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CIRCUIT DESCRI PTION 
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT I s sue 

Dwg . I. s sue 24-D· 

PANEL SYSTEMS 
AUTOMATIC TESTING CIRCUIT . 

FOR 3 DIG IT DECODERS 
AND ASSOCIATED CONNECTORS 

CHANGES 

A .  CHANGED AND ADDED FUNCTIONS 

A . 1  A feature is added to test decoder 
circuits and decoder connector cir

cuits  associated with subscriber sender 
circuit s that have been modified for use 
with the Auxiliary Sender Circuit 
SD-96479-01. 

B .  CHANGES IN APPARATUS 

B. 1 Added 

X-700 
X-SK2 
X-SK3 
Y -700 
Y-SK2 

tY-SK3 !Z-700 
Z-SK2 
Z-SK3 

X-700 
X-SK2 
X-SK3 
Y-TOO 
Y- SK2 
Y-SK3 
Z-700 
Z-SK2 
Z-SK3 
SK2-SK3 ) 

Fig. P 
Rl557 relay 

. R1557 II 
Rl557 II 
E1508 II 
Rl508 II 
El508 11 
R354 II 
R354 II 
R354 II 

2G 
2G 
2G 
2G 

. 20 
2G 
2G 
2G 
2G 

·. ClG 

iamp II 
II 
11 
II 
II 
II 
II 
II 

key 

D. DESCRI PTION OF CIRCUIT CHANGES 

D.l Fig . 0 previously part of the main 
figure , shows a record where Fig . P i s  

not eq�ipped .  

D . 2  Fig . P is added t o  extend the exi sting 
tes t  facilities to inc lude the 700 , 

SK2 and SK3 leads through the decoder con
nec tor circuit , to the decoder,circuit. G 

· option is  indicated for the c lass keys and 
· the leads through the test connector relays .  

D.3 Circuit Note i41 is added . 

Al l other headings under Changes , no 
change . 

1. PURPOSE OF CIRCUIT 

i .1 Thi s circuit- is for use in panel of-
. fices which are equipped �ith three 

digit decoders ; it is arranged to tes t  the 
decoder circuits  and also the connector 
wiring and mul ticontact re lays  of the as
sociated decoder connector citcuits . . 

2. WORKING LIMITS 

2 . 1  None . 

3 .  FUNCTIONS 

. 3.1 Decoder Tes ting 

3:101 To connect  to the start leads of 
two decoders so that these two de

coders may be connected to the test  cir
cuit . To make use of one decoder as a 
"Master" so as to check other decoders 
against it . 

3.102 When the "Master" decoder and the 
decoder to be tested have been con-

nected to the test  circuit to connec t  t6 . 
the receiving .and transmitting leads of · 

both decoders. , and when so connected ( i). to 
hold the decoders busi, ( 2 )  to prevent the 
time alarms in each of the decoders from 
operati�g , and (3 ) to-make the te sts  enu
merated in the fol lowing items numbered 
3 . 1 13 to 3 . 118 inc lusive . 

3.103 To .test the· ability. of the decoder 
circuit to release a sender when· 

any of the receiving leads are open or . 
fals�l� grounded and t6 test the decoder 
( Xl )  an•.1 (X2)  relays for their ability to 
ope.rate and lock . 

3 . 104 To test the ability of the de-
coder circuit to route a pre

liminary pul se indication ( received by the 
decoder over the receiving. leads ) to an 
operator . · 

· ·  D.4 Qne CLASS key , ElAM type , i s  desig
nated 7-00· 3· . 105 To teet the abUi ty of. the decoder 

D.� Toi6 ol�o�lt is  rated A&M only . 
. 'to · route calls to speci_al service 

operator. 
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3.106 To test the ability of the decoder 
to route calls to permanent signal 

operator. 

3.107 To test the ability of the decoder 
. to translate all codes available to 

the senders and route them according to the 
class of service to which the calling sub
scriber ( or "A" pperator) is entitled; the 
translated information from the decoder 
under test is compared with the translated 
information received from the "master" de-
coder. 

· 

3.1o8 To test the ability of the decoder 
under test to translate any P,ar

ticular code, matching the translated in
formation with the required translation 
as manually recorded on keys in the test 
circuit. 

3.109 To make the all codes test or a 
partic�lar code test on each de

coder in succession and to light an end of 
cycle lamp when all decoders have. thus been 
tested, 

To begin the decoder test on a par
ticular decoder when the particular 

circuit key (PC) is operated, thereafter . 
· 

testing the· remaining decoders in the same 
manner. 

3.111 To make a test of the· time alarm of 
each decoder circuit. 

3.112 To record the number of decoder 
tests made- code tests and par

ticular code 

3.113 To release the master decoder when
ever the test circuit fai1s to 

complete a test within the allowable time. 

3.114 To advance to the next or 
make a repeat test if the key 

is operated, when the (CA) key is operated 
after the test circuit becomes stuck. 

3.115 To test the ability of the decoder 
to hold itself busy for a short time 

after giving a trouble release signal. 

3.2 Connector Testing 

3.201 To connect to the start lead of the 
V' connector under test so that it may 

be connected to the test circuit. 

3.202. To connect to the start lead of the 
decoder to which the connector is 

)/to be tested and to connect to this decoder · 1n similar manner to that mentioned in 
items 3.101 and 3.102. 

Page 2 

3.203 To prevent the decoder time alarm 
from operating and to disconnect 

from each other all of the transmitting 
leads so that a false ground on one lead 
will be disconnected from the others. 

3.204 To have the connector connected to 
v/. the test circuit, so as to connect 

ground to the TH lead of this connector 
so that the connector may be connected to 
the proper decoder circ�it; when the con
nector, decoder and test circuits have been 
thus connected tests are made as enumerated 

following items number 3.205 and 
inclusive. 

3.205 To test the connector for continuity 
of all leads except the DBA and ST 

leads between the connector and decoder 
(these leads are tested when testing de
coders). 

3.206 To test the leads for false ground. 

3.207 To test for crosses between leads. 

3.208 To make a false battery test of 
those connector leads which do not 

normally have battery conn�cted to them in 
the decoder. 

3.209 To test the contacts of the multi
contact relay, which connects the 

decoder to the test circuit, for crosses. 

3,210 To test the contacts of the mtilti-
contact relay in the connector which 

connects the connector to the decoder cir
cuit and to test all leads through the 
connector but not extending to the decoder 
for false battery. 

3.211 To test the contacts of the multi-
contact relay in the connector 

which connects the connector to the test 
circuit. 

3.212 To make the tests enumerated on all 
decoders in succession for each con

nector in succession and to light an end 
of cycle lamp and sound an alarm when all · 

connectors have been thus te�ted. 

3.213 To make the connector tests to a 
paPticular decode� ( particular path) 

when the {PPH) key is oper•ated. 

3,214 To begin tests on a particular con
nector when the particular circuit 

key (PC) i s operated, thereafter testing the 
remaining connectors 1n the same manner� 

\�·-- ,' 

i · 
I 

·-~ 
' ·1 
r-

(all 
tests). 

decoderl 
(REP.} 
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3.215 To make a test of the time alarm of 
each connector circuit .  · 

3.216 To record the number of connector 
tests made ( al l  paths test� and par

ticular paths tests ) • . · 

3. 217 To advance to the next connector,  · 
or make a repeat test if  the (REP )  

key i s  operated , when the ( CA )  key i s  oper
ated after the test circuit becomes stuck . 

3.3 When testing either decoders or con-
nectors . · 

3.301 To repeat any test or series of 
tests when the.- repeat key ( REP) is 

operated. 

3.302 To measure a time interval of from 5 
to 12 seconds within which any single 

test should be completed and.if not com
pleted within that time to light a trouble 
lamp and operate a trouble message register 
( TBL) . . 

· 

3.303 To return to normal when the start 
key ( ST )  is restored to nornial , or 

when thr RN key is ope�ated . 

3 J,.>4 To light . lamps when the ( LP )  key is  
operated , indic�ting the group , 

frame , channel and decoder under test . 

3.305 To light lamps , when the.proper keys 
are operated , indicating the con

nector leads which are in trouble when 
testing connectors and indicating any dis
agreement between the decoder under test 
and the "master" decoder (or matching · 

keys ) when testing decoders . · · . 

3.306 To check for operate of (PSl ) and 
( Z )  relays in the dee.oder over the 

"PSl" and "zo" and closure of chain cir
cui t  for operati ng the· ( CK )  relays when · 
the decoder is  designed to work with modi
f':l.ed pulse machine type senders requiring 
"PSl" and "zo" leads . The$e tests are · 
made directly to the decoder and not 
through tne .decoder connector . 

3.4 When connecting battet7 or ground to 
the DR , DST, OBA, �lA or T2A lead 

to any decoder , to block the test in case 
that lead is  crossed with the corresponding 
lead to another decoder . 

· · 

4. INDEX 

9on�ec�ing Circuits 
�J?P,�i;'� �\li�,. ' ��:<;>,��r. 'I;cp��.s 

M� qp��J�: i(�s.� 9.� ��1 
c1�90,�e:�s 

Section 

5. : 

�.: 
1; •. 

INDEX (Cont'd . ) 

Seizure of Decoders 
Trouble release test 

with "R" wiring 
Troubl� release test 

with "S" 
Test of decoder and 

( X2 ) relays 
Preliminary pulse and 

second trial test with 
"R" wiring 

Preliminary pulse test 
with "S" wiring · 

Special service operator 
test 

Permanent signal 
test · 

Cbde 200 test 
All codes test 
Passing by certain 

codes in the all codes 
test 

Advance to next 
. decode.r and end . of 
cycle 

Particular code test 
Selection of a particular 

decoder 
Repeat Tests 
Operation when less than 

six decoders are in
stalled in a group 

Operation when there·is. · 

only one group of 
decoders· 

Time alarm 
Return to normal 

Connector Tests 
Test of all connectors 

to all decoders 
Seizure of connector 

and decoder 
Test of leads for 

· cqn tinui ty , 
grounds and 
crosse.s 

Test of relay con-
. necting decoqer to 

test circuit 
Test for false 

· battery on con
nector leads 
which are not' 
normally connected 
to.battery . 

'fest of :relay connecti�. 
connect.or to· decc;>.Cl�:r· 
cwd, fc.w f�la,e batte:r:w 
o� al,� cOI\lfli��1(9�· 

· 

l;�,��f:l; 
' 

';1[1� e,' Q�· J?E!·:l: a-¥ cc;>i;u;wc �.1r n� 
Q:Q);llil_e Ct 0.Ji'· 
�-� 1( e 
c:\ 7;'9·\1.1) �.a, 

Section. 

7 .11 

7.12 

7.13 

7.14 

7�15 

7.16 

7.17 

7.18 
7.19 
7.20 

7.21 

7.22 
7.3 

7.4 
7.5 

7.6 

7.7 
7.8 
7.9 
8. 

8.1 

8.11 
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8.14 
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INDEX ( 9ont' d . )  

Advance t o  next connector 
Advance to next decoder 
Advance to second group 

of conne'
c tors and 

decoders· ·, 
Test of all connec tors to  

a particular decoder 
Selection of a particular 

connector 
Repeat tests 
Operation when there are 

less than 51 connectors 
per unit and when there 
i s  only one group 

Time alarm 
Return to normal 

Test of decoder and 
connector alarms ,: 

Test of trouble release 
busy ground 

5. CONNECTING CIRCUITS 

CD-2ll88-0l 

Section 

8. 17 
8 . 18 

8 . 19 

8 . 2  

8 . 3  
8 . '4 

8 . 5  
8 . 6  
8 . 7  

9. 

10. 

5.1 Three-digit  decoder circuits . 

5 . 2  Three-digit decoder connector cir
cuits. 

5 .3 Decoder test frame circuit. 

5.4 Decoder frame circuit . 

5 . 5  Decoder connector frame circuit. 

5 . 6  Floor alarm board - Fuse and time 
alarm circuit .  

