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CIRCUIT DESCRIPTION CD-26041-01 
ISSUE 4D 

APPENDIX 9D 
DWG ISSUE 29D 

47 CROSSBAR SYSTEMS 
NO. 5 

INCOMING REGISTER CIRCUIT 
DIAL PULSING 

CHANGES 

D. Description of Chges 

D.l A change is made in the option table 
of the SD in order to eliminate 

con:t'usion as to the capability of the dial 
pulse incoming register to translate the 
information code 411 over tandem intertoll 
or CAMA trunks for a marker start. The 
reference to Home NPA (before 411) is 
removed from Circuit Notes 102 and 115. 
This means the register will receive 411 
and not the local NPA code plus 411. Note 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5241-CML-RBC-JNC 

410 is modified to show the operate path 
of MST on 411 (Nll) information code. 

D.2 A change is made to Circuit Note 
109 to remove the requirement to 

provide the ground on lead TCA in this 
circuit for interchangeable codes. The 
marker connectors can provide the ground 
when required. 

D,3 Minor changes are made to the CAD 
figures so they will agree with 

Western Electric T drawings. 
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CIRCUIT DESCRIPl'ION 

.. 
CD-26041-01 

ISSUE 4D 
APPENDIX 8D 

DWG ISSUE 28D 

CROSSBAR SYSTEMS 
NO. 5 

INCOMING REGISTER CIRCUIT 
DIAL PULSING 

CHANGES 

D. Description of Changes 

D.l Changes are made to correct minor 
draW1ng errors appearing on Issue 27D 

of the Schematic Drawing. These changes 
bring the drawing into agreement with 
Western Electric drawings and a.re made on 
a D no-record basis per agreement with 
Western Electric Company. 

D.2 A change is made to operate relay 
CMB when the pretranslator operates 

relay TR due to a trouble condition. Relay 
CMB Will set the register for 7 digits with 
delay for lO·digits. Relay TR will also 
release CMA and CM3 if operated. This ar­
rangement will guard against completion of 
calls to 7-digit numbers when 10 digits are 
dialed. This is a wiring change only and 
is completed on a D no-record basis per 
agreement with Western Electric Company. 

D.3 A change is made to prevent relay 
CK from operating if a taise ground 

should operate relay PRL. Failure of relay 
CK to operate will cause the LR timer to 
function. This arrangement will guard 
against completion to 7-digit numbers when 
10 digits might be dialed. If relay PRL 
is operated falsely and prematurely then 
the pretranslator would never be called in 
and the register would always be set for the 
7 digits basic setting. With the register 
passing the marker the LR failure indication 
a trouble record will be taken and the cus­
tomer will be routed to overflow. Tne 

BELL TELEPHONE IABORATORIES, INCORPORATED 

trouble record will indicate which register 
is in trouble with the LR failure indica­
tion. This change is minor wiring only and 
is completed on a D no-record basis per 
agreement with Western Electric Company. 

F. Changes in CD SECTION II 

F.l In 4.7 Pretranslators, remove the 
following tran the fourth sentence 

of the fifth paragraph: 

••• through a break-contact of the TR 
relay . •. 

F.2 In the sixth paragraph of 4.7 change 
the third and fourth sentences to 

read: 

••• The TR relay will release relays 
CM3 and CMA if operated and will operate 
relay CMB •••• 

Add the following paragraph to 
7.4 Link Release Timing: 

When pretranslators are provided a 
break-'l'ontaet ot l"~la~ PRt is added in 
the rel~ CK operate path. If a false 
ground should appear on the PRL lead, the 
PRL relay will operate prematurely and 
relay CK will tail to operate, causing an 
LR time out. When the marker receives an 
LR indication the call will be routed to 
reorder and a trouble record will be taken 
showing the register involved. This will 
guard the completion of calls to wrong 
numbers. 
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CIRCUIT DESCRIPTION CD-26o'tl-0l 
!SS'(f£ Jt,D 

APP!)(J)ll< 7D 
DWG ISSUE 27D 

CROSSBAR SYSTEMS 
NO. 5 

INCOMI:m REGISTER CIRCUIT 
DIAL PULSING 

t;HANGES 

B. Changes in Apparatus 

B.l Superseded 

A4ll Relay AJ15 - Fig. 9 
A411 Relay AJ15 - Fig. 17 
'.flTl 11.elay Al?lOO - Fi>!. l 
MSTl Relay AFlOC - !!'lg. 1~, 

A411 Network 195A - Fig. o 
A411 Network 185A - Fig. 17 
MBTl Ne.twork 135A - Fig. l 
t-f3Tl Network 185A - Fig. 13 

D. Description of Changes 

D.l A change is ma.de to remove the feature 
for foreign NPA-411 infor;na t ion from 

the 102 note and to rate this feature Mfr 
Disc. It has been decided that this will 
not be a standard arran~ement. This feature 
aopeared as option ZZ when (incoming regis­
ter) ~retranslators are not required and 
as.App Fig. 17 and 13 when pretranslators 
were provided. Wiring XG should be removed 
if App Fig. 17 and 15 are removed. 

D.2 A c-han~e is made in the Cirr:ult Re­
quirement Table to insure that relay 

BELL TELEPHONE IABORATORIES, INCORPORA':;FD 

DEPT 5141-CML-RBG-JF 

ONl is operated before startin~ to test 
for the operate time of Lhi:> transisto!' 
timer DT. Without relay ONl being operated 
relay DT would operate, with no time delay, 
if option YY was provided . 

D.3 A change is made so that where re£-
1sters are equipped with tne electron 

t:ube (DT) timers, option YB, they ma:, rJ"' 
modified on a Mfr Disc. nasi~, where ti~tn~ 
is required to distin~uish between int~r­
changeable local and NPA codes. This 
modification permits the electron t0be 
timer tc oe used where local traffic concti· 
tions do not require changing to the 
precision transistor di!;Lt timer. ,-ihere 
incoming re~ister pretranslators are pro­
vided minor wirir.g XH m•.JSt ne added so 't2 
and XC or where pretranslators are not 
orovided wirin½ XH must be added to YB 
and YE. 

D.4 Char:g,:,s are made in CAD Fi,;. 2 
arid 26 to include the master test 

frame auxiliary control bay as a terminar­
ing point for some of chis cir~uits out­
><:oir.g leads. 
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CROSSBAR SYSTEMS 
NO.~ 

INCOMING REGISTER CIRCUIT 
DIAL PULSING 

CHANGES 

B. Changes in Apparatus 

B.l ~ 

CM3 Relay -.AJ15 - Fig. 16 
CMA Relay - AJ15 - Fig. 16 
CMB Relay - AJ15 - Fig. 16 
LCM Relay - l/2AK30 - Fig. 16 
PRL Relay - AJ15 - Fig. 16 
PST Relay - AJ15 - Fig. 16 
TR Relay - l~J15 - Fig. 16 

(7) Networks - 185A - Fig. 16 

D. Descr:pticn of Changes 

D.l Provision is made for full utilization 
of digits NXX as local office ar.d 

numbering plan area codes on an inter­
changeable bar.is. This is accomplisheu l,y 
providing for operation with pretranslatol's. 
A pretra~sla~or will operate none, one, or 
two of the CM3, CMA, and CHB relays in the 
register to indicate how many digits the 
register should expect. Where p:retrans­
lators are provided, the A, B, and C digjt 
translation in the register is not needed. 
This change involves the addition of App 
Fig. 16, and Oi>tions YZ, XB, and XC. If 
foreign NPA :information calls {NXX-411) are 
re.ql.lired App Fjg. 17 and 18 in addltion must 
be prov:dcd. Existing wiring is designated 
options XA and YE. All apparatus figures 
and optj_o11s are rated feature Standard. 
Prior to Issue 25D: Option YZ was shmm o.s 
part of option ZW; option XB was shown as 
part of App }'lf,. 15 wiring; App Fig. 17 was 
8~own as option ZZ in App Fig. 9; and App 
Fig. 18 was shO\m as option ZZ in App 1''ig. l. 

ll.2 Provision is made for operation in a 
wire spring relay marker group 

arranged for up to 4000 trunk nur,1bers. This 
involvt.~S the addition of two terminals nr.d 
two leads (desjgnated XD option rated after­
date Standard) to the 1nco~ing register 
marker connec~,r circuit register part. 

n.3 A change ir; made to add the TTl lead 
which will permit this circuit to 

function 1'1ith the new solid state rir,gins 

and tone plant. The new lead is daslg­
nated option XF while the exif.:t!_r.~ L'r2 
lead to the regular tone ~upply is desig­
nated option XE. Both options arT rated 
feature Standard. 

F. Chanves in CD SEC'rrnn II 

F.l Add the following 4.7: 

4.7 Pretranslators 

In offices ,•1here the dctern-.ir.ation 
of the number of digits required for 
various codes is uneconomical or, in some 
cases, :trnpossib1e wl1en usir-g the t:carn;latorc; 
built into the individual regist~rs, pre­
translators will be pro·,.,-idr~d. These c.i.r­
cutts can traHr;l,~Le c.s 1:1any cock::; as 
required, and an; commo11 to tho group of 
registers. 'l'h1.:,; translatj on is t.ransferric;d 
to the registe:r so that the rc~!ster can 
connect to the ma:rl:er aft-::ir trw pr~,pcr 
number of digits tave bc2n reglsLered. 

Tho opera tine pa th f'or th2 }'J.'Ctra,1s -
lator stnrt relay PST is closed bf the 
operation of a 'l'OL, TAN, or CAI,'./'.. trunl'. 
class relay on f, cross cm,riect ba;:;;~s. Th•ir;, 
trunk classes acce;,tin:_: o:1ly a fixed nli::,r '- r 
of digi cs ar<'1 nc,t referrec1 to u pretrcrn;:;­
lator. 

~f.'he follo\-,in[!; desc:1·i.pt1 on as::um2::.; 
that tho connect~on is □nde to the pr8-
translator af'Le1· tl1e thi.nl dig1 t L,1s been 
registered. 

when the C digit has been rcListercd, 
the DS relay wj_l.l operate. 'l'hc J,~; operate;::; 
the prctranslator start relay P,:;"' ,:l,ich 
locks to OHl grou:,.d and r,tarts scle-::U.on 
of a JJretranslatc,r by cc.nnectj_nc b·.;,ttery 
to the stnrt S'i' leau to the prctnrnslator 
connectoy circuj ~,. Tiw }'ii'I' ero!1,ic::-:. th'3 Ti-: 
lend to tne ptctrall~lf!tor c:oru,ec Le,:· to t,V,.rt 
its tjmcr, c:om,cctf; bat V.:I'Y to ti:r, S'.r_'J ].'.,~td 
to the p:retra.ns:w_t:.::;!· CC-'!lH'Cto1', &IVJ c,::-,~:rL 
the opcrat5.ng c:i.rcui_t of the OV(.;rlu".d 
timing reJay OVL to ins111·r:, tll.J.t rc,,.;i.st,_,,. 
timinr; during: tr113 pretran2.l::i_to:r :,t"ct:1:• of 
the ~all will be at the 2~,-secvr1~! r:or.,j.11riJ 
rc.>.te. 

Printed in U.S.A. 
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When a connection has been established 
to the pretranslator, it translates the code 
recorded in the A, B, and C positions of the 
register to deteru1ine the number of dici ts 
to be expected on the call. The pretrans­
lator then opere.tes none, one, or two of 
the CM3, CMA, and CMB relays. (See Fig. 1.) 
The pretranslator then checks the CMK lead 
to ~ee if the CM- relays have operated prop­
erly. Upon a satisfactory check the p£e­
translacor will ground the LKl lead to oper­
ate the LCM l'eJ.ay which locks to PST through 
a break-contact of the TR relny and provides 
a locting ground for any CM- relays which 
have operated. On completion of these func­
tions, the pretranslator grounds the PRL 
lead to operate the PRL relay which locks to 
PST. The PRL reclosos the operating p.::.th of 
the OVL relay to permit short interdit;i.t3.l 
timing to start if an overload condit:ion 
exists~ closes a point in the MST circuit 
which has been establiohed through the CM­
relays, and opens the S'l' and 'l'M leads to the 
pretransla.tor connector which releases the 
pretranslator and pretranslator connector 
circ 1.li ts. 

CM- Rclc:.ys 
0 erated 

CM3 
CM3,Cl-:B 
CMl\,CMJ: 
None 
CMA 
cr,m 

Page 2 
2 Pae;cs 

llo. of 'l'ranslation 
Dio-its !-'!ark 

3 L'.l.' 
3+ Time LT 

11- LT 
7 LT 

10·* LT 
7 or 10* L'r or T'I' 

FIG. 1 

Typical 
Code ---

lXl, vacant 
0/lXX 
llXX 
NXX 
NXX 
NXX 

* Where NFA - i~:..l information calls nre 
handled, the n~mber of digits is six 
and the: tr(J.nslE,tion ,:,ark is Xll. 

