's line appears,
3.4 Rotates the wipers to the contaets teo where the subgseriber's line appears,
3.5 Extends the subscriber's line to the succeeding switch,

3.6 The line relay fully operated, clears the line of attachments,

3.7 sakes the subscriber's line busy to other calls,

3.8 Prevents false operation during rotary when booster battery is eneountered,

3¢9 The distributor selects the next idle finder for the succeeding call,

3219 Finder releases upon the end of the call,

3:11 Causes the partner group of finders to tandle the call if a finder fails
to step,

3.12 Rotates to the eleventh rotary step when the finder fails to step and
cause the distributor to allot the next idle finder to the eally

3:13 Transfers the call to the partnsr group when all the finders in a group

are busy,
3.14 Allows testing of the associated finders in a group,

3:15 Clears the line from attachments on incoming calls,

3,16 Loeks out a “permanent” line,
3.17 Provides discriminating serviee by levels in groups of 10 or 20,

4, DETAILED DESCRIPTION
4,1 GENERAL

The finders in this system are divided into two groups each having a
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distributor and group relays.

Normally the group relays and distributor of each group allot the finders
of their associated group to handle the calls of that group. However, in
case trouble occurs in the group or all the finders are busy in that growup,
the associated group relays will transfer the call or calls to the other

group,

Two hundred lines are connected to the finder banks, the first 100 of
which are connected to levels one to five inclusive of one group and to
levels six to ten inclusive of the other group and the second 100 lines

to the remaining levels of each group.

In the following explanation, Group "A" will be considered entirely, the
operation of Group "B" being exactly the same.

SEIZURE

When the calling subscriber closes the loop, 1 is energized to its
intermediate position and closes the X contacts only.

Relay L

Prepares the stopping circuit for the finder.
Grounds the start lead,
Vertical bank contact corresponding to the level where the calling line

is connected is marked.

When Fig. 12 or 13 1a used instead of Fig. 1 or 11, 1 operates from ground
on the negative line instead of over the loop of the dialing station. The
remainder of the operation iz the same regardless of which line circuit

fie used.

START

Relay C3 operates

Clogses circuit to P3 in series with motor magnets,
Grounds ST. SIG. lead thru lamp.

P2 Operates (but not the motor magnet)

Grounds the F ST. lead.

Prepares its locking circuit.

Connects the guard lead to the motor magnet.
Prepares the circuit to the finder VERT lead.
Prepares the circuit to the TEST-1 lead.
Closes circuit to B3,

Kaintains N2 operated.

B2 erates
Closes circuit to HZ., (8.0.)

H2 Operates and locks
Closea #1 winding of F3.
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° > Provides locking ground on P3,
1SSE 6 ?5?' Places ground on the GRD 5="A" lead,

(]

” F3 Operates and locks to the F, ST, lead.

Provides multiple ground to P3,
Upens tnhe circuit to B3,
Connects ground to the windings of J3 and K3,

B3 relessses but on account of its weighted armature the circuit teo H3 &s
intermittently closed for further perioed, tiius preventing its releass,

B in Fig, 5 Operates from ground on F, ST, lead

GCloses the eircuit to tne VERT WAGNET

Prepares a circuit to the ROT MAGNET

Placss ground on the C lead,

Rewmoves ground from the A,T.B. 3RD, lead,

Closes TEST=2 lead,

Places 500w aeross the « and + lines to presenergize the selector A relay
and to place a multiple ground on the "C" trunk,.

4,4 VZRTICAL MOVEMENT

VERT Magnet of the finder operates

Elevates the shaft and closes its interrupter springs,

A3 Relay

Follows the INT pulses and wheén-operated, breaks the eireuit to the
vertical magnet, This action continues until the vertical wipers reach
the level markxed by ground, On this level, after INT springs open, D3
opsrates its "X" contact, dus to ground on ths vertical wiper, TEST-~1
lead, #1 winding of D3 to A3, A3 is held operated and therefore the
cireuit te the vertical magnet remains open,

D3 Opsrates

Fully thru its #2 winding,

Transfers the cireuit from VERT to ROT lead,
Opens the initial circuit of P3,

Opens its #1 winding,

Conneets TEST+1 lead to #1 winding of K3

4,5 ROTALY MOVEMENT

ROTARY MAGNET

Operates and closes its interrupter-contact,

DR CAR.
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A2 erates

From ground on INT leads and breaks the circuit to ROT magnet.
This action continues until one of the C wipers find the contact marked
by 600 ohm battery.

When the wipers reach the contacts to which the subscriber's line is
connected, the C-2 or C~l wiper, depending upan whether the subscriber's
line appears in the upper or lower bank, encounters battery thru the
cutoff winding of L which closes the circuit to the windings of K2 or JZ,
respectively.

