CIRCUIT DESCRIPTION ’ CD-21971-01
: P _ . Issue 6D

Appendix 3D
‘Dwg Issue 12D

| PANEL SYSTEMS
MF ADAPTER CIRCUIT
o ' FOR USE WITH AUTOMATIC TESTING CIRCUITS
~ FOR SUBSCRTBER SENDERS
‘ " ARRANGED FOR DIRECT DISTANCE DIALING
‘l.. o IN PANEL BCO AND GCO OFFICES

CHANGES
A, CHANGED AND AND ADDED FUNCTIONS

‘ ' A.l1 Provision is made to show changes required when this circuit
~ is assoclated with Automatic Sender Test Circuits arranged
to test the TOUCH-TONE signaling feature in subscriber senders,
' ’ : D. DESCRIPTION OF CHANGES v
- D.1 On sheet -0l1l1 three leads connecting to the TOUCH-TONE ‘ .
' . Signaling Circuilt are added to Fig. 2. These leads are '
i ‘shown as "ZK" option.

'D.2 Option "ZK" is added to Circuit Notes 102 and 104 and to
tshe Figures and Options Table.

D.3 Leads "A", "B", and "C" connecting to the TOUCH-TONB
signaling circuit are added to the Lead Index Table,

D.4 On sheet -015 leads "A", "B", and "C", shown as "ZK" option
are added to CAD 2. - :

F. CHANGES IN CD SECTIONS
F.l Under Section IV -~ Connecting Circuits add:
1.7 SD-21985-01 TOUCH-TONE Signaling Circuit.

BELL TH.EfHONE LABORATORIES, INCORPORATED

DEPT 2364-LLS-JEM

. ) R .)

' » Page 1
" Printed in U.S.A, : -~ 1 Page

doyynlqaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA




downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA




CIRCUIT DESCRIPTION ’ \ CD-21971-01
: ) Issue 6-D
. Appendix 2-B

Dwg. Issue. 11-B

PANEL SYSTEMS
o MF ADAPTER CIRCUIT
-~ . FOR USE WITH AUTOMATIC TESTING CIRCUITS
) ' ~FOR SUBSCRIBER SENDERS
' ARRANGED FOR DIRECT DISTANCE DIALING S '
IN PANEL BCO AND GCO OFFICES : ' o

CHANGES ] D. DESCRIPTION OF CIRCUIT CHANGES
' A. CHANGED AND ADDED FUNCTIONS D.1 In Fig. 9 and Fig. 10 on sheet -013
: ' "7ZH" option 1s added and "ZG" option
A.l  Provision is made for an automatic is designated. "7H" option shows changes
» "No Auxiliary Sender Avallable" test required when the automatic "No auxiliary
when this circuit is assoclated with Sender Sender Avallable" test is to be furnished.
Test Circuit S§D-21186-01, SD-21026-01 or :
SD-21026-02. ’ D.2 In Fig. 3 on sheet =012 and 1n Fig. 9
, - on sheet -013 "2J" option 1s added
A.2 Provision is made for lighting a and "7I" option is designated. "2J" option
progress lamp designated (TC) located provides for lighting a lamp designated (TC)
at the assoclated Sender Test Circuit located at the Sender Test frame. .

SD-21186-01, SD-21026-01 or SD-21026-02.

H D.3 In CAD-2 on sheet -015 lead "TC'" con-
B. CHANGES IN APPARATUS

necting to terminal 97 of TS (A) is

added.
B.1 Added
A ' D.4 In CAD-5 on sheet -0l5 terminal 30 of
"ZH" oHtion (Fig. 9) TS (B) 1s being shown connecting to
(ASB) 426A Diode . : relay (W0) instead of relay (TO). This
‘ : change is made to correct a drawing error,
N B.2 Added
. ‘ - D.5 Options "2zg", "ZH", "2I", and "zJ" are
~ "zJ" option (Fig. 3) added to the "Figures and Options"
— - (MFA) 426A Diode ' . table and to Circuit Notes 102 and 104,

BELI. TELEPHONE LABORATORIES, INCORPORATED

DEFT. 2364-LLS-RJJ-KN
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CIRCUIT DESCRIPTION

CD-21971-01
Iasue 6-D
Appendix l1-AR
Dwg. Issue 10-AR

PANEL SYSTEMS
MF ADAPTER CIRCUIT
FOR USE WITH AUTOMATIC TESTING CIRCUITS
FOR SUBSCRIBER SENDERS
ARRANGED FOR DIRECT DISTANCE DIALING
IN PANEL BCO AND GCO OFFICES

CHANGES
B. . CHANGES IN APPARATUS
B.l1 Removed Replaced By

AF) 1 Resistor (AF) 19RB Resistor
AT0) 145A Resistor

‘ D. DESCRIPTION OF CIRCUIT CHANGES

D.1 '~ In Fig. 3 on sheet -012 the (AFO 19TU
resistor is replaced by the 19RB re-

sistor and the (T0) 145A type resistor, -
connecting between 2T sq; relay and the (TO)
Jack, 1s removed. 2T (Q) relay now connects
directly to the (T0) jack., This change pro-
vides for increasing the (T?) relay fixed
timing interval to prevent false blocking
of the assoclated Sender Test frame while
MF outpulsing 1is being checked. .
D.2 Changes are made in Pig. 4 on sheet

" =011 and in Pig. 3 on sheet -012 to

' show the "PSC" lead coming from the Auto.

Sender Test Ckt. connecting through a make
contact on relay (CA) then to 1B (7DG) re-
lay. The "PSC" lead was previously shown
connected directly to 1B (7DG) relay. This
change avolds having an Auxiliary Sender
held out of service unnecessarily if a (PAS-)

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2364-LLS-RJJ-MD

key 13 operated while the test frame is
not in use or being used for other than
MF type test calls,

D.3 In Fig. 3 on sheet -012 1B and 2B
(NST) relay are being shown connect-

ing to terminals 16 and 15 respectively on

arc 2 of the (MFK) selector switch, Pre-

- viously 1B and agmiNST) relay were shown

connecting to terminals 16 and 15 respec-
tively on arc 5 of the (MFK) selector switch,
This change provides for having the (ST)
lamp at the assoclated Sender Test frame
remain lighted when an MF "Start Pulse"
check fallure occurs.

D.4 Changes are made in Fig. 9 on

sheet -013 and in Fig. 4 on sheet -0l
to show 11T (WOC) relay connecting to 12T
(MFC1) relay. Previously 11T {(WOC) relay
was shown connected to direct ground. This
change avoids a race condition which may
cause the (R2) sequence switch at the
assoclated Sender Test frame to spin un-
necessarlly when Auxiliary Sender Wipeout
or Timeout tests are being made.

D.5 In CAD-2 on sheet -015, terminal 98

of TS(A) is being shown connecting
to relay (CA). Previously it was shown
connecting to relay (7DG).
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CIRCUIT DESCRIPTION - ' - CD-21971-01
: . " Issue 6D
Dwg. Issue 9-D

, . : _ PANEL SYSTEMS
o MF ADAPTER CIRCUIT
.\ - : FOR USE WITH AUTOMATIC TESTING CIRCULTS
. _ : POR ‘SUBSCRIBER SENDERS
ARRANGED FOR DIRECT DISTANCE DIALING
"IN PANEL BCO AND GCO OFFICES

frr TABLE OF CONTENTS ' PAGE  SECTION I ~ GENERAL DESCRIPTION -
! SECTION I - GENERAL DRSCRIPTION 1. GENERAL METHOD OF OPERATION
.\ 1. GENERAL METHOD OF OPERATION

1.1 General
1.2 Multifrequency Recelver

SECTION II - WORKING LIMITS
SECTION III - FUNCTIONS
1. FUNCTIONS - GENERAL
‘2, FUNCTIONS - DETAIL
SECTION IV - CONNECTING CIRCUITS ‘ :

j : The Subscriber Sender receives amd
SECTION V - DESCRIPTION OF OPERATION - . stores the first 8 dialed digits. (On 10

[

1.1 General

The Multifrequency Adapter Ciroult,
working in conjunction with the Automatic
Subscribers Sender Test Circuit provides a
means for testing the abllity of a Sub=-
scriber Sender, together with an Auxiliary
Sender, to simulate "Direct Distance Dial-
ing" classes of calls and calls to local
crossbar offices where the use of multifre-
quency outpulsing is advantageous in the
passing of switching information between
offices. : x

'wl\)l\)i\),r\)pp'.o_

! . _The Multifrequency Adapter Circuit
: has, permanently associated with 1it, a
multifrequency receiver circuit which reads
! - the multifrequency pulses directed into 1t
‘\ . ' : from the Auxillary Sender Circult and
g grounds leads to the Adapter Circuit on a
two-out-of-five basis in the form of a "KP"
(Key Pulse or gate opener) signal, Area
Code when required, Office Code when re-
quired (Skip-2 or Skip-3 calla to local
crossbar offices to which we have direct

v “DETAIL 3 digit calls, the 9th and 10th dlgits are
T stored in the Auxiliary Sender.) Upon the
N\ 1., PREPARATION ~ GENERAL 3 registering of sufficlent digits in the
Subscribers Sender, if an "O" or "1" has
2. TEN DIGIT CALLS 3 been registered in the "B" register of the
: ' : Subscriber Sender (indicating an "Area"
3. PARTICULAR AUXILIARY SENDER TEST 9 code has been dialed) or a mark is received
. ' from the Decoder telling the Subscriber
4, TEN DIGIT SKIP-3 CALL 11 Sender that this call 1s to be M,F, out-
p : pulsed, an Auxiliary Sender Link 1s put on
5. SEVEN & EIGHT DIGIT CALLS 11 notice that an Auxililary Sender 1s required,
C B Once connection has been established to an
6. SEVEN DIGIT SKIP-3 CALL 12 Auxiliary Sender, dlaling of the 9th and
10th digit of a ‘ten digit call may be reg-
7. -SEVEN DIGIT SKIP-2 CALL 13 istered. When dialing 1s completed, the -
© Subscriber Sender outpulses, the digits
8. AUXILIARY SENDER W.Q., T.O. stored in 1ts register circuit, to the Aux-
& OFL TESTS (FIG. 7 - 13 - 1liary Sender by means of P.C.I. type of
| ‘ e pulses. In the Auxiliary Sender the digits
w 9. AUXILIARY SENDER W,0,, T.0. . are transformed into multifrequency pulses,
‘ . & OFL TESTS (FIG. 9) - 15 and outpulsed as directing information to
. the distant offlce, : i
SECTION VI - REASONS FOR REISSUE 18 . : - .
‘ : : . 1.2 ' Multifrequency Receiver
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CD-21971-01 - ISSUE 6-D - SECTIONS I, II & III

- trunks would require the M.F. outpulsing of
only one or none of the Office Code digits),
numerical digits and Stations letter, when
required, followed by an "ST" (Start) pulse
or completion signal. In the Adapter Cir-
cult, the digits outpulsed from the Auxil-
lary Sender Circuit on a multifrequency

basis are checked against the digits set up

on keys, sequence switches or Jjacks in the
Senrider Test Circult, and if they match cor-
rectly, the Adapter Circuit causes the
Sender Test Circuit to be advanced for com-
pletion of the call in the regular manner,
SECTION II - WORKING LIMITS '
1.1 None

SECTION III - FUNCTIONS

1. FUNCTIONS - GENERAL

1.1 To provide for dialing 7, 8 or 10

digits are required from the Sub-
scribers Sender Test Circult to the Sub-
scribers Sender and the Auxiliary Sender
when required.