In the case that a trouble is 
encouni:.er~d, ttie pre translator con­
nector is an:2.r1::z;ed to attcr;•pt n scconrl 
trial. If tro~ble is encountered on 
a second trial, the TR lead ½J.11 be 
grounded operatj_ng th'J '1'R rcl,•.y. '!'he 
TR vi ill relcnse the LCi·,! reJ.uy, if 
opera-ted, vih:i.ch j_n t&1tn1 will release 
any C!-l·· rela:,,;-; \•ihich v:ere opcrc,tcd. 
This places the recister jnto a basic 
settinc condition and the re&jster 
wiJ.l call in a marker after sc 11cn di,::, L ts 
have be0n registered. The Tll r~lay 
also restores the operatini path of 
the OVL relo.y to perr.Li t ::.hol'l, inter·· 
digital timing to start if an overload 
condition exists. 

'l'ypicnJ. cross-con;-,ccU.onr; for ti1 1~ 
pretraa1 ,,la tor ac: soci.a 1: :;d te•·:·,.:,n::ls an, 
illust:ratE:c: ln the cror;::;--c:or.::cctlon 
figure::;. 

Where i.ntcrdigi to.l t:i r,1 i i,t: j_ G 

ref!uired, the DL relri.y is operated 
threugi-, CM- relay coni;:,cts e.nr.1 tric t:i. r,wr 
functJ ons no:rroally. 

.. 
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CIRCUIT DESCRIPl'ION CD-26041-01 
ISSUE 4D 

APPENDIX :,D 
DWG ISSUE 25D 

CROSSBAR SYSTEMS 
NO. 5 

INCOMING REGISTER CIRCUIT 
DIAL PULSE 

CHANGES 

B. Chanses in A;e12aratus 

B,l su;eerseded su;eerseded ~ 

ACl - KS-13368,L3 ACl - KS-13367,L30 
Capacitor - Capacitor -
Fig. l Fig. l 

DTl - KS-13368,L3 DTl - KS-13367,130 
Capacitor - Capacitor -
Option YB -
Fig. 4 

Option YB -
Fig. 4 

TMA - KS-13368,L3 TMA - KS-13367,130 
Capacitor - Capacitor -
Option YB -
Fig." 4 

Option YB -
Fig. 4 

D. Descri;etion of Changes 

D.l To obtain a cost reduction in shop 
labor and material, the KS-8515 

electron tube sockets are being replaced 
by KS-16481,Ll electron tube sockets. 

D.2 A 300 series 'information note is 
added to describe the procedure for 

using the KS-16751 indicator to check the 
operation of dry-reed relays used in this 
circuit. 

D.3 The R2 resistor of the DT transis­
torized time delay control circuit 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPI' 5611-RCS-MFF-JR 

is constantly dissipating approximately•· 
0.8 watts. With the register in an idle 
condition, a de path exists from ground 
through back contact 8 of the DL relay, 
the R2 resistor, the base to emitter cir­
cuit of transistor Ql to -48 volts. Con­
sequently, the R2 resistor is constantly 
carrying current. No 111 effects have been 
noted or reported due to this type of oper­
ation, however, with a minor wiring modifi­
cation, the heating of the R2 resi_stor can 
be reduced by energizing the timer -only 
when the register is off-normal. To ac­
complish this, battery is applied to tne 
timer through contact 12 of the ONl relay. 
The new wiring, designated option YY, is 
rated after-date Stanuard. Existing wiring, 
designated option YX, is rated Mfr Disc 
prior to drawing issue 25D, option YX was 
shown as part of option YC. 

D.4 The capacitors, per list l through 
14 of KS;..13365 to Ks-13369, are bej_ng 

rated Mfr Disc and are being replaced by 
additional numbered lists 21 through 35. 
This involves a code addition only for the 
ACl, DTl, and TMA capacitors. 

D. 5 The before-turn-over-t,est require-
ment for the 293A dry-reed relay packs 

is removed from the circuit requirements 
tables since these units are sealed and this 
test is not necessary. 

Printed in U.S.A. Page l 
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CIRCUIT DESCRIPI'ION CD-26041-01 
ISSUE l1D 

APPENDIX 4D 
DWG ISSUE 24 0 

CROSSBAR SYSTEMS 
NO. 5 

INCOMING REGISTER CIRCUIT 
DIAL PULSE 

CHANGES 

B. Chan!:ieS in AEEaratus 

B.l Added 

TMB Diode - 446F - YU Option - Fig. 4 

D. DescriEtion of Chaneaes 

D.l The TM timer is used to time for the 
receipt of the first digit after 

register seizure and is recycled after the 
receipt of each subsequent digit. This 
timing is 19.6 to 37 seconds for normal 
traffic and a reduced interval for heavy 
traffic. After register seizure, failure 
to receive the first or subsequent digits 
will cause the TM timer to time out and 
call for a marker start. The start and 
recycle of this timer is under the operation 
and release of relay TMA. Relay TMB, a 
slow release relay, is an auxiliary to TMA 
operation and is wired in such a manner 
that it aids in controlling the time TMA 
is down to insure the TM timer network is 
recycled and that tube TM is deionized. If 
relay TMA became improperly adjusted 
(insufficient back tension making it slower 
release than circuit design called for) it 
may result in reducing the recycle time of 
the TM timer. This reduction in recycle 
time could reduce the timing intervals of 
the timer and cause premature partial dial 
time-outs or where the TM tube has an 
abnormally long deionization time, would 
cause it to refire immediately after recycle. 
It is possible that once a register is placed 
in service it might be difficult to differ­
entiate between a register with maladjusted 
relays causing premature partial dial time­
outs and a customer with poor dialing habits 
causing partial dial time-outs. 

D.2 As part of the register wiring 
arrangements, the secondary winding 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPI' 5611-RCS-MFF-PB 

of TMA and the winding of TMB are in 
parallel. When relay RAl releases tlur:ing 
pulsing or MST operates at the end of 
dialing, relays TMA and TMB are released 
in parallel. During their release a 
current flow occurs between the two 
windings which causes TMA to release later 
and TMB sooner than if they were not in 
parallel. If for some reason either of 
the relays became out of adjustment this 
could cause them to release at approximately 
the same time. Since TMA is reoperated 
from a back contact of TMB this results 
in TMA not being released sufficiently 
long enough to recycle the TM timer properly. 
As a circuit improvement the TMB diode is 
added in tre winding path of TMB, which 
reduces the current flow between TMA and 
TMB windings during their release interval. 
This results in TMA always releasing before 
TMB and for a period long enough to insure 
the proper recycle of the TM timer network 
and deionization of the TM tube. This 
change (designated as option YU) replaces 
the existing wiring (designated as option 
YT) and is rated after-date Standard, 

D.3 A change is made to permit this 
register to be associated with a 

marker connector which handles wideband 
(PICTUREPHONB!Y) service. This change 
involves a minor wiring modification. The 
new wiring (designated option YW) provides 
a new control for the SPL lead to ~he marker 
connector circuit. The existing wiring is 
designated option YV. Both options are 
rated feature Standard. 

D.4 A change is made to correct an 
inadvertent drafting error appearing 

on Issue 22D. Option YQ is corrected to 
connect punching P20 to contact 1 of the 
TAN relay instead of connecting it to 
punching P2. This change brings the SD 
into agreement with the WECo drawings. 

Printed in U.S.A. 
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CIRCUIT DESCRIPTION CD-26041-01 
ISSUE 4D 

APPENDIX 3A 
DWG ISSUE 23A 

CROSSBAR SYSTEMS 
NO. 5 

INCOMING REGISTER CIRCUIT 
DIAL PULSING 

CHANGES 

D. Description of Changes 

D.l Relay TTC option "ZX" was added on 
Issue 20D as part of the new numbering 

plan. Relay TTC is operated when any of the 
TAN, TOLL, OR CAMA relays operate. With the 
toll code translator relays provided and a 
toll code such as lxl or llx(x) is received 
a path through operated T!'C and the toll code 
translator relays will cause a marker start. 
When any TAN 1-~ class is assigned to trunks, 
such as c·oming from SxS 2nd or 3rd selectors 
and digit combinations received look like 
toll codes, such as lxl or llx(x), a pre­
mature marker start will occur. To prevent 
this from happening a change is made to add, 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5611-CML-MFF-PT 

as part of option "ZX", cross-connect ter­
minal TTC and associated cross-connect 
information. This permits the register to 
receive over TAN 1-4 classes digit combina­
tions sent from selectors that look like 
toll code combinations without causing a 
premature marker start. With the cross­
connects provided it still allows the 
TOLL, TAN, or CAMA classes the translation 
of toll codes for marker start where required. 
This change involves minor wiring only 
and must be applied on an "A" basis where 
option "ZX" is provided and trunking 
from sxs selectors or dial pulse senderized 
offices that send only 1 or 2 digits 
of an office code and TAN 1-4 classes 
are assigned. It must be provided on an 
"AR" basis on all other jobs where option 
"ZX" has been provided. 

Printed in U.S.A. 
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CIRCUIT DESCRIPTION CD-2Go41-0l 
ISSUE 4D 

APPENDIX 2D 
DWG ISSUE 22D 

CROSSBAR SYSTEMS 
NO. 5 

INCOMING REGISTER CIRCUIT 
DIAL PULSING 

CHANGES 

D. Description of Changes 

D.l A change is made to provide a new trans-
lator lead ("LT3") from the incoming 

register to the completing marker. The 
register grounds this lead to inform the 
marker that the incoming trunk is serving 
a private network which requires the use of 
the route translator. This involves the 
addition of minor wiring only. 

D.1.1 The following will be added to the 
CD on the next reissue. 

Add to 2.5 of SECTION II just ahead 
of the summary table. 

The LT3 translator indication is used 
to inform the marker of a private network 
call which requires the use of the route 
translator. 

D.2 A new equipment arrangement of the 
master test frame recorder, control, 

and jack bays is being made to provide 
spare equipment space for future growth. 
This new arrangement requires a connecting 
circuit information change of the CADs in 
this circuit. 

D.3 To eliminate some possible confusion 
when ordering Fig. 9 (code translator), 

the Circuit Note 104 is changed to clarify 
that all the features listed in that note 
for Fig. 9 are good for only those calls 
being served over tandem, intertoll, or 
CAMA trunks. This change is made per 
request of WECo . 

D.4 On Issue 20D, provision was made for 
the new numbering plan (NPA), however, 

the loop on the 6 back contact of the A411 
relay was inadvertently omitted. This 
contact is in the operate path of the DL 
relay and must be looped for handling of 

interchangeable codes when Fig. 15 is pro­
vided and option "ZZ" is not provided. 

This change is made on a no record 
basis per agreement with WECo. 

D,5 Where provision is made for inter-
changeable codes in existing registers 

equipped for toll and tandem classes and 
wired with option "G" (rated "Mfr Disc;' on 
Issue 6D) and using toll trunks which trans­
mit lOX test codes and where the register 
functions with the Automatic Monitor~ Regis­
ter, and Sender Test Circuit (SD-256~0-0l) 
the lOX code will cause a monitor mismatch. 
This is because the monitor will record the 
initial one as a prefix and the register 
will record it as the A digit. This con­
dition is corrected by modifying Circuit 
Note 115 to specify the use of existing 
standard options "F" and "J" since the 
mismatch does not occur when these options 
are provided for interchangeable codes. 

The tandem trunks assigned to the 
register TAN class relay have been arranged 
for transmitting llX service codes where 
the initial ones are recorded on the regis­
ter prefix counter. Where the register 
functions with the monitor, the monitor 
receives a signal on the "TAN" lead that 
any prefix ones should be recorded on the 
monitor prefix counter. The register gives 
this signal to the monitor on all calls 
received from trunks assigned to the regis­
ter TAN class relay. In offices where it 
is not required to handle llX service codes 
on these TAN class trunks it is possible to 
handle lOX type test codes in which case 
the initial one is recorded in the A digit 
register. A change is made to place the 
"TAN" lead to the monitor under cross­
connection control for the TAN relay so 
that either type code but not both can be 
handled. This involves minor wiring changes 
only. 

• BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5611-EHH-MFF-PT 
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CIRCUIT DESCRIPTION Ci)-2tJCA 1-ul 
I.:;:mE I.. D 

~?H:iJDIX lA 
Ui~G IJ:3UF c 1/l. 

CROSSHAR 3Y3TEMS 
NO. :;i 

INCOMING REGI.3TER CIRCUIT 
DIAL PUL.::aNG 

CHANGES 

D. Description or Chan~es 

D.l Provision was made on Issue ldD for 
operation with the office test frame. 

The 1700 cycle identification tone, applied 
by the office test frame to the "co" lead 
of bylink type trunks and passed through 
the incoming register link and the dial 
pulse incoming register to lead "T" of the 
incoming register marker connector, is oe­
ing shunted below an acceptable level by a 
parallel application of 226 ohm resistance 
battery applied at the register and the 
trunk. This tone can be raised to an accept­
able level by removing the registers 220 
ohm resistance battery during oylink oper­
ation. This is accomplished by rearranging 
the assignment of the BL relay contacts #2 
and #6 in order to obtain a break contact 
to remove the resistance battery from the 
"T" lead to the incoming register marker 
connector on bylink operation. The former 
wiring is designated "YM" option rated a 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5611-EHH-MFF-EBS 

feature Standard provided v1~l;re tr,e 01'1'1 ce 
test frame is IiOt provided. The n~-w ,~irin, 
is designated "YN'' opti::>rl Vi~ tea a feature 
Jtandard provideo where trw office t,"'s 1, 

frame is provided. 8otn t'P~ions arc rnaJ-:: 
retroactive to Issue 1&,. 