DESCRIPTION OF OPERATION 

6. APPARATUS 

The test circuit is  wired for testing 
two groups of connectors and associated 
decoders; when the circuit is to be used 
for testing only one group the apparatus 
for the second group is omitted. The test 
circuit has means for'selecting and con
necting to a maximum of 51 co�nectors in 
each group and to a maximum of six de
coders in each group. The apparatus 
provided and functions  ·are listed in the 
following items numbered from 6.01 · · 

to 6 .• 42. 

6 . 01 The "Office Code'' switches 
( R9 ) , ( RlO ) and knOWn as the 

"A", "B" and "C" switches , respectively , 
control the code information which is  
transmitted to the "master" decoder· and 
to the decoder under test. The positions 
in which these sw1tcnes are resting 
indicates the code Wh1ch 1a being or has 

Page 4 
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been transmitted to  the decoder for 
translation by the decoder. 

6 . 02 The connector test control swi tch 
( Rl2 ) controls  the cycle of tests 

Lr made on each connector . 

6 . 03 The decoder switches , (R8 ) for the 
v first gro\.lp of decoders and ( R4) for 

the second group of decoders , control the 
connection of the test circuit to each 
decoder in succession . 

6 . 04 The connector switches (R5) , ( R6 ) 
and (R7 ) for the first group of con

nectors and switches (Rl} , ( R2 )  and ( R3} 
for the second group of-connectors control 
the connection of the test circuit to each 
connector in succession . 

6. 05 Start and Return to Normal Keys 
(ST} and ( RN} 

Thi s key controls the start of both 
the decoder test and connector test and 
the return to normal of all switches and 
should be operated to the (RN} position 
before starting .any tests . When normal , 
if testing connectors , the control switch 
Rl2 , the decoder connector switches ( R8 )  
and ( R4 )  anp the A ,  B and C switches R9 , 
RlO and Rll.are restored to normal ; if  
testing decoders the control A ,  B ,  C and 
connector test control sequence switches 
are restored to normal . If this key i s  
operated t o  the "return t o  normal" posi
tion ( RN )  the R8 , R4 and 'R5 , R6 , R7 , Rl , 
R2 and R3 switches are restored to normal . 
The key is not effective when operated 
to the ( ST )  if the circuit key . 
( CONN ) - is  normal or if  the particular 
ciflcuft key is  operated • 

6.06 Circuit Keys (CONN ) and (DR )  

V This  is  a two way locking key . When 
operated to the ( CONN ) position the cir
cuit is prepared to test connecto�s; when 
operated to (DR )  position th�· circuit is  
prepared to test decoders. · 

.6 . 07 Particular Circuit Key (PC )  

This key i s  used when i t  is  de
sired to pick a particular circuit .  The 
operation of this key , if the (CONN ) 
key is  operated , · enables a particular 
connector to be picked ,  as determined by 
the setting of the connector selection 
keys . If the (DR} key is operated the 
operation of the (PC) key permita the 

I, 

seq.uence 
(RllJ . 

eosition 
(DRJ 

(PC) --

) 
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selection of a particular decoder depend
ing upbn the setting of the decoder selec
tion keys . 

6 .  08 Particular Path Key � 
This is a one way locking key . I t  

is used only when testing connectors and 
enables the operator to select  one of the 
several paths through the connectors to 
the decoders . Since there is one path 
from each connector for each decoder in 
the group of decoders wi th whi ch the con
nec tor is associated this selection amounts 
to the picking of a particular decoder de
pending upon the setting of the Decoder 
Selec tion Keys . This key must remain oper
ated during the test . 

6 .09 Special Code � Particular Code Keys 
( SCD) and ( � . 
This is a two way locking key . When 

the ( SCD) key is operated the test set is 
prepared to make one of the following 
tests : Troub le release test , Preliminary 
Pulse and second trial test; Special 
Servi ce Operator Route test , permanent 
sir/ J.l  route test or 11200 11 code test when 
t'.� (PCD) key is operated ihe test set is 
p-�pared to test a parti cular code as 
determined by the setting of the A ,  B ,  and 
C code keys . When normal the test set is 
arranged to test · a11 codes in succession . 

6 . 10 Repeat Key ( REP ) 

When testing connectors if this key 
is operated the circuit is prevented from 

to the next connector and , if 
the key is normal , .the series of 
tests is repeated on all paths , i .e . , all  
decoders . If the key 1s operated 
together wi th the key the circui t is 
arranged to repeat the series of tests on 
the same connector and the same path . 
When testing decoders if this key is oper
ateq , the test set is pr�vented from ad
vancing to the next decoder and the 
as determined by the setting of the 
( PCD) key , is repeated. 

6 . 1 1 Time Alarm Key (TA ) 

The operation of this key prevents 
the functioning of the time alarm circuit . 
and at the same time opens up the paths 
for advancing to the next connec tor or to 
the next decoder . 

6 . 12 Control Advance Key ( CA )  

If for any reason the test set 
becomes stuck , the operation and release 
of this key will adyance the test  circuit . 

6 . 13 Lamp Key (LP) 

If connec tors are being tested the 
operation of this key lights lamps associ
ated with connector tests . If testing 
decoders it  lights lamps assoc iated with 
decoder tests . ' 

6 . 14 Lamp Key (LPl) 

When testing connectors if any 
have false battery on them , are grounded 
or are crossed wi th other leads, the. cir
cui t wil l  block . Operating the (LPl) key 
in conjunction wi th the { LP) key then 
causes the circui t to function to light . 
lamps associated with the leads whi ch are 
in trouble . 

6 . 15 Alarm Test Key ( ALT) 

This key is used when making audib1e · 

tests on the decoder and connector ala�ms . 

6 . 16 Troub le Release Busy Ground Key 

This key is used when testing the 
abi li ty of a decoder to. hold itself busy 
for a short time following a trouble re
lease . 

6 . 17 Frame and Connector Selec tion Keys 

These are push button type keys 
�rranged to select the parti cular connec
tor  which 1t is  desi red to  test . The 
depression of one of the frame keys num
bered 1 to 17 for Group (0 ) and the de
pression of one of the connec tor keys 
numbered A ,  B and C advances the Group 
connec tor connecting sequence switchPs to 
the corresponding position in whi ch that 
particular connec tor wi l l  be tested .  These 
keys are effective only when testing con
nec tors and then only if the (PC ) key is 
operated .  

6 . 18 Digit Keys (A ,  B and C )  

These keys are used to set the A ,  
and C sequence switches for a particular 

code . They are effective only when the 
( PCD) key is operated . 

6 . 19 Decoder Selec tion Keys 

These are push button type keys 
used to position the decoder swi tches for 
a particular decoder . One set of keys is 
provided for two groups , wi th a maximum 
of 6 decoders per group . These keys 
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arc effective when tes ting connectors only 
lf the (PPH ) key i s  operated and when 
Lcstlng decoders only i f  the ( PC )  key is 
operated .  

6.20 Class Sel ection Keys 

These keys are used to select one 
of the classes of service which the de
coder may be arranged to handle . 

6.21 End of Cycle Key 

Thi s key when operated, prevents 
testing in the second group of decoders 
when any code or codes are arranged to 
transmit di fferent information in the 
second group .  

6.22 Matching Lamps 

These lamps are designated in pairs 
corresponding to th� transmitting leads 
from the decoder under test and from the 
master decoder or from the matching keys. 
'l'he lamps associated w1 th the relays con
trolled by the master decoder or matching 
keys indicate which leads should be 
grounded by the decoder under test. 'fhe 
other lamps indicate which leads were 
actually grounded by the decoder under 
test . 

6 . 23 Check Lamps for Connector Leads -
53 in Number 

These lamps, one for each lead which 
i s  tested through the connector, indicate 
which leads are in trouble. 

6.24 Group Lamps 

These lamps are one for each group 
of connectors and decoders, indicate s  the 
group in which is included the circuit 
under test . 

6 . 25 Decoder Lamps 

These lamps with the aid of the 
Group Lamps, indicate which decoder (or 
which path through the connectors ) i s  being 
tested . 

6.26 Frame and Connector Lamps 

1rhese  lamps with the aid of the 
Group I.amps indicate by frame and connec
tor which connector is being tested. 

6.27 Connector Busy Lamp (CNB) 

'11his lamp remains lighted when test
i ng connectors if the connector which it 
is desired to test is busy. 

Page 6 

6 . 28 Decoder Busy Lamp (DB )  

'rhls larnp when te sting connectors 
indicates that the decoder whose path 
through the connector it is desir•ed to test 
i s  bu sy; when testing decoders i t  indicates 
that the decoder which it is desired to 
test is busy . 

6 . 29 Master Decoder Busy Lamp ( MDB ) 

'rhis lamp when testing decoders on 
all "all code s11 test  indicates when the 
master decoder is busy. 

6.30 End of Cycle Lamp (/EC ) 

Thi s lamp when lighted indi�ates that 
the cycl e  of tests has been completed on 
all connectors or all decoders. 

6 . 31 Trouble Lamp ( TBL ) 

Thi s lamp lights when the time alarm 
operates indicating that the test set has 
remained stuck for tl1e period of' the time 
alarm. 

6 . 32 Release Lamp ( RL )  

This lamp i s  used t o  indicate that 
the decoder has grounded the RL lead . 

6 . 33 Cross  Lamp ( X )  

This lamp is used t o  indicate a cross  
between one of several leads to  a decoder 
and the corresponding lead to another 
decoder . 

6. 34 ( X )  Relay Test Lamp (XT) 

This lamp lights  during the time the 
test  circuit checks the decoder ( Xl) and 
( X2 )  relays . 

6 . 35 Decoder Connector Multi-Contact 
Relays ( TA )  and ( TB )  

'rhese rel ays wli c are mounted on 
the decoder frame connect the decoders to 
the test se t .  They are shown on the de
coder circui t. 

6.36 Decoder Test  Mult.:t-Contar>+-. Relays �:�� :�� ��g�t' (MA ) ai MB) and 

These relays are required to con
nect the decoder under test and the master 
decoder to that part of the test  set used 
for testing decoders. 

- -

t 
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6 . 37 Connector Test Mul ti-Contact Relays 
(CA ) and (CB ) 

. 

This relay is  req�ired to connect 
the decoder to that p�rt of the. test set 
used for testing connector_� .  

6.38 Cross Test Multi-Cont.act Relay (XA ) 
and (XB) 

This relay is required �n making for 
crosses between leads of the channel .  

6 . 39 Connector Multi-Contaet Relays ('l'F)  
and {TG ) - . · 

(One relay per connector used ) -
these relays are located on the decoder 
connector frame and are shown on the de
coder· connector circuit SD-21187-01 . They 
are used to connect the connector to the 
test circuit . " · 

6 . 40 Decoders Tested Register ( ORT} 

Each time a decoder is  tested either 
on single code or on all codes the (OT) 
register is  operated once . 

6 . 4" Cannectors Tested Register ( CNT ) 

Each time a channel· is  tested either 
over a single path or over all paths this 
register is operated once . 

6 . 42 Repeat Register (REP ) 

This register is  operated each time 
a repeat test i s  made. 

6 . 43 Trouble Register {TBL) 

This  register is  operated each time 
a time alarm is given . 

6 . 44 32A Test Set 

The 32A test set consists of two 
buttons attached to a cord and plug and is  
for the purpose of giving remote control 
of the control-advance feature . The set 
is  u sed in conjunction witb jacks which are 
mul tipled together at the decoder frames 
and at the decoder connector ·frames . This 
remote control is  effective if the ( REP ) 
keys are operated.· Wh�n maki11g repeat 
test either on decoders or connectors the 
operation and �elease of the RED button 
key causes the test set.to advance to 
normal and resume testing . The wh11;;e key 
is not used. 

6 . 45 Keys Associated with Codes That 
Require Auxiliary Sender Circuit 
7IXJ, SK2 and SK3 

To determin·e whether the decoder 
makes a correct translation of a particular 
code test for · codes which require both the 
subscriber sender and an auxiliary sender. 
for completion, the matching key which cor
responds to the translated information 
should be operated. This matching key is 
in the "Class" group of keys . ODD codes 
which have either a 0 or 1 in the B dig 1 '.. 

require the TAN PCI Class key to be oper . . 
ated . If  the auxiliary sender is to com� 
plete a particular DDD code by skipping 
the first three digits of the ten digits 
that have been registered in it, the SK3 
key is also operated . 