1.2 To provide for receiving and checking

(in conjunction with the Subscribers
Sender Test Circult and the Multifrequency
Receiving Circuit) of 4, 5, 7, B or 10°
digits, as required, from the Auxiliary
Sender Circuit.

1.3 To provide optional features which
permit this circuit to function with

. Panel Systems Subscriber Sender Test Cir-

cults arranged to test decoder type senders,

1.4 To send a blocking signal to the Sub-

scriber Sender Test Circuit in the
event of a failure in the matching or reg-
istering of digits. This will cause the
Sender Teat Circult to bring in audible and
visual alayms in the regular manner.

- 1.5 To provide means for testing auxil-
iary senders (in conjunction with the

Subscriber Sender Test Circuit) for aban-

doned call handling, timeouts and overflow

or reversed trunk conditions,

2. FUNCTIONS - DETAIL

The Adapter 01rcu1£ consists essen-
tially of four principal parts:

(a) The Area Code Digit Control Circuit
(b) The Multifrequency Control Circuit

(c) The Particular Auxiliary Sender Test
Circuilt .

(4) Auxiliary Sender W.0,, T.0. & OFL
.Test Circuit

Page é-

2.1 The Area Code Digit Control Circuit
: Provides:

2.11 Dialing paths for digits 2 to 9 in-
clusive for the Area Code "A" digit.

2.12 Dialing paths for digits O to 1 for
the Area Code "B" digit.

2.13 Dialing paths for digits O to 9 in-

9 .
clusive for the Area Code "C" digit.
2.14 Lamps to indicate the digit being

dialed or awaiting dialing.

2.15 A wvalking circuit for advancing the
dialing through the Area Code A, B
and C digits,

- 2,16 Dial class relays to prepare for

dialing 7, 8 or 10 digits and receiv-
ing 4, 5, 7, 8 or 10 digit multifrequency
pulsing with appropriate signal lamps to
indicate the set up.,

2,17 Check paths for the Area Code digits

as recelved by the M.F. Recelver Cir-
cuit against the digits set up on relays in
the Adapter Circuit by means of Jacks in.
the Sender Test Circuit.

2.18 Check paths for the Office Code and

numerical digits as received by the
M.F.' Recelver Circult against those set up
by means of keys or sequence switches in
the Sender Test Circuilt.

3.1 - The Multifrequency Receiver Control
Circuit provides: .

3.11 A checking circuit for the received
digit, .

3.12 Switching of the checking leads

against the digit setting in consecu-
tive order by means of a 206 type selector,

3.13 Lamp indication of the digit being,

checked, awaiting check or failing to .

check properly. .

‘3,14 Lamp indication of the pulses actual-

. 1ly received on a fallure to check
properly.
3.15 A lamp indication when awaiting the

KP (gate opener) signal preceding
multifrequency pulsing of the digits,

3.16 A PTF (pulse timing failure) lamp to

indicate a fallure of that circuit
when timing the KP signal.

3.17 A lamp indication when awaiting the
ST (start pulse) signal that pulsing
is completed. :

(
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CD-21971-01 - ISSUE 6-D - SECTIONS III, IV & V

3.18 Means for signaling the Multifrequen-
cy Receiver to get ready for recelv-
ing pulses, '

3.19 A trunk test loop battery and ground
circuit to operate the (TGF) relay of

‘the Auxiliary Sender Circult,

3,20 A momentary "wink" signal (reversed
" battery and ground) to the Auxiliary

Sender Circult over the fundamental tip and.

ring to operate the (OF) relay of the Aux-
iliary Sender as a. signal to complete

. assignment to the Subscriber Sender Cir-
Ceult,

3.21 A dry loop over the fundamental tip
and ring to the Multifrequency Re-
ceiver in preparation for recelving pulses,

3.22 A blocking circuit which grounds a

lead to the Sender Test Circult to
bring in an audible and visual alarm in the
event of a fallure of the Adapter Circuit

when:
{a) A digit fails to check.

{b) Three frequencies or only one fre-
quency 18 recelved,

(¢) The right digit is received but the
: pulse 1s too long.

(d) The local timing circult in the Mul-
tifrequency Receiver falls, -

3.23 A sBignal to the Sender Test Circuit
that the ST (start pulse) has been

received and checked and to advance for

making fundamental test and talking selec¢-

"~ tion.

3.24 An indiecation to the Sender Test Cir-
cult that the multifrequency control

circuit has restored to normal after the

completion of a test call. )

4,1 Particular Sender Test Circuit

4,11 - Provides, by means of relays con-

" trolled by keys in the Sender Test
Circuit, a circuilt which enables the tester
to assocliate any Subscriber Sender Circuit
with any Auxiliary Sender Circult for rou-
tine purposes,

4,12 Provides a means of testing that the

subscriber sender goes to overflow
when 1t recognizes that no auxiliary
senders are avallable,

5.1 Auxiliary Sender Wipeouf, Timeout and .

Overflow Test Circuit

5.11 Provides facilities for testing aux-

iliary sender circuits by means of
relays controlled by keys in the subscriber
sender test circult for;

1. abandoned calls during dialing

2, abandoned calls after dial completion
but before sender attached wink 1s i
received

- 3, abandoned calls during M,F. outpuls-
ing
4. timeouts between dialed digits
5. timeouts after dial completioh

6. overflow or reversed trunk conditions
encountered on trunk test

6.1 Jack RC provides remote control of
the automatic sender test circuilt
from the multifrequengy adapter unit,

SECTION IV -~ CONNECTING CIRCUITS

When a circuit i1s listed on a key
sheet the information thereon shall be
followed., ’

1.1 SD-21026-01 Automatic Testing Circuit
) for Subscribers Senders, Used with
Sender Selectors or Rotary Link Circuits,

1.2 SD-21026-02 Automatic Testing Circuit
for Subscribers Senders for use in
Offices with Link Circuits.

1.3 SD-21186-01 Automatic Testing Circuit
for Panel .Link and Rotary Link Types

Subscriber Senders and KP "A" Switchboa

Senders. :

1.4 SD-20013-01 Automatic Testing Circuit
for 3 Digit Subscribers Senders with
Link Type Sender Selectors.

1.5 ES-239493 Automatic Testing Circult

for 3 Digilt Subscribers Senders.
1.6  SD-95536-01 Common Systéems Signaling

. Recelving Circuit Multifrequency
Pulsing.

SECTION V - DESCRIPTION OF OPERATION

1. PREPARATION - GENERAL
The necessary preparation shall be

' made at the Sender Test Circuit for estab-

lishing the proper circuit conditions for
the class of call to be tested,

2, TEN DIGIT CALL - M.F, OUTPULSING

The operation of the ST (start) key
at the Sender Test Frame, advances the
Sender Test Circuit in the regular manner
up to the point where the test ecircuilt is

‘ready to dlal the "A" digit of the Office’
-Code., At this point, if the Sender Test

Circuit has been arranged for a ten digit

.Page 3
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CD-21971-01 - ISSUE 6-D - SECTION V -

multifrequency class of call, the Area Code
will be dialed ahead of the Office Code.

2.1 Seizure

When the Sender Test Circult advances
to the point of grounding the off-normal
ground leads, an effective ground is placed
on the Adapter Circuit "MPC" lead, operat-
ing the relay (MFC) which in turn operates
relay (MFCl). The operated (MFC) and
(MPC1) relays;

2. Furnishes off-normal ground to the
particular sender tegt'relays

(Fig. 5).

Relay (G) operated; (Fig. 3) '

1, Closes ﬁfound from the back contacts
of the "pulse check lock" (PKL) relay

to the "FI" lead to complete a trunk test -

loop to the Auxiliary Sender after dial-
ing has been completed.

'2. Furnishes ground to arc 5 of the MFK

1. Grounds lead "G" to the Sender Test
Circuit where the ground is fed
through the Area Code Jack and Lamp Cir--
cult and back to the Adapter Circuit over
leads ACA-, ACB- and ACC- to operate cor-
responding relays (A-), (B-) and (C-) in
the Area Code Digit Control Circuit Fig.l

2. Grounds lead "C" and "G" to Fig. 3
which operates relays (C) and ?G) to
prepare the M.F. Checking Circuit for re-
ceiving and checking multifrequency out-
pulsing from the Auxiliary Sender.

3. Closes numerous control and check

' leads between the Sender Test Circuit
and the Adapter Circuit for dialing digit
control of the Area Code and the multi-
frequency pulse checking of digits,

'Re.lay (C) operated; (PFig. 3)

1. Closes a path for the operation of
relay (G).

‘2. Furnishes off-normal ground to the
multifrequency checking circult,

3. Holds a shunt ground on the "position
multifrequency register" relay (PMR)

until dialing is completed; make contacts

of relay (C), are 2 of MFK selector, back

contacts relay (PMR)., This shunt is held

until the "SAl" and "SA2" leads are

bridﬁed at the completion of dialing and

the "multifrequency check" MFK selector

és positioned for checking the first .
igit.