This change must oe ar,plieu tcJ all 
o1'1'ices equipped with the o11'ice test l'rarne . 
It must oe appliea on an !'\ r,asis to offices 
having bylink trunks and canoe applied on 
an AR basis to offices now ~aving only 
direct pulsing tr·mks. 

0.2 A change is maae to s1,rrpli1'y WF.C,l 
ordering inf'orma tion. The J'ea turrJ 

options "YN" ( office test l'rarne provide,t) 
and "YM'' ( office test f'rame not provided/ 
are being rera teu. In the prc,vious para­
graph t~ese options were ratea feature 
3taudard from Issue 18D. Effective for 
Issue 20D the "YN" option is rerated after­
date Standard and the "YM" o~,tion is re­
rated "Mfr Disc.". 

Printed in U.S.A. 
Page 1 
1 Page 



• 

• ,,....., 

• 

CIRCUIT DESCRIPTION CD-26041-01 
ISSUE 4D 

DWG ISSUE 20D 

CROSSBAR SYSTEMS 
NO, 5 

INCOMING REGISTER CIRCUIT 
DIAL PULSING 

TABLE OF CONTENTS 

SECTION I - GENERAL DESCRIPTION 

1. PURPOSE OF CIRCUIT 

2. GENERAL METHOD OF OPERATION 

2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 

Operation with Register Link 
Types of Trunk 
Link Control 
Digit Counting and R':gistra tion 
Trunk Cut-Through 
Connection to Marker 
Prefix Counter 
Trouble Timers 

SECTION II - DETAILED DESCRIPTION 

1. 

1.1 
1.2 
1.3 
1.4 

2. 

2.1 
2.2 

2.3 
2.4 
2.41 
2.5 

3. 

3.1 
3.2 
3,3 
3.4 
3,5 
3.6 
3,7 
3.8 
3,9 

4. 

4.1 
4.2 

SEIZURE OF THE REGISTER 

Register Lin~ 
Types of Pulsing 
Seizure by Direct Pulsing Trunks 
Seizure by Bylink Trunks 

REGISTRATION OF TRUNK LINK FRAME 
NUMBER, TRUNK CLASS AND TRUNK 
LOCATION 

General 
Trunl, Lin;< Frame Number 
Registration 
Trunk Location - Trunk Number 
Trunk Class Information 
Trunk Classes 
Trunk Class Indication to 
Completing Marker 

DIAL PULSE COUNTING AND 
REGISTRATION 

General 
Pulsing Relay 
Pulse Counting Relays 
Register Advance Relays 
Digit Steering Circuit 
Digit Register Unit 
Digit Registration 
Prei'ix Counter 
End 7 Signal 

DETERMINATION OF NUMBER OF 
DIGITS TO BE RECEIVED 

General 
One-One Prefix Translator 

PAGE 

1 

1 

1 

1 
1 
1 
1 
2 
2 
2 
2 

1 

1 

1 
1 
1 
3 

4 

4 

4 

7 

9 

9 
9 
y 

11 
11 
11 
11 
12 
12 

12 

12 
13 

TABLE OF CONTENTS (ConL) 

4.3 Toll Code TranslaGor 
4.4 A Digit Tra~slasor 
J~. 5 A and B Digi L 'l'rans la V"Jr 
4,6 Digit Timing 

5, 

j.4 

'rRUNK CUT-THROUGH i,l.:O J.,J,HJ-;-;,;H 
SEIZURE 

General 
Marker S,,arL Relay 
Cut-Through o:· DirecL 
Pulsi_np- Truni·;s 
r:ut-Through on 3y]inl< 
Puls~ne Trunks 

b. REGISTER RELEASE 

7, 

7.1 
7.2 
7.21 
7.22 
7,3 
7,4 
(. 5 
7.6 

8. 

8.1 
8.2 
8.3 
S.4 
8.5 
8.6 
f.7 

9, 

Y.l 
9,2 
CJ. 3 

;I. 4 

9,5 

REGI3TER TIMING CIRCUITS 

General 
Abandoned Call 
Direct Pulsing 'l'runl, 
Bylin.·. Pulsing 'frun,, 
Digit Timing 
LinK Release TimPr 
Start Dial Reversal 
Overall Timer TM 

CODE TREATMENTS 

General 
TDL Control Relay 
Toll Class Operator Codes 
lXX and OXX Codes 
NlX4 NOX and NNO Codes 
NPA 11 Code 
Summary o.f Codes 

MAINTENANCE FEATURES 

Register Ma,:e Busy 
Trunk Test Calls 
Connections to Incomlng 
Register Test CircuiG 
Connection to i;he Automatic 
Monitor, Register and Sender 
TC?st Clrcuit 
Connec~ions to Lhe ~rafCic 
Usage Recorder Circuit 

SECTION III - REFERENCE DATA 

1 . WORKING LIMITS 

2. FUNCTIONAL DESIGNATION:~ 

PAGE 

13 
13 
13 
] Lt 

1':> 

l'j 
15 

15 

15 

16 

16 

16 
16 
16 
17 
17 
17 
18 
1,), 

l 'J 

19 
l'} 
20 
20 
20 
21 
21 

23 

23 
23 

23 

;,,4 

24 

1 

1 

1 

Printed in U.S.A. 
Ti\ BLE OF CONTEN'I'S 

Page 1 

7 



CD-26O41-O1 - ISSUE l+D - TABL1<: OF CON'T'EU1.'S 

TABLE OF CONTENTS (Cont) 

3, FUNCTIONS 

4. CONNECTING CIRCUITS 

5- MANUFACTURING TEST REQUIREMENTS 

6. TAKING EQUIPMENT OUT OF SERVICE 

6.1 Method of' Taking Equipment 
Out of Service 

6.2 General Precautions to be 
lowed When Working on the 
Apparatus 

TABLE OF CONTENTS 
Page 2 z.,.., ... 

Fol-

PAGE TABLE Of CONTJ!:N'l'S (Cont) 

3 7. ALARM INB'ORMA'.l'ION 

5 7.1 Time Out Alarm 
7 .11 CondiLion 

5 '( .12 Indicacion 

6 
7.13 Action Required 

7.2 Lin!( H.elease '1'rouble 
7.3 Fuse Alarl"1 

6 

SECTION IV - REASONS FOR REISSUE 
6 

PAGE 

6 

6 
6 
6 
6 ._ 
6 
6 

1 



• 
• 

• 

CD-26041-01 - ISSUE 4D - SECTION I 

SECTION I - GENERAL DESCRIPTION 

1. PURPOSE OF CIRCUIT 

The dial pulse incoming register is 
used to receive information in the form of 
dial pulses over a trunk from another 
office and when the entire number is re­
ceived to transfer this information to the 
marker so that a connection can be set up 
between the incoming trunk and the called 
line or between the incoming trunk and an 
outgoing trunk to the called office. The 
marker then controls the completion of the 
call directly or with the aid of a sender. 
A block diagram showing the connections of 
a dial pulse incoming register on a com­
pleting call is shown in Fig. 1 in Informa­
tion Note 301 in the SD and a block diagram 
showing the connections of a dial pulse 
incoming register on a tandem connection 
is shown in Fig. 2. 

2. GENERAL METHOD OF OPERATION 

2.1 Operation with Register Link 

When the incoming trunk is selected 
at the distant office, a connection is 
established from the incoming trunk through 
a register link to an incoming register 
circuit. 

The trunks appear on the verticals of 
the register link crossbar switches wi~h 
each switch accommodating a maximum of 20 
trunks wired in a trunk preference chain 
circuit. These trunks have access to a 
maximum of 10 registers which appear on i.,he 
horizontal levels of the crossbar swiLch. 
A register link consists of a number or 
crossbar switches sufficirmt to accommodate 
the trunks and these switches are assigned 
to horizontal groups. The registers are 
multipled to similar levels on all the 
horizontal groups and the access to a par­
ticular group is under control of a regis­
ter preference chain circuit. The register 
is equipped to function with a maximum of 
10 register link horizontal groups. The 
basic switch of the horizontal group accom­
modates 20 trunks but the group can be ex­
tended to 40 trunks by the addition of a 
supplementary switch and an extension of 
the trunk preference circuit. The initial 
connection of a trunk to a register is made 
through the control relays of the link 
circuit which consists essentially of two 
preference chains. One preference chain is 
provided for each horizontal group of 20 or 
40 trunks to control access of these trunks 
to a register. A second preference chain 
controls access of the 10 maximum horizon­
tal groups of trunks to the register. When 
a connection has been established from a 

trunk to a register through the link 
switch contacts and certain information 
which is received through the link control 
relays has been re~orded in the register, 
the link control relays are released. Other 
trunlrn in this link group can then connect 
to other registers which are not busy. 

2. 2 'I'yPes of Trunk 

The register is arranged to receive 
pulsing from two dif+erent types of trunks. 
Bylinl,;: pulsing trunks are those origina t­
ing principally in SXS offices on which 
pulsing may start soon after the trunk is 
seized. For these trunks an early or by­
link pulsing path is established through 
the control relays of the link to carry 
the pulsing signals ~ntil tlie switch con­
tacts close the regular path. Pulsing is 
repeated to the register from the line 
relay or the bylin~ trunk. Direct pulsing 
trunks are those on which pulsing will not 
start unti.l a signal, either dial tone or 
a trunk reversal, is returned by the reg­
ister. When a direct pulsing trunk is 
connected to the register a relay is oper­
ated in the trunk which gives the register 
sole access to the tip and ring from the 
calling office and it receives pulses 
directly from that source. All trunks on 
a particular switch must be of the same 
type in respect to t,he type oi' pulsing. 

2.3 Lini, Control 

When a trunk or one of the link hori­
zontal groups is connected to a register, 
the register makes itself busy to the re­
maining linK groups. In cooperation with 
Lhe link circuit the register establishes 
a connection from th" trunk ~o the register 
through the linK switch ~ontacts, checking 
that there is no double connection. The 
register prepares to receive pulses and dis­
tinguishes whc tl1Pr the connPct.ion is to a 
bylinK or direcL pulsing trunk. After all 
required information has been received the 
link control relays are released. If a 
direct pulsing trunk is connected to the 
register, the battery and ~round supplied 
by the register to the tip and ring of the 
trunk are reversed after a timed interval 
and dial tone is conn"cted i1' required by 
the trunk as a start pulsing signal. 

2.4 Digit Counting and Registration 

The register then counts the number of 
pulses in each digit and when the dialing 
of a digit is completed transfers tt1is 
count to the digit register and recycles 
to make itself ready for reception of the 
next digit. By recognizin~ the start and 
completion ol' each digit it controls the 

SECTION I 
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progress of the register steering circuit. 
A digit register unit with five elements 
is provided for each digit and the elements 
operated on a two-out-of-five basis. A 
steering circuit which is controlled by a 
register advance relay progressively 
associates the register units with the 
counting circuit as digits are received. 
The steering circuit consists of' one relay 
for each group of register relays. When 
all digits have been received, the register 
operates a marker start relay to start 
seizure of a mar~er. After the last digit 
an end signal is given to the marl,er 
enabling it to detect the absence of digits 
which might result from certain trouble 
conditions in the register or marker. This 
end signal is supplied from the steering 
relay of the last registered digit. 

2.5 Trunk Cut-Through 

Before the mar!\.er can compleLe the 
call, the trunk must be changed from its 
pulsing condition to its transmission con­
dition so that it can assume supervision. 
When a signal is received from the trunk 
that this trunk cut-through has been com­
pleted the register connects to a marker 
and transfers to it the information re­
corded in the register. The trunk link 
frame number indicates to the marker the 
trunk link frame on which the trunk is 
located. For tandem and intertoll trunks 
a 3 digit trunk number enables the man.:er 
to obtain the line link location of the 
trunk from the number group circuit. In 
addition the called number and certain 
trunk class information are transferred to 
the marker. 

2.6 Connection to Marker 

The marker proceeds to establish a 
connection from the trunk to the called 
destination. For local trunks or local 
calls on tandem trunks this involves estab­
lishing a linkage between the trunk link 
frame appearance of the trunk and the line 
link appearance of the line. For through 

SECTION I 
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calls on tandem and intertoll trunks, this 
involves establishing a linKage between 
the line linK appearance or the incoming 
trunk and tr1e (,runic link appearance of an 
outgoing trunk to the desired of:'ice. 
When a call has been thus completed or the 
trunk set in an overflow condition if the 
call could not be completed, the marker 
operates a release relay in the register 
to disconnect it from the marker. The 
register then releases the link connection 
between the trunk and the register. The 
register is then ready to serve another 
trunk. 

