ELECTRIC COM

ALTOMATIC

MORTHILAKE.

APP D

DatTE

i
i

IHEUE

1

[=(-50

Co. 3

-

P
500009

Class

C

Changed

"]

Pages

1,2,385

EXPLANATION
OF
CONNECTOR CIRCUIT - P.A.B.X.
REVERSE BATTERY
SWITCH THROUGH ON SPRECIFIED LEVELS
1 AND 2 DIGIT TRUNKS
BATTERY OR GROUND COMNNECTED GENERATOR

H-5800089
FEATURES
1. Provides calling party release.
2.. Provides code call service.
3. Provides conference call service.
b, Provides single digit trunk hunting service with or without switch through.
5, Provides restricted service: on certain levels with single digit trunk
hanting.
6. Provides discriminating service at line equipment with single digit trunk
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(o]
[

hunting service.
Provides trunk hunting in a group after the second digit is dialed.

Provides answer and disconnect supervision except on switch through levels.

OPERATION

1.

Station to Station Calls (Regular Service Levels)

1.1 Seizure (Operated: V.0.H. springs)

Absence-of -ground on lead C merks this switch idle to preceding equipment.
When this switeh is seized, a loop 1s closed over leads +L and -L to relay
A. Relay A operstes and closes B and #2C. Relsy B operates, grounds lead
C to hold preceding switches operated and to mark this switch busy, closes
lead CHAIN IN to lesd CHAIN OUT, and grounds lead MOT. ST. helay C oper-
ates, closes lead DIAL TONE to lead +L, and prepares a circult to #10¢ and
the VERT magnet in geries.

1.2 Vertical Stepping (Operated: Relays A, B, and C and V.0.N. springs)

Relay A follows the pulsés and, when at normsl, opens B and closes #10 and
the VERT magnet in series. The VERT magnet operates and steps the wipers
to the desired level. Relays B and C remaln operated during pulsing due
to their slow-to-release characteristic. On the filrst vertical step the
V.0.W, springs restore and open #2C.

After the last pulse of the digit, relay A reoperates, closes B and opens
#10 and the VERT magnet. The VERT magnet restores. After its slow-to-
release interval relay C restores, removes lead DIAL TONE from lead +L, and
prepares a circuit to relay E and the ROT magnet in series. :
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1.3 Rotary Stepplng (Operated: Relays A and B)

Relay A follows the pulses of the next digit and, when at normal, opens B
and closes E and the ROT magnet in series. Relay E operates, short-circuits
contacts of relay G to lock the pulsing circuit, and removes #1LK from wiper
C to prevent relay K from operating when the wipers pass over free lines.
The ROT magnet opo.ates and steps the wipers to the desired bank contacts.
Relays B and E romaln opereted during pulsing due to their slow-to-release
characteristic. After the last pulse of the diglt, relay A reoporates,
closes B, and opens E and the ROT magnet. The ROT magnet restores. During
the slow-to-release interval of relay E the called line 1s tested.

1.h Tésting the Called Line (Operated: Relays A, B, and E)

1.41 Galled Line Idle

I the called line 1s 1dle resistance battery is encountered on wiper C.
After its slow-to-release interval, relay E restores and closes #1K to wiper
C. Relay K operates, locke through its #2 winding, replaces resistance ground
to wiper C with direct ground to mark the called line busy, closges lead INT.
GEN. through #1F to wiper "-" and lead GEN. GRD. to wiper "+" ("X" wiring),

or closes battery through #1F to wiper "-" and lead INT. GEN. to wiper "+"
("Y" wiring). Part of the generator current completes a cireult through
capacitor M to the calling line to provide ringback tone. Relay F does not
cperate on alternating ringing current due to its slov-to-operate character-
istic.

1.42 Called Line Busy

If the called line is busy ground is encountered on wiper C. Relay G is
clogsed to ground on wiper C. Relay G operates, prepares its locking clrcult,
and closes lead BUSY TONE through capacltor M to lead +L. After 1ts slow-
to-release interval, relay B restores and locks G.