Relay CA operated;

1. Closes a shunt ground from the "K"
lead of the M,F. Recelver Circuit
through i1ts make contacts, back contacta

of relay (TO), normally closed contacts
of Jack (TO), back contacts of relay
(BK3) to prevent the operation of block-
ing relay (BK3) until such time as a
failure occurs, An additional shunt is
closed over this same path from off-
normal ground through the back contacts
of relay (UL) until that relay operates
after the "KP" (key pulse or gate opener)
slgnal has been received and checked sat-
* isfactorily indicating that the M.F. Re-
ceiver is unlocked, - .

Page 4

206 type selector. ‘
3. Operates relay WK.

The grounded off-normal leads ini-
tially prepare the M.F, Checking Circuilt
by: - Co

1. Placing ground on one side of the
winding of blocking relay (BK3).

2. Placing grouﬁd on one side of the
winding of "position multifrequency
register" relay (PMR).

3. Operating relay (BAT).

4, Grounding an off-normal lead to the
.Particular Auxiliary Sender Test
Circult, . .

5. Advancing the MFK selector from po-
sitlion 22 to position 1 through arcl
of the selector,

6. Grounding the "STK" and "TR" leads to

the Sender Test Circuit,

7. Providing a ground to the biasin% 0)
T™0),

winding of "pulse timing" relay
holding it on 1ts back contacts.

Relay (BAT) operated;

.1, Provides 48V. battery to the "BAT1"

and "BAT2" leads of the M.F. Receiver
to assist in preparing that circuit for
translating pulses,

2. Provides 48V, pvattery to one side of
the biasing winding of relay (TO).

3. Provideé 48v. vattery to one side of
the winding of "blocking relay" (BK3),

2.2 Dialing the Area Code (Y Option)

Upon the advance of the dial control
sequence switch in the Sender Test Circuit
to the position nomally used for dialing
the office code "A" digit, the operated
(MFC) and (MPCl) relays will cause the
Sender Test Circult to dial pulse the area
code "A" digit instead. A circuit com-
pleted through the (DA-) relays ; Me. 2,
normal over leads "PU" and "PUC" operates

@
o
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"a relay in the Sender Test Circuit to start

dial pulsing. Where Fig. 1 1s provided,
(A-) relays are operated on a 2 out of 5
basis under control of a (ACA-) area code
Jack located at the Sender Test Frame,
This Provides for connecting ground to a
lead "20"-"29" to the Sender Test Circuilt
corresponding to the digit to be dialed.
This controls the number of dial pulses
sent out for the area code "A" digit. The
{BO) and (Bl) relays operated individually
and the (C-) relays operated on a 2 out of
5 basis control dlal pulsing of the area
code "B" and "C" digits. When the Sender
Test Frame 1s equlipped with area code
rotary switches Instead of area code Jacks,
Fig. 1 18 not provided and dilal pulsing of
the area code digits 1s under control of
the area code rotary switches (ACA), (ACB)
and (ACC).

After the required number of dial

pulses have been sent out to the subscriber
.sender, the Sender Test Clrcult connects '

ground to lead "COl1" causing relay (DAl) to
operate. Relay (DAl) operated opens the
"PU" and "PUC" leads back to.the Sender
Test Circuit. - The Sender Test Circult in

_turn removes ground connected to lead "COl1"

allowing the DAl'% relay to operate in
series with relay DAl). Relay (DAl') op-
erated recloses leads "PU".and "PUC" caus-
ing the Sender Test Circult to start dial
pulsing the area code "B" digit under con-
trol of the (BO) or (Bl) relay, Fig. 1 or
the (ACB) rotary switch at the Sender Test
Frame, At the end of dial pulsing ground
connected to lead "COl1" as before operates
relay (DA2) which is followed by relay
(DA2') when this ground is removed to start
dial pulsing the area code "C" digit, At
the end of dial pulsing the "C" digit relays
(DA3) and (DA3') operate under. control of
the "co1" lead. Relay (DA;) operated
bridges leads "DA" and "DF" preparing the
Sender Test Circuit for dlaling the offlce
code "A" digit. Dial pulsing of the re-
maining digits is controlled by the Sender
Test Circuit as before. The operated '(DA-)

_relays remain locked to ground under con-

trol of lead "DG".

Ground connected to leads "ADA"
"ADB" and "ADC" under control of the‘(DA—)
relays provides for lighting an area code
dial progress lamp at the Sender Test Frame,
Leads "AD" and "AD1" are bridged when relay
(DA3') operates to light the "A" digit dial
progress lamp at the Sender Test Frame in-

* dicating that the office code "A" diglt is

next to be dialed.,
2.3 Dialing the Area Code (Z Option)

: ‘After the advance of the dial control
switch in the Sender Test Circuit to the
position for dialing the "A" digit of the
Office Code and after the preliminary pulse
and 1-1 pulses have been dialed, when this

feature 1s being tested, a path is closed
in the Sender Test Circuit to dial pulse
the first digit of the Area Code. The
proper lead 1s grounded "20-29" to the
Sender Test Circuilt corresponding to the
digit set up on the (A-) relays in the
Adapter Circuit,

The Sender Test Circult, having sent
out the required number of dial pulses to
the Sender, as indicated by the grounded.
"20-29" lead, grounds the "COl" lead to the
Adapter Circult, operating relay (DAl) of
Pig. 2. The operation of relay (DAl)
closes a chain circult, which bridges the
"AV" and "AVC" leads which advances the -
Sender Test Circuit dlal control relays,
which in turn open the "CO1l" lead back to
the Adapter<Circuit, allowing relay (DAl')
to operate 1in series with relay (DAl).

This reopens the "AV" -~ "AVC" chain path
and cause the Sender Test Circult to dial
pulse the second Area Code Diglt and in
turn the thlrd dlgit, as set up on relays
(B—) and (C-), in the same manner as the
"A" ‘digit. The chaln sequence circuit ad-
vances as for the first digit, operating
relay (DA2) followed by relay (DA2') and
then relay (DA3) followed by relay (DA3'),
Upon the operation of relay (DA3), leads
"DA" and "DF" are bridged together permit-
ting the Sender Test Circult to dial pulse
the Office Code and numericals in the regu-
lar manner. .

As the sequence chaln relay circuit
advances, it grounds leads "ADA", "ADB"
and "ADC" which light lamps in the Sender
Test Circult to acquaint the tester with
the digit being dialed. The "AD" and "AD1"
leads are bridged at the make -contacts of
relay (DA3') to light the "A" dial progress
lamp at the Sender Tesat Circuit as an indi-
cation that the "A" digit of the "Office
Code" 1s the next to be dialed,

2.4  Checking Multifrequency Pulsing
2,41 General (E Option)

The dlal control sequence switch of
the Sender Test Circuit, having advanced
past the position for dialing the last dig-
1t, provides a ground over the "DPC" lead
thrpuﬁh the make contacts of relay (MFC1)
Fig. 4, back over the "DPC1" lead, operat-~'
ing relays in the dial pulse connector cir+
cuit, of the Sender Test Circulit, to assist
the Adapter Circuit in checking multifre-
quency pulsing. The MFK 206 type selector
is now advanced to position 4 by the
bridging of the "SAl" and "SA2" leads at
the Sender Test Circuit. Relay (PMR) oper-
ates at thls time, when the shunt is re-

moved from one silde of its winding.

While the dial pulses are. being sent
out from the Sender Test Circult, the
Sender, as soon as the required number of’
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digits have been regilstered, calls in the
Decoder and receives instructions as to the
routing of the call., The Sender Test Cir-
cuit proceeds, by means of revertive puls-
ing, to check the District and Office
‘selections received in the Sender, agalnst
those set up 1n the Sender Test Circult by
the tester. Upon completion of these

checks, the MF-PCI Check Sequence Switch in

the sender test circuit is advanced to a
point where a ground is placed on the "TF1"
lead to the Adapter Circuit. Lead "TF1" is
bridged at the make contacts of relay (MFC)
Fig. 4, with lead "TP2" and extended back
to the Sender Test Circuit to cause a
transfer of the "FT" and "FR" leads, from
the Sender Test Circuilt to the Adapter Cir-
cult, The Sender Test Circult then grounds
lead "TF", to the Adapter Circuilt, operat-
ing relay (TRF2) of Fig. 3. The operation
of relay (TRF2) opens lead "TR" to a slow
release relay in the Sender Test Circuilt
and at the same time grounds lead "ADV" to
advance the MF-PCI check switch in the
Sender Test Circuit, to a position for
checking the first multifrequency pulsed
digit. During the transfer of the funda-
mental leads to .the Adapter Circult, the
fundamental circuit is further opened in
the Sender Test Circuit under control of
the "TR" lead ‘to prevent a premature trunk
test which might cause a false assignment,

2.411 General (F Option)

After the area code digits have been
registered in the subscriber sender it
" calls’'in a Decoder and receives information
as to the routing of the call, When the
Sender Test Circult completes dlal pulsing
the office code digits it 1is ready to check
district and office selections. Upon com-
pletion of these checks a relay operates in

the 8ender Test Circuit which transfers the

"FI" and "FR" leads from the subscriber
sender over similarly designated leads to
this c¢ircuit.

After the last digit has been dial
pulsed the Sender Test Circuit connects
ground to lead "DPC". This ground is re-
turned through relay (MFC1l) operated over
lead "DPC1" operating a relay in the Sender
Test Circuit which advances a sequence
switch in preparation for multifrequency
pulse checking. At the same time the .
Sender Test Circuit bridges leads "SAl" and
"SA2" completing a circult for advancing
the {MFK) 206 type selector, When the
(MPK) selector reaches position 4 a shunt
through arc 2 is removed from one side of
the (PMR) relay winding allowing it to op-
erate. This opens the circuit for advanc-
ing the (MFK) selector. -The (MFK) selector
remains in position & ready for MF checking
the "KP" (key pulse) signal and the area
code "A" digit.
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‘operate the

2.42 Trunk Test and Trunk Closure

The Subscriber Sender calls in an
Auxiliary Sender after seven digits are
registered in it. When an Auxiliary Sender
is attached it will make trunk test over
the fundamental circult, through the Sub-
scriber Sender and Sender Test circuits to
battery through the winding of relay (TC),
Fig. 3 over lead "FT" and to ground through
a back contact of relay (PKL) over lead
"FR". This will operate a polar relay in
the Auxiliary Sender circuit but relay (TC)
in this clrcuit does not operate because of
the high resistance (approx, 34,000 ohms)
in the trunk test circult at this time.
After the ninth and tenth digits have been
registered 1n the Auxiliary Sender, it sig-
nals the Subscriber Sender that dialing 1s
completed. The Subscriber Sender in turn
makes trunk closure to the Auxiliary Sender
causing it to reduce the resistance in the
trunk test circuilt to approximately 400
ohms allowing relay (Tcg to operate.