2.7 

In conjunction with the class reJays 
the pulse counting circuit determines 
whether any "one" digits recei.ved initially 
should be registered on the prefix counter 
as a foreign area directing code or whether 
all the dirc;i ts sho11ld be recorded on the 
regular dil:£H registers. If a "one'' is 
registered on the prefix counter the 
translator indicatLon to the marker is 
changed to show this registration, 

2.8 Trouble Timers 

When the register is seized two 
trouble condition timers are started. 
These are the link release and over-all 
(interdigital) timers. The link re-
lease timer will detect a trouble condi­
tion which prevents the link from 
completing its functions and indicates 
this to the marker so that the appro­
priate action can be taken. The over-
all timer will detect any condition 
which prevents completion 01' tile call in 
the normal time. This timer is recycled 
on an interdigital basis and a time-out 
will cause release or the register. Under 
or:·ice overload conditions the time-out 
period of the overall timer is reduced. 

• -
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SECTION II - DETAILED DESCRIPTION 

1. SEIZURE OF THE REGISTER 

1.1 Register Link 

When the incoming trunk is selected at 
the calling office, action is started which 
results in a connection being established 
from the incoming trunk through a register 
link to an incoming register circuit. 
Operation of the register pr~ference relay 
constitutes seizure of the register and 
starts a chain of events which results in 
the register recording the trunk class, 
the trunk link frame number on which the 
trunk appears, the location of the trunk 
on the register link for translation into 
a trunk number for trunks with appearances 
on the line link frame, the type of 
pulsing to be received and operation of 
the select and hold magnets on the register 
link switch. 

When the crosspoints are closed and 
all the information is received, the link 
control relays are released so that other 
trunks in the link group can connect to 
other registers which are not busy. Addi­
tional trunks can be assigned to the regis­
ter link by extending each horizontal 
group to include a supplementary switch 
for additional trunks. The register is 
also equipped to function with two regis­
ter link frames each of which may consist 
of 4 horizontal groups for the wire spring 
relay register link serving direct pulsing 
trunks or 5 horizontal groups for the U 
type relay register link. The wire spring 
register link frame serving bylink pulsing 
trunks consists of a maximum of 6 hori~on­
tal groups. Figure 3 in information Note 
302 in the SD shows the arrangement of the 
register link. 

The initial connection of a trunk to 
a register is made through the control re­
lays of the link circuit which consists 
essentially of two preference chains. One 
preference chain is provided for each hori­
zontal group of trunks to control access of 
these trunks to a register. A second 
preference chain controls access to the 
horizontal groups of trunks to the register. 
The incoming trunks appear on the verticals 
of crossbar switches with each switch pro­
viding for a maximum of twenty trunks. The 
twenty trunks on the basic switch constitute 
a horizontal group but this group may be 
extended to forty trunks maximum by the ad­
dition of a supplementary switch. 

The trunks on each switch have access 
to a maximum or 10 incoming registers which 
appear on the horizontal levels with each 
register being multipled to the correspond­
ing level of the other switches in the link. 

1.2 Ty-pes of Pulsing 

The register is arranged to recel.ve 
pulsing from two different types or tr~nks, 
direct pulsing and bylink. The direct 
pulsing type is used on calls which await 
a start pulsing signal, either a line re­
versal or dial tone, before the start ot' 
pulsing. The bylink type is used on calls 
which do not await a start dialing signal 
and on these trunks a bylink pulsing path 
is established early to allow registration 
or any pulsing occurring before the regular 
path through the link crosspoints is closed. 
These trunks originate principally in step­
by-step offices and are selected by the 
step-by-step selectors dt1.ring interdigital 
intervals. 

1.3 Seizure by Direct Pulsing Trunks 

Closure 01· the tip and ring leads 
at the calling office causes operation 
of the line relay A of the incoming trunk. 
The trunk A connects battery to the start 
lead to the link causing operation of the 
associated register link trunk preference 
relay TP. TP in turn closes a circuit to 
cause operation of a link register pre­
ference relay RP. Once the register pre­
ference relay is operated the call is locked 
in until the seizure of the register is 
complete. This lock in is controlled by 
the connection of resistance battery to the 
"LK" lead. Operation 0£ the link RP relay 
causes operation of the link C and CA 
relays of the wire spring link or CL, TF, 
and TN relays of the U l,ype linl<:: from 
ground on lead "TF". These relays close. 
grownd to a trunk class lead for operation 
of one of the -trunk class relays OA, TAN 
etc.; close ground to trunk link frame 
number leads for operation of the FGO, FGl, 
or FG2 and two of the relays TFO, 1, 2, 4, 
1 and close the trunk location leads, if re­
quired, for operation of two of the relays 
LUO, l, 2, 4, 1 and one of the relays LT0-9. 

RP closes the battery on lead ''SM" to 
cause the operation of the linK select 
magnet associated with the register. RP 
also closes ground to lead "ON" to the 
register where off-normal ON and register 
busy RB operate in parallel. RB connects 
resistance battery over an "RB-'' lead to each 
of the link horizontal group of trunks as 
a register busy indication. Link RB relays 
operate in each of the hori:contal groups 
except the one in which the call originated. 
In this group the RB relay is prevented 
from operating by a shunting ground con­
nected to the lock out lead 'LO". The 
function of the link RB relays is to advance 
the preference around busy registers in 
the link groups. 

SECTION II 
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The register ON relay operates the 
auxiliary off-normal relay ONl and these 
two relays provide off-normal grounds for 
all parts of the circuit. ON operates 
TMA to start the tube timer TM timing for 
receipt of the first digit and ONl starts 
the tube timer LR timing for the completion 
of the link functions. ON also operates 
the first digit steering relay AS. 

ON closes ground through a back con­
tact of "H" to lead "OH" to the link where 
it is closed through the operated select 
magnet off-normal contacts and through the 
operated TP relay contacts to cause oper­
ation of the hold magnet associated with 
the calling trunk. 

When the crosspoints close, the hold 
magnet operating ground is extended over 
lead "HM" to cause operation of H. H closes 
the low resistance primary winding of the 
double connection check relay DCK in series 
with the ''HM" lead and removes the ground 
from lead "OH'' with a continuity transfer 
contact. DCK operates, locks on its high 
resistance secondary winding and closes 
a short on its primary winding. Operation 
of DCK insures that no double connection 
at the line exists. If there were a double 
connection, a solid ground would have been 
connected to the hold magnet and to lead 
"HM" so that DCK could not operate. Such 
a condition would prevent completion of 
the link functions and would result in a 
link release timeout. DCK closes ground 
to lead "DCK" to the marker connector to 

1
indicate that no double connection exists. 

The H relay disconnects the battery 
from lead "SM" to cause release of the 
select magnet and closes the circuit to the 
direct pulsing relar, DP which operates from 
ground on lead "DPG' from the register lin:c 
if the link serves both bylink and direct 
pulsing trunks or from an ON ground directly 
if the link serves only direct pulsing 
trunks. 

DP locks, operates the slow release 
reversal relay RVl, closes the windings 
of the line relay L to the tip and ring 
leads, disconnects the "BL" lead from the 
L relay and connects it to the check relay 
CK circuit and closes ground on lead "CO" 
to operate the cutoff relay of the trunk. 

SECTION II 
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The cutoff relay in the trunk dls· 
connects the trunk A relay from the tip 
and ring conductors thus allowing the 
register L relay sole access to these leads. 
The cutoff relay grounds lead ''BL" to ca,;se 
operation o,· the check relay CK provided 
the trunk link frame number and a complet­
ing trunk class have been registered or a 
tandem trunk class and trunk location in­
formation have been registered. 

CK locks, disconnects ground from 
the "TF .. lead allowing release of the 
link relays from which the trunk class aud 
trunk frame number information was re­
ceived, starts the line reversing RV timer 
and operates the release link relay RLK 
provided the H, RB, and DCK relays have 
operated. 

RLK disconnects battery from the "LK" 
lead to allow release of the link TP relay, 
d0isconnec ts ground frorr; lead · LO" to cause 
operation of the link RB relay for the 
selected horizontal trunk group, closes 
a holding circuit to the RB and ON relays 
and stops the LR timr"r by connecting a 
shunt to the LR capacitor. After the 
operatlon of RLK the con1:.rol relays ot' 
the link are free to serve other trunks and 
the only connection between the trunk and 
register is through the switch crosspoints. 

When H operated, the L relay wa~ 
connected to the tip and ring leads and at 
this time the trunk A relay was also con­
nected to the tip and rinc leads. The 
polarity of the battery and ground supplied 
by thi 0 L relay, however, was in a reverse 
directi.on to tha0 supplied by the A relay. 
This caused operation or' L. Operation of 
the trunk CO removes the Lr•Jnk A relay from 
the tip and rjng but the L relay holds to 
the closure at the calling office. L oper­
ates the abandon call control relay ACC, 
releases the register advance relay RA 
which in turn operates the register advance 
auxiliary relay RAl. 

Relay DP causes operation of' RVl and 
removes the dLscharge shunt from the RV 
capacitor. Witi1 DP, HVl,and CK operated 
the RV timer is enabled and a circuit is 
closed for charging the RV capacitor from 
130 volts throw;h the RV:; resistor to 
ground through the windinG of relay RV. 



CD-26041-01 - ISSUE 4D - SECTION II 

When the charge on the capacitor reaches 
approximately 72 volts the RV tube will 
ionize through the control gap terminals 
1 and 4 and current will then flow in the 
main gap terminals 2 and 4 to operate the 
RV relay. The values of the RV capacitor 
and the RV3 resistor are designed so that 
the RV will operate in 140 minimum, 190 
nominal and 300 maximum milliseconds after 
CK operates. 

RV locks, reverses the polarity to 
the tip and ring leads and opens the cir­
cuit to the slow release relay RVl. RVl 
operated, provides a supplementary holdj_ng 
path for L to prevent the release of L 
during the tip and ring reversal and for 
an additional short time interval. This 
additional interval will prevent a false 
release of Land a possible false reg­
istration which might result from the re­
action of the line reversal on certain 
types of trunks, notably those from step­
by-step offices having bridged impedance 
type repeaters or from manual switchboards 
having out trunks with bridge impedance 
type transmission. When RVl releases the 
supplementary holding path to the Lis 
removed and the back contact No. 4 of Lis 
closed to the pulse counting Pl relay. 
RVl closes dial tone to the secondary wind­
ing of the tone coil, if required, and 
opens the operating circuH to RV so as to 
extinguish the tube to conserve its lil'c. 
The circuit is now ready to receive dial 
pulses. 

1.4 Seizure-by Bylink Trunks 

The bylink type oi' pulsing is re­
quired on trunks from step-by-step offices 
where the trunk is seized during an inter­
digital interval after one or more digits 
have been dialed and it is necessary to 
establish an early pulsing path through the 
lin~ so as to be able to register the next 
digit without waiting for the link select 
and hold magnets to operate. In this case 
an early pulsing path is established 
through the TP and RP relays of the lini<:: 
over the "BL" lead. 

When the trunk is selected and the 
repeater at the step-by-step office closes 
the tip and ring leads, the incoming trunk 
A relay operates to close battery to the 
start lead to the register link causing 
operation of the associated register lin,~ 
trunk preference relay TP. TP in turn 
closes a circuit to cause operation of a 
link register preference relay RP. Opera­
tion of RP closes resistance battery on 
lead "LK" to operate the trunk RL relay which 
loci<::s and transfers the TP circuit from the 
"ST" lead to the "LK" lead thus locking in 
the call at least until the link functions 
are complete. 

The tr1ink A relay connects ground to 
lead "BL'' to Lhe link and TP and RP connect 
BL to the register where it connects througt 
the BL resistor to a winding of Lhe line re­
lay L causing it's operation. L operates the 
abandon call control relay ACC. 

Operation or RP causes operation of 
the link C and CA relays o: the wire spring 
link or CL, TF and TN of the U type lin~ 
from ground on lead "TF". Operation of 
C or CL will cause operation of' by bylink 

elay BL. These relays also close ground 
to a trunk class lead for operation or one 
of the trunk class relays OA, TAN eLc., 
close ground to trun~ link ~rame number 
leads for operation of the FGO, FGl or FG2 
and two of the relays TFO, 1, 2, 1+, 7, and 
close trunk location leads if required, f'or 
operation of two of the relays LUO, 1, 2, 1+, 
7 and one of the relays LT0-9. 

BL locks and closes Lhe back contact 
No. 4 of L to Lhe pulse counting relay Pl 
and connects resistance battery to the "T" 
lead for holding the trunK RL relay when 
the crosspoints close. 

RP closes the battery on lead "SM" to 
cause opera~ion of the linK select magnet 
associated with the register and closes 
ground on lead ··oN" to t.:he register where 
off-normal ON and register busy RB operate 
in parallel. RB connects resistance battery 
over an "RB-" lead to each of the link 
horizontal group of trunks as a register 
busy indication. Link RB relays operate 
in each of t:.he horizontal groups except 
the one in which the call origi.nated. In 
this group the RB relay is prevented from 
operating by a shunting ground connected 
to the lockout lead "LO". The function of 
the link RB relays is to advance the pre­
ference around busy registers in the link 
groups. 

The register ON relay operates the 
auxiliary of:· -normal relay ONl and these 
two relays provide ofL·-normal grounds 
for all paths or the circuit. ON operates 
TMA to start the tube timer TM timing for 
receipt of the first digit and ONl starts 
the tube timer LR timing for the compleLion 
or the link functions. ON also operates 
the first digit steerlng relay AS. 