The 71Xl key is operated on seven
digit class calls that require the 
Auxiliary Sender for completion . The SK2 
or SK3 when operated will signal the 
auxiliary sender through the subscriber 
sender that the first two or· three digits 
are to be skipped� 

7 .  TESTING DECODERS 

The test circuit is arranged to make 
all codes tests on all decoders, in which 
case connection is made with two decoders 
in the same group; the "All Codesil test 
includes the test of Trouble Release , 
Preliminary pulse and Second trial,. per
manent signal and "Special Ser:vice" oper
ator . The first decoder in the group is 
used as a "master" decoder with which all 
remaining decode�s in the group are tested 
in succession . The test circuit connects 
the sa�e conditions to the receiving leads 
of the two decoders and compare3 the 
translated information transmitted back 
�y the d���der unde� tes t with thut trans
mitted back to the test ci rcu i t  by the 
master decoder .  · If the infornktt:i.on checkn, 
the test  ·circuit proceeds with tLe next 
code and.when all the codes ·havC: been 
tested 0n one decoder it advances to the 
next decod�r until all decoders have been 
t.ested against the 11master11 decoder. 'rhe 
all codes test can be started on the 3rd , · 

4th, 5th or' 6th decoders instead of the 
second decoder if desired . 

A particular . code . test may be·made on., 
one or.all of the decoders including 

the mast-er decoder, in which .case the 
translated information transmitted back 
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�o the test circuit from the decoder unde� 
test ls checKed by the operation of match
ing keys instead of using the master de
coder . �1u� a trouble c an be located in 
a particular decoder with only that decoder 
held out of service . 

If  the decoders to be tested serve sub
scribers who are entitled to different 
classes of service  or the "A" operators 
are entitled to a different c l ass of serv
ice than some or all subscribers, the de-· 
coders will  requi re class of service  
information over the Dl, D2, D3 and KS 
leads and one of  the c l ass keys corre
sponding to one of the classes of servi�e 
must be depressed; with a given k ey de
pressed all of the tests made wil l  be 
te sts  of  c alls as i f  made by that class of 
sub scriber or operator . 

7.1 All Codes Test on Al l Decoders 

To insure that all switches are ih 
normal position operate (RN ) then 
res�ore to normal . Operate the key 
and· with al l other test keys normal op.er.ii. 
ate the (ST ) key • . 

7 . 1 1  Seizure o f  Master Decoder and of 
First Decoder to Be Tested 

The operation of the (DR ) and · 

keys causes the operation of the 
thereby operating in turn the ( DR ), 

and (STl ) relays and connecting 
ground to' the armature of the inter
rupter. The operation of the relay · 
also advances the decoder switches (R4) 
and (R8) to posi tion 2 .  Battery is con
nec ted to the DBA leads of the master 
( first ) and second decoders of group (0) 
so as to hold these decod�rs busy whi le 
connected thereto ; battery is connected to 
the DST leads of these two decoders thus 
operating their (DST ) relays r espectively 
as soon as they become idle. The (DST ) 
rel ays, which are shown on the decoder 
connector c onnect ground to leads 
DF operating the and (TB ) relays 1n 
the two decoder circuits. Witn the (TA) 
and ( TB )  relay.s of the two decoders oper• 
ated, ground in the test over lead 
(Tl) operates the CO relays in the decoder 
circuits , thereby preventing the operation 
of th� decoder alarm circuit. · 

'7 . 12 Trouble Release Test with "R" and "U" 
Wiring and Apparatus for Use with 
Decoders Which Cancel the Check of 
Receiving Leads on a Second Trial 

With the (PCD ) and (SCD ) keys normal 
and (STD) relay operated, and with the A, 
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B and C sequence switches normal , the {CK ) 
�elay operates , thus connec ting ground to. 
all  of the receiving leaus of both de
coders, connecting the winding of the 
(CKl ) relay over the (CKl ) lead to the 
decoder under test and the winding of the 
( CK2 ) relay over the (CKl ) lead to the 
master decoder and opening the CK3 leads .  
The ( CKl ) and (CK2 ) relays in the test 
circuit operate to ground·through the 
normal contacts of the {CKl ) and (CK2 ) 
relays in the two decoder cir cui ts, closing 
the TRL leads to the (CA2 ) and (CA3 )  relays 
in the test .circuit . When the decoders 
have completed their timing, ground wil l  
b e  connected t o  the TRL leads, operating . 
the !CA2 ) and (CA3 )  relays . The ( CA2 ) and 
(CA3 relays lock under control of the (Al ) 
arid AVl ) relays and open the (DST ) leads 
thus releasing the decoder multi-contact 
relays . With both of the (CA2 ) and ( CA3 ) 
relays operated ground is connected to the 
.{CA )  interrupter; the (CA4 ) relay operates 
and locks when the "B" contact closes and 
then the �CA5 ) relay operates and locks 
when the ' F" contact closes. Thia time 
interval is provided after re'leasing the 
decoders so as to allow sufficient time for 
the release of the (SR) relays in the de 
coders before making the next test when 

the trouble release test • .  With 
the relay operated, the (A) relay 
operates and locks in position 11 of the 

· R9 switch, the operation of the 
(AV ), (AVl ),  and (AV3 ) relays; thus 
disconnecting ground from the time measure 
interrupter. The (AV ) relay locks under 
control of the (A } relay. The operation 
of the (AVl ) re lay releases the (CA2 ) and 
(CA3 ) relays thus reclosing the DST leads 
to both decoders and releasing tne 
and re1ays. With the 
an d  relays normal, the relay 
operates and the R9 switch is advanced to 
position 1 2,; the (A),  (AV ) , (AVl ), (AV2 ) 
and (AV3 ) relays release when the switch . 
advances. If the test circuit  should find 
some trouble in either of the decoders and 
fail  to complete the ·test within the 
measured allowable time the time measure 
circuit operates as described in section 
111.. The release of the (CA5 ) relay re
connects ground to the time measure inter
rupter. 

Trouble aelease Test wi th "S" and 
"U" Wiring and Apparatus for Use 
with Decoders Which Check the 
Receiving eads on a. Second Trial 
as on a First Trial 

This test 1B to prove the ability 
ot the decoder to send a trouble release 

•':·:· 
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test to the sender when �t·fails to make 
a proper translation .  It is also to test 
the check of recei ving leads, particularly 
that there is no false ground at any .point 
ln the receiving chains, whi ch might cause· 
the decoder to procee d  wi th a translation 
when there was a defect in the receiving 
Jeads . 

With the (PCD) and ( SCD) ke�s normal 
and ( STD) relay operated, and with the A, 
B and C code sequence switches normal, 
relay (CK) operates . This grounds the A, 
PS� D and KS recei ving leads to both de
coders, disconnects the CKl leads from 
those leads, connects the CKl leads in
stead to the windings of relay ( CKl) and 
( CK2� respective ly, and breaks ground from 
the 'CK3" leads . The B and C receiving 
leads are grounded over the CK2 leads, 
which are grounded in the decoders, and 
also by cam (09 ) in case one of the de
coder grounds should  be broken during the 
test . Al l the receiving relays ope rate, 
closing t he checking chains in the de
coders, but since the CK3 leads have no 
ground on them the check relays in the 
decoders cannot operate . The decoders 
ther�f ore time out and ground their TRL 
l ea( .. . The ( CKl ) and (CK2) test circuit  
rei�ys are operated by ground on the CKl 
l eads, and they connect the TRL leads to 
the ( CA2) and ( CA3 ) relay windings, so 
these last relays operate to the TRL lead 
grounds, thus proving the'. transmi ssi on 
of the troub le release signal from both 
decoders .  

In  case there i s  a fal se ground on 
ei ther chain circui t  in one of the de
coders, its check relay wi ll  operate and 
through i t s  l ocking contact wi l l  restore 
ground to  the CK3 l ead . TJ:ien the other 
two  check rel ays in that decoder will 
operate,  breaking ground from its  CKl l ead 
and thereby releasing rel ay ( CKl) or ( CK2) 
in the test ci rcu i t . Then the trouble 
release signal,  if  it cannot oper
ate it s relay ( CA2) or 

If  trouble release signal s from both 
decoders successful ly operate both rel ays 
( CA2) and ( CA3 ) ,  t hose relays lock up, 
break the DST l eads to release both de
coders, and ground interrupter ( CA) . Suc
ce ssi ve back and front clo sure s of the · 

interrupter operate rel ays ( CA4 ) and { CA5 ) 
and they lock . Thi s time interval after 
releasing the decoders i s  provided to 
allow the ( SR )  rel ays in the decoders to 
release before another test i s  made. 

The operation of relay ( CA5 ) i s  · 

fol lowed by the operati on of relays (A) 

and (AV), both locking, and then ( AVl ) ·, · 

(AV2) and (AV3) operate .  (AVl) 
releases (CA2) and (CA3), whereupon 
and (CA5) release . The release of (CA5) 
with (A) still locked up operates (Al) and 
moves the A code switch R9 out of its 
normal position 11 to position 12 for the 
next test . As the switch leaves 11 relay 
(A) releases, preventing its moving beyond 
12 and releasing all the (AV) relays. The 

·(DST) and other leads are now closed again 
for the next test . 

7 .14 Test of Decoder (Xl) and (X2) Relays 
with 11w11 and 11 R11 or 11 S" Wiring and 
Apparatus 

This test is to check the ability 
of the decoder (Xl) and (X2) relays to 
operate and l ock . 

On & trouble release test with 
either " R11 or " S" and apparatus the 
test circuit (CKl) and relays are 
caused to -0perate and the (CK3) leads to 
the decoders are held open causing the 
decoders to time out and ground the TRL 
leads as previously described in connec
tion with the trouble  release test . The 
trouble release ground from the decoder 
under test, is connected to and operates 
relay ( XTl) through the contacts of the 
( CKl) relay . The operation of the ( XTl) 
relay closes the trouble release lead from 
the decoder under test, previously out · 

through by the ( CK2) relay, to the {XT2) 
relay which operates . The (XTl) relay 
also appli e s  a current flow test to the 
decoder { Xl) relays and the (XT2) relay ap
pli es a current flow test to the decoder 

rel ays . The (XT2) relay operates the 
relay which locks and releases the 

slow release ( XTl),, in turn releasing ( XT2) 
and opening the circuit for operating the 
decoder and { X2) relays. The rel ease 
of the relay closes the locking 

frorn the windings of the decoder 
rslays to rel ays ( XT4) and (XT5) which 

operat� and close the locking grounds from 
the decoder { Xl )  relays to the (CA2) and 
{ CA3 ) relay.s whi ch operate if the test i s  
satisfactory . From this point the circui t 
operation continues as previously described 
in connection wi th the trouble release 
test . 
7 . 15 Pre liminary Puls1"' and Second Trial 

Te st  wi th "R11 Wiring and Apparatus 
for Use with Decoders Which Cancel 
th� Check of Receiving Leads on a 
Second Tri al 
With the R9 swi tch in posi tion 12  

and the RlO and Rl l swi tches normal. 
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ground is connec ted over the Al  leads to  
both decoders and battery through re
sistance is  connected over . the CK2 leads 
to both decoders . Ground iS" also connected 
to all of the B ,  C and D leads . Thus the 
( Al )  relays and all (B ) ,  ( C )  and relays 
in both decoders operate and the 
relays in both decoders operate even though 
the other A register relays in the decoders 
are not operated thus the decoder is tested 
as to its abi li ty to make a translation 
withou t checking the receiving leads when 
it is seized and connec ted to a sender 
whi ch is making a second tri al , and also 
to route a cal l  on which a preliminary 
pulse indication happens to be received in 
the de6oder , as if zero has �een dialed . 
Both decoders proceed to make translation 
and connect  ground·to certain of the trans
mi tting leads , thereby operating the test 
circuit relays whose w�ndings connec t  
the grounded leads . The�e relays have the 
same designation as the leads to which they 
connect , those which conn�ct to leads from 
the master decoder having a prefix , " X" ,  
and those which connect  t o  leads from the 
decoder under test having a prefix "Y". 
When the decoders send the release signal 
by connec ting ground to the RL leads the 

and relays operate ; with the 
and relays operated and u·, for 

each test circuit relay with prefix X which 
operates over a transmitting lead from the 
master the corresponding relay · 