2.43 Wink Signal

Relay (TC) operated immediately closes
a "wink" signal (a momentary closure of re-
versed battery and ground) over the "PT"
and "FR" leads causing relay (OF) in the
Auxiliary Sender Circult to operate. The
Auxiliary Sender then makes an "assignment"
to .the Subscribers Sender which proceeds to
outpulse the stored digits registered in it

" to the Auxiliary Sender on a .P.C.I. basis,

Here they are converted to multifrequency
pulses and outpulsed over the fundamental
tip and ring. The TC relay operated, opens
the operating path of relay WK and operates
relay PKL. Relay WK 1s made slow release
to insure that the wink signal 1s long
enough to operate the OF relay in the Aux-
i1liary Sender. The operated relay (PKL)
provides a path to operate relay %CF) Re-
lay (CF) operated closes the fundamental
tip and ring leads to the M.F. Receiver
Circuit. The operated relay (CF) also
grounds a lead to the Sender Teat Circult

to 1light a "PTF" lamp as an indication that

the Adapter Circult is prepared to check
for a failure of the pulse timing circuit,

2,&& - Prepare Pulse Check Circuit

PKL) operated closes a path to
PK) "pulse check" relay _
through the back contacts of the (PKH)
“"pulse check help" relay, make contacts
(PXL) "pulse check lock" relay to off-
normal ground. The operated (PKL) relay
also grounds a lead to the Sender Test Cir-
cuit, lighting the "KP" lamp as an indica-
tion that the Adapter Circuit is ready to
receive multifrequency pulses. The oper-
ated (PK) relay closes a path to operate
relay (KG) which locks to ground through

Relay

o

(




e 0 B Gk e+ 7

N

D,

- Circult, operati

CD-21971-01 ~ ISSUE 6-D ~ SECTION V

the contacts of relay (PX). Relay (xuz op=-
erated closes a path to operate relay {PKH)
and also connects ground .to the primary
winding of the (mo? "pulse timing" relay
which does not operate at this time because
the biasing winding is also energized,

2,45 Key Pulse Signal

The Auxiliary Sender immedlately
closes through a "KP" (Key Pulse or Gate
Opener) pulse which consists of two fre-
quencies of 1100 and 1700 cycles with a
duration of approximately 0,100 seconds.

The following table 1llustrates the
frequencles for each pulse or diglt re-
celved. These frequencies are assigned
designations O, 1, 2, 4, 7, and 10 so as to
fit in with standard additive two-out-of-
five arrangements.

DIGIT y  FREQUENCY v
700 900 1100 1300 1500 1700
DESIGNATION
o 1 2 4 7 10
o X X
1 X X
2 X X
3 X X
4 X X
5 X X
6 X X
7 x X
: X X
9 X X
XP X %
ST PN X .
#3T X X

*On calls where a prefix "O" digit is
dialed. o

The M.F. Receiver, upon receiving theé "KP"

'Q" lead to the Adapter
the (Q) relay at the
same time, the "Q" lead is extended through
the make contacts of relay (K@), back con-
tacts of relay MKG, back contacts of relay
(STK), make contacts of relay (PKL) back
over the "L" lead to notify the M.F., Re-
ceiver that the checking circuilt is ready
and to take a reading.

signal, grounds the

If the "KP" signal 1s composed of the

correct frequenciles and is at least 0.1
seconds in duration, the M.F. Receilver is
unlocked and upon completion of the signal,
grounds the "UL" lead operating relay (UL),
providing relay (TOK) 1s operated.

Ve

2.46 Pulse Timing Circuit Check

. The operated (Q) relay removes the
ground from one side of the biasing winding
of relay (TO), which operate approximately
0.050 seconds later when the "T0O" condenser
becomes sufficiently charged. The opera-
tion of relay (TO), closes a path to ground

on lead K to operate relay (TOK) which
looks to off-normal ground, Relay (TOK)
operated opens the "PTF" lead, extinguishirg
the "PTF" lamp as an indication that the
pulse timing cirecuit is functioning proper-
1y, Any future operation of relay (TO)
would serve as an indication that digital .
pulses were too long or falled to check
properly and relay BK3) would operate,
blocking the test and opening the fundamen-
tal by releasing relay (CF), preventing the
next incoming digit from overlapping and
mutilating the digit record locked in by
the operation of relay (BK3), which holds

a ground on the "L" lead.

The timing of subsequent digits 1s
approximately 0.050 seconds from the time
the (Q) relay operates, indicating a signal
is present, until the release of relay %20)
indicating the pulse checked satisfactorily.
At this point the timing is extended from
0.050 to 0.090 seconds to check that the
pulse received i1s not too long. A failure
in either case would result in the opera-
tion of relay (BK3) and blocking of the
test.

2.47 .Check Circuilt Advance

If the KP signal 1s recelved and
checked satisfactorily the M.F. Receiver
functions to ground lead "UL" at the ter-
mination of the pulse. Relay (UL) Fig. 3
operates through make contacts of relay
(TOK). The termination of the "KP" signal
also removes ground from the "Q" lead, re-
leasing relay (Q), which closes ground. to
the blasing winding of relay (TO), foreing
i1ts release, Relay (UL) operated extin-
guishes the "KP" lamp and grounds a lead to

~1ight the "AMA" lamp in the Sender Test

Circuit - as an indication that the Adapter
Circuit 1s ready to recelve the first - -dig-
ital pulse. Relay (UL) operated, also
closes a path to operate the MFK selector,
which remains in an operated position until
the digit is checked and then advanced to
the next diglt checking position. Relay
(MKG) is momentarily operated at this time,
through the interrupter springs of the MFK
selector as a check that the selector fully
operates, Falilure to break the interrupter
springs would leave relay (MKG) operated,
resulting in the "L-Q" lead bridges circuit
being held open, preventing any further
progress of the test.

2.48 Checking the Area Code "A" Digit

The M.F. Checking Circuit 1s now
awaiting the pulsing of the Area Code "A"
digit. When the signal 18 present in the
M.F. Recelver lead "Q" 18 grounded, oper-
ating relay (Q) which locks the operated
(PKH) relay and removes a ground from one .
side of the biasing winding of relay (T0),
starting the 0.050 second timing cycle.
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For normal operation two and only two
of the "0, 1, 2, 4 and 7" leads will be
grounded, operating two (N-) relays of Fig.
3. With two (N-) relays operated, a ground
will be connected to one of leads "20" to
"29", If the correct lead is grounded, the
circult is continued through the two oper-
ated (A-) relays (when Fig. 1 is provided)
or through the (ACA) rotary switch at the
Sender Test Frame over lead "A" (when Fig.
11 1s provided), through arc 4 of the MFK
selector and relay (ST) normal to provide a
shunt to relay (PK). This causes relay
(PK) to release indicating that the digit
checked satisfactorily. Relay fKG is re-
leased by the release of relay (PK) and: -

1. Extends the time out period of the
(TO) relay to 0.090 seconds.

2. Partly opens the operate path of the
MFK selector.

3. Opens the path from the "Q" lead to
the "L" lead from the M.F, Receiver,
unlocking the channel relays.

2.49 Advancing Sender Test Circuit for
Check of Subsequent Digits and M.F,
Check Progress Lamps

With the MFK selector in position 4,
an off-normal ground is extended through
the make contacts of relay (UL), back con-
tacts of relay (ST), arc 6 of the "MFK" .

" selector over the "A" lead to Fig. 2.

"y" Option Fig. 2

. Ground from arc 6 of the MFK selector
i1s connected to lead "AA" to the Sender
Test Circult to provide for lighting the
"AMA" MF progress and a match lamp, "0" to
"g" at the Sender Test Frame. Where Fig. 1
is provided the circuit is through the
"AMA" lamp, back over lead "AMA" throuﬁh
the two operated (A-) relays to an "M-
lead extending back to the Sender Test Cir-
cuit then through a match lamp to battery.
_Where Fig. 11 18 used and (A~) relays are
not provided, the AMA lamp circult is
through a section of the ACA rotary switch
at the Sender Test Frame. The "AMA" lamp
indicates the digit being checked while the
match lamp "O" to "9" lighted in series
with 1t indicates the numerical value of
the digit being checked.

"Z" Option Fig, 2

With certain types of Sender Test
Circuits, the Area counting relays of Pig,
-2 are reused for lighting the "AMA", "AMB"
"and "AMC" digit progress match lamps at the
Sender Test Frame, The "DG" lead 1s opened,
when the Sender Test Circult Dial Control
Sequence Switch is advanced past the last
digit dialing position. The (DAl), (DAl!),
(DA2), (DA2'), (DA3) and (DA3') relays
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release and the dial progress lamp circuit
is made ineffective, :

Ground on the "A" lead from Fig. 1
operates relay (DAl) which connects 58 volt
battery to the "AA" lead to light the "AMA"
pulse match progress lamp in the Sender
Test Circuilt and back to Fig. 1 over the

- "AMA" lead, where it is routed through the

two operated (A-) relays to an "M" lead ex-
tending back to the Sender Test Circuilt
through match lamps to ground. The "AMA"
lamp lndlcates the digit being checked and
the match lamp O to 9, lighted in series
with 1t indicates the numerical value of
the digit beil checked, At the end of the
pulse, relays (Q) and (N-) are released and
the bilasing ground 1s placed back on the
(TO) relay.