1.5 Called Party Answers {Operated: Relays A, B, and K)

When the called party answers a direct current loop is closed via vipers "+
and "-" to #1F. Relay F operates its "X contacts, locks through its #2 winding,
operates completely, opens lead MOT. ST., opens leads INT. GEN. and GEN. GRD.
(if used), closes leads +L and -L through to their respective wipers, ond
closes both windings of D vie the called subseriber's loop. Relay D operates
and closes H. Relay H operates and reverses battery polarity to the calling
line for answer supervision. Transmission battery is supplied to the calling
party through relay A and to the called party through relay D.

1.5 Release

1.61 From a Completed Call (Operated: Relays A, B, D, ¥, H, and K)

If the calling party disconnects first the loop to A is opened. Relay A
vestores and opens B. Relay B restores, and opens relays D, F, H, and #2K.
Relay H restores and removes ground from lead C to mark this switeh idle and
te release the preceding switches. Relay D restores and reverses battery
polarity to the calling line. Relay F restores and opens leads +L and -L
from their respective wipers. Relay K restores and closes the RLS magnet.
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The RLS magnet mperatgs and releases the switch shaft. When the shaft returns
to normal, the V.O0.N. springs operate, disconnect lead CHAIN IN from lead
CHAIN.OUT, and opsn the RLS magnet. The RL8 magnet réestores. The switch

1s now at normal.

If the called party disconnects first, the loop to D is opened. Relay D
restores and opens H. Relay H restores and reverses battery polarity to the
calling line for disconnect supervision. When the calling party disconnects,
the loop to A is opened. Relay A restores and opens B. Relay B restores,
removes ground from lead C 4o release the preceding switches and to mark
this switch idle, and opens relays F and K. Relsy F restores and removesg
leads +L and -L Trom their respective wipers. Relay K restores and closes
the RLSO magnet. The RLE magnet operates and the switeh returns to normal as
described above.

1.62 From a Busy Condition (Operated: Relays A, B, and @)

When the calling party disconnects; the loop to A is opened. Relay A restores
and opens B. Relay B restores, removes ground from lead C to release the
preceding switches and to mark this switceh idle, opens G, end closes the RLS
magnet. Relay G restores and opens l=ad BUSY TONE. The RLE magnet operates
and the switeh returns to normal as described in Section 1.61.

Code Call Service  (Regular Service Levels)

Genersl

When code call equipment ig provided, 1t is connected to the tenth bank
contact of some level {usually the seventh). To call someone over the code
call system, the calling party dials the code call access number and the
code number assigned to the desired party. The first two diglts dialed into
this switeh cause this gwiteh to step 1ts wipers to the code call equipment
and the last two digits are repeated by this switch and czuse the code call
equiprient to operate the code call signals. To answer the call, the desired

arty dials a code call answer number from any telephone, causing the assoc-
iated eguipment to operate and complete the connection to the calling party
through the code call equipment.

2.1 Seizure (Operated: V.0O.N. springs)
Operation 1s the same ag described in Sectlon 1.1.

2.2 Vertical Stepping (COperated: Relays A, B, and C and V.0.N. springs)

Uperation is the same as described in Section 1.2.

2.3 Rotary Stepping (Operated: Relays A and B)

Operation is the same as described in Section 1.3 except that on the tenth
rotary step CAM 8PGS 1-2-3 operate and prepare the circuit for repeating the
succeeding pulses over wiper "+" to the equipment ahead.

2.4 Testing the Code Call Equipment (Operated: Relays A, B, and E and
CaM 8PGS 1-2-3)
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2.41 Code Osll Equipment Idle

Qpér&tian is the same as deseribed in Section 1.4) except that when relay
K operates the pulsing cireuit is transferred from relay E and the ROT.
magnet to wiper "+" via CAM SPGS 2-3.

2.42 Cede Call Equipment Busy

Operation is the same as deseribed in Bection 1.42.

2.5 Repeating Impises (Operated: Relays A, B, and K and OAM SPGS. 1-2-3)

Relay A follows the pulses of the next two digits and, when at normsl, closes
ground to the code call equipment via wiper "+". The code cell equipment
follows the pulses from A, moves its wipers to the desired bank contaet,

and causes the code belle to ring the desired code.