(wi th prefix operates over a transmit 
ting lead from the decoder under test , the 

and )RL3 ) relays operate . With the 
( RLl , ( RL2 ) and ( RL3 )  relays oper

ated , the A) relay operates and locks in 
position 12 of the R9 swi tch . With the 
( A )  operated the ( AV ) ,  ( AVl ) ,  ( AV2 ) 
and relays operate opening the CKl , 
CK2, and CK3 leads . The CK2 l eads opened 
release the ( CK2 ) rel ays in the two de 
coders , which release al l relays in the . 
two decoders whi ch were operated from the 
receiving leads ,  resulting in the release 
of the test c ircuit " X" and "Y" relays , 
and also opens the " RL" leads . When the 
decoder "RL" l eads are opene d ,  the ( RL ) , 

and ( RL3 )  relays release . 
The r elay i.s locked in posi tion 12  of 
the R9 switch thus holding the ( AVl ) ,  
(AV2) and ( AV3 ) relays operated .  The op
eration of the ( AVl ) relay also discon
nects ground . from the A, B, C and D leads 

. to the two decoders. With the ( RL )  
and ( RLl) relays normal the relay 
operates and the R9 switch is advanced to 
position 13; the ( A ) , ( AV ) ,  ( AVl ) ,  ( AV2) 
and (AV3) relays release when the swi tch 
advances . If the two decoders do not con

.nect ground to  the same transmi tting 
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leads or the test 1$ not c omple tely sat10..: 
fied the troub le l amp ( TBL ) is lighted and 
the alarm circuit operated as described in 
sec tion 7.7. 

7 . 16 Preliminary Pulse Test wi th " S" 
Wiring and Apparatus for Use with 
Decoders Whi ch Check the Recetving 
Leads on a Second Trial as on a 
Firs t Tri al · 

This test is- to prove the abi lity of 
the decoder , in 6ase by any chance it  re
c ei ves a preliminary pulse indication , to 
route the call as i f  zero had been dialed .  
This is  done by gi ving the indication to  
the decoder under test and also to  the 
master decoder , and matching the transla
tion returned . If these agree , it is 
assumed that both decoders have translated 
correc tly . No special test  is made of a 
second trial by a sender , since these · 
decoders make no distinc tion· between firs t 
and second trials . 

With the ( R9 )  switch in position 12 
and the ( RlO ) and ( Rll ) switches normal , 

·the Al leads to both decoders are grounded 
direc tly by the test circui t ,  and all the 
oth�r receiving leads are grounded by con
nec tion to the CKl and CK2 leads from their 
respec tive decoders . 

Both decoders proceed to check their 
receiving leads, make translation ,  and 
ground certain of the transmi tting leads ,  
thereby operating the test c ircuit relays 
of the same designations as the grounded 
transmitting leads , with a prefix X for 
those connecting with the master decoder , 
and a prefix Y for those connec ting with 
the de coaer under test . 

The decoders then send release sig
nals by grounding their RL l eads ,  and 
thus operate relays ( RL )  and ( RLl ) .  If 
the operated and non-opera ted ( X )  relays 
correspond exactly with the operated and 
non-operated (Y ) relays , showing that 
both decoders translated the same , then 
relays ( RL2 ) and ( RL3 )  operate after ( RL) 
and ( RLl ) . Other relays are then operated 
and the ( R9 )  switch advanced to position 
13 in the same manner . as described for the 
next test  in paragraph 7.16. 

7.17 Operator Route Test 

Wi th the (OPR) key depressed , "LT" 
or " LU" wiring , ·the R9 swi tch in 

rnti ~RLll RLl 
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po�ition 13 and the RlO and Rll switche s 
normal the CKl leads of the two decoders 
wi th rrR" wiring , or the CKl and CK2 leads 
""11th " S "  wi ring , are connected to all of 
• : lw A ,  B, C ,  D, PS and KS leads of both 
decoders , - thu s temporari ly operating all 
of the corre sponding regi ster relays in 
h o th decoders . When the decoders connect 
ground to the RL leads the ( RL)  and ( RLl ) 
Pel ay s  in the test circuit and ·  if  
the corresponding (X ) and relays are 
operated over the transmi tting leads from 
the two decoders the ( RL2 ) and ( RL3 ) relays 
are al so operated . The ( A )  rel ay operates 
and loc ks  in position 1 3 , and the ( AV ) , 
( AVl ) ,  ( AV2 ) , and ( AV3 ) re lays operate 
opening the ( CKl ) , ( CK2 ) and ( CK3 ) leads 
thus causing the re lease of the check 
relays in the two decoders ; the decoders 
then open those transmi tting .leads which 
were grounde d ,  releasing the " X" and "Y" 
relays which were operated and di sconnect 

from the RL leads . The ( RL ) , ( RLl ) ,  
and { RL3 ) relays release , the re 

lease of { RL )  and ( RLl ) causing the opera
tion of the ( Al )  relay and the advance of 
the Rl switch to 14 ; the ( A ) , 
( AV) , (AVl ) ,  ( and ( AV3 ) ' relays re
l ease when the swi tch advances . The oper
ati0· 1 of the { AV)  rel ay di sconnects  ground 
fr0' . 1 the Time Measure Interrupter and its  
reJ �ase reconn�c ts ground thereto . If  the 
test circui t should stick  at any time dur
ing thi s test  on ac count of trouble in 
either decoder the Time Measure Circuit  
functions as described in section 7 . 7 .  
"LU" wiring i s  used when testing decoders 
designed to work only with decoder type 
senders . " LT" wiring and apparatus i s  
u sed when testing decoder circuits  de
signed to work with both decoder type and 
modified  pul se machine type senders . 

7 . 17A ·After routine testing of decoders 
equipped wi th ( Z )  relays to check 

(Z ) rel ay chain circuit  the ( ZO )  special 
test  key should be operated .  With the (ZO )  
k ey depre ssed , · rr r,Tr r wiring , the t e s t  pro
ceeds as for the key depre s sed except 
as fol lows . 1'he rel ay operates open
ing the Al and Cl leads to  the decoder 
under tes·t and the ZO lead is grounded .  
The Z O  lead i s  connec ted directly t o  the 
decoder and is not connec ted to the decoder 
connec tor . 

7 . 18 Permanent Signal Route Tes t  

' Wi th the ( PS )  k ey depressed , " LT"  or 
" LU" wiring , the R9 swi t ch in position 14 
and the RlO and Rll swi tches normal test  
i s  made of the abi l i ty of the two decoders 
to make the same translation of a permanent 
signal code . The test i s  completed in the 

same manner as the rr operator Route Te s t " ; 
the test circui t direc tly connects ground 
over the PS leads only to both decoders. 
The decoders in turn connec t ground to 
certain of the transmitting leads in ac 
cordance wi th the · requirements of thi s 
route • .  The test  been comp leted and 
with the ( RL )  and relays re lea s�d  
the R9  switch i s  advanced to po sition 1 5 .  
" LU" wiring i s  used when te-sting de c o de r s  
designed to work only with decoder typ e  
senders. " LT"  wiring i s  used when test ing 
decoders de signed to work with both de 
coder type and modified pul se machine type 
senders . 

7 . 18A After routine testing of decoders 
equipped wi th { PSl ) rel ays , to 

check  the ( PSl ) rel ay chain circuit the 
( PSl ) special test  key should be operated .  
With the ( PSl ) key depres sed , " LT" wiring , 

· the test proceeds as for .the de 
pre s sed except as follows . The 
relay operates opening the Al and Cl  leads 
to the decoder under test and grounds the 
PSl lead . The PSl lead is connected 
directly to the decoder and is not con
nected to the decoder connec tor . Fig . B; 
the " PS" lead to the- decoder is cut 
through rel ay ( PSl ) so that when rel ay 
( PSl ) is  operated the " PS"  lead i s  con
nec ted to SS2-J9 instead of SS3 -M9 . Thi s  
connects  the ( PS )  relay i n  the decoder to 
the " CKl " lead and back contac t on ( CK3 ) 
rel ay which when operated wi l l  release the·
( PS ) rel ay opening the operating circui t of 
rel ay ( CKl ) , which release s ,  c losing 
ground to complete the transl ation . 

7 . 19 Code 200 Test  

Wi th the R9  swi tch in· position 15  
the RlO  and Rll switches normal test  is  
made of' the ability of the decoder.s to 
translate zero when regi stered for ei ther 
or both of the B and C digits as the 
letter 11 011 whicl: ;.orresponds to the digi t · 6 if  t�e decoders under test are arranged 

· for thi s  translation for the cl as s of 
servi ce being te sted . Thi s test is made 
of the route corre sponding to numerical 
code 200 . The ' test  proceeds and is  com
pleted in the same manner as the "operator 
route test . "  The test circuit direc tly · 

connects  ground over the A2 leads only to 
both decoders . The decoders in turn 
then connec t  ground tc �ertain of the 
transmitting leads in . ac cordance wi th the 
requi rements of thi s routine . The 
test having been .completed and with 
·the ( RL )  and ( RLl ) relays released the 
R9 swi tch ia advanced to position 2 
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( the 16 to 1 being pass-by posi 

7 . 20 Test of All Codes from 200 to 999 
Inc lusive 

Following the special code tests de
scribed in sections 7 . 12 to 7 . 20 ,  the 3 
digi t codes are tested in a defini te order 
by rotating the R9 , RlO and Rll swi tches 
from code to code . The capaci ty of the 
decoder s is 800 codes from 200 to 999 in
clusive , and they al l must be tested in 
case codes containing zeros for both the 
B and C digits are used and the senders 
are arranged for 3 digi t codes , exclusively .  
To t e s t  them al l i f  Fig . T i s  used a c lass 
key is  set to operate relays ( KS )  and (KSl )  
and if  ''L" wiring i s  furni shed terminals  
TD2 to TD9 are all cross-connected to ter 
minal TDO . When Fig . U i s  furni shed all 
codes are tested for all c lasses . If it  
i s  desired to skip the zero codes for 
ei ther the B or C digi t wiring 
in Fig .  T i s  and the and (KSl ) 

· relay s  must be operated by a circuit 
through the ( CL-S )  keys . 

To test any code the R9 , RlO and Rll 
swi tches are set in positions correspond
ing in number to the A, B and C digits  of 
the code , posi tion 10 corresponding to 
zero in the B or C digi t , and posi tions 11 
to 18 of RlO and Rl l being pas sed by . In 
an al l dodes test , codes  21 1 , 212 , 213 � 
214 , 21 5 ,  216 ,  217 , 218 , 219 and 220 are tested 
first , in that order , the R9 switch being 
held in position 2 and RlO in position 1 ,  
while  Rll moves one position after each 
code i s  tested , from position 1 to posi
tion 1 0 .  Then RlO is  : advanced from 1 to 2 
and Rll from 10 to  1 ,  and code 221 i s  
te sted . Thi s continues ,  Rll advancing 
after each code and RlO after each tenth 
code , unti l  code 200 fini shes the first 
hundred codes . Then R9 is advanced to 3 ,  
Rlp t o  1 ,  and Rll to l , " t o  test code 311 , 
and the progression continues in thi s way 
until  the entire 800 codes have been tested , 
fini shing with 900 . Each code i s  tested 
and the swi tches set for the code as 
follow s : After the special codes  are tested 
R9 advances from 1 5  to 2 as described in 
sectiqn 7 . 18 .  Thi s  causes RlO and Rll · to 
advance from normal 18 to 1,  by paths start
ing at  SS2-F9 . As long as any of the 
swi tches are one or more of relays  
( Al ) ,  ( Bl ) ,  and operate to break the 
1•egi stration paths to the decoders . When 
they stop in position the registration for 
code 21 1 is set up in the decoders , and 
they func tion and operate corresponding (X)  
and (Y )  relays and the ( RL )  and ( RLl ) relays 
in the test c ircuit . If  the (X)  and ( Y )  
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relays  check ( RL2 ) and ( RL3 ) operate and · 

close a circuit  to operate ( c ) ,  which locks 
until Rll leaves posi tion 1 .  Then 
operates and i s  fol lowed b y  ( AVl ) , 
and ( AV3 ) . ( AVl ) breaks the regi stration 
paths to .the decoders , releasing the set 
up in them and thereby the release 
of relays  ( X ) , ( Y ) , and and 
consequently of and ( RL3 ) . Switch 
Rll then starts to move . As it leaves 
position 1 relay ( C )  i s  unlocked and re
leases , so the swi tch stops in 2 .  The. ( AV )  
relays  and ( Cl )  release and code 21 2 i s  
set up i n  the decoder s . 