Upon the termination of the first
digit pulse, relay (Q) releases, in turn
releasing relay (PKH) which opens the
ground to the "MFK" selector, allowing it
to step to position 5. The "B" lead is
grounded from Fig, 3, the "AMA" lamp extin-
guished, the "AMB" lamp lighted in series
with the proper match lamp O to 9 and the
check path advanced to the "P2" lead,

Relay (PK) operates when relay (PKH)
releases and the circuit is prepared for
the pulsing of the next digit, The check-
ing of all numerical digits except the
units 1s similar to "AMA" except for the
progress lamp lighted, the position of the
'MFK" selector and the "P-" lead checking
path used., The "P-" lead check paths are
controlled sequentially by relays (A-),
(B-) and (C-) of Fig. 1 and key or sequence
switch settings in the Sender Test Clrcuit.

The Sender Test Circuit MP-PCI Check
Sequence switch is advanced from position
to position after the checking of the Area
Code by grounds applied over leads 'BA", .
"CA", 'THA"& "HA", "TA" and "UA" from arc 6
of the "MFK" selector, ‘ :

2.50 Units Digit

Checking of the units digit 1is accom~
plished in a little different manner inso-
far as preparing the Adapter Circuit for
checking or not checking a "Stations" digit
is concerned. Ten digit Direct Distance
Dialing class of calls, not having a pro-
vision for "Stations" or "Over Ten Thou-
sands" features will have the "NS3" lead
grounded from the Sender Test Circuit op-
erating relay (NST) of Fig. 3. The "MFK"
selector is advanced to position 14 upon
the completion of the tens digit check and
the Sender Test Circuit grounds the "P10O"
lead to the Adapter Circuit if the pulsed
digit matches the one set up in the Sender
Test Circuit for the units digit., The
units progress lamp is lighted through a
bridge of leads "UK1" and "UK2" at the back

N

"/

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



5

CD-21971-01 - ISSUE 6-D - SECTION V

contacts of relays (UK) and (ST). The
ground on lead "P10" to arc 4 of the "MFK"
selector shunts down relay (PK) in the
regular manner. The (KG) relay is released,
the (Q) relay releases at the termination
of the pulse, the (PKH) relay is released,
and the "MPK" selector 1s advanced to posi-
tion 15, In position 15, relay (UK) oper-
ates from ground on the operated (UL)¥
relay., The units progress lamp is extin-
uished, and with relay (NST) operated, the
iﬁT) relay is operated through arc 5 of
'"MFK" selector to off-normal ground and
through the make contacts of relay (G).

Relay (ST) operated;

1. Opens the locking ground to relay
(UK) allowing it to release.

2. Closes the "ST" (start) pulse check-
ing circult to the winding of relay
(STK). )

3. Opens the digit check circuit.

4. Closes a path to light the "ST"
(start) pulse progress lamp in the
Sender Test Circuit.,

5., Operates relay (spc), "ZF" option,
_when "Prefix -0" key at Sender Test
Frame is operated.

2,51 "ST" (Start) Pulse

When a "ST" signal is received in the
MP Receiver Circuit, 1t operates relays
(N7) and (N10) of Fig. 3. If a prefix zero
digit has been dialed on this call, the
"ST" signal is changed and relays (Nl) and
N10) are operated instead. With relays
3-and (N2€) operated and relay (STC
normal or relays §N1),.(N10) and (STC) op-
erated (other (N-) relays hormal), a cir-
cuit 1s completed for operating relay (STK).

Relay (STK) operated;
1. Locks to orf-normgl'ground.
2. Extinguishes lamp "ST".

3. Opens the "L" lead to unlock the
"channel relays in the M.F. Receilver,

4., Places ground on one side of the
. biasing winding of relay (T0) to de-
activate the timing circult. '

5. Opens lead "STK" to the Sender Test
Circuit, causing that circult to
transfer the fundamental tip and ring
back to a local circult for completion of
fundamental closure and talk selections,

6.‘>Grounds lead "STA" to the Sender Test
Circuit to advance that circuit for
completion of the test.

2.52 Restore to Nofmal

As the Sender Test Circuit restores
to normal between test calls ground i1s re-
moved from leads "C" and "G" releasing
relays (C), (CA) and (G). With relays (C)
and (CA) released, all relays which are
held to off-normal ground in the Adapter
Circult are released and the "MFK" selector
is restored to normal (position 22). The
Adapter Circuit 1is now awalting the next
test call. .

2.53 Blocking

Blocking will occur during M.F. pulse
checking and operate the (BK3) relay under
the followling conditions; ~

1. Three frequencles present, causing
the M.F. Recelver to open its "K"
lead., ‘ ‘

2. One or no frequencies present or M.F.

pulse too short causing a mis-match
of a succeeding digit and a time out of
the pulse timing circuit.

3. M.F., pulse too long causing a time
out of the pulse timing circuit,

Relay (BK3) operated;

1. Grounds the "BLK" lead to the Sender
Test Circuit blocking the advance of
that circultv.

2. Opens the fundamental tip and ring by
releasing relay (CF) to prevent suc-

ceeding digits from operlapping and muti-

lating the digit record of the fallure.

3. Grounds the "L" lead to lock in the
channel relays in the M.F. Recelver,
of the digit that failled.

4, oOperates relay (IMP), closing paths
for lighting pulse lamps at the
Sender Test Frame corresponding to the
digit received by the M.F, Receiver and
recorded on (N-) relays of Fig. 3. :

5. Operates and holds the "MFK" selector
to prevent 1its advance from the check
position where trouble was encountered.

3. PARTICULAR AUXILIARY SENDER TEST
(r1IG. 10)

3.1 Associating Any Auxiliary Sender With
Any Subscribers Sender For Test Pur-
poses :

3.11 Ten PAS- keys are equipped on the
automatic test frame, since ten aux-
iliary senders are the maximum in a group.
When the subscriber senders tested by the
test frame have access to a single group of
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auxiliary senders, a particular auxiliary
sender 1s selected by operating a PAS- key.
Ground through the break contacts of relays
(LO1) and (LOR), over lead "PSB," through
the make contact of the PAS- key operated,
and over lead "MB-" will make busy the se-
lected auxiliary sender.

On a ten digit DDD call, prior to
dialing the hundreds (H) digit, the U2 cam
of the test frame grounds lead "H." This
ground is extended through the MF Adapter
to the back contacts of relays (OTl) and
(7D@) normal, over lead "PSC," through the
operated PAS- key make contact, back over
lead "PC," to the back contacts of a con-
tinuity transfer on relay (LO3), and
through the break contact of relay (LOR),
to. operate relays (LOl) and (LO2). Relays
(m? and (LO2) operated:

(a) Ground the "PAS-" leads through the
normal PAS- keys to make busy all

auxiliary senders that have not been made

busy 1n service.

(b) Remove ground from the "MB-" lead of

the selected auxiliary sender by open~

ing the ground circuit on lead "PSB." °

(c) Close the operate path for relay
(L03), through the back contact of
relay (LOR) and through the make contacts
of relays (LOl) and (LO2). Relay (LO3)

operated: .

(1) Through a continuity transfer, locks

relays (LOl) and (LO2) to off-normal
ground,. and removes the circuit from the
gest frame U2 cam and 1ts assoclated (H)
amp,

(2) Closes a path to the (LOR) relay sec-
. ondary winding to. lead "PSB," through
the normal ASB key.

(3) Closes the (LOR) relay primary wind-

ing through the (LOR) and (RL) relay
%ontiguity transfer contacts, to lead
LOR.

3.12 After the sender test frame dials the
seventh digit into the subscriber
‘sender, the subscriber sender seizes the
selected auxiliary sender., Since, at this
time, all other auxiliary senders are made

busy by relays (LOl) and (LO2) or in serv- '

ice, only the selected auxliliary sender 1is
selzed, The selected auxiliary sender
grounds the "MB-" lead, and through the op-
erated PAS- key, over lead "PSB," through
the operated (LO3) relay make contact,
through the normal ASB key, operates relay
LOR} on its secondary winding. Relay
LOR) operated:

(a) Locks to its primary winding over its

"continuity transfer contact, to off-
normal ground,
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(b) Opens the locking path of relays (LO1),
L (Lo2) and (LO3), releasing these re-
ays.

‘eontacts of relay

(c) Insures that §round is not extended
from the "MB-" leads through the op-
erated PAS- key to make busy the selected
auxiliary sender for the second time,
until the MF Adapter Circuit returms to
normal and 1s ready for the next test.

'3.13 When relays (LOl) and (LO2) release

ground 1is removed from the "MB-"

leads of all the auxlliary senders, thus
making them all available for service.

3.2 Seven Digit MF Calls Using the Par-
ticular Auxiliary Sender Circuit

3.21 The circuilt operates in a similar

: manner on seven digit MF calls. On
this type of call, after the seventh digit
is dialed into the subscriber sender, the
test frame V2 cam grounds the "U" lead in
position 12. * This ground 1ls extended to
the MF Adapter to the transfer contacts of
relay (OT1) normal, through the transfer

tTDG) operated, and

through the continuity transfer contacts of
relay (LO3) to operate relays {LOl) and
(L02). These relays perform the same func-
tions as described in paragraph 3.11. The

. auxiliary senders that are made busy are

released when test frame cam V2 grounds
lead "LOR" in position 13/17, to operate
relay (LOR).

3.3 No Auxiliary Sender Available (ASB
and CAN-SYN Keys Operated - 10 Digit
DDD Class of Call Only)

3.31 Test can be made with the Particular

Auxiliary Sender Circult to deter-
mine if the subscriber sender under test
will recognize the all auxiliary senders
busy condition (no auxiliary senders avail-
able). These tests are performed in a
similar manner to those described in para-
graph 3.11. :

3.32 The particular auxiliary sender to
be selected with the PAS- key, is
plugged busy at its Make Busy Jack, The
ASB key is operated to prevent ground,
from the auxiliary sender, from returning
over lead "MB" ~ throuﬁh the operated PAS-
key and over lead "PSB", and falsely oper-
ating relay (LOR). The circuit functions
as previously described in paragraph 3.11,
but when relays (LOl) and (LO2) operate
and make busy all other auxililary senders,
the subscriber sender will go to overflow
because it cannot seilze an auxiliary
sender, The test frame continues to dial
into the subscriber sender until all the
digits are dlaled, then it blocks., As the
test frame dials into the 13/17 position,
the test frame W2 cam grounds lead "LOR",
This ground is extended to the MF Adapter

C
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through a make contact on relay (1L03) and
through the continuity transfer contacts
of relay (LOR) to operate relay (LOR) on
its primary winding. Relay (LOR) locks to
off-normal ground and through its continu-
ity contact, opens the path on lead "LOR"
from 1ts winding to the test frame. Relay

IOR) opens the holding path for relays

101), ‘()1.02), and (LO3), which release,
and in turn release the auxillary senders
for service.