2.6 Qalled Party Ansvers (Operated: Relays A, B, and K and CAM SPGS 1-2-3)

When the called party dials the code call answer mumber, & connector steps
its wipers to the code call answer bank contact. The "+" and "-" code call
end code cill answer bank contacts are multiplied, but reversed., The
snswering connector closes #1F via wiper "-" of this switeha Relay F op-
erates, locks through #2F, closes both windings of D aeross wipers "+" and
"-" to operate the ring cut-off relay in the answering comnector, and con«
nects leads +L and -L through to their respective wiperas. Relay D operates
in series with the back bridge relay of the answering connector and closes
#1H. Relay H operates and reverses battery polarity to the ealling line.

2.7 Releape

2.71 From a Completed Cull (Opersted: Relaeys A,B,D,F,H, and K and CAM SPGS,)

Operation is the same as described in Section 1.6l except that when the
switeh shaft is releesed, the 0AM 8PGS. restore.

2.72 From s Busy Condition (Operated: Relays A, B, and G and GAM SPGS,)

Operation is the same as described in Section 1.62 except that when the
switeh gharft is released the CAM BPFGB8. restore.

Conference Call Service (Regular Service Levels) -

General

Conferepee service is provided for on any one bamk centect of any level.
The line leads of the copference number are multiplied from bank to bank
on all commegtors, but the C bank contact of the conference number is con-
nected to lead CONF, PRIV. of the connector having access to that bank,
making it possible for any number of comnéctors to switeh through on the
conference number.

3.1 Seizure (Operated: V.0.N. Springs)

Operatich is the same as described in Section 1.1.

B-580089
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(Operated: Relays A, B, and € and V.0.N. Springs)

Operatien {8 the same as deseribed in Section 1.2.

3.3 Bobary Btepping (Operated: Relays A and B)

Operation 1s the same a# described in Bection 1.3.

3.4 Extending the cbnnéctimn to_the Conference (Operated: Relays 4,B, and E)

After its slow-to-release interval, relay E restores and closes both windings
of K in series via wiper C and lesd CONF. PRIV. Relsy K operates, loeks
through 1te #2 winding, and closes #1F and lead INT. GEN. to the conference
"line" via wipers "+" and "-". An impedance bridged smeross the conference
"line" closes #1F. Relay F operates its "X" contacts, locks through ks #2
winding, operates completely, cpens lead INT. GEN. to prevent ringing current
from belng sent out on the conference line, closes leads +L snd -L to their
respectivewipers, and dloses both windings of D via wipers "+" amd "-",

Relay D operates in series with the conference line impedance bridge and
cleses H. Relay H operates and reverses battery pelarity to the calling Aine.

3.5 Release (Operated: Relays A, B, D, ¥, H, and K)
Operation is the same as described in Section 1.61.

Single Digit Trunk Hunting

4.1 Bwiteh Through Service

k.11 Seizure (Operated: V.0.N. Springs)
Operation is the same as described in Section 1.1.

4.12 Vertical Stepping (Operated: Relays A,B, and C and V.0.N. Springs)

Operation proceeds as described in Section 1.2 except when the shaft reaches
the desired level, the RIGHT NOR. POST 8PGS. operate, close #1D and #2J in
series, and prepare a circuit to #1J. During the slow-to-release interval
of relay C, D operates, and closes G. Relay G operates, locks, closes lesd
BUSY TONE to lead +L, and prepares a circuit to relay E and the ROT. megnet
in series via lead EC.

4.13 Rotary Stepping (Operated: Relays A,B,C,D, and G and RIGHT NOR. POST SFGS.)
' ‘ (Leads C and EC or Jacks 9 and 15 strapped)
After its slow-to-release interval, relay C restores and closes E and the ROT.

magnet in series via ground on lead EC. Relay B operates and closes (B to
wiper C. The ROT. magnet operates, steps the wipers onto the first bank con-
tact, and opens its interrupter springs. The interrupter springs open G.

Idle trunke are marked by battery on the associated O bank contact. If ground
1s encountered on the C bank’'contact the trunk is busy. Relay G restores,
opens E and the ROT. magnet, and opens lead BUSY TONE. The ROT. magnet re-
stores and closes G. Relmy G operates and closes E and the ROP. magnet.