All codes are tested in  thi s way and 
the Rll swi tch is  advanced one position 
after each code except in the case of 
code s having zero for the C digit . After 
testing code 210 for example , with Rl l in 
posi tion relay ( B )  operates in paral 
lel  with RlO advances. from 1 to 2 ,  
releasing ( B )  as i t  leaves 1 .  Rll ad-
vances  from 10 to 1 ,  releasing ( C ) as it  
leaves  17 , and being passed through 1 8  by 
the same path from SS2-F9 whi ch set it  
in 1 for testing the first  code 211 . 

After testing code 200 , with RlO 
and Rll both in position 1 0 ,  relays ( A ) , 
( B )  and ( C )  al l operate in parallel, R9 
advances from 2 to 3 ,  releasing ( A )  as it  
leaves 2. RlO and Rll both advance from 10 
to 1 ,  releasing (B)  and ( C )  respectively 
as they leave 17 , and being passed through 
18 by the same· paths from SS2-F9 which set 
them in 1 for the first code 21 1 . 

( AV )  cannot operate until both 
{B) and have , in the position when ( B )  
operates ;  nor unti l  ( B )  and ( C )  have , 
in the position when operates .  ( AV )  
locks unti l  each of ( A ) , ( B )  and ( c )  which 
has operated , release s . Ci rcuits  to the 
operating windings of ( A ) , ( B )  and ( C )  
are separated when ( AV3 ) operates ,  to 
permit an inductive di scharge from one of 

· them, releasing first , from c ausing the 
premature release of another . 

7 . 21 Passing by Certain Codes in the All 
Codes Test (Fig . T )  

I f  no codes with zero for the B or 
C digit are employed ,  there i s  no need · 
to test them . In that case a class key 
i s  set which does  not operate ( KS )  
and ( KSl ) .  Break contacts on  close 
c ircuits  which cause relay ( B )  to operate 
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in parallel  wi th ( C )  when Rl l i s  in posi 
tion 9 ,  and relay ( A )  to operate in paral 
l e l  wi th ( B )  and ( C )  when RlO and Rll are 
both in posi tion 9; al so other ci rcui t s  to 
l ock ( C )  through posi ti ons 9 to 17 of Rl 1 
and ( B ) through positions 9 to 17 of  RlO .  
The re sult  i s  to skip over al l codes con
taining zero s . I f  codes wi th zero for 
ei ther the ( B )  or ( C ) digi t are to be 
tested 0ptional wiring iri �ig . T is used 
and the (B ) or ( C )  rel ay operating and 
locking paths are left  open in the posi tion 
in  whi ch the zero c ode s are checked . 

If  codes wi th c ertain A or index 
digi t s  are 2-digi t c odes , the senders are 
arranged to send such codes to the decoder 
as 3 - digi t codes wi th the second digi t 
trans ferred to the third place , and a zero 
inserted in the second p l ac e . Thus codes  

_ 21 , 22 , 23 , 24 , 25 , 26 , 27 , 28 , 29  and 20 
get to the decoder as 201 , 202 , 203 , 204 , 
205 , 206 , 207 , 208 , 209 and 200 . Al l 
other combinations of  the se digits  begin� 
ning wi th 2 c annot by any possibi l i ty be 
sent by a sender to  a decoder , so there i s  
n0 need t o  t e s t  the decoders for them . 
Therefore , i f  there are any 2 - digi t  codes 
the terminal s TD2 to TD9 corresponding 
to 2-digi t indexe s are c ross-connected to 
TD� and those  corre sponding to 3 -digi t 
iLJexu s are c ros·s -connected to TDO . 

. When the R9 swi tch moves to a pos i -
tion corresponding to a 3 - digi t  index , the 
RlO swi tch i s  passed by posi tion 18 to 
position 1 as in sec tion 7 . 17 ,  and the 
full  set  of 100 code s are tested . 

When the R9 switch moves to a posi 
tion corresponding to a 2 - digit index , 
the RlO swi tch i s  l eft in position 18 , and 
if by any chance it moves out of 18 it i s  
returned thereby the path through terminal 
TDl . In thi s posi tion as in 1 0  it  sends 
zero to the dec oders for the B digi t . When 
the Rl l swi tch  tests  the c ode in posi tion 
10 , or in 9 i f  ( KSl ) be not operated if  
Fig .  T i s  use d ,  ( A )  operates in paral
lel  wi th ( C ) � but doe s  not operate . 
Therefore after one revolution of  the Rll  

. switch the R9 i s  advanced  to the next 
index digi t , and the RlO switch either 
s t ays in 18 or moves to 1 ,  depending upon 
whether the next index is for 2-digit or 
3-digi t codes . 

7 . 22 Advance to Next Decoder 

When the ( RL ) , ( RLl ) , ( RL2 ) and 
( RL3 ) rel ays operate during test  of 
code 900 the ( A ) , ( B ) 1 ( C )  and ( DAl ) 
rel ays operate .  The ( A )  rel ay l ocks in 
posi tions 9/10 of the R9 switch and the 

( DAl ) rel ay locks in position � of the R8 
swi tch (posi tion in which decoder 2 i s  
tested ) . The ( DRT ) message regi ster oper
ates , thu s recording the compl etion of the 
all codes test  on one decoder and opera t 
ing ( AV )  re lay . The relay locks 
under control of the ( B ) , ( c )  and 
( DAl ) re lays and operat es the ( AV� ) �  
and ( AV3 ) re l ays � When the ( RL)  and 
rel ays have re leased , the ( Al } ,  ( Bl )  and 
( Cl ) rel ays operate , the R9 swi tch 1 3  ad
vanced to position 1 1 , the RlO swi tch to 
posi tion 18 , the Rll swi tch to posi tion 18 � 
and the RS switch to 3; the ( DAl ) ,  

, ( B ) , ( C )  and ( AVl ) , ( AV2 ) and 
rel ays are re leased when al l of 

th.ese  swi tches have advanc ed . The clrcui t 
i s  now in condi tion to make the cyc le  of 
tests described in the sec tions 
( 7 . 1 2 to 7 . 18 on decoder  num
ber " 3 " and the master dec oder . Similarly 
the R8 swi tch is advanc ed  after each cycle  
of  tests to the next decoder unti l all  
decoders in the first  group have been 
tested . Then the test  c i rcui t begins test 
of  decoder number 11 2 11 in the second group 
and the master dec oder ( number 1 1 1 1 1 ) of 
that group and test of  each decoder in the 
second group is completed  in the same man
ner as the decoder of group ( 0 ) . 

When the las t  equipped decoder has 
been tested , the release of the (RL )  and 

relays ( wi tb the ( DAl ) re lay oper
causes the operati on of the ( EC )  

re l ay . The operation of the ( EC )  relay 
light s the end of the cyc l e  lamp ( EC ) ,  
rings  an AC bell , opens the start lead so 
as to release the two decoders , and ad
vances  the R4 swi t ch from position 6; the 
( DAl ) relay rel eases  when the swi tch ad
vances . The ( EC )  re lay i s  locked and the 

lamp remains lighted until ei ther the 
o r  ( ST )  key i s  re stored to normal . 

7 . 3 Particular Code and Special Code 
Test  

· 

�V i th the ( PCD). key operated and wi th . 
one each of the 11 A ' ,  "B" and "C "  code 
keys dep�e ssed , · ' the ( PC ) ,  ( PCl ) ,  and 
( PC2 ) relays , operate and the R9 , RlO and 
Rll switches advance to the corresponding 

· positions in which test  i s  made of the 
c ode as regi stered on the code keys ; wi th 
the key operate:  dnd wi th one of 
the code keys operated the ( PCl ) ,  

and ( PC3 ) rel ays · advance the R9 
swi t ch alone to the corre sponding posi
tion in which one of the special tests 
( such as trouble release , permanent 
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signal rou te , etc . ) i s  made . The test 
thus set  up is  made on al l decoders suc 
cessively , connection being made t o  only 
one decoder at a time . The test i s  
started by operating the start key ( ST ) . 
The operation of the ( PC2 ) rel ay connec t s  
the windings of the ( RL )  and ( RLl ) relays 
in paral lel , likewi se the windings of the 
( CA2 ) and ( CA3 )  relays , and of the { CKl ) 
and ( CK2 ) relays and the ( PC3 ) relay ( W  
apparatu s )  connec t s  the TRL leads together  
so that transl ation by  o�ly one decoder 
will  sati sfy the test c ircuit instead of 
the same translation by two decoders , as 
when testing all �odes . 

To determine whether the decoder 
makes a correct  translation ot a particular 
code test , those .matching keys whi ch· cor
respond to the translated information 
should be operated;  thus one each of the 
" Class " ,  "Compensating Re si-stance 11 , 
"Di stri ct Brush" , 11Di s.tric t  Group" , 
" Office Brush" , "Office  Group" , " Talking 
Selec tion" and " Station Delay" groups of 
keys shoul d  be operated ,  the " Trunk Tes t  
Resi stance "  ( TTR ) , the " Cancel Coin 
Test"  key and the ( di stant ) " Two 
Wire Office"  key ( TWO) should ei ther be 
operated or rel eased . The operation of 
these keys causes the operation of the 
corresponding �' X" rel ays wi th which are 
compared the "Y" relays which are operated 
over the transmi tting leads from the de
coder under test . The keys to be operated 
depend great ly upon the " c lass of servi.ce"  
key operated as thi s governs the selec
tions to be made in some cases on certain 
codes . When the decoder under test 
grounds the " RL" lead , the ( RL )  and ( RLl ) 
relays operate ; and i f  the corre sponding 
"X" and 11Y 11 relays  are operated , the 
( RL2). and ( RL3 ) relays operate . With 
the 'RL" rel ays operated the ( DAl ) relay 
operates ,  �ocks until the decoder swi tch 
( R8 or R4 ) is advanced to the next de 
coder , and operates  the ( DRT ) regi s ter . 
The operation of the ( DRT ) regi ster 
causes the operation of the ( AV ) , ( AVl ) ,  
( AV2 ) and ( AV3 ) relays ; when the " RL" 
relays release , the decoder swi tch or 
R6 ) i s  advanced , releasing �he and 

. ( AV) rel ays . When the test of the l ast  
decoder i s  comple ted , the ( EC )  rel ay i a 
operate d  and end of the cyc le  lamp ( EC )" 
i s  l ighted;  the (EC )  relay advanc es  the 
decoder switch . 

Ii' theJ'e are two groups of decoders 
and the test  is c ompleted in the first 
group , - it  wil l  be started in the second 
group � u�ie�s  tnl � part�cular code which 
i s  Q��ng te �tect. �ran�m:\. t� +nformation . 
h!ac� tQ 'ttie t��t C�I'c�H qyer q:1; t'ferent 

transmitting leads , in such cases , the 
( EC )  key shoul d  be operated before the 
test is started and the ( EC )  relay wi ll  
operate when· the test i s  completed in  the 
first group of decoders . The operation of 
the ( EC )  key is unnecessary if a particular 
code i s  being tested in the second group 
of decoders only . 