If the subscriber's line ia on the upper bank, K3 Operates.

Opens the rotary magnet circuit, and

Closes the circuit to relay A of the finder.

Relay A Operates

Connects the -, & and C trunks to the upper bank,
Connects its winding to the C trunk.

Places ground to the GUARD lead to make the finder busy.
Opens the circuit to the winding of D.

Opens the incomplete release circuit.

Opens the rotary circuit,

If the subscriber's line is on the lower bank JZ Cperates:
Opens the rotary magnet circuit: and
Closes the circuit to relay D of the finder.

Relay D Operates

Connects the -, « and C trunks to the lower dbank.
Connects its winding to the C trunk.

Places ground to the GUARD lead to make the finder busy.
Opens the circuit to the winding of A.

Opens the incomplete release circuit.

Opens the rotary circuit,

In case both Cl and C2 contacts of the same rotary position have battery
connected, both J2 and K2 relays will operate but KX relay, in operating,
will open  the circuit to relay D, and thus the upper bank contacts will
have preference in switching,

The circuit to the A and D relays is taken thru the interrupter relay
springs. This arrangement prevents any switch thru operation to take
place until such time as the rotary magnet in the finder has restored.

Relay L of the line circuit Fig. 1 or 11 operates completely,

Provides a locking circuit through its "X" springs.

Removes its start windings from the line

Opens the start ground

Relay LO does not operate from exchange battery. Its operation for the
lockout condition will be described under heading 49,
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4.6

Preventing false operation when booster-battery is encountered during
the rotary searching of the finder

Should the C=2 or G-l wiper pass over a contaet en which positive
boester-battery is present for operating a meter associated with that
line and contact, the circuit of K3 or J3 would be closed but the
rectifiers in sories with these relays offer high resistance to current
of sueh direction. If booster battery is notwused, the rectifiers may
be omitted or shorted by wiring changes as indicated by note 17 en H-35868.

DISTRIBUTOR SELECTS NEXT IDLE FINDER

Ground on the GUARD lead cleses the circuit to the distributor moter
magnet over the MM lead and short circuits P-3, The distributor motor
magnet operates; opens the circuit to P3; and prepares to step the wipers
of the distributor one step.

C3 Restores if no other call has been originated in the group

Opens perv ot the starting circuit to P-3,
Removes ground from the ST SIG lead.

P-3 Restores

Removes ground from the F Sf, lead

Removes ground from winding of #2 ef F-3,

Transfers the GUARD lead to the MOT MAGNET interrupter springs.

Opens the circuit to the MOT MAGNET.

Opens its locking circuit.

Removes the switching ground.

Remwes ground from H-3 through the vibrating armature springs of B-3.
Removes ground from #2 winding of D-3,

D-3 Restores

Prepares the circuit for P-3,
Prepares the VERT pulsing and TEST-l circuits.

H-3 Restores

Opens #1 winding of F-3,
Preparss an incompletse circuit for E-3,
Removes ground from the GRD 5-"A" lead.

F-3 Restores

Places ground te the starting circuit of P-3,
Prepares the starting cirecuit of B-3,
Removes ground from the windings of J-3 and K-3,

B of the finder restores

Opens the 500w shunt across the line.
Places multiple ground en the GUARD lead.
Opens the VERT ROT TEST-2 leads,
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The distributor magnet restores; advances the wipers to the distributor
to the contacts associated with the next finder; extends the GUARD lead to
the distributor motor magnet; and prepares the starting circuit to P-3,

If the next finder is busy, the LEV "A" wiper of the distributor encounters
ground on the GUARD lead upon being advanced to the contacts associated
with the next finder. Ground on the GUARD lead closes the circuit over

the DI lead, thru the distributor interrupter spring, to the distributor
motor magnet, alse short circuiting the winding of P=3 to prevent its
operation should C~3 operate due to another call being made before the
distributor has found a free finder,

The distributor motor magnet operates; prepares to advance the wipers of
the distributor to the next finder; and opens its own circuit, The
distributor motor magnet restores and advances the wipers to the succeed-
ing finder, If this finder is also busy, the circuit will again be closed
to the distributing motor magnet and above sequence followed,

When the idle finder is found by the distributor, the circuit is no
longer closed to the distributor motor magnet and there is an absenes of
ground on the winding of P-3 thus allowing it to reoperate if there is

another call,

Should there be more than one subscriber's line relay holding ground on
the START lead, G-3 will remain operated and the sequence when one of
the lines is found is the same as above,

RELEASING

Upon completion of the call, ground is removed from the C lead by a
succoeeding switch,

A or D restere

Completes the circuit of the RLS magnet,
Opens the -, +, and C trunks,

L of the line circuit restores

Connects the start windings of L to the line,

The CN lead of the line circuit becomes unguarded and ready to receive
incoming calls,

The release magnet operates in series with G-3.