The operation of v.e test frame CA
key will restore the test frame and the MP
Adapter to normal, thus releasing relay
(LOR). :

3.4 Auxiliary Sender Link Time Out

In the event of an Auxiliary Sender

Link time out the R lead 1s grounded, oper-
ating relay RL. Relay RL operated through
a continuity transfer contact opens:lead
"LOR" from the sender test frame and oper-
ates relay (LOR). . Relay (LOR) operated,
opens the holding path for relays (LOl) ami
(102) which will release, if they have
been operated, and they wlll remove the
grounds from leads "PAS-O" to "PAS-9",

3.5 Particular Auxiliary Sender Test
(Figs. 5 & 6) -

3.51 Ten (PAS-) keys are provided at the
sender test frame with the keys be-

- ing assoclated with auxlliary senders in a

common group of ten or less.

3.52 When a (PAS-) key is operated it con-
necte ground from relays (LO3) and

. (LO02) normal to the "MB" lead of the asso-
clated auxiliary sender to hold 1t busy.

. As dialing progresses, pulses re-
ceived over lead "P" from the sender test
ecircuit are recognized by the (W-) and (2Z-)
relays of Fig. 6. When the sender test
¢ircult is in position to dial the seventh
digit, ground from this circult will be
connected to lead "TH" on a ten digit MF
type call, lead "U" on a seven digit MF
type call and lead "T" on a seven diglt MF
type call when a number over 10,000 1s to
be dialed. This ground is directed over
lead "PSC" to the sender test circuit,
through the operated (PAS-) key, back over
lead "PC" to operate relay (LO¥. Relay .

LO0) in turn operates relays (LOl) and

L02) which connect ground to the "MB"
leads of the auxlllary senders assoclated
with the (PAS-) keys that are normal to
hold the unwanted auxililary- senders busy..
Relay (LOl) also operates relay (LO3)
which locks to off-normal ground and re-
moves ground from the "MB" lead holding
the desired auxlliary sender busy makin?
it available., After the seventh digit 1s
dialed, the sender test circult dial con-
trol switch advances removing ground

connected to lead "P". Relays (W-) and
Z-) function to remove ground from lead

-"PSC" allowing slow release relay (1LO) to

release, Relay (LO) normal shunts relays
(LO1) and (LO2) causing them to release.
This removes ground on the "MB" leads hold-
ing the unwanted auxillary senders restor-
ing them to service: Slow release relay
(LO) allows time for the subscriber sender
to selze the preselected auxiliary sender

" before releasing the unwanted auxiliary

senders.

3.53 Relay (RL), operated by ground over

lead "R" 1n the event of an auxiliary
sender link timeout or over lead "BIK" when
the blocking relay of the sender test cir-
cult operates, opens the (LO) relay operate
circuit. This will inactivate the particu-
lar auxiliary sender test feature.

4, TEN DIGIT SKIP-3 CALL - M.F; OUTPULSING

This class of call is used, where a
local office has a direct outgoing trunk

' group to a crossbar tandem office which

gserves only local offices 1n one particular
"Poreign Area", :

4,1 Selzure and Dialing

Selzure, dialing and dial registra-
tion for this class of call is almost ,
identical to that for a ten digit no-skip
class of call, the only difference being

" the operation of relay (SK3) Fig. 4 over

the "SK3" lead from the Sender Test Cir-
cuit. ‘ ' :

4.2  Checking Multifrequency Pulsing
The operated (SK3) relay bridges

leads "PBl1" and "PB2" together to Fiﬁ. 3
resulting in the advance of the " se-

. lector to position 7 for checking the first

digit of the "office" code, as only seven
digits will be multifrequency outpulsed
from the Auxillary Sender Circult.

Multifrequency checking of digits and
completion of call are the same as for a
ten diglt no-sklp class of call.

5. SEVEN AND EIGHT DIGIT CALLS - M.F,
OUTPULSING :

This class of call is used, where a
local office has a direct outgoing trunk
group to a crossbar tandem or number 4,
ALA, UM or 4A system and the call 18 to be
completed within the "Home Area'.

5.1 Selzure

Seizure, on this class of call is
similar to that fara ten digit no skip
class of call except that relay (7Da) is
operated over the "TDG" lead from the
Sender Test Circuit.
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5.2 Dialing

As no "Area" code will be dialed the
Area Code Digit Control Circuit, Fig. 1,
will not be used. Likewise the chain relay
sequence relays of Pig. 2 will not be used,

Upon the advance of the dial control
switch in the Sender Test Circuilt to the
position or dialing the "A" digit of the
"'office Code" and after the preliminary
pulse or 1-1 pulses _have heen sent, when
tHese Teatures are being tested, a path -
over the "PU" lead through the normal re-

' lays of the sequence chain relays of Fig.?2

and back over the "PUC" lead prepares the
Sender Test Circuit for dial pulsing the
Office Code, The "DA" and "DF" leads are
bridged at the contacts of operated relay
(7DG), closing a path to the Sender Test
Circuit to start the dial pulsing of the
first digit of the Office Code. Dialing
then progresses in the regular manner.

5.3 Checking Multifrequency Pulsing
The operated (7DG) relay, Fig. 4,

bridges lead "PBl" and "PB2" together to

Fig. 3 resulting in the advance of selec-

tion "MFK" to position T, for checking the

first digit of the Office Code, after dial-
ing hag been completed and the "SAl" and
"SA2" leads are bridged in the Sender Test
Circuit,

Multifrequency checking of digite and
completion of call are the same as for a
ten digit no-skip class of call.

5.4 Stations Digit

If relay (NST) is normal, indicating
that a "Stations" digit 1s expected, the
path for operating the (ST) relay for the
'Start"” signal check is not closed until
position 16. In position 15, the comple-
tion of the pulse checking path 18 over -
lead "PSI" from the Sender Test Circult
through arc 4 of selector MFK. Relay (UK)
operates and the "STA" progress lamp is
lighted over lead "STL" to the Sender Test
Circuit from ground through an operated
(UK) relay, back over the "UK1" lead to
ground in the Sender Test Circuit, Check-
ing 18 otherwise completed in the same man-
ner as the other digits.

5.5 Over Ten Thousands Digit

If the number being tested is over
9,999, ground is placed on the "OT1" lead
from the Sender Teat Circuit which operates
relay (OT1) Fig. 3.

. Normally on calls under 10,000,
ground from relay C operated is connected
through arc 2 of the "MPFK" selector, to the
winding of the MFK selector magnet winding
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causes the selector to pass by posi-
tion 10.

With the selector in position 10,
M.F. checking is completed over the "PTT"
lead from the Sender Test Circuit through
arc 4 of selector "MFK" in the same manner
as the other digits.

Ground through arc 6 of the "MFK"
selector 1n position 10, through make con-

_ tacts of relay (OT1l), over the "OTA" lead

advances the MF-PCI check sequence switch
in the Sender Test Circuit to the proper

gosition for checking a ten thousands
igit.

Relay (OT1) operated also transfers
the "Particular Sender Control" lead "PSC"
from the Subscribers Sender Test Circuit
through an operated (7DG) relay of Fig. 4,
to a "T" lead back to the Sender Test Cir-
cult to a ground from the Dial Control
Switch because the "tens" digit is now the
seventh digit dialed instead of the "units"
digit and that 1s the point where the Sub-
scribers Sender attempts to seize an Auxil-
iary Sender, ’

6. SEVEN DIGIT SKIP-3 CALL - M,F, OUT-
PULSING

This class of call is used where a
local office has a direct outgoing trunk
group to a single unit crossbar type of
local office and the outpulsing of switch-
ing information by means of multifrequency
is desirable,

6.1 Seizure and Dialing

Selzure, dlallng and dial registra-
tion for this class of call are similar to
that for a Seven Digit no-skip class of
call except that relay (SK3) 1s operated
over the "SK3" lead from the Sender Test.
Circuit. :

6.2 Checking Multirrequency Pulsing

The operated (SK3) andv(7DG) relays
Fig. 4, bridge leads “"PB1," "PB2," "PB3"
and "PB4" together to Fiﬁ. 3, resulting in
the advance of selector "MFK," to position
11, for checking the first digit of the nu-
mericals’ after dialing is completed and
the "SAl" and "SA2" leads are bridged at
the Sender Test Circult.

The completion of dialing and the re-
sultant operation of relay (TRF2) during
"fundamental transfer" grounds the "SK"
lead to Fig. 4 and the operated (SK3) and
(7DG) relays close this ground to leads
"oTA," "SKA" and "SK3" to provide.positive
paths for advancing the MP-PCI check se-
quence switch in the Sender Test Circuilt
to synchronize its checking position with
that of the "MFK" selector.
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Multifrequency pulse checking of dig-
1ts and completion of c¢all are the same as
for a ten diglt no-skip class of call,

7. SEVEN DIGIT SKIP-2 CALL - M.F. OUT-
PULSING '

This class of call is used where a
local panel office has a direct outgoing
trunk group to a multiunit crossbar type of
local office and the outpulsing of switch-
ing information by means of multifrequency
1s deslirable.

7.1 Seizure and Dialing

Seizure, dialing and dial registra-.
tion for this class of call are similar to
that for a seven digit no-skip class of call
except that relay (SK2) is operated over
lead "SK2" from the Sender Test Circult,
T.2 Checking Multifrequency Pulsing

"The operated (SK2) and (7DG) relays

Fig. 4, bridge leads "PB1," "PB2" and "PB3"

together to Fig. 3’ resulting in the ad-
vance of selector "MFK" to position 9f for
checking the "C" digilt of the "Office"” code
as the first,diﬁit, after dlaling is com-
pleted and the "SAl" and "SA2" leads are
bridged at the Sender Test Clrcuit.