The operation i s  similar i f  a special 
test i s  being made , except that for the 
"Trouble Re lease Test " ,  the matching keys 
are not u sed;  the sati sfactory completion 
of the te st i s  indicated by the operation 
of the ( CKl ) ,  ( CK2 ) , ( CA2 ) and ( CA3 ) 
re lays . · 

7 . 4 Selection of a Particular Decoder 

The " al l  code s " , "particular code "  or 
" Special Code" test  may be started on any 
one of the decoders by operating the par
ticul ar circuit key ( PC )  and then depressing 
the decoder key whi ch corresponds to the 
decoder  c i rcui t  on which the test  is to 
be started . The decoder swi tch ( R8 or R4 ) 
i s  then advanced to the position in which 
thi s decoder i s  tested . The test  cannot 
be started , even though the ( ST )  key i s  
operated , unti l the ( PC )  key i s  re stored to 
normal . · 

7.5 Repeat Tests  

If the repeat key ( REP ) i s  operated 
in addition to the keys necessary for 
testing " All  Codes" , or a " Parti cula:r;
Code" , the test i s  repeated on the same 
decoder . The operation of the "RL" rel ays 
when testing the last code of the " Al l  
codes test 11 causes  the operation o f  the 
( A ) , ( B )  and ( C )  relays and the 
register � The operation of the 
regi ster operates the ( CA2 ) ,  { CA3 ) ,  
and ( CA5 ) rel ays , thus operating the 
relays . The DST lead is opened and the 
decoders are released ;  when the 11 RL11 
relays re lease the ( REP ) register rel eases 
and the ( R9 ) , ( RlO ) and ( Rll ) switches are 
advanced to the " trouble release test " 
posi tion to begin another of " All 
Codes Test . 11 The ( Al ) ,  and ( Cl )  
rel ay s  operate in pqrallel wi th the wind
ing of the R magnet s  so as to prevent 
starting a test  before the swi tches are 
in the proper posi tion . 

If the . test being made t s  the 
trouble release test , the operation of the 
( Cl<l ) and ( CK2 ) re:i ays re sult�  in the 
Qp�:ra t 1 on of' the �CA� L ( OA3 ) � ( CA4 ) and 
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( CA5 ) rel ays . The ( REP )  regi ster operates 
and the "AV" relays operate , thus opening 
the CKl , CK2 and CK3 leads . The CKl and 
CK2 relays release followed by the release 
of the ( CA2 ) , { ,CA3 ) and ( AV )  relays . The 
test  i s  .then repeated on the . same decode r .  

7 0 6 O�eration When There Are Le ss  Than 6 
Decoders in a Group 

If less  than 6 decoders are installed 
in a group , the R8 and R4 swi tches are ar
ranged to pas s by the posi tions of the 
unequipped decoders . To thi s end cross-

• connecting terminal s Ul , U3 , u4 , u5  and u6 
are provided for each of the two groups 
of decoders ; terminal u� i s  strapped to 
as many of the o.ther terminals as corre
spond to unequipped decoders . 

Provi sion for One or Two Groups of 
Dec oders 

· 

If  there i s - only one of de 
coders to be tested , the swit ch - and ( SG )  
relay are .not furni shed and leads are 
strapped as indi cated in the c i rcui t 
notes . 

7 . 8 Operation of Time Alarm 

. At the same time that the circuit  in 
,- Which the ( ST )  relay operates  i s  c losed , 

. i s  9onnec ted to the armature of the 
TIMJ int·errupter . When the l3 contact 

closes , the ( TM)  relay operates  and locks 
to the same when the F contact 
c lose s , the relay operates  and locks 
to this ground , lighting the trouble  lamp 
( TBL ) , c onnecting ground over  lead '''rA" 
to the alarm circuit and operating the ( BK )  
relay and ( TBL) regi ster , The ( BK )  relay 

. locks and prevents the advance of the 
swi tches or completion of the test  there
after , The ( TB�) regi ster records the 
failure to complete the test wi thin the 
measureQ allowable time ( from 5 sec , min . 
to 1 2  sec . max , ) and aiso operate s  the 
( DRl ) relay th�s causing the release of 
the master decoder; the relay iocks 
under control of the key . , 

· If the single  test i s  completed , and 
tne ( AV)  re lay . operates  before the ( TMl ) 
rel ay operates , the ('rM) relay releases 
and the time measure circuit  begins to 
measure another interval of  time when 
ground i s  again connected to the armature 
of th� interrupter by the release of  
tne ( relay on "Troubl e  Release '' test 
or the (�L3 ) on other test s . · 

. Tb�l Q.p,�r.a..t!_:\on of the (TA )  key . 
�.eJl'K.).v�.s, gr-0,undi :t;'·rom, t(P.,�- (��J l,eaq ��.elA 

. .  -......... --........... 

the alarm · is  answered ,  and so stops the 
alarm . 

A lamp i s  associated with each "X" 
and "Y" relay ;  the operation of the ( LP)  
key lights the lamps which are associated 
with operated relays , thus indi cating 
wherein the transl a tion by the two de
coders differed • .  

7 . 9  Return to Normal 

When the ( ST) key i s  released , the 
( RN )  and ( RN3 ) rel ays operate ; operation 
of the 3 )  re lay advances the Rl 0 
and Rll to normal if the 
and ( SCD) keys are normal . The 
relay cannot operate if the or ( SCD) 
keys are operated and the restoration of 
the start key in such a case releases the 
time alarm and PI?events the test. circui t 
from qontinuing· with the test . 

8 .  CONNECTOR TESTS 

The test circuit i s  arranged t.o test 
all connec tors through to all decoders 
or to a particular decoder ; to advance to 
a particular connec tor testing that one 
and all remaining connec tors and to repeat 
tests  on the same connec tor . 

8 . 1  Test of All Connec tors to Ail 
Decoders 

To insure that al l swi tches are in 
their  normal positions , operate the 
( ST-RN ) key to. the 11RN11 posi tion;  then 
restore ,to normal . Operate the ( CN )  key 
and wi th all other test  keys normal oper-
ate the ( ST )  key . 

· 

8 . 1 1  Seizure of Copnector . 

The operation of the ( CH )  and ( ST )  
keys operates  t�� ( ST ) , ( STC ) and ( STl ) 
relays and connect s  grq�n.d to the armature 
of thf! ( TM )  interrupter , The operation of  
the � ;::i 111 ) relay connec t s  uattery to  the 
" DST' lead . of the first decoder c _ircui t 
resulting in the operation of the ( TA )  
and ( TB )  relays o f  thi s  ct�ooder circuit . 
With the ( TA)  · and ( TB )  relays operated , 
ground from the test  circ-u:l,.t over the 11 Tl 11 
lead operates the decode:r ( co ). relay thus 
opening the decoder ti . •  ,,: qlarua \ Relays 

and ( TB )  also con�ect, �Q.t.te:�;y to the 
ST I lead of the n:rs t  (}QOOe-QtOJli'' t. The 

operatiol;'l_ · of t.��· (S�C)  Ji'd�· �.Q:va�.ce s  the 
f.{12 s wi � �.li\ t!o J?' Q.s.:\ u o.n

. 
� � tne s.rrc-), and 

( STl � r�];��- �.Q �e,1 � and. also. \ 
i(l. f?O,S;�UQ,r;l.s, a(8> Q.ii'" 1({1,e liU:a 'l'be: 
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operation of the decoder (TA )  and ( TB )  
relays operates the ( CPl ) relay which 
operates the test circuit relays ( CTA) and 
( CTB). As soon as the first connec tor be
comes idle , and there are no send.ers wai t
ing to b� served , the (TS )  relay in the 
connector circuit operates the ( TF )  relay 
which operates the ( TG )  relay in the con

thereby connecting the connector 
to the test circuit and operating 

tpe �CPJ relay in the test circuit over 
the ' TG '  lead. With the ( CP )  relar, or.er
ated ground is connected over the 'TH ' lead 
to the first connector operating the ( TH )  
relay .  With the ( TH)  relay operat�d 
ground is connected through 55 ohms re
sistance over lead "DRl'' operating the 
( DF )  and ( IXl )  relays in the connector 
which connect  to the first decoder (which 
has already been seized PY the test cir-
cuit ) . · . 

8 , 12 Test of Leads for Continuity , 
Grounds and Crosses 

. The operation of the ( CPl ) relay 
operates the ( SRl ) relay operating the 
( CTA) and ( CTB) relays in . the test cir
cuit . Ground is  then connec ted over both 
the (Tl ) and (T2 )  leads to the decoder 

was previous
.
ly connec ted to the 

lead } ;  ground over the (T2 )  lead 
operates the ( COl ) and ( C02 ) relays in 
the decoder circuit causing the operation 
of the ( C03 ) to ( C09 ) relays � Wi th the 
( C03 ) to ( C09 ) relays in the decoder oper
ated the CKl , CK2 , CK3 , TRL and all 
transmitting leads are di scopnected from 
all other apparatus in the decoder cir
cuit . With the Rl2 switch in position 2 ,  
the (TA )  and ( TB)  relays of the decoder 
operated , the ( TF }  and ( TG) relays of the 
connector operated and with the ( DF )  and 
( IXl )  relay ( associated with the ·decoder} 
in the channel the 54 "Z"  relays in the 
test , circuit operate , one for each con
nector lead except the " .DB'' and " ST'' 
leads ( these leads are tested when test
ing decoders . )  The "Z" relays are desig
nated the same as the lead to which its  
winding is connected and if any of the 54 
connector leads are open the corresponding 
"z" · relay fails  to operate and the test 
circui t time alarm operates .  Operation 
of the (LP) key lights lamps associated 
with all relays which have operated . With 
all 1 'Z" relays operated the (K)  relay . 
operates and locks in position . 2/3 of 
the Rl2 swi tch . 

With the ( K )  relay operated,  the 
(XA)  and rt:?lays operate thus releas
ing the ( CTA ) and ( CTB ) relays ; 
·the ( SR )  re lay ls s low in releasing so . 
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that all leads wi ll be closed by the ( XA }  · 

and !XB )  relays before they are opened by 
the CTA ) and ( CTB ) rel ays . Wi th the ( XA) 
and XB) relays operated each of the ''Z"  
relays in the chain except the (Z-Al ) . 
relay whi ph holds through the back contact 
of the ( CTR) relay ;  thus the last relay . 
(Z-TRL) is  locked under control of the 
next to last rel ay;  the relay locks 
under control of the and 

etc . · The release of the and 
relays advances the Rl2 switch to 

position 3; and ( CPl ) relay releases and 
if  any of the contacts  of the ( XA )  and (XB) 
relays fail to c lose , the corresponding 
"Z" relay and all other "Z" relays which 
are locked under control release , thus 
sticking the test circuit and operating 
the time alarm. If none of . the 54 "Z" 
relays release when the Rl2 switch enters 
position 3 the ( CTR ) relay operates and 
locks . The operation of the ( CTR ) relay 
opens the locking circuit  for the (Z-A-1 ) 
relay and if  the " Al "  connector lead is  
not grounded or crossed wi th any other 
lead the relay re leases . With 
the relay released , the locking 
circuit for the (Z-A2 )  relay i s  opened and 
if the " A-211 connec tor lead is not 
grounded or crossed with any other lead , 
the ( Z-A2 )  relay releases . In turn each 
lead ls thus tested for crosses and grounds 
and if all leads are c lear , all of the "Z" 
relays release . If any relay or relays 
fail to release , the test circuit sticks 
and the time alarm operates ;  the 
of the ( LPl ) key operates the relay 
which locks in position 3 ,  holds operated 
the first "Z" relay in the chain which . 
failed to release , and rel eases · the ( XA}  
and (XB)  relays , All  otper "Z" r.elaya . · 

which were holding operated release when 
the (XA }  and (XB)  relays release , opera
tion of the ( LP)  key lights the lamp as
sociated wi th the relays which fai led to 
release . If all leads are clear and all 
"Z'' relays release , the ( Kl )  rel ays oper
ate , advancing the Rl2 switch to posi 
tion 4 ;  the (XA.) , (XB) , (K)  and (Kl ) . 
relays release when the switch advances . 