ON closes ground through a back con­
tact o,· "H" to lead "OH" to the link where 
it is closed through the operated select 
magnet 01·f normal contacts to cause oper­
ation of the hold magnet associated with 
the callinf, trunk. 

When the crosspoints close, the hold 
magnet operating ground is extended over 
lead "HM" to cause operation ol" H. 
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H closes the low resistance primary wind­
ing of the double connection check relay 
DCK in series with the "HM" lead and removes 
the ground from lead "OH" with a continuity 
transfer contact. DCK operates, locks on 
its high resistance secondary winding and 
closes a short on its primary winding. 
Operation of DCK insures that no double 
connection at the link exists. If there 
were a double connection a solid ground 
would have been connected to the hold mag­
net and to lead "HM" so that DCK could not 
operate. Such a condition would prevent 
completion of the link functions and would 
result in a link release timeout. DCK 
closes ground to lead "DCK'' to the marker 
connector to indicate that no double con­
nection exists. 

The H relay disconnects the battery 
from lead "SM" to cause release of the 
select magnet. 

The circuit is ready to receive 
pulses as soon as ON and BL operate. ON is 
necessary since it controls the register 
advance relay RA and BL is necessary since it 
connects the back contact of' the L to the 
Pl relay. The trunk is arranged so that H 
there is a delay in selecting a register 
and pulsing starts before the trunk RL 
relay operates from RP, the trunk busy re­
lay will operate to return overflow to 
the calling line. 

When BL and H have operated a cir­
cuit is closed to cause operation of CK 
provided the ACC has operated and the trun,: 
link frame number and a completing trun~ 
cl¥s have been registered or a tandem 
trunk class and trunk location information 
have been registered. 

CK locks and disconnects ground 
from the "TF" lead allowing release of the 
link release relays from which the trunk 
class and trunk frame number information 
was received, operates the release link 
relay RLK provided the H, RB, and DCK 
relays have operated and disconnects the 
bylink lead check relar, BLK from the "R'' 
lead and conn,~c ts the 'R" lead in parallel 
with the '' BL" :lead to the L relay. 

The "BL" lead check relay BLK is for 
checKing that the "BL" lead is continuous 
through the link and BLK normally does not 
operate. The "BL" lead is closed through 
the link relays to obtain an early pulsing 
path and if this lead were open and the 
first closure came over the "R" lead, a 
part of the first digit might not be de­
tected. The circuit is arranged so that 
on each call that is not abandoned a 
closure is required on the "BL" lead. When 
this closure occurs L operates to operate 
ACC. CK cannot operate until ACC operates 
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and with CK normal the ''R'' lead is ".!onnected 
to BLK. If no closure appears on the "BL" 
lead, a closure on the ''R'' lead will operate 
BLK. BLK connects a shunt around the AC 
capacitor to prevent the abandoned call 
timer from functioning and since CK is not 
operated RLK will not operate and the LR 
timer will function to cause a connection 
to a marker for the appropriate action. 

RLK disconnects battery from the ''LK" 
lead to allow release of the lin~ TP relay, 
disconnects ground from lead "LO" to cause 
operation of the link RB relay for the 
selected horizontal trunk. group, closes 
a holding circuit to the RB and ON relays 
and stops the L?. timer by connecting a 
shunt to the LR capacitor. After the oper­
ation o.:· RLK the control relays of' the link 
are ,'ree to serve other trunks and the only 
connection between the trunk and register 
is through the switch crosspoints. 

Pulsing is repeated by the A relay 
of the trunk over the ''R" lead to the L relay 
and digit registration, mark.er s~art and 
other register ,'unctions are the same as 
for a dtrect pulsing call. 

2. REGISTRATION OF TRUNK LINK FRAME 
NUMBER, TRUNK CLASS AND TRUNK LOCATION 

2.1 General 

The trunk link frame number, trunk 
class and trunk location information is re­
ceived rrom the control relays of the link.. 
The trunk link. frame number is used by the 
marker in locating the trunk on the trunk 
link frame so that a terminating connection 
may be established. The trunk class in­
formation is recorded to give the inL'orma­
tion on each call to the register and to 
the mar:.er for the proper translation of 
the registered digits for completing the 
call. The trunk location information is 
translated by the register to a three digit 
number which is used by the marker on 
through calls to obtajn from the number 
group the line link appearance of the trunk 
so that a connection can be established 
between it and an outgoing trunk on the 
trunk link frame. 

2.2 Trunk Link Frame Number Registration 

One of the leads "TFO" to ''TF9" to 
the register link wi.11 be grounded on each 
call when the connecting relay of the re­
gister link horizontal group associated with 
the selected incoming register operates. 
This ground operates one ot' the five TFO, 1, 
2, 4, 7 relays. The TF- relay in operating 
locks and operates the tr1>nk frame transfer 
relay which transfers each or the ten in­
coming "TF" leads from one TF- relay to an­
other TF- relay. The two TF- relays con­
nected to each lead have the numerical 
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suffixes of the two-out-of-five combination 
for the numerical designation of the lead, 
For example, a ground on lead 11TF211 will ini­
tially cause operation of relay TF2. TF2 
will operate TFT to connect the lead "TF2 11 

to relay TFO. 

F.a.ch of the operated TF- relays will 
ground a correspondingly numbered lead to 
the marker connector. 

A contact of TFT is placed in the CK 
relay operating path to insure that TFT is 
operated before the link release chec1( relay 
RLK is operated. This insures that a 
ground has been received on one of the 11TF- 11 

leads. If the ground is not present on one 
of the "TF-" leads, TFT will not operate and 
the link release timer will function to 
cause connection to a marker with a link 
release failure indication. If a trouble 
record is taken at this time, it will indi­
cate the link group involved on the call. 

If the ground is present on the 11TF- 11 

lead and TFT operates but the second TF­
relay does not operate, the marker will 
detect the condition when the marker is 
summoned after digit registration and the 
resultant trouble record will indicate the 
number of the register in which the trouble 
condition exists. 

The FGO and FGl relays are used r·or 
indicating the tens number of the line 
link frame on which the trunlc appears. 

Trunk Location - Trunk Number 

Tandem and intertoll trunlrn handling 
calls which can be switched through the 
office have an appearance on the line linK 
frame so that a connection can be estab­
lished to an outgoing trunk. The line lini, 
location of the trunk is represented by a 
dec'imal number, the same as a subscriber 
line and in order to reach this trunk the 
marker must have this number. The register 
receives the physical location of the trunk 
on the register link frame and translaGes 
this into a three digit number which is 
passed to the marker. The marker then 
selects a predetermined number group repr,;­
senting the fourth or thousands digit and 
from this receives the physical location 
of the trunk on the line lint frame. 

Although the dial pulse incoming reg­
ister may serve two frames with a maximum 
of 400 trunks the number of tandem or 
intertoll trunks with appearances on the 
line J.ini, frame are limited to a maximum 
of 200 because of the greater holding time. 
These 200 may, however, be spread over the 
two frames 11' certain basic rules are 
followed. 

Each trunk is identified by three 
marks: the frame group, the link or half 
switch tens, and the link or vertical unit. 
Each trunk can be given a distinctive 
number provided at least one item of in­
formation concerning these three marks ls 
different from that for all other trunKs. 
An illustration or the register link is 
given in Fig. 3 and 4 in information Note 
302 in the SD. 

The frame group marks are REG and SUP 
and functionally take their designRtion 
from the u-·type lin\; where the entire i'rame 
was assigned to the same mark. On the 
U-type lin~ one of the t~o baslc or regular 
frames was assir_i:ned to Ut'2 R,~G mar.<. and one 
of the two suppleznenui.ry frames was assigned 
to the SUP marK. In the wire spring link 
the frame group marks are cross-connectible 
within each frame and within Lhe basic and 
supplementary switch divisions on a 
horizontal group basis and any horizontal 
group can be assigned co f;ive ei i;her the 
REG or SUP murk. 

The link or half nwiLch tens mark 
comes from the physical lo~a tlon o!' ~he 
trunk on the recister link. The Grunk 
groups are divided into half switches or 
subgroups of ten and are numbered from Oto 
). The basic switch oi' horizontal group 0 
comprises the lin~ tens subgroup O and 1, 
the basic switch of horizontal group l 
comprises the lini: tens subgroup 2 and 3, 
etc. These lini, i;ens subr;roups arc dupli.­
c::ned in the supplementary switches. 

The link or vertical unit mark comes 
from the physical location or the trunk 
in the hal ,· switch or subgroup of ten and 
is ~he same as i;he units number of the 
corresponding TP relay. 

The wjre sprLnr; rerister lint servlnc 
bylinl, tr:,nlrn has 6 hori:1.ontal groups with 
basic switches buL has no provlsion for 
supplementary switches. For Lhis link, 
where trunk numbers arc required for all 
trunks, it is necessary to assign at 
leas~ one of the horizonLal groups to the 
SUP mark. 

When the register is seized U1e C and 
CA relays of the wire spring register lin'; 
operate or the CL and TN relays of the U­
type register link operate causing opera­
tion o· one of the frame group relays REG 
or SUP, one of' the relays LT0-9 and two or 
the relays LU0-9. For operation with a 
U-type register link which has tandem or 
intertoll trunks appearing only on the basic 
register link frame or only on the first 
auxiliary register link frame, the REG 
frame group relay will be operated locally 
by means of 11Q" option. 

SECTION II 
Page 5 



CD-26041-01 - ISSUE 4D - SECTION II 

The single LT0-9 ;elay is operated 
from ground on the "L'.C0-9" lead represent­
ing the subgroup or half switch position o,· 
the trunk. The two LU- relays operated 
represent the two-out-of-five code or the 
number of the "LU0-9" lead grounded by the 
register link and represents the position 
of the trunk in the subgroup of ten. 
Initially the lead is connected to one or 
the relays which operates and operates LUT. 
LUT transfers each of the leads to another 
of the LU- relays so that two are of,erated 
on each call. For example, if the 'LU4" 
lead is grounded LUO operates initially 
operating LUT and then LU4 operates. 

Facilities are provided in the regis­
ter for translating the identifying marks 
into trunk numbers but because the facil­
ities are limited to some degree, certain 
restrictions as to trunk number assign­
ments are required. 

The units digit is not cross-con­
nectible and is the same as the vertical 
unit position of the trunk on the half 
switch. This number is transferred to the 
marker on a two-out-of-five basis with each 
of the operated LU- relays grounding a 
correspondingly designated lead. 

The tens number is obtained by cross 
connecting the TA- and TB- terminals wired 
to the contacts of the LT0-9 relays, Each 
LT- relay has two terminals for a tens 
cross-connection and these are cross 
connected on a two-out-of-five basis to 
the "TTO, 1, 2, 4, 7" leads to the marker 
connector. Since the LT- relay is operated 
for both the basic switches and the supple­
mentary switches, this means that the tens 
number assigned for an LT subgroup on the 
basic switches will also obtain for the 
same LT subgroup on the supplementary 
switches. 

The hundreds number for the LT sub­
group assigned to the REG mark is obtained 
by cross connecting the HA- and HB- termi­
nals wired to the contacts of the LT0-9 
relays. Each LT- relay has two terminals 
for a hundreds cross-connection and these 
are cross connected on a two-out-of-five 
basis to the "HTO, 1, 2, 4, 7" leads to the 
marker connector. These terminals are 
enabled by the REG relay and for the hori­
zontal groups assigned to the relay an 
independent hundreds number can be assigned 
for each subgroup of ten trunks. The SUP 
relay has two tenninals EHA and EHB wired 
to its contacts for cross-connection on a 
two-out-five basis to the "HTO, 1, 2, 4, 7" 
leads. This means that only one hundreds 
number can be assigned to the subgroups of 
trunks assigned to the SUP mark, 
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These cross-connections are illustrated 
in Fig. 4 in information Note 302 on the 
SD where cross-connections are shown for 
four trunks. It is assumed that it is 
required that the trunks on the left half 
of the second basic switch be assigned to 
the numbers 610 to 619 and the trunks on 
the right half of the fourth switch be 
assigned to the numbers 560 to 56J. The 
tr1ml·:.s on the left half of' t.he second 
switch are represented by LT2 hence the 
two H- terminals connected to the contacts 
of LT2 are connected to the HT2 and HT4 
respectively for the hundreds digit 6 and 
the two T- terminals connected to contacLs 
o,· the LT2 relay are connected to the TTO 
and TTl terminals respectively for the tens 
digit 1. Similarly the H- and T- terminals 
connected to the LT7 relay which represent 
trunks on the right halr or· the fourth 
switch are connected to the HTl, HT4, TT2, 
and TT4 respectively for ~he hundreds digit 
5 and the tens digit 6. Any tr1,nks on 
similarly numbered supplPmentary half 
switches receive the same tens number. In 
this illustration the EHA and EHB terminals 
are connected to the HTO and HT4 terminals 
respectively to give all the trunks on the 
supplementary switches the hundreds digit 4. 