* The completion of dialing and the re-
sultant operation of relay (TRF2) during
"fundamental transfer" grounds the "SK"
lead to Fig. 4 and the operated (SK2) and
<7DG) relays close this ground to leads
"SKA" and "SKB" to provide positive paths
for advancing the MF-PCI Check sequence
switch in the Sender Test Clrcuit to syn-
chronize its checking position with that of
the "MFK" selector, '

Multifrequency pulse checking of dig-
1ts and completion of call are the same as
for a ten diglt no-skip class of call,

8. AUXILIARY SENDER WIPEOUT, TIMEOUT AND
OVERFLOW TESTS (FIG. 7)

8.1 Call Abandoned After Dialing the
Ninth Digit of a Ten-Digit Call

IWhen the subscribers sender test cir-
cult reaches the point of dialing units,
ground over lead W5 operates relay (WO)
which locks to off-normal ground,

Relay (WO) operated;

1. Arranges the TOC tube timer for a
five second timeout.

2. Grounds lead W6 to the test circuit,
3. Operates relay (WOC). ‘

4, Bridges leads TST and TST1 to the
sender test circult,

Relay (WOC) operated;

1. Grounds leads AST, WT2, AT & ATl to
‘ the sender test circuit.

2. Removes bridges on leads LD & LD1 and
leads 1LD2 & LD3 to the sender test
circult,

3. Removes bridge on leads R & Rl to the

sender test circuit to cause an aban--
doned call to be registered in the sub-
scriber sender,

4, Bridges lead WT from the sender test

circult to lead WT1l causing a funda-
mental transfer in the sender test cir-
cult permitting that circult to arrange
1tself to check talk selections.

5. Closes a path from lead AD2 from the

sender test circuit through back con-
tacts of timing relay (TOC) to lead CAl
_{Option V) or lead AD3 (Option T) for
advancing the sender test circuit to nor-
mal on a satisfactory test.

8.2 Call Abandoned After Dialing Ten

Digits but Before the Sender Attached
Wink 1s Reglstered

: When the subsecribers. sender test cir-
cult reaches dilal completion, ground 1s ex-
tended over lead W7, operating relay (WOl)
which locks to off-normal ground,

Relay (WOl) operated;

1. Arranges the TOC tube timer for a
five second timeout. ‘

2, Opens a bridge of leads TT1 & TT2 and
' closes a bridge on leads TT1 & TTS to
provide trunk test battery and ground
wilthout a sender attached wink to be di-
rected to the auxillary sender.

3. Operates relay (WOC).

From this point call proceeds the
same as Section 5,81, '

8.3 Call Abandoned After Multifrequency
Outpulsing has Begun

when MFK selector reaches position 7
{check A digit), ground on lead W8 operates
relay (W02) which locks to off-normal
ground.

Relay (W02) operated;

1. Arranges the TOC tube timer fof a
five second timeout,
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2. Arrangeé the FP timing ecircuit for a
639-697 millisecond timeout.

3. Closes in part a bridge of leads SCl

and AT to advance the sender test
circuit to a position for recognizing
link dismissal when relay (SCl) releases
in the sender test circuit.

4, Closes a path from lead CAl to the
contacts of relay (Ll).

5. Operates relay (WOC).
Relay (WOC) operated;
1. Completes bridge of leads SCl & AT.

2, Grounds leads AST, WI2 & ATl to the
. sender test -circult,

3., Removes bridge on leads LD & LDl and
leads LD2 & ID3 to the sender test
circulit, :

L4, Removes bridge on leads R & Rl to the

sender test circuit to cause an aban-
doned call to be registered in the sub-
scriber sender, .

5. [Extends lead LD to the winding of re-

lay (L1) to cause that relay to oper-
ate when link dismissal 1s recelved in
the sender test circuit from the sube
scriber sender.

Relay (L1l) operated;

Oroundé lead CAl to restore the
sender test circuit to normal,

FP Condenser Timer (639-697Ms)

Ground from the back contacts of re-
lay (WO2) through resistor CA normally
keeps condensexr FP discharged and provides
a path through resistor CB, Jjack FP and the
2600 ohm secondary winding of relay (FP) to
hold relay (FP) on its back contacts, When
relay (WO2) operates, this ground is re-
moved and is applied through potentiometer
DA, resistance CC and the 200 ohm primary
winding of relay (FP) to energigze relay

FP) which is held on its back contacts for
39-697 milliseconds while current con-

tinuves to flow through 1ts secondary wind-

Ang charging condenser FP, When condenser
FP is charged sufficiently and the current
through the secondary winding diminishes,
relay (FP) operates over its primary wind--
ing and closes ground to lead FP to Fig. 3.
If multifrequency outpulsing has not been
stopped in the auxiliary sender by the
opening of the fundamental at relay (Lng in
that circuit, the operation of relay (Q) in
the adapter will result and ground will be
extended back over lead BK4 to operate re-
lay (BK4) blocking the test circuit and
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1ighting lamg FP at the test circuit as an
indication of a failure.

8.4 Auxiliary Sender Timeout After Dial-
ing Nine Digits of a Ten Digit Call

When the sender test circuit reaches .
the point of dialing the units digit, groumd
over lead W9 operates relay {(T0) which
looks to off-normal ground.

Relay (TO) operated;

1. Arranges the TOC tube timer for a
fifteen second timeout.

2. Removes bridge from leads L & L1 to
the sender test clrcuit to prevent a
false operation of relay (L) in that cir-
cult while arranging itself for checking
talk selections, v .

3, Grounds lead R to prevent any further
dial pulses being sent to subscriber
sender,

4, Disables five second timing feature
of TOC tube timer.

5. Operates relay (WOl) which locks to
off-normal ground.

Relay (woi) operated;

1, Opens a bridge of leads TT1 & TT2 and

closes a bridge on leads TT1 & TTS to
provide trunk test battery and ground
without a sender attached wink to be di-
rected to the auxiliary sender,

2, Operates relay (WOC).

From this point call proceeds the
same as Section 5.8l except that lead LD is
extended to the winding of relay (Ll) to
cause that relay to operate when link dis-
missal 18 recelved 1n the sender test cir-
cuit, from the subscriber sender,

Relay (L1) operated;

Closes bridge to leads L & Ll to per-
mit talk gelections being checked,

8.5 Auxiliary Sender Timeout After Dial-
ing Ten Digits :

When dial pulse completionlis reached
in the sender test c¢ircuilt, ground on lead
W9 operates relay (TO). o

From this point call proceeds the
same as Section 5.84,

8.6 Overflow Test or Reversed Trunk On
Seilzure ‘ :

When the test call reaches the point

~of dial pulse completion ground over lead.
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W10 operates relay (RVT) which locks to
off-normal ground,

Relay (RVT) operated;

1. Places a bridge on leads R & Rl to
hold the dialing circult closed when
relay (WOC) operates.

2, Causes reversed battery and ground
without sender attached wink to be
directed to the auxiliary sender over the
fun?amental for trunk test (leads TT1 &

'IT3 . ’

3, Operates relay (WOl).
From this polnt call progresses the

- same as for Section 5.82.

8.7 TOC Tube Timer Circuit
" This timer is used to prevent the

-test circuilt being advanced falsely by a

timeout of the auxiliary sender in the case

. of abandoned call and overflow tests. It

1s used also to check that the auxillary
sender ‘times out within the specifiled 6-12
seconds on timeout tests. -

The cold cathode 313CC type tube TOC
normally has +130 volts connected to its
anode (terminal 2) and ground through the
winding of relay (TOC) %when relay {WoOC)
operates) 1s connected to one cathode
(terminal 4),

In the case of the five second time-
out, operation of any one of relays (WO),
(WOl) or (WO2) arranges the timing circuit
so that +130 volts through resistor CE,
potentiometer DB and resistor CH is con-
nected to the other cathode (terminal 1) of
tube TOC. Capacitor CE is ‘then slowly
charged to a point where the starter gap
voltage between terminals 1 and 4 reaches
69-T4 volts. The gas in the tube ionizes
to the point where the transfer current be-
tween cathode 4 and anode 2 reaches a point
sufficient to cause the tube to fire across
the main gap and operate relay (TOC).

, - The fifteen second timeout occurs in
a similar manner,

The operation of relay
(TO) arranges the timing circult using re-
sistors CD & CH, potentiometer DC and ca-
pacitor CD to form the control network.

Resistor CF 1s bridged across capacl-
tors CD and CE when the circuit is normal
to discharge them for the next cycle.

Relay (TOC) operated;
1. Grounds lead TO to the subscriber
sender test circuit to light lamp TO
as an indication of a timeout fallure,

2. Opens the test circult advance path
bridge of leads AD2 and AD3.

- 9. AUXILIARY SENDER WIPEOUT, TIMEOUT AND

. OVERFLOW TESTS (FIG. 9)

9.1 Call Abandoned After Dialing Eight
Diglts of a Ten Digit Call

. ‘When the sender test circuit is in -
position to dial the eighth digit of a ten
digit call 1t connects ground to lead "W5"
operating relay (WO) which locks to off-
normal ground,

" Relay (WO) operated;

(a) Connects ground to 1lead "AD3" which

causes the sender circuit (R2) se-
quence switch to advance to a dialing
completed position after dlaling the
elghth diglt. :

(b) Connects ground to lead "WT" to the

sender test clrcuilt as an indication
that the check of talk selections 1is to
be sklpped.

(c) Opens one of the shunts across leads
"R" and "Rl".

(d) Prepares a circuit for operating re-
lay (WOC). ‘

‘ When the serider test circuit completes
the check of district and office selections
it connects ground to lead "AT" operating
relay (WOC) which locks to off-normal
ground. '

Relay (WOC) operated;

(a) Removes the remaining shunt across
leads "R" and "R1" simulating an
abandoned call, ‘

(b) Connects ground to lead "AST" to
light the (AST) lamp at the sender
test frame.

(c) Starts the 5 second (TOC) tube timer
circult.

(d) Connects ground to lead "WT2" as an
indication that the tip party test 1is

to be skipped.