The BOT. magnet operates, steps the wipers onto the next bank contact,

and opens G. Relay E is slew-to-release and holds operated during stepping.
Relay interrupted rotary stepping continues until an idle trunk is found or

the eleventh rotary step is taken. (ALl-Trunks-Busy).

E-580091:
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= e B L.14 Switch Through (Operated: Relays A,B,D, and E and RIGHT NOR. POST SPGS)
e WD -
Ez éﬂé When an idle trunk is found, resistence battery on the associated C bank
- E 5:? contact via wiper € prevents G from re-operdting. After 1lts slow-bto-release
ojuy interval, E restores and closes #1K to wiper C. Relay K operates its "X"
bl contacts, locks through its #2 winding, operates completely, grounds wiper
w2z C, closes #1J, and opens #2J and #1D 1in series. Relay J operates, attachés
§:§ lead CONF. PRIV. to lead C, closes leads +L and -L through to their res-
p1c2 pective wipers, opens A and B, and opens lead MOT. 8T, Relays A, B, and D
A restore. Ground returned vis wiper C from the succeeding switeh holds K and
i J operated, and maintains greund on lead C.
I Y
# . 4,15 All-Trunks-Busy Condition
f (Operated: Relays A, B, D, B, and ¢ and RIGHT NOR. POST SPGS)
!
P When all trunks on the desired level are busy, the ROT magnet operates,
ER E 6pens G, and steps the wipers to the eleveénth rotary position. On the
: [ eleventh rotary step, CAM SPGS 4-5-6 operate, prepare o circuit to G, and
b open E and the ROT magnet. Relay G restores. The ROT mégnet restores and
closes G. Relay G operates, closes lead BUSY TONE to lead +L, and prepares
) ; its locking circuit. After its slow-to-release interval, relay E restores
2 = and closes the locking circuit to G.
HIE:
,gﬁgﬂg .16 __E}_e;lease
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.161 Release After Switch Through
(Operated: Relays K and J and RIGHT NOR. POST SPGS)

When the calling party discomnects and releases succeeding equipment ground
e removed Irom wiper C to open K and J. Relay J restores. Relay K restores
and closes the RLS magnet. The RLS magnet operates and releases the switch
cshaft. The RIGHT NOR. POST SPGS. restors. When the shalt returns to normal
the V.O.N. springs operate and opens the RLS magnet. The RLE magnet restores.
The switch is now at normal.
L.162 Release from All-Trunks-Busy Condition

(Operated; Relays A, B, D, and G and RIGHT NOR. POST SPGS)

When the calling party disconnects, the loop to A is opened. Relay A restores
and opens B. Relay B restores, opens D and G, and closes the RLS magnet.
Relay D restores. Relay G restores and gpens lead BUSY TONE. The RLS magnet
operates and releases the switch shaft. The RIGHT NCR. POST SPGS restore.
When the shaft returns to normal, the V.0.N. springs operate and open the RL3
magnet. The RLS magnet restores. The switch is now at normal.

4.17 Restricted Service

If restricted service is reguired on certain lines, leads C and EC are not
strapped. The switch 1s seized and stepped vertically as previously described,
but rotary stepping cannot take place when relay G operates, and busy tone

is beturned to the calling party.

E- 580089
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4.1 Seizure (Operated: V.0.N. Springs)

TOTAL

Operation 18 the same as deseribved in Section 1.1.

4.22 Vertical Stepping (Operated: Relaye A, B, and C and V.0.N. Springs)
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Operation is the same as described in Section 1.2 except when the shaft

reaches the desired level, the LEPT NOR. POST 8PGS. operate and close #1D

i.nd #2J. Relay D operates and operation proceeds as described in Section
Jd2. .

SHEET

SIZE

 4.23 Rotary Stepping
(Opemted:: Relays A, B, C, D, and @, and LEFT NOR. POST SPGS.)

Operation is the same as described in Section 4.13.

DR
CK

h.2h 1dle Trunk Found
(Operated: Relays A, B, D, and E and LEFT NOR. POST SPGS.)