On the tandem and toll class calls, 
a check is made that the t.runk number in­
formation has been received from the link 
by placing contacts of thr• REG, SUP, LT0-9, 
and LUT relays in the operating path of 
the CK relay. 'rhe LUT r0lay in opera ting 
checks that a gro1md has been received on 
one of the "LU-" leads ind·,cating chat thP 
register link is functioning satisfactorily. 
The marker, when seized at the completion 
of dialing, will checK for the operation of 
Lhe two-of'-the-!'ive LU- relays. 

2.4 Trunk Class Information 

The trunk class information is re­
ceived from the register link over the 
eleven li?ads "CL0-10", with one lead being 
grounded on each call. Provision is made 
in the register ror recognizing thirteen 
nontandem or completing classes, five toll 
classes, five tandem classes, and two CAMA 
classes of trunks. Since t.tiere are only 
eleven leads through the register lin~ only 
eleven of these classes can be used in any 
link. group. 

On each Lrunk class, information must 
be recorded as to the number of digits 
expected on the call, the type o.r' translator 
to be used by the murk.er, the class of call; 
incoming, toll, or tandem, whether or not 
the services of a special marker are re­
quired and whether or not dial tone is re­
quired as a start dialing signal. 

• 
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2.41 Irunk Claaaea 

The trunk classes as identified by 
the designations of the cross-connecting 
terminals are as follows: 

OA - Four digit incoming calls are 
received for termination in a 
single office or in office A 
of a multioffice marker group. 

OB - Four digit incoming calls are 
received for termination in 
office B of a multioffice marker 
group. 

AB - Five digit incoming calls are 
received and the initial digit 
indicating the required number 
series office A or office B. 

OAS - Same as OA, OB, or AB respec­
OBS tively except that calls are 
ABS received on a special call basis 

(no hunt, no test, and trunks 
from the test desk). 

OAl - Same as OA, OB, and AB respec­
OBl tively except that the trunks 
ABl require dial tone. 

OASl - Same as OAS, OBS, and ABS respec­
OBSl tively except that the calls 
ABSl require dial tone. 

NTAN - Incoming only calls are re­
ceived but all of the code digits 
are received as on a tandem 
class. Trunks have no appearance 
on the line link frame. 

TAN - Tandem calls are received and 
the trunks transmit all the 
digits of the office code and 
no screening or restrictions 
apply. 

TANl 
TAN2 
TAN3 
TAN4 

- These classes may be assigned to 
any of the following types of 
trunks: 

(a) Five digit FVD tandem calls 
are received and the trunks 

transmit only one digit of three 
digit home area office codes. 

(b) Six digit 2DT tandem calls 
are received and the trunks 

transmit two digits of three digit 
home area office code. 

(c) Tandem calls are received and 
the trunks transmit all the 

digits of the office code and 
screening or restrictions apply 
to some calls. 

TOL - Intertoll trunks (the No. 5 
office is used as a toll center 
and dial pulse signaling is 
used). 

TOLl 
TOL2 
TOL3 
TOL4 

- These classes may be assigned 
where flve digit (FVD) toll 
class calls and/or six digit 
(BX) toll class calls are 
received and/or toll screening 
or restrictions apply. 

CAMAO - Where the register serves CAMA 
CAMAl trun,rn. 

The twelve OA, OB, and AB class com­
binations are registered on either one op­
erated or two operated out of six relays. 
These relays are OA, OB, and AB which pro­
vide the class and translator marks to the 
marker and provide for determining the 
number or digits; CLl which provides for 
connecting djal tone to the trunk; CLS 
which provides for requesting the services 
of a special mar:ter; and CLSl which pro­
vides for connecting dial tone to the trunk 
and for requesting the services of a special 
marker. 

If the trunk class is OA, OB, or AB 
the desired relay operates directly from 
the ground on the class lead connected to 
the respective "OA", "OB'', or 'AB" terminal. 
Il' the trunl, class is one ot' the other -1, 
-S, or -Sl combinations the corresponding 
CLl, CLS, or CLSl relay will operate from 
the ground on the class l~ad connected to 
th0 respective -1, -S, or -Sl terminal. 
The CLl, CLS, or CLSl relay in operating 
loc sand operates the class transfer 
relay CLT which connects each of the nine 
leads to the proper OA, OB, or AB relay 
winding. In this manner two relays will 
be operated for each or the~ dial tone 
and/or special marKer classes or nontandem 
trunks. 

A single class relay is operated di­
rectly for the nontandem NTAN, the toll 
and the various tandem trunks. 

2.5 Trunk Class Indication to Completing 
Marl,er 

The class of trunk is indicated to 
the completing marker by grollnd on one of' 
the leads "INC", "PCR", "TAN", TANl-4", or 
"TOL", and either the "TCA" or "TCB" lead. 
The "TCA" and "TCB" leads provide !'or 
operation in a marker group that is 
arranged for CAMA and/or a multiple ol' Loll 
trunks. Ir the marker is so arranged but 
the register does not serve CAMA and/or a 
multiple of loll trunks, the "'TCA" lead 
is grounded on all calls. rr the register 
does serve such trunks, either the ''TCA or 
TCB" lead will be grounded depending on 
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the trunk class. The "PCR'' and "TCB" leads 
are used to send a CAMAl (toll) trunk class 
indication to the marker and the "INC" and 
"TCB" leads are used for the CAMAO (tandem) 
trunks. INC and TCA are used for all trunks 
which carry only terminating calls. TOL is 
used for the intertoll trunks and TAN is 
used for all tandem trunlrn on which no 
screening or restrictions are placed on any 
calls. This includes the five digit FVD 
and the six digit 2DT trunks. TANl, TAN2, 
TAN3, and TAN4 are used as required, i·or 
toll or tandem trunks on which calls are 
screened and certain restrictions applied 
by the marker. 

The type of translator is indicated 
on one of the leads "TT", "LT", "11", "OA", 
"OB", "FVD", "Xll", or "2DT". The nonre­
stricted tandem class will normally ground 
the local translator lead "LT" but reg­
istration of the one-one prefix in areas 
using the one-one prefix as a foreign area 
directing code will cause the ~round to be 
placed on the "11" lead. The TT" lead 

Class Class Class 
Relays Lead To Group 

02erated Marker To MarK.er 

OA INC TCA 

OB INC TCA 

i\B INC TCA 

OA,CLl INC TCA 

OB,CLl INC TCA 

AB, CLl INC TCA 

OA,CLS INC TCA 

OB,CLS INC TCA 

AB,CLS INC TCA 

OA, CLSl INC TCA 

OB, CLSl INC 'l'CA 

AB,CLSl INC TCA 

was associated wii,h the TOL relay wii;h 
option "YD". This lead was provided 
to take care of three digit toll codes in 
an office with two digit local codes. 
Where there were three digit local codes 
the "LT" and "TT" leads were connected 
together in the marker. Wi Lh option ''YE" 
the "TT' lead represents NPA digit cod3s 
while LT represents non-area codes. The 
OA and OB class relays ground the "OA" and 
"OB" trans la tor leads respectively. The 
"FVD'' and "2DT" leads are used when any 
of the universal tandem class relays 
are assigned for use with five digit or 
six digit trunlrn. The ''JUl' lead is 
used to indicate an NPA information 
code. 

A summary of the register classes 
is given in the following table with 
option "YE" wired. 

Translator Lead 
Non-Area Area 
_c~ Code 

OA 

OB 

FVD 

OA 

OB 

FVD 

OA 

OB 

FVD 

OA 

OB 

FVD 

To Marker 
Area Code 

+ 411 

Type 
oC 

Mar:-1.er 

SPL 

SPL 

SPL 

SPL 

SPL 

SPL 

NTAN INC TCA LT,2DT or FVD 

TAN 

TANl-4 
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TAN 

TAN or 

TANl-4 

TCA 

TCA 

TCA LT 

LT or 11 TT Xll 

LT or 11 'l'T Xll 

or 2DT or 
FVD TT Xll 

• """" 

• 

• ..-ii.. 

• 



• 
• 

CD-26041-01 - ISSUE 4D - SEC'r!ON II 

Class Class Class 
Relays Lead To Group 

OEerated Marker To Marker 

TOL TOL TCA 

TOLl-4 TANl-4 TCA or 
TCB 

CAMAO INC TCB 

CAMAl PCR TCB 

Each class relay must also indicate 
to the register how many digits to expect 
on the call. For example, the OA and OB 
relays prepare the register for the recep­
tion of four digits and after the four~h 
digit is registered the marker is called 
to complete the call. For trunK classes 
such as tandem and toll this sometimes be­
comes quite complicated and occasionally 
requires the use of translators which 
translate some or all of the A, B, and C 
digits. This is described in detail in 
the paragraph on determination of number 
of digits to be received. 

A check is made that the trunk class 
information is recorded in the register be­
fore the link release checK relay is oper­
ated. This is done by inserting maKe 
contacts of each of the basic class relays 
in the operating path of the CK relay. 

3. DIAL PULSE COUNTlNG AND REGISTRATION 

3.1 General 

The dial pulse counting circuit counts 
the number of pulses in each digit and when 
the dialing of the digit is completed, 
transfers this count to the digit register 
then recycles to make itself ready for re­
ception of the next digit. For any digit, 
a train of pulses consisting of from one 
to ten approximately equally spaced momen­
tary.line openings is generated at the 
calling office for direct pulsing trunks 
or repeated by the incoming trunks for by­
link trunks. By recognizing the start and 
completion of these pulses for each digit 
the circuit controls the digit registration, 
the progress of the digit steering circuit, 
the recycling of the register timing cir­
cuit and the functioning of the marker start 
circuit. 

3.2 Pulsing Rel~ 

The L relay is a magnetically biased 
polarized mercury contact type relay with 
four windings. This relay has a single 
armature spring, number 3, making contact 

Translator Lead To Martwr Type 
Non-Area Area Area Code of 

2DT 

Code Code + 411 Mar_l<.er 

LT TT Xll 

or FVD TT 
TT Xll 

LT TT Xll 

LT TT Xll 

with two independent front contacts, num­
bers 1 and 2 and two independent back con­
tacts, numbers it and 5. The primary and 
secondary windings are balanced and are 
connected to the tip and rtng leads so that 
pulsing on direct trunks is controlled by 
both the tip and ring. This tends to min­
imize any reaction due to longitudinally 
induced currents in the cable pair. The 
quaternary winding is a bias winding and 
is wired so that it causes the relay to be 
stiffer or easier to release when the 
front contacts are closed and wea:rnr or 
easier to operate when the Cront contacts 
are open. The value of the L resistor is 
chosen so that the optimum benefit is 
obtained from this winding. The tertiary 
winding is a pulse help winding and is 
wired in series with the PH capacitor so 
that whenever the front contact of' L 
closes, the capacitor will charge and the 
current in the T winding will be in a 
direction to hold the fronL contacts closed. 
This current decreases to zero as the 
capacitor charges. Whenever the front con­
tacts of L open the capacitor will discharge 
and the current in the T winding wjll be 
in a direction to hold the front contacts 
open and the back contacts, closed. This 
current decreases to zero as the capacitor 
discharges. The net result is a pulse 
correcting action which ca1,ses the L relay 
once it operates to remain on the front 
contact for a definite minimum interval and 
once it releases to remain on the back con­
tact for a definite minimum interval . 

The pulses of each digit as detected 
by the release and reoperation of' the L 
relay are counted on the Pl to P5 relays. 
The Pl and P2 relays are wired as a pulse 
divider and contacts on these relays 
control the P3, P4, and PS relays. The 
first release of L closes ground through 
L contacts No, 3 and 4 and through a 
break contact or P2 to operate Pl. Pl 
loclcs to an ON contact. When L reoperates, 
ground through L contacts No. 3 and 2 
through a Pl make contact operAtes P2. 
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P2 locks to the ON ground and opens its 
operating circuit on a continuity contact 
and transfers the holding circuit for Pl on 
a continuity contact from the ON ground to 
the ground at the L No. 2 contact. On the 
next release of L, Pl releases. Pl in 
releasing opens the holding circuit to the 
ON ground for P2, but P2 is held to the 
ground at the L No. 4 contact. When L re­
operated on the second pulse P2 releases. 
This cycle will then repeat with Pl and P2 
remaining operated at the end of each odd 

Pulse 

l BK 
MK 

2 BK 
MK 

3 BK 
MK 

4 BK 
MK 

5 BK 
MK 

6 BK 
MK 

7 BK 
MK 

8 BK 
MK 

9 BK 
MK 

10 BK 
MK 

11 BK 
MK 

12 BK 
MK 
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1 
R 
0 

R 
0 

R 
0 

R 
0 

R 
0 

R 
0 

R 
0 

R 
0 

R 
0 

R 
0 

R 
0 

R 
0 

Pl 

0 

R 

0 

R 

0 

R 

0 

R 

0 

R 

0 

R 

P2 

0 

R 

0 

R 

0 

R 

0 

R 

0 

R 

0 

R 

E3 

0 

0 

R 

0 

R 

R 

number of pulses and remaining normal at 
the end of each even number of pulses. 

At the beginning of the second pulse 
when Pl releases with P2 operated, P3 is 
operated. P4 and P5 operate at the end of 
the third and sixth pulses respectively. 
A separate and distinct combination of 
these five relays remains operated at the 
end of each digit. The sequence of opera­
tion for these relays is given in the fol­
lowing table and is given in graphical 
form on sequence chart SC7. 