§-3 Operates

Lights the RLS lamp and gives alarm if the switch does not restore after
& certain interval, greunds the P C METER lead, causing the operation of
a meter (if used) whish records the total humber of calls handled by the
asscciated group of finders.

When the shaft and wipers of the finder return to normal, the VON springs
restore; opens the circuit to the RLS magnet and RLS; remove ground from
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the GUARD lead, making this finder free to the associated distributor
and group relays; connect a multiple ground to the ATB GRD lead; and
connect the C lead to the GUARD lead. RLS restores. G-3 restores and
removes ground from the RLS LAMP and PC METER leads,

DISCRIMINATING SERVICE

5.1

5.2

For discriminating service on both groups of a level, X wiring is used
and Y wiring omitted. The operation of the normal post springs sends
ground over the EC lead from the C lead to provide discriminating service.

For discriminating service only on the upper group of a level Y wiring
is provided and X wiring omitted which sends ground over the EC lead by
the operation of the A relay and the normal post springs.

GROUP RELAYS CHANGE OVER

6.1

FAILURE IN VERTICAL OR ROTARY STEPPING

In case a call is originated and the finder fails to reach its destination,
the call will be transferred to the partner group.

H-3 relay has been held operated by the vibrating contacts of B-3, Since
the amplitude of this vibration is gradually decreasing, H-3 will finally
release,

H-3 Restores

Closes #1 winding of E=-3,

Opens #2 winding of D-3 (if operated).
Opens #1 winding of F-3,

Removes a multiple ground from P-3,
Removes ground from the Grd. 5="A" lead.

D-3 Releases (if operaved)

E-3 Operates

Closes its locking circuit to the ATB GRD lead of the partner group.
Removes the ATB GRD lead from N-3,

Short circuits P-3,

Removes N-3 relay from the partner group.

Grounds the MOT MAGNET,

P-3 Resatores

Opens the circuit to B of the finder over the F ST lead.

Opens the circuit to #2 winding of F=~3,

Opens the circuit to N-3,

Opens the circuit to #1 winding of E=3,

Transfers the GUARD lead to the MOT MAGNET interrupter spring.

F-3 Restores

Prepares ground for P-3,
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6.2

6.3

N=3 Restores

Cpens the eircuit of C-3,.

Opens the circuit of the MOT MAGNAT,

Closes the ATB chain,

Transfers the start circuit to the partner group,

Opens the circuit of the 5="B" level, removing ground from this lead to
allew a groeup "B" finder to search above levsl 5 for a free line in the
npn Zroup,

C~3 Restores

Opens the start e¢ircuit of P=3,
Removes groeund from the 3T 5IG. lead,

B of the finder regtores

The MOT MAGNET steps on and opens its interrupter springs, Locking the
F=3 relay undsr control of the P=3 relay insures that t:s proper length
of kick~off pulse is sent to the 0T wAGNET,

E=3 is held operated until all findurs are busy in the other group or
until the other group transfers as explained above or until manually
released by mowentarily operating the busy key of either group., 1In
case all trunks are busy in the other group, E=3 will release after H=3
is opened and N=3 on re-op-rating transfers the call to the next finder
in the same group, N=~3 on restoring, transfers the start circuit,

THE FINDER FAILS TO FIND THE SUBSCRIBER'S LINE

During the rotary searching of the finder, should the finder fail to
encounter battery thru the subscriber's L relay on the C-1 and C-2 wiper,
the shaft and wipers would be rotated to the elesventh rotary position,
Upon reaching the eleventh rotary position, the CAk SPRINGS operate and
place ground on the GUARD lead, elosing the eireuit to the distributer
motor magnet which in turn advances tne distributor wipers to the con-
taet of the next finder, P~3 releases its circuit being opened by the
MOT mAGNBT interrupter springs,

During tnhe vertical searching of the finder, should the finder fail to
find ground on the lsvel on whicn the calling line appears, it will

raise its shaft and wipers to t-e fifth level, OSince this level is
grounded from a make contaet of H=3, through the contacts of N=3 of Group
"B", the finder will cut in on this level, rotate to the eleventh

rotary position, and release, as described in the paragraph above,

ALL FINDERS BUSY IN A GROUP

%hen gll the finders in a group are busy, ground is removed from the
ATB GRD lead of that group when P=3 restores after the last free finder
in the group has completed its opsration, N=3 restores; transfers the
start circuit from C«3 of that group to the corresponding relay in the
other group; opens the circuit to P~3; closes the ATB CHAIN lsad within
that group; and opens the cireuit of the GRD 5~"B" to level 5 of the
vertical banks of the group "B" finders, The operation of the other
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7. TZISTING