(e) Prepares a circuit for advancing the
sender test circuit (R4) sequence
over lead "AT1". )

When the subscriber sender recognlzes.
the abandoned call condition it provides a
line release signal (direct or low resist-
ance ground) on its "SC" lead. This causes
a relay in the -sender test circult to oper-
ate which completes a circult for connect-
ing §round to lead "AD2". Ground on lead
"AD2" through relay (HO% operated, relays
{roc), (To), (BK4) and (RVT) normal and re-
lay (WOC) operated is returned to the
sender test circuit over lead "AT1" to ad-
vance the (R4) sequence switch from posi-
tion 9 to position 17.
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Completion of the test is as de-

scribed in the Circuit Description of the

assocliated sender test circuilt, At the end
of the test the sender test circult removes
grourd from lead "MFC" causing this circuit

to restore to normal.

If the subscriber sender fails to
recognize the abandoned call indication
then when relay (TOC) operates after ap-

proximately 5 seconds it opens the circuilt

for advancing the sender test circuit (R4)
sequence switch to position 17, blocking
the test. ‘

9.2 Call Abandoned After Dialing Ten
Digits But Before Remote Sender Wink

After the sender test circuit has
completed dialing all ten digits it con-
nects ground to lead "WS" operating relay
(WO) which locks to off-normal ground,

‘Relay (WO) operated;
(a) Connects ground to lead "WT" to the
sender test circuit as an indication
that talk selections check is to be
skipped. :

(b) Prevents a "wink" signal from being

returned to the auxiliary sender when

it -attempts to make trunk test.

(c) Opens gng of the shunts across leads
R" and "R1".

(d) Prepares a circult for operating re-
lay (Woc). :

‘When the sender test circuit com-
pletes the check of district and office
selections it connects ground to lead "AT"
operating relay (WOC) which locks to off-
normal ground,

-Subéequent operation 18 as described
in paragraph 9.1, "Call abandoned after
dialing eight digits of a ten digit call."

9.3 Call Abandoned After Sender Attached
Wink But Before MF Outpulsing 1s
Completed .

When the (MFK) selector advances to
position 7 for checking MF outpulsing of
the "A" digit of the office code ground is
connected to lead "W3" to the sender test
circuit., This ground 1s returned through
the plugged (W02) Jack over lead "W5" to
operate relay (WO) which locks to off-
normal ground,

Relay (WO) operated;

(a) Opens one of the shunts across leads
IIRII &nd ”Rl".
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{b) Opens -the circuit for advancing the
sender test circuit (R4) sequence

switch under control of arc 6 of the

(MFK) selector. :

~(c) Connects ground to lead "WT" to the

sender test circuit as an indication
that talk selections check 1s to be
skipped. .

(d) Closes a circuit for operating relay
(WOC) from ground on lead "AT" from
the sender test circuit.,

Relay (WOC) operated; A
(a) Locks to off-normal ground,

(b) Connects ground to lead "AST" to
light the (AST) lamp at the sender
test frame. .

(¢) Starts the 5 second (TOC) tube timer
circult. .

(d) Connects gfound to lead "WT2" as an
indication that the tip party test is
to be skipped. .

(e) Prepares a circuit for advancing the
sender test circuit (R4) sequence
switch over lead "AT1'",

(f£) Connects off-normal ground to one

slde of the biasing winding circult
of relay (TP) to deactivate the pulse
timing circuit,

(g) Removes the remaining shunt across
leads "R" and "R1" simulating an
abandoned call,

When the subscriber sender recog-
nizes the abandoned call condition it pro-
vides a line release condition on its "SC"
lead. This causes a relay in the sender
test circult to operate which closes a.cir-
cuit for connecting ground to lead "AD2",
Ground on lead "AD2" through relay (WO) op-
erated, relays (ToC), (TO), (BK4) and (RVT)

normal and relay (WOC) operated is returned -

to the sender test circuit over lead "AT1"
to advance the (R4) sequence switch to
position 17. o

Completion of the test is as de-~
scribed in the Circuit Desoription of the
associlated sender test circuit. At the end
of the tesat the sender tesat circuit removes

ground from lead "MFC" causing this circuit

to restore to normal,

If MF outpulsing continues after
ground has been connected to lead "AD2",

then when relay (G) operates indicating the

presence of an MF pulse, it closes a cir-
cuit to operate relay (BK4). Relay (BK4)
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opens the clrcuit for advancing the sender
test circuit (RY4) sequence switch blocking
the test and connects ground to lead "FP"
lighting the (FP) lamp at the sender test
frame, .

9.4 Auxiliary Sender Timeout After Dial-
ing Nine Digits of a Ten Digit Call

When the sender test circult 1s in
position to dial the ninth digit of a ten
digit call 1t connects ground to lead "w6"
operating relay (TOl) which locks to off-
normal ground,

Relay (TO1l) operated;

(a) Connects ground to lead "AD3" which
causes the sender test circult to ad-
" vance to a dialing completed positlon
-after dlaling the ninth digit.

(b) Prepares a circuit for advancing the
sender test cilrcult (R4) sequence
switch.

(c) Closes a circuit for operating relay
. Wo

Relay (WOC) operated;
(a) Locks to off-normal ground,

(b) Connects ground to lead "AST" to
light the (AST) lamp at the sender
test frame. '

(c) Starts the 5 second (TOC) tube timer
circuit.

(d) Connects ground to lead "WT2" which

willl cause the tip party test feature
and, 1f provided, the toll diversion test
feature to be skipped,

The auxlliary sender is timing for
6-12 seconds walting for the tenth (Units)
digit to be dialed, At the end of this in-
terval the auxilliary sender functions to
set the call to overflow by providing the
subscriber sender with a dlaling completed
signal and a reversed battery condition over
the fundamental circuit. As the subscriber
sender functions to set thecall to overflow
1t provides a district advance indication
on its "SC" lead, This causes a relay in
the sender test circult to release which in
turn connects ground to lead "SC1". Ground
on lead "SC1"” through relays (P01) and (TOC)
operated, relays (BK4) and (RVT) normal and
relay (WOC) operated is returned to the
sender test circuit over lead "AT1" to ad-
vance the (Rl4) sequence switch to position

17.

Completion of the test is as described
in the Circuilt Description of the assoclated
sender test circult. At the end of the test
the sender test circult removes ground from

‘lead "MFC" causing this circuilt to restore

to normal.

If the subscriber sender provides a°
district advance indication on its "SC" lead
before the 5 second (TOC) tube timer cir-
cuit operates, then when the sender test
circult connects ground to lead "SC1", it
will operate relay (BK4). This will open
the circult for advancing the sender test
gircuit (R4) sequence switch blocking the

est, .

9.5 Auxiliary Sender Timeout After Dial-
ing Ten Digits

. After the sender test circuit has
completed dlaling it connects ground to
lead "W6" operating relay (TOl) which locks
to off-normal ground. o

Relay (TOl) operated;

(a) Prevents a "wink" signal from being
returned to the auxiliary sender when
it attempts to make trunk test,

(b) Closes a circuit for operatiné relay
(woc).

Subsequent operation is as described
in paragraph 9.4, "Auxiliary sender timeout
after"dialing nine digits of a ten digit
call,

9.6 Reversed Trunk Test

After the sender test circuit has
completed dialing 1t connects ground to
lead "W7" operating relay (RVT) which locks
to off-normal ground.

Relay (RVT) operated;

(a) Arranges the circuit to provide a re-
versed battery indication when the
auxiliary sender attempts trunk test.

(b) Opens a circult which prevents-the
(TOC) tube timer from .being activated.

(c) Connects ground to lead "AT1" for ad-

vancing the sender test circuit (R4
sequence switch from position 9 to posi-
tion 17.

{d) Prepares a.circult for operating re-
lay (WoC)

When the sender test circult completes
the check of district and office selectlons
it connects ground to lead "AT" operating
relay (WOC) which locks to off-normal

ground.
Relay (WOC) operated;

(a) Connects ground to lead "AST" to
light the (AST) lamp at the sender
test frame.
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(b) Connects ground to lead "WT2" causing
the tip party test feature to be
skipped. ’

. {¢) Removes a shunt across leads "LD" and
"LD1". For some test circuits this
is necessary in order to introduce a
timing interval controlled by an inter-
rupter when the sender test circuit (RY4)
sequence switch is advanced to position

Completion of the test is as de-
scribed in the Circult Description of the
assoclated sender test circuit. At the end
of the test the sender test circuit removes
ground from lead "MFC" causing this circuit
to restore to normal.

SECTION VI - REASONS FOR REISSUE

CHANGES e

A, CHANGED AND ADDED FUNCTIONS

A.1 Provision ie made to test for a start
pulse signal consisting of 900 and .

1700 cycle frequencies instead of 1500 and

1700 cycles on test calls where a prefix
"gero" digit is dialed.

A2 Provisiorn is made to work with SQﬁder.

Test circuits arranged to dial any
digit as the "B" (second) digit of an area
code, At present the Sender Test circuit
can dial only the digits "zero" or "one" as
the "B" digit of an area code. :

B, CHANGES IN APPARATUS
B.1l Added

"ZP" Option
(SPC) U421 Relay

i

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2364-LLS-RJJ-

Phge 18
18 Pages

B.2 VWhen the assoclated Sender Test Cir-
cult 18 equipped with rotary type

switches to provide for dialing area codes

that use any digit 0-9 for the "B" digit.

B.3 Superseded

Fig. 1 .

ngi, Al), £A2 , sAl&g,

A7), (co), (c1), (c2), ,
ch)’e (c7$ U-236 Relays
(BO) & (B1) U-624 Relays

B.4 . Superseded By
Fig. 11 ~ (Wiring option)

D. DESCRIPTION OF CIRCUIT CHANGES

D.1  The (SPC) relay, "ZF" option 1s added
: to Fig. 3. This provides for check-
ing for a 900 and 1700 cycle start pulse
signal on test calls where a prefix "zero"
digit has been dialed.

D.2 Fig. 11 is added and replaces Fig. 1l
to show wiring required when the as-

soclated Sender Test Circult uses rotary

circuit selector type switches for con-

" trolling the dialing of area code digits,

D.3 Fig. 11 and option "ZF" are added to

the Feature or Option table, "Record
of Figures" table and the "Options Used"
table. ’

D.4 Cabling diagrame CADS and CAD7 are
added, Changes are made in CAD2 to
agree with the added cabling diagrams,

& ¢

"f"‘
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