~ 

0 

Counting 
Relays 

Remaining 
Operated 

Pl, P2 

P3 

Pl, P2, P3, P4 

P3, P4 

Pl, P2, P4 

P4, P'.:J 

Pl , P2, P4, P') 

P3, pl~, P'j 

Pl, P2, P3, P5 

P3, P5 

Pl, P2, P5 

P5 

Register 
Leads 

Grounded 

O,l 

0,2 

1,2 

o,4 

1,4 

2,4 

0,7 

1,7 

2,7 

4,7 

0 

0 

• -

• 
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It should be noted from this table that if 
due to some trouble condition Ghe counting 
circuit counts more than 10 pulses it 
grounds the single 110 11 lead, 

The auxiliary P2A relay is provided 
to tell the register when to record the 
digit on the A digit register and operates 
on the first or second pulse depending on 
the class of trunk. A tandem class trunk 
wired to ground local translator lead "LT" 
will never receive a one as the A djgit and 
for these trunks the P2A is connected in 
parallel with P3 during the counting of the 
second pulse. All other trunks may re­
ceive a one as the A digit and for these 
trunks the P2A is connected to operate in 
parallel with P2 during the counting of the 
first pulse. P2A locks and opens its op­
erating circuit on a continuity transfer 
contact. 

Register Advance Relays 

The register advance relay RA is a 
fast operate - slow release relay which 
operates during the first pulse, remains 
operated during pulsing and then releases 
during the interdigital interval. This 
relay is equipped with two windings. The 
primary winding is used for energizing the 

, -~'f- relay and is controlled by the No. 5 back 
·,,contact of the L relay through a contact 

~n the ON relay. The secondary winding is 
. \.l.~ed to delay the release of the relay by 

/''f'etarding the decay of flux when the cir­
cuit to the primary winding is opened when 
L operates. This winding is precision 
wound with a resistance tolerance or only 
+3% so that the release time variation is 
held to reasonably close limits. 

When RA operates, the secondary wind-
'ing is short circuited by a contact on RA 
to cause this reaction. By having the 
short circuit removed during the operation 
of the relay the operating time is reduced. 
RA operates at the start of a digit to 
provide a locking circuit for the P- relays 
and releases at the end of a digit to cause 
transfer of the count from the counting 
relays to the digit registers. The auxil­
iary register advance relay RAl works in 
reverse to RA, operating when RA is normal 
between digits and releasing when RA is 
operated during the counting of a digit. 
RAl aids in holding the counting relays and 
in transferring the count to the digit reg­
isters, controls the steering advance from 
one digit to the next, controls the digit 
timing circuit and recycles the register 
timing circuit at the start of each digit, 

3,5 Digit Steering Circuit 

The digit steering circuit consists 
of a single relay per digit and is wired so 
as to connect the five output leads from 
the counting circuit progressively to the 
digit register units. When ON operates, AS 
is operated through a back contact of P2A. 
AS locks through a back contact or BS and 
through the contacts of all the steering 
relays to an ON ground. When P2A operates 
it opens the operating path of AS and 
closes a path to operate BS when RAl oper­
ates at the end of the A digit. BS oper­
ates, locks on its continuity transfer 
contact and opens its operating circuit. 
BS on a continuity contact transfers the 
loc .. ing circuit for AS from the ON ground 
to the front contact of RAl. When RAl re­
leases at the start of the B digit, AS re­
leases, closing the digit leads to the B 
digit register through the operated BS re­
lay. On subsequent digits when RAl oper­
ates, the next steer1ng relay is operated 
through contacts on the operated steering 
relay and when RAl releases, the steering 
relay for the digit last registered re­
leases. In this manner the circuit ad­
vances 1mder control or RAl. 

3,6 Digit Register Unit 

The digit register unit consists of a 
dry reed relay with ['ive independent coils 
inclosed in a can and with each coil as­
sociated with two ma~e contacts. One side 
of each of the coils is wired internally 
to one of its associated contacts for lock­
ing purposes and a single lead wired to a 
terminal. One contact oi' the locking con­
tact pair, one side of the coil and both 
contacts or the load contact pair are wired 
to individual terminals. These terminals 
extend to both front and rear of the relay. 
For ease of wiring three sets of terminals 
are strapped internally. These are the 
battery side or the coils, the locking con­
tact ol' the relays and one side 01.· the load 
contacts. Eleven of these digit register 
units are provided. 

3, 7 Digi_t Registration 

After a short interval, long enough 
to insure that no more pulses are to be 
received after L operates for the last 
closure of a digit, RA releases and through 
two separate break contacts closes an ONl 
ground to the translating contacts or the 
P- relays. The contacts or the P- relays 
are wired so that two of the output leads 
"O", "l", "2", "4", and "7 11 will be grounded 
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depending on which combination of relays is 
operated. These five leads are carried 
through separate transfer contacts on the 
steering relays to the register unit where 
two of the relays will be operated and 
locked. Another back contact on RA operates 
RAl which opens the five leads at the out­
put of the counting relay translating con­
tacts and releases the counting relays. The 
register relays are required to operate 
during the operate time of RAl. RAl oper­
ates the next steering relay and reoperates 
TMB in preparation for recycling the TM 
timer. RAl also may perform certain 
functions with regard to operation of the 
mau.er start relay. This is described in 
detail in the paragraph on determination 
of number of digits to be received. The 
pulsing circuit is now ready to count the 
next digit and when the L relay releases 
on the first pulse, RA operates and re­
leases RAl. RAl releases the steering 
relay for the digit just registered and 
releases TMA and TMB to recycle the TM 
timer. This timer is described in detail 
in the paragraph on register timers. 

3.8 Prefix Counter 

In certain areas the prefix one-one 
is used to indicate that the code digits 
received on the A, B, and C digit registers 
represent an office in a foreign numbering 
area. When an office is arranged to handle 
such calls the prefix counter consisting 
of the llA relay is provided for recording 
an initial one. The one-one code is used 
to distinguish the one-one prefix foreign 
area code from a single one which might be 
recorded in the originating register due 
to an accidental switchhook fumble as a 
call is originated. In the incoming regis­
ter it is not necessary to guard against a 
false one and the first one received is 
recorded and any further ones are ignored. 

The tandem class relays handling calls 
to the one-one prefix foreign area will be 
wired so that P2A will not operate until a 
digit of two or greater is counted. rr a 
one is counted P2A will remain normal and 
when RA releases ground will be connected 
to the "l" lead but will be connected through 
a back contact of P2A and through cross­
connections llN and llP to operate llA and 
no ground will appear on the leads to the 
A digit register. Since P2A is not oper­
ated the steering circuit will not advance. 
The llA relay locks and removes ground 
from the LT translator lead and connects 
it to the 11 translator lead. The operation 
of RAl releases the counting relays. Any 
additional ones will cause operation of 
the counting relays but will not be recorded. 
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The two-out-five method of regis­
tration represents a sell' chec\·.ing means 
for transferring the number from one cir­
cuit to another. In th0 transfer of a 
series of digits the number o which may be 
variable, an additional checKing feature ls 
incorporated. This is the so-called end'{ 
signal, which is a single-'( in the digit 
position one beyond the position 01· the 
last registered digit, and is used ·or 
checking that all the digits have been 
transferred properly and that none have 
been omiVced entirely. This end 7 is reg­
istered by the operation of the mar. er 
start relay MS'l' in connection wi~h t.he 
steering relays. When MS'l' operates at the 
end of digit registra~ion, it closes a 
circuit through t.he steering relays, to 
ground the single seven lead of the digit 
one beyond the last registered digiL. For 
example, if MST operates ar·ter ;our digits 
have been registered DS would remain oper­
ated and lead 'E7" would be grounded. 

4. DETERMINATION OF NUMBER OF DIGI'i'S TO 
BE RECEIVED 

4.1 General 

When all digiLs have been received 
the register operates the marker start 
relay MST to start seizure of' a marke:r. 
The steering relays are used to indicate 
when particular digits have been registered. 
As these relays operate they ground the C 
to L terminals with the terminal designa­
tion corresponding to a digit being 
grounded following registration of that 
digit. For example, when the D digit is 
registered Lhe ES relay is operated to 
ground the D terminal. These terminaJs 
with their cross-connections, and in some 
cases permanent wiring to contacts of the 
class relays, under varying degrees of in­
termediate control are used to operate MST. 
Since the register does not receive the 
same number of digits from all incoming 
trunks, the operation or·· MST is controlled 
either directly or indirectly by the class 
relays. For instance, for a four digit 
locally completing incoming trunK with the 
OA class relay operated, MST will be oper­
ated when ES operates after the fourth 
digit is registered and ror a five digit 
locally completing incoming trunk with the 
AB class relay operated, MST will be oper­
ated when FS operates after the fifth dir:i t 
CAMA is registered. For tandem toll and CAMA 
trunks, this class relay control is provided 
on a cross-connectible basis by the llE- and 
llF- and TE- and TF- terminals. 

• -

• 
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The MST terminal is connected directly 
to the MST relay winding and a ground at 
this terminal will cause selection of the 
marker without delay. The DL terminal is 
used when it is desired to await dialing 
one additional digit such as a party letter. 
This is covered in detail under the para­
graph on digit timing. Whenever the toll 
and tandem code translator is provided, the 
MSTX and DLX terminals respectively are 
used in place of the MST and DL terminals 
for home area office codes. 

4.2 One-One Prefix Translator 

If the register receives one-one l'or­
eign area codes, the prefix counter relay 
llA is used for distingulkhing the one-one 
fweign area codes from the home area 
codes. The circuit between the llA and 
llB terminals is closed with relay llA 
normal for home area code use, and the cir­
cuit between terminals llC and llD is 
closed with relay llA operated and for one­
one foreign area code use. An additional 
circuit is provided between terminals llJ 
and llK for home area codes and between 
terminals llL and llM for one-one foreign 
area codes, .i.'or use if dif!'erent treatment 
is required for different tandem class 
relays. 

4.3 Toll Code Translator 

The toll code translator consisting 01 

the control relay TDL and the digit trans­
lator relays SAO, SAl, SA4, SAZ, SBO, SBl, 
SB4, SBZ, sco, SCl, sc4, and scz is used 
to translate llX or llXX, lXX, OXX, and lXl 
codes over toll class trunks and NlX, NOX, 
and NNO codes over toll, CAMA,and tandem 
class trunks. In some cases the marker 
seizure occurs after a definite number of 
digits but in other cases marker start is 
Ut\der con~rol of a repetitive digit timer 
'Which is started after the third digit is 
registered and which is recycled after 
registration of each successive digit. This 
translator is described in detail in the 
section on toll calls. 

4.4 A Digit Translator 

When the number of digits to be re­
ceived depends on the A code digit, the A 
digit translator may be used. This trans­
lator consists of the digit translator re­
lays TAO, 1, 2, 4, and 7 and the cut-in 
relays 'l'AA and TAB. The TAO, 1, 2, 4, and 7 
relays operate directly from the load con­
tacts of the A digit register relays. Two 
groups of ten paths each are provided 
through the TA2/5 relays and the groups are 
under control of the TAA and TAB relays. 

One path o;· each group is closed by each 
two-out-or-five combination ot' operated 
relays. One group comprising the ten cir­
cuits between the AA0-'3 and AB0-9 terminals 
is used in connection with relay TAA for 
translation of home area oft'ice codes, 
while the other group comprising the ten 
circuits between the ACO-~ and AD0-9 ter­
minals is used in connection with relay 
TAB for translation o,· one-one foreign area 
codes. These terminals are cross-connected 
between the terminals corresponding to the 
digits registered and the MST or DL termi­
nals for operation of the appropriate relay 
when the required number of digits as deter­
mined by the A digit has beer reristered. 
When this translator is used the terminals 
representing unused A digits will be con­
nected to the vacant code terminal VC which 
is grounded by Lhe operation of P2A. If an 
unused A digit code is reelstered, the 
marKer will be seized as soon as Lhc A 
digit is registered and the trm: will be 
set in an overflow condition. 

4.5 A and B Digit Translator 

In some cases iL is necessary Lo 
translate both the A and B digits to deter­
mine the number of digits to be received. 
For this purpose, the B digjt translator 
consisting of the TBO, 1, 2, L~, and 7, TBA, 
TBB, and TBC relays is used in con.junction 
_with the A digit trans la tor. TAO, 1, 2, l~, 
and 7 and TBO, 1, 2, 4, and'( operate di­
rectly from the load contacts of the A and 
B digit registers respectively, and for 
each call, two-out-of-five of each group 
will be operated. 

Two groups of ten paths each are pro­
vided through the TA2/5 relays and these 
tsroups are under control of the 'l'AA and 
'l'AB cut-in relays. One grollp comprisi.ng 
the circuits between the AA0-9 and AB0-9 
Lerminals is used ln connection with relay 
TAA f'or translation 01 home area codes, 
while the other group comprising the cir­
cuits between ACO-J and ADO-J terminals 
is used in connection with relay 'l'AB for 
translation or one-one foreign area codes. 