To test the group of finders controlled by this circuit, a connection is made
between springs #1 and #2 of the test Jack. Ground on test spring #2 is
thereby extended to the =tart circuit., As explained, this circuit finds an
idle finder and causes it to search over the vertical bank, When the shaft
and wipers of the finder reach the fifth vertical contact (unless the finder
wipers have encountered a lire making a legitimate call while searching over
the vertical bank), ground ordinarily connected to this contact causes the
finder to rotate the shaft and wipers over the contacts of the fifth level,
Under control of its CAM SPRINGS (unless the finder wipers encounter a line
making a legitimate call while searching over the fifth level), the finder
releases after searching over the level and causes the distributor to connect
this circuit to the next 'idle finder. The next idle finder e likewise caused
to search over its fifth level and release. This action continues as long as
the springs #1 and 42 of the test Jack are connected. A finder coming up on
a legitimate call will search for that call and whenit has completed its
operation, the distributor will start the next idle finder which will follow

the above sequence.

Springs #3 and #4 of the test jack are connected to a test line and when a
short is placed across these springs, the finder which has been allotted by the
distributor will seize this line. By opening the connection between gprings

#2 and #4 of the test jack the distributor steps to the next idle finder and
allows the finder to release,

Each finder is provided with a BANK test jack which permits determining whether
an op~rated finder is connected to a line in its upper bank, or its lower bank.
If the lower bank is in use, D is operated, and short circuiting the BANK

test jack grounds the LBL lead, to light a LOWER BANK lampassociated with the
alarm lamps, If the upper bank is in use, D is normal, and short-circuiting
the BANK test Jjack does not light the LOWER BANK lamp,

8. CALLS TO THX SUBSCRIBER'S LINE

When a call is made to the subscriber's line, the connector associated with the
dialing line tests the dialed line over the CN lead.

If the dialed line is busy, ground on the ¢ lead from the succeeding switch in
the train causes the connector to zivethe dialing party busy tone.

If the dialed line is free, ground thru a winding of the "cut thru" relay of
the connector over the CN lead, closes the circuit to the #1 winding of I.

L Operates

Places zround on the C lead to make the dialed line busy; and clears the line
of attachments, preparing the circuit for the ringing of the dialed station,

9. LOCKING OUT A "PERMANENT" LINE

A line may become "permanent" due to a short circuit or a ground on the negative
line lead. This will have the same effect as will a displaced receiver and
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will cause L to operate ms explained previously. A subscriber removing the
receiver and fsiling to dial ~ill also czuse trne line to bacome “p.rwmanent",

If dial impulses are not received b:fore the expiration of a ziven tiue intarval
after the line as been seized oy a finder, a pulse of booster battery is sent
baek over the C lead csausing LO to operate; disc©onnect the “=" LINE from Lj
plmce direet ground en the "+" LINE; wrich closes the locking circuit for LOj
grounds the CN lead to the CONM EANKS to imake this line busy to calls; and
ground the PiRii LAMP lead to bring in =n alarm, LO will not operste from
exchanze battery but will rewain operated thru its #1 winding from exchange

battery.,

Ground on the "+" LINE shurts the /2 winding of L and, since "e" LIN& has been
disconnectsd frow L, L restores freeiny itself and the finder by whi¢h it has

bsen seized,

Nrhen the "permanent" condition has been corrected, tre lecking circuit to LO is
opsned, LO restores and tin. line circuit is at normal,

10, 3LSY KaYS

The sU3Y K&Y on the finder when operated transfsrs the GUARD lead from the C
lead te ground thereby makinz t:is switch tusy; and rewoves a multiple gzround
frem the ATB chnain associsted witn that sroup of finders,

The BUSY KY in the Zroup relays eircuit w«ien opsrated, opens the cdreuit to N-3
wiien upon restoring transfers the calls to the other group; and opens the
locking circuit te E-3,

3PARK SUPP 455 I0N

The non+indu¢tive windings of the release magnet of the finder prevent excessive
sparking at the VON springs when thoy open the release circuit. A condenser and a
resistance in series, connectsd betwsen ground and a contaet of D-3 prevent
exce3ssive sparking at contaets of A=3 during vertical pulsing of the finder, The
non=-induetive winding of n=3 prevents excessive aparking at the interrupter spring
contaets of the vertical and rotary magnets of the finder during vertiecal and
rotary pulsing, Tne condenser and resistance in series, connect.d between ground
and & terminal of the distributor motor magn:t, prevent excessive sparking at

trne motor magnet irterrupter springs, A condenser in series with a resistance
connected to = contact of J3 prevents excessive sparking at the eontaets of A3
during the rotary pulsing of the finder and at the springs of K3 and J3 when they

operate to seize the calling line.
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