TE

A

When an idle trunk is found, resistance battery on the associated ¢ bank
contact prevents G from re-operating. After ite slow-to-relesse interval,
Q'L" relay E restores and closes #1K to wiper 0. Relay K operates its X" eon-
tacts, locks through its #2 winding, gperates completely, opens #1D and #2J,
grounds wiper C, and closes lead INT. GEN. and lead GEN GRD ("X" wiring
‘ only) to the called line via #1F. Part of the ringing current completes a
ISSUE 3 eircuit through capacitor M to the calling line for ringback tone. Relay D
1 reatores. :

APP'D.
D

ISSUE

4.25 All-Trunks-Busy Condition
(Operated: Relays A, B, D, E, and G and LEFP NOR. POST SPGS.)

Operation 1s the same as described in Section 4.15.

4.26 Qalled Party Answers (Operated: Relays A,B, and K and LEFT NOR. POST SPGS. )

Operation is the same as deseribed in Section 1.5.
4.27 Release

4,271 Release from Completed Call
(Operated: Relays A, B, D, F, H, and K and LEFT NOR. POST SPGS.)

Operation is the same as described in Section 1.6l except, when the shaft
returns to normal, the LEFT NOR. POST SPGS. restore.

4,272 Release from All-Trunks-Busy Condition
(Operated: Relays A, B, D, and G and LEFT NOR. POST SFGS.)

Operation is the same as deseribed in Section 4.162 except, when the shaft
returns to normal, the LEFT NOR. POST SPGS. restore.

4.28 Restricted Service *

When restricted serviee is required, LEFT NOR. POST SPFGS. 3-4 are ad justed

E-580089
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not to operate when the wipers are stepped to the restricted level. Rotary

stepping cannot take plaece when relay G operates, and busy toge is returned
to the calling party.

gyunkiﬂunting In & Group After Second Digit is Dialed

NOTE: On 2 digit trunk hunting numbers, the BC and O bank contacts
are gtrapped on each trunk of the group except the last.

5.1 Seizure ~{Operated: V.0.N. Springs)
Operation is the seme a8 desceribed in Section 1.1.

5.2 Vertical Stepping (Operated: Relays A, B, and C and V.0.N. 8prings)

Operatien is the same as described in Section 1.2.

5.3 Rotary Btepping (Operated: Relays A and B)

Operation is the same as described in Section 1.3.

5.4 Teating the Called Lime (Operated: Relays A, B,%and E)

5.41 galled Line Idle

Operation is the seme as described im Section 1.41.

5.42 Called Line Busy (Operated: Relays A, B, and E)

If the first line is busy, ground is encountered on wiper ¢. Rélay G oper-
ates, prepares a circuit to #12, and closes lead BUSY TONE to lead +L. After
its slaw~to-releaae interval, relay E restores and closes #27 ¢ ground on
wiper BQ. Relay Zoperstes, locks, closes #1D in series with #2J, closes

#1Z, removes lead BUSY TONE from lead +L, and prepares s circult to E and

the ROT. magnet. Relay D operates and closes E and the ROPT. magnet. The
ROT. magnet operates, steps the wipers to the next line, and opens G. Re~
lay E operates. Relay G restores, opens #1Z, and opens E and the ROT.
magnet. The ROT. magnet restores and closes G to wiper C. Relay interrupted
rotary stepping continues as described in Sectien 4.13 until an idle trunk

is found -or the last trunk in the group is reached.

5.5 Idle Trunk Encountered (Operated: Relays A, B, D, E, and Z)

When an idle trunk is €ound, resistance battery is encountered on wiper €
(and wiperEC). Relay Z restores and opens #1D. Relay D restores. After
1ts slow-to-release interval, relay E restores and closes #1lK to wiper C.
Further operation is deseribed in Section 1.41.

5.6 Last Trunk In a Group Busy (6perated: Relays A, B, D, E, and 7)

On the last trunk in a group the C and EC bank contacts are not strapped.
The ROT. magnet operates, opens (, and steps the wipers to the last trunk
of the group. Relay @ restores and opens E and the ROT. megnet. Absence-
of-ground on wiper EC opens #2Z, Relay Z restores aml opens #1D. Relays
E and D restore. The ROT. magnet restores and closes G. Relay G operates.
Further operation is as deseribed in Section 1.42.

%
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5.7 Oalled Party Answers (operated: Relays A, B, and K)

Opération is the same as deseribed in Section 1.5.
5.8 Release |

Operation is the same a8 deseribed in Bection 1.6.