8 . 13 Test of Relay Connecting Decoder 
to Test  Circuit 

With the Rl2 swit ch in posi tion 4 ,  
the "Z 11 relays are reo9erated in the same 
manner afl described in the preceding 
section; ·· with all ''Z"  relays operated , 
the ( K )  relay operat�s and loc�a . ' The · 
operation of the (K )  relay operates· the 

relay ,  releasing the decoder relays 
and ( TB) . If any of the contacts 

on tl'.lese relays fail to open , the 

n~ctor 
leads 

(ground 
(Tl) 

relafs, 
(CTB) 

(Z-A-1) 
(Z-Al} . 

(CK3) 
(Z-CK2) (Z-TRL) 

(CTA) 

O_()eratioq 
(LP4) 
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eorresponding "z" · relays fai l to �elease , 
1n which case the test circuit sti cks and 
the tim� alarm operates ;  the operation of 
the ( LP )  key light s the lamps associated 
wj. th the relays which failed to release . 
If all  relays rel ease , the : ( Kl ) relay op
erates ,  advanc ing the Rl2 swi tch to posi
tion 5 ;  the ( BT ) , ( L )  and ( Kl ) rel ays . 
1•el eaae when the swi tch advance s . 

8 . 14 Test  for False Battery on Connector 
Leads Which Are Not Normally 
Connected t·o Battery 

· Wi th the Rl2 swi tch in position 5 
the ( TA )  and ( .TB ) relays  in the decoder 
are reoperated .  All the connector leads 

· except the receiving leads and the 1 1 RL11 
l ead are tested for· fals e  battery .  The "Z "  
rel ays associated wi th the leads being 
tested operate when the ( TA )  and ( TB" 
relays operate ;  with al l of tnese  11 Z ' 
relays operated the ( SR )  relay ope:rates . 
The operation of the relay operates 
the ( K )  relay ;  the rel ay locks in 

. position 5 and operates the ( BT )  relay . 
I The ( B'l' )  relay in operating releases  the 

decoder ( 'l'A )  and ( TB )  rel ays_ thus ·opening 
• th8 :eads which are peing tested and 

thf' . .; by rel easing the corresponding " Z" 
rt 1 iys if  none of these leads are cros sed 
whh battery;  the ( SR )  rel ay ("whi ch is  a 
s low release relay }  releases  as soon as 
any of these  " Z "  'relays r�lease . If any 
of  the leads are crossed wi th battery the 
corresponding " Z "  relays fai l to release ;  
and when the ( SR )  relay release s , the first  

' of  the relays which failed to release is  
locked through the hack contac t s  of  the 
( Z -TRL) refay and ( BL )  re si stance ( unless  
the ( Z-TRL ) relay has al so fai led to  re
lease ) ;  the operation of the ( Lr )  key 
lights the lamps associated w1th the relays 

. whi ch have not released; the operation of 
the ( LPl ) key rel eases · ·the locked relay if  
the fal se  battery on tni s lead nas  been 
c leared . If  al l of the 11 Z 11 relays re
l ease , the ( Kl )  rel ay operates , advancing 
the Rl2 switch to position 6; the ( K ) , 
( Kl )  and ( BR )  rel ays releas·e wnen the 
switcti ad,vance s . 

8 . 15 Test  of Relay Connec ting Connectov 
to Decoder  and for False  Battery 
on All Connector Leads 

Wi th the Rl2 swi tcn in position 6 ,  
the ( TA )  and ( TB )  relays  r�operate and al l 
uz•r relays  operate , . . With al l "Z '' re lays 
bpera.ted the re lay operates th�s 
operating the :rel a,y .  The operation o f  
the ( K )  relay :rele�ses  tne (TH )  :rel ay i n  · 

the connector thereby releasing the ( DF }  
and ( 00 )  relays  associated witn tne 

decoder to which the te st circtiit i s  con
nec ted . All 11 z "  relays release except 
tho se . whose corresponding leads are not 
opened by the releas.e of the ( DF )  and (00 ) 
relays or which are crossed wi th battery 
in the connector itself;  the location of 
the trouble or the satisfac tory completion 
of thi s test  proceeds . as described in the 
preceding section , If the test circuit is  
sati sfied the operation of  the (Kl ) relay 
advance s  the Rl2 swi tch to position 7 ;  
the ( K )  and {Kl ) relays release when the 
switch advances , 

8 . 16 Test of Relay Connecting Connector 
to Test Circuit 

Wi th the R1 2 switch in po sition 7 
the ( TH )  relay in the connector reoperates 
thus reoperating the { DF )  and ( 00 )  relays . 
Al l of the "Z "  relays operate, the (K )  
relay operates and the { BT )  relay oper
ate s . The operation of the ( BT )  relay · 

releases the (TF )  and { TG )  relays in the 
connector thus opening the connector leads • . 

If  any " Z "  relays fai l to release , the 
test  circui t sticks and the time alarm 
operate s ;  the operation of the ( LP )  key 
lights the lamps as soc iated wi th the leads 
whi c.:h were not opened ' by the release of 
the ( TF )  and ( TG )  relays . With ·all "Z" 
re lays  rel eased tne ( Kl ) relay operates 
advancing the Rl2 swi tch to position 9 ;  
when the swi tch advance s the (K ) ,  (Kl ) ,  
( CTA ) and ( CTB ) relays in the test c ircuit 
release , and the ( TH ) , .( DF )  and ( DG )  relays 
in the · connec tor release . 

8 . 17 Aqvance' to Next Connector 

When the �12 swi tch advances beyond 
posi tion 8 the and ( STl ) relays 
relea,se i f  the key has be.en res tored 
to normal thus releasing the decoder cir
cui t ;  but . if  the key remains in the . 1 1 ST11 
posi ti these rel ays remain operated and 
the d ... ,... oder circu:l. t is  not released . Wi th 
the Rl2 swi tch in posi tion 9 and the 
( REP } key normal the ( CN )  relay operates , 
locks in position 1 of the R5 switch , and 
operates the ( CNT } reg+ s,ter , The operation. 
of the ( CNT ) regi ster advances  the Rl2. 
swi tch to normal in wnicti posi tion a cir
Cl.\it is  c losed which advance s  the R5 
swi tch to position . 2 ;  �ne ( CN )  relay and 
( CNT ) register release when the R5 swi tch 
advance s  from position i ,  With tne ( CN )  
relay ·released and the (R5 )  switch in 
posi tion 2 ,  the Rl2 switch advances  into 
posi tion 2; thus  beginning tne cycle of 
tests  described in section 8 . 1 2 to 8 .16 
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on the next connector ( connector B of 
frame 1 ) . Thus these tests are made suc
cessively on all connectors of group (0 ) , 
on decoder 1 of 'group (o ) . 

. 8 . 18 Advance to Next Decoder 

When the Rl2 switch enters posi-
tion 9 after testing the last connector or . 
the f.irst group to the last decoder of 
that group the ( CN )  relay operates ,  locks . 
to position of the R

.
7 switch and oper

ates the register . The operation 
of the ( CNT ) register advances the Rl2 
switch . to normal thereby the 
R7 switch to position 18; the 
anci ( CNT) register release when the 
switch advances . With the · R5 , R6 and R7 
switches all in position 18 and the Rl2 
switch in position 1 the ( CA)  relay oper
ates , locks in posi tion 1 of the R8 
switch , and advances the R5 switch to 
position l ;  with the R5 switch in posi
tion 1 the R6 switch advances to  posi tion l ;  
and with the R6 switch· in position 1 the 
R7 switch advances to posi tion 1 .  With the 
R5 , R6 and R7 switches all in position 1 
and with the ( DA )  relay operated , the R8 
switch advances to posi tion 2 ;  the ( DA )  
relay releases when the switch advances 
from position 1 .  With the ( DA )  relay re� 
leased , t.he Rl2 switch advances to posi
tion 2 thus starting test 0f all channel s  
of  the first group with decoder 2 or  that 
group . Test of all connecto.rs with all 
decoders of the first group i s  completed 
in a similar manner .  \ 

8 t l9 Advance to Second Group of 
Connectors and Decoders and End 
of Cycle  

When the Rl2 switch enters position 1 
after te�ting the last connector in group 
( o )  with the last decode� in that group , 
and with the R5 � R6 and R7 swi tches in 
position 18 , the relay operates and 
locks in position of the R8 switch; 
the R5 1 R6 and R7 switches ad,vance to · 

pos!tion 1 thus advancing the R8 switch to 
position 9. Wh·en the R8 swi tch enters . 
position 7 of the ( SG )  relay operates and 
when it has advanced beyond position 8 the 

· (DA) relay releases . With tpe ( DA )  relay 
released the Rl2 switch advances· to posi
tion 2 thus beglnn+ng test of the first 
connector of the second group ( connector 
A frame i · or group 100) � test of ai1 con
nectors to all decoders of group (100 ) is  
completed in  a siJllilar manner to tnat in 
Which .all conqectors of gro�p (0) were 
tested , switches R4 , Rl , R2 and R3 be�ng 
advanced in a similar manner to tnat in 
which swltcnes R8 1 R5 , R6 and R7 were ad
·vanced. 

Pag� 18 . 

When the Rl2 sw1 tch enters pos1 tion .1 
after testing the last connector of group 
( 100 ) with the last deboder of that group , 
and with the Rl , R2 and R3 switches in 
position 18 the ( DA )  relay operates and 
locks in posi tion 6/8 of the R4 swi tch; 
the Rl , R2 and R3 switches advance to posi
tion 1 thus  operating the ( EC )  relay . The 
( EC )  relay locks under control of the ( ST )  
key , lights  the (EC )  lamp rings and AC 
bell , and advances the R4 switch to posi
tion 8;  the ( DA )  relay releases when the 
switch advances beyond position 8 .  When 
the key i s  restored t o  normal with 
the key operated the ( RN2 ) rel.ay oper
ates advanc ing the R8 and R4 switches to 
normal . 

8 . 2  Test of All Connectors to a 
Particular Decoder 

The operation of the ( PPH ) key .ar
ranges the circuit to test all connectors 
with a particular decoder . The particular 
decoder i s  selected by depressing the ( PC )  
key and the corresponding one of the de
coder keys , also a group key , thereby ad
vancing the R8 and R4 switch or both 
swi tches to the proper position . After 
the test is completed on all connectors 
the (EC )  relay operates stopping the test . 

8 . 3  Selection of a Particular Connector 

The operation of the ( PC )  key renders 
operation .of the ( ST )  key ineffeoti ve and 
with one each of the connec tor frame and 
group keys depressed also ca�ses tne ad
vance of the Rl , R2 , R3 , R5 , · R6 and R7 
switches to the position in which the test 
will  be started on the particula� connector 
corresponding to the keys depressed . When 
tne ( PC ) key is  restored to ):normal and 
with the ( ST )  key operated , test is made 
of the selected connector and of all re
matning connectors on all decoders unless 
the ( PPH ) key i s  depressed in which case , 
the tests are made in connection with one 
decoder.  
8 . 4  Repeat Tests 

If the repeat key ( REP ) is  operated in 
addition to the keys necessary · for testing 
connectors , a particular connector i s  
tested with all decoders , then �he test 
stops , If the ( PPtt ) key' i s  �� I. flt) operated 
a test is repeated �ndefinit�J y on one 
decoder and one connector . · 

8 .  5 Operation When There Are ·Less Than 51 
Connectors per Qroup and When ( 'There 
Is Only One Group 
If le�s than 51 connecto�s are in

stalled in a gro�p , the R5 , R6 and R7 

(CNi1 

(DA) 
6/8 

advancin~ 
(CN) rela;y 

(R7) 
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switches are arranged to pa�s by the posi
tions of unequipped connectors . Tq thi s 
end terminals are pro
vi ded ,  " Ll "  and to ''Ll7 " inc lusive 
wi th swi tch R5 , "Ml "  to "Ml7" inclusive 

. wi th swi tch R6 , "Nl " , to 11Nl7" inclusive 
wi th switch R7 , " Rl •r , " R5" to "Rl 7" in- · 

c lus::.ve wi th switch Rl , "Sl "  to " Sl7" in
c lusive wi th switch R2 and "Tl" to •rT17 " 
inclu sive wi th swi tch R3 . Terminal " Ll "  
i s  s trapped to the one o f .  " L5n t o  11 Ll7 " 
terminals whi ch corresponds to the remain
ing unequipped connec tor positions on the 

· R5 swi tch; the ''Ml ", 11Nl 11 , '1 Rl 11 , 11 Sl" and 
''Tl '' terminals  are strapped in a similar 
manner .as required .  The first four con
nectors of each group are not arranged to 
be passed by , as they consti tute the min
imum equipment , 

If an occasional connec tov i s  left 
unequipped , its " ST'' and "TH '' leads are 
strapped to those of another connector on 
the same frame , which i s  thereby tested 
twice . 

If not more .than 11 frames are 
equipped in group ( o )  the R7 switch i s  
on0 r ted o r  i n  group ( 100 ) the R 3  swi tch i s  
or .L cted; if  not more than 6 frame s are 
e'"' ·.lipped in group ( 0 )  the R6 and R7 

· 

switches are omitted or i·n group ( 1 00 )  the 
R2 and R3 swi tches are omi tted , 

If  there i s  only one group of con
nectors and dec od�rs to be tested , the Rl , 
R2 , R3 , and R4 swi tches are omi tted . 

8 , 6  Time Alarm 

At the same time that the circuit in 
Which the ( ST )  relay operates is c losed 
ground i s  connec ted to the armature of . 
the ( �MT )  interrupter;  if the cyc le of 
tests · 1 s  completed on the first connector 
( or any connector)  before the { TMl ) relay 
operates  the advance of the Rl2 swi tcp 
beyond posi tion 9 disconnects ground from 
the interrupter thereby releasing the ( TM )  
rel ay ,  if  operated . If the test h&s not 
been completed wi thin the measured al low
abl e  time the operation of the ( TMl ) 
c loses the alarm circuit , lignts  tne 
lamp , operate s the ( TBL ) regi ster and oper
ates the (BK )  relay . Tne operation or the 
( BK )  relay prevents the advance of' the Rl2 
swi ten . ' 

If tne test  c i rcuit sticks whi le 
testing connectors the operation and re 
l ease of the ( CA )  key operate s  the ( CA )  
an d  ( CAl ) rel ays  thus releasin� the ( CPl ) 
rel ay .  The release of the relay 
rel eases tne ( CTA ) and rel ays ( or 

prevents their reoperation ) thus advancing 
the Rl2 swi tch to position 9 ,  The test 
circuit then advances  to test the next 
connector or proceeds to repeat the test 
i f  the ( REP ) key is operated • 

8 . 7  Return to Normal 

When the key i s  restored to 
normal the relay operates thus ad
vancing the Rl2 swi tch to with the 
( CONN ) key operated and the key · 

normal the ( RN2 ) also operates  ad
vancing the RB and switches to normal , 
The operation of the ( RN )  key operates  the 
( RNl ) rel ay if the ( PPH ) key i s  normal ; 
operation of thi s relay advances  the Rl , 

· R2 , R3 , R5 , R6 and R7 switches to normal . 

9 .  AUDIBLE TEST OF DECODER AND 
CONNECTOR ALARMS 

9 . 1 Te st  of Decoder  Time Alarm 

The keys should be set for making·, a 
trouble release test on all decoders and 
the ( SCD) key operated . The { ALT ) key " 
should al so be 6perated which opens the 
( Tl )  and ( TRL ) leads to the decoder and the. 
time al arm c ircuit of the test set . The 
operation of the ( ST ) . key causes the 
seizure of the first decoder as described 
above . Since the ( TRL ) lead i s  opened the 
test set wi ll  stick and since the Tl lead 
i s  opened the decoder time al arm wil l  
func tion and give an alarm,  The operation 
of the ( CA )  key wi l l  advance the test set . 
to the ·next decoder  where the same test 
may .be inade , All  decoders may be tested 
in thts way , 

· 9 . 2  Test  of Decoder Ring Lead Alarm 

A test of thi s trunk release busy 
grouno i s  made as . l imited in section 1 0 1  
and L' the keys are not restored the a:J_arm 
should sound within one minute . 

9 , 3  Test  of Connec tor Alarms 

Tne keys shoul d  'be set for mak.ing a 
test on all c onnec tors over a particular 
path , 1 . e . , the ( PPH) key should be oper
ated , The ( ALr ) key snou�d also be oper
ated · wtiich opens g,:rQ.Uqd from tpe back ' 
contact of the (BK )  :relay .. The operation 
of · the ( ST )  key cau ses  tpe test set . to 
proceeq wi th the connector test until  

Page 1 9  
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position 3 of the control switch is  
reached where it  wi ll  stick due to  the 
above mentioned ground being open . The 
connector time alarm will  advance and give 
an audible alarm. The operation of the 
( CA )  key causes the test set to advance to 
the next connector where the same test may 
be made . 

10 . MANUAL TEST OF TROUBLE RELEASE 
BUSY GROUND 

1 0 .  l When it ia desired to test thei 
ability of all the decoders or any 

particular decode r , to hold itself busy for 
a short time after giving a trouble release 
signal to • a  sender so that the sender on 
its second trial will choose some other 
decoder .if available , deooder switch ( R8 )  
q r  ( R4 ) . i s  set on the decoder to be tested , 
�rid all other swi tches normal . Then the 
{TRL) button in the ( SPL . key strip 
ls pressed , and keys ( DR) , ( TRBG ) 
·and ( ST) opettated . If' 1 t  is desired t.o 
make repeated tes t s  on one decoder,  the 
( REP )  key is operated also . 

l� . 2  · Except for tne (TRGB )  key the setting · 

i s  the same as for a special code 
test of the trouble release feature , de
scribed in 7 . 12 ,  7 . 2 ,  7 . 3 and 
7 . 4 .  The key opens the time alarm 
circuit of the test circuit , breaks the 
{TRL) lead to the decoder from its usual 
connection in the test circuit and connects 
it to the winding of relay (TRl ) ,  and op
.er.ates relay ( TR5 ) which locks to the DBA 
:1eiad to the decoder . 

10 . 3  The decoder will time out and ground 
the TRL lead as in a regular trouble 

!'elease test . Thi s  operates relay (TRl ) 
which locks make contact of ( STD) 
and break of The operation of (TRl ) 
breaka the start lead to the decoder , re
leasing it as a sender would release it  

receiving a trouble release signal . It 
cuts off from the TDB lead the gro�nd 

tjormally supplied by the test circuit to 
the decoder DB lead to hold the decoder 
��sy while it i s  being tested, so that the 
only ground remaining upon the DB lead is  
t,hat supplied for a short time by the de
coder itself . It also connects the TDB 
lead through make contacts of relays ( TR5 ) 
and ( TR2 ) to the winding of and con
nect s  ground to the winding of and 
through a contact of ( TR3 ) to the w1nding 
of (TR4 ) " 

109� ·nie operation of (TRl ) i s  therefore 
rouowed by the operation of ( TR2 ) , 

and then by the operation of ( TR3 ) and 
( TR4 ) in turn , provided the decoder holds 
ground on the TDB lead for the requisite 
length of time to operate all those relays 
in . turn . If so , { TR4 ) locks up and lights 
the (TRBG ) lamp as a sign that the test 
was successful . 

10 . 5  The moment the decoder ceases to 
hold ground on the TDB lead , relay 

(TR5 ) releases and allows the test circuit 
again to connect gro·l.lnd to the TDB lead , 
thereby holding the decoder busy to senders 
in case it may be desired to repeat the 
test on the same decoder . 

10 . 6  The relays are released for a repeat . 
test , or to advance to the next 

decoder to test that by operating the ( CA )  
key . 

11 . DETECTION OF CROSSES BETWEEN 
DECODERS WITHIN THE TEST CIRCUIT 

1 1 . 1  The apparatus shown in Fig . N i s  for 
the purpose of detecting crosses 

which may occur between two DR leads or 
two DST , TlA ,  T2A or DBA leads , which 
crosses are apt to occur at adjacent se
quence switch springs and which might 
cause the test  circuit when testirig one qe
coder to interfere with the service opera
tion of another .  

11 . 2  The winding o f  cross relay ( Xl )  i s  
inserted in  series with the ground 

which the test circuit through cams 
( F8 ) , (G8 ) ,  ( F4 )  and to the DR lead 
to connectors , to operate ( DF )  multi
contact relays connecting decoders to con
nectors for connector tests . The normal 
current which passes through the winding of 
one ( DF )  rel ay i s  insufficient to operate 
relay ( Xl ) ,  but if two DR leads are 
crossed, the current through tne windings 
of two ( DF )  relays will operate relay (Xl ) .  
'l'h.e contact or ( Xl )  then closes a circuit 
to operate cross lock relay and to 
hold (Xl )  and ( XLl ) locked �p . 
lights cross lamp { X) and immediately op
erates relay (TMl ) ,  which blocks the test 
and gives an alarm as previou�ly described 
i.n connection with the time alarm. The (:X: )  
lamp indicates the general nature of  the 
trouble , and an inspection of the (X)  
relays showing ( Xl )  to be locked up dis
closes that two DR leads are crossed . 

11 . 21 When '' AE'' and " AQ "  are · fl.lrnished 
the (Xl )  relay can.not operate and . 

no cross detection test for the DR · 1eads 
is .macie 9 

upon 
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1 1 . 3  Rel ay ( X5 )  ac ts  in a preci sely 
simi lar manner with respect to leads 

T2A operating relays ( COl ) and { C02 ) in 
decoders . 

1 1 . 4  Relays ( X2 )  and ( X3 )  act in a 
simi lar manner wi th respect  to leads 

DST operating (DST) rel ays 1n connec tors , 
wi th the follm:1ing di fferences : · two cro s s  
rel ays are uscc1. ·'. ecause o n  an all codes 
test  the DS'I leaos of the fi.rst or master 
decoder and one other are energized at the 
s ame time ; the test  c ircuit applies  battery 
to these  leads instead of ground; the c ross  
relays operate ( XL2 )  through its  
secondary winding instead of Relay 

lights lamp and operates rel ay 
the same as 

1 1 . 5  Relays ( X6 )  and act with re -
spect to leads operating rel ays 

( TDB) in decoders in a manner preci sely 
simi l ar to ( X2 )  and ( X3 ) . 

1 1 . 6  The winding o f  relaf. ( X4 )  is  in-
serted in the lead ' Tl"  { to all de 

coders except #1 and #101 ) in series  with 
the ground which the test circuit applies  
to the TlA through the ( TB )  relays , 
operating relay in decoders . If  two 
TlA leads are crossed , ( X4 )  operates  and in 
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turn operates  ( XL2 ) b� its  primary winding . 
( XL2 ) lockaj light s la· ·, )  ( X )  and ope rates 
relay ( TMl ) .  Re l ay { \-t )  c annot l o ck up , 
be c ause , after re l ay co) in the decoder 
ope rates ,  the decoder grounds its TlA lead , 
shunting out the battery whi ch operated 
( X4 ) .  The fac t that l amp ( X )  l ight s  ancl 
no ( X) rel ay locks up indi c a te s thq.t there 
is a cross  be t ween two TlA l e ad s . 

12 . FIG . E OPERATION 

The ( TVD) rel ay s  X ,  X and Z of Fig . D 
func t i on the s ame as o ther X ,  Y or Z 
rel ays for de c o der t ransmi t t ing l eads . The 
( TVD-Z ) re l ay i s  p l ac ed ahead of the (Al -Z ) 
relay .  The ( TVD-X)  and { TVD-Y )  relays are 
p laced between the ( TW )  and ( OBl ) relays . 
The ( TDV ) key has · the same fun c t ion as any 
of the other t ransmi t t ing lead keys . 

The ( SG4 ) rel ay in Fig . F or G i s  
added f o r  use when there are two gro up s  of 
decoder c i rcui t s ,  but only one g roup i s  
equipped for  di vers i on o f  re s t ri c t ed PBX 
t raff i c  on ext�a charge c al l s . Fig . G  i s  
provided when G roup 0 i s  equipped wi th the 
diversion feature, but Group 1 00 is not .  Fig. 
F is provided when Group 100 is equipped 
with the diversion feature, but Group O is not . 
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