Three groups of ten paths each are 
provided through the TB2/5 relays and these 
groups are under control or the TBA, TBB, 
and TBC relays. One group comprising the 
ten circuits between the BA0-9 and BBO-Y 
terminals is under control of the TBA 
relay. A second group comprising the ten 
circuits between the BCO-~ and BD0-9 ter­
minals js under control o~ the TBB relay 
and the third group comprising the ten 
circuits between the BE0-4 and BF0-9 termi­
nals is under control of Lhe TBC relay. 
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By cross-connecting the proper AA0-9 
terminals, for home area office codes, to 
the TBA, TBB, or TBC terminals for opera­
tion of corresponding relays and connecting 
the associated AB0-9 terminals to ground, a 
particular group of B digit leads can be 
selected and enabled for each A digit. 
Then by cross-connecting the BA0-9 to BB0-9, 
BC0-9 to BD0-9, or BE0-9 to BF0-9 terminals 
between the terminals corresponding to the 
digit registered and the MST or DL termi­
nals the proper relay can be operated when­
ever the correct number of digits has been 
registered for the particular combination 
of A and B digits. For example, if it is 
desired to operate MST to seize the marker 
immediately after 6 digits have been reg­
istered for an A digit of 2 and a B digit 
of 4, terminal AA2 would be connected to 
TBA and terminal AB2 would be connected to 
ground so that TBA would operate for an A 
digit of 2. The cut-in relay TAA would be 
operated from the trunk class relay. The 
BA4 terminal would be connected to F, and 
the BB4 cerminal would be connected to MST 
for operation of MST for a B digit of 4 and 
an A digit of 2. Other combinations of A 
and B·digits would be handled in a similar 
manner. 

Since there are three groups or· B 
digit leads, three different treatments can 
be given to the A digits and since each 
group of B digit translators has 10 paths 
a combination of 3 times 10 or 30 different 
codes can be translated. However, since 
the o, 1 are not normally used for the B 
digit for home area codes, the usable num­
ber of different codes is reduced to 24, 
representing three different treatments of 
A digits and eight different treatments of 
B digits. For unused A digits the vacant 
code treatment described in the paragraph 
on A digit translator can be applied. 
Similar treatment can be applied for un­
used combinations of A and B digits. 

4.6 Digit Timing 

The digit timing circuit consists of 
the delay relay DL and the DT tube timing 
circuit, or a transistorized time delay 
control circuit and is used for timing one 
or more add1tional digits to be dialed in 
cases where the number of digits cannot be 
determined by translators or other means. 
Where the terminating office has some sta­
tions identified by a party number or let­
ter the station digit may or may not be 
dialed, On such calls the one digit delay 
circuit is used. If the additional digit 
is dialed the marker is seized after its 
registration ~nd if it is not dialed the 
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marker is seized after a timed interval o; 
approximately 3.5 seconds. For OLher cases 
where the number of digits on differenl. 
calls may vary more than one digit, the 
repetitive delay is used. In these cases 
the timer is start'ed afcer the third digi.t 
is registered and is recycled after eac~ 
digi"!:. When no digit is received d11Jring 
the timed interval the marker is starGed. 
The condit ons of use or' -this type of' 
operation are covered more fully in the sec­
tion on code treatments. 

The operaLion or '-he electron cube 
1,imer circui.t on a one dlgil delay basis 
is as follows: when the DL terminal is 
grounded as a result of U1e operation 01· 

a steering relay after th\'.' last digit . or 
Lhe call wi~h tnn minimum number o digits 
is registered, the DL relay will operaie 
through operated concacts af RAl. DL 
locKs, and stari,s the DT timer by rernovinr: 
a shunt from Lh0 DT capacitor and connecting 
the DT tube and capacitor to an ONl gro~nd 
through the DT relay winding. The DT 
capacitor sLarcs to ch□ rge to 130 voles 
through the DT3 res ls tor and when , .. he 
capacitor reaches a charge oi' approximately 
72 volts, the DT tube will lonize betweer. 
terminals 1 and 4. Thjs will cause ~·1rrent 
to pass between terminals 2 and 4 to cause 
operation o. relay DT. 'l'he ti.me required 
j'or the DT tube to ionize is dependent on 
the tube constants and the value of the 
capacitor and e,he chargirif; resistor. These 
are chosen to give a delay from the ope:h1-
bon of DL Lo Uw opera, ion DT oi· 1"1inim,rn1 
2.8 seconds, nominal 3.6 ser:onds and maxi­
mum 5,4 seconds. If th,_' l'dditional digi. 
ii: not dialed durine: t-l1is in :erval, DT op­
•!rates to transfer I he DL operating ground 
-to c:ause opt·ralion of MST. DT loc.,n on a 
continuity transrer conLact so the 13~ vol~ 
battery Lhrourrh che ,::urrent lirni 1:j_n1: re­
sistor DT4 and opens U1c, ~: lrcui L to -,;he DT 
tube to conserve its life. 

The DTl capaciGor js wired across the 
No. 2 and No. 11 ten1inals of the DT tube 
to prevent any induced voltage in the con­
trol leads -from al'.!'ectincc th,_, operating 
time. 'l'his is nec•?ssm·J si_n,:e Llie wires 
to the TDL and RAl contacts may be adjacen~ 
to other wires carrying heavy transient 
currents. 

If a digit is received during the 
timed interval RAl releases to cause opera­
tion of DT to the 130 volt potential 
through resistor DT4, RAl normal and DL op­
erated. When RAl operates at the end 01 
the digit with D'r operated MST will be op­
erated. 

• 
• 
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When the timer is used on a repetiLive 
basis, ·che locking contact oi' DL ls opened 
by TDL and ground is supplied to the RAl 
contacts through the front contact of' TDL. 
When RAl operates at the end of a digit, DL 
operates to start the timer and when RAl 
releases at the beginning of any subsequent 
digit, DL will release to recycle the timer. 
The DT operating circuit through the back 
contact of RAl is opened by a contact on 
TDL to prevent premature operation of DT. 
This action will continue until no digiL ls 
received during the timed interval and DT 
will operate to cause operation of MST. 

Operation of the transistor time de­
lay circuit is explained in CD-14 !20-01. 
However, its function in this circuiL is 
similiar to that of the electron tube timer. 
The interval timed depends on the values 
of capacitor DT and resistor DT3. When 
relay DL operates, ground is removed from 
one side of capacitor DT and from lead "I'' 
to the timer, causing the timing interval 
to begin, At the end of the timed interval, 
(3.2 sec. min, 3.5 sec nom., and 3.J sec. 
max) DT operates and transfers the DL oper­
ating ground to cause operation of MST. If' 
DL releases before the end of the timing 
interval, ground is restored to capacitor 
DT and lead "I" causing the timing function 
to cease. 

5. TRUNK CUT-THROUGH AND MARKER SEit'.UR]_ 

5.1 General 

When all digits have been received the 
register starts selection of a marker. 
However, before the marker can complete the 
call, the trunk must be changed from iLs 
pulsing condition to its transmission con­
dition. This trunk cut-through function is 
completed by the register before the mar!~er 
is seized. When connected to a mark.er by 
the marker connector, the register trans­
fers to the marker the dialed number, trunk 
class information, trunk frame number, 
trunk number (for trunks with appearances 
on line link frames) and translator to be 
used. The marker then proceeds to gain 
access to the trunk and establishes a con­
nection between it and the called line or, 
in the case of a switched through call, be­
tween it and the outgoing trunk. 

5.2 Ma.ricer Start Relay 

When all digits have been received the 
marker start relay MST operates. MST opens 
the circuit from the front contact 01· L to 
the Pl and P2 relays to prevent any further 
counting of pulses and closes a circuit to 
hold RAl operated to prevent any further 

advance o( the steering circuit in case an 
additional digit is dialr,d in error. MS'I' 
also closes a circuit thro11e;h the contacts 
of the steering relays to gr~ nd the single 
seven lead of the digiL beyond the last 
registered digit. MST recycles the TM 
timer circuit. 

5,3 Cut-'l'hrou~:_.!)j,rect Pulsing TrunKs 

MST closes ground thro:1gh the primary 
winding or the TCl relay to the ''D" lead to 
the register link. The TCl secondary wind­
ing is connected in parallel with che tr··nk 
D relay to Lhc ground thro1gh the primary 
winding. The ampere turns o,· these two 
windings oppose each other and TCl does not 
operate under this condition. The trunk D 
relay operates and reconnecls the trunk A 
relay to the trunk conductors. MST also 
opens the holding path of DP and the re­
lease of DP disconnects the register L 
relay from the tip and ring leads. The 
trunk A relay operates and connects a 
ground to 1,,ad "D" to hold D and to short the 
TCl primary winding so that TCl operates on 
its secondary winding. TCl operates TC2 
which locKs to MST and to Hand opens the 
primary winding of TCl. TC2 closes ground 
to the "TM" lead to the marker connector or 
marker preference and control circuit to 
start the connector timer and connects bat­
tery to the connector bal;Lery supply lead 
"CBS" and to the start lead "ST" to cause the 
connector to connect the register Lo a 
mar~er. TCl also connecLs a discharge cir­
cuit around the AC capacitor to stop the 
abandoned call timer. TCl is held under 
direct control of the trunk supervisory 
relay and TCl controls the abandoned call 
timer until the register releases. 

5.4 Cut-Through on Bylin,'" Pulsing Trunk.s 

On these trunlrn tll" trunK line relay 
was not disconnected from the trunk, pulsing 
being repeated from this relay over the rlnf 
lead to the register L relay. MS'l' closes 
ground through the primary winding of the 
TCl relay to the "D" lead to the register 
link. The TCl secondary winding is con­
nected in parallel with the trtJnk D relay 
to the ground through the primary winding 
The ampere turns of these two windings op­
pose each other and TCl does not operate on 
this condition. The trunk D relay operates 
and establishes the transmission condition 
and locks to a contact on the trun~ B relay 
which is held by the trunK A. This locking 
ground is returned on the "D" lead to short 
the primary winding of TCl and TCl operates 
on its·secondary winding. TCl operates TC2 
which locks to MST and Hand opens the pri­
mary windjng 01· TCl. TC2 closes ground to 
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the "TM" lead to the marker connector or 
marker preference and control circuit to 
start the connector timing and connects bat­
tery to the connector battery supply lead 
"CBS" and to the start lead "ST" to cause the 
connector to connect the register to a com­
pleting marker. The Lis held from the 
trunk A relay and exercises supervision un­
til the register releases. 

6. REGISTER RELEASE 

When a marker has completed the connec­
tion to the called line or trunk or has 
established a busy or overflow condition 
in the trunk it operates the marker release 
relay MRL over lead "MRL". MRL locks to TC2, 
opens the battery from the "ST" lead to re­
lease the marker connector and marker. MRL 
opens the circuit to ON but closes a circtlit 
to hold RB. ON opens the circuit to H, DCK 
and the link hold magnet and opens the 11D11 

lead to prevent the TCl circuit being broken 
at the crosspoints. ON also opens the "T" 
and "R" leads to prevent any breaking of cur­
rent at the crosspoints on these leads. 
This might occur on a by-link trunk or on 
certain prematurely released direct pulsing 
calls. ON releases ONl and these relays 
release most of the operated relays of the 
register. ON also releases H, TCl, and the 
operated steering relay which releases MST. 
The last one of these to release causes re­
lease of TC2 which releases MRL and in turn 
RB and RLK. RB releases the register busy 
relays of the link and the register can be 
selected for use on another call. 

If the mar,<..er encounters trouble and 
cannot disconnect itself from the register 
by the regular release path or if the marker 
is seized as a result of the link release 
time out it will ground the BT lead, so­
called because of its busy tone function 
in the originating register, to cause oper­
ation of the trouble release relay TRL. 
TRL performs the functions described for 
the MRL relay and in addition opens the link 
select and hold magnet circuits. This aids 
the release of the register in case the con­
trol relays of the link have not released. 
TRL also operates RLK if it is not already 
operated to aid the release of the register. 

MRL may also be operated from TM as a 
result .of a time out or from AC as a result 
of an abandoned call. 

7, REGISTER TIMING CIRCUITS 

7.1 General 

There are five tube timing circuits in 
the register. These are listed in the follow­
ing table which gives the minimum, nominal 
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and maximum times based on allowable 
voltage limits and include the time of 
operation of the timing relay. 

Timer Function 

AC Abandon call 

DT Digit Timing 
Electron Tube 
Timer 

Transistor 
'l'imer 

LR Link Release 

RV Start dial 
reversal 

TM Overall (In­
terdigital) 
timer 

Non-overload 
condition 

Overload 
condition 

Time in Milliseconds 
Minimum Nominal Maxi~.!:!!!! 

140 

3200 

330 

140 

1)600 

4400 

190 

3600 

3SOO 

420 

1·;;10 

300 

5400 

3 00 

650 

300 

25000 37000 

All tube timing circuHs work on the 
same basic principle. The 130 volt poten­
tial is connected to the anode No. 2 and 
the grounded load relay is connected to 
the cathode No. 4. No current will flow in 
this circuit until the Lube becomes ionized 
and when this occurs the voltage drop in 
the tube is 75 volts nominal, allowing ap­
proximately 60 volts for the operation of 
the relay. The ionization of' the tube is 
controlled by the control anode No. 1 and 
will occur when this anode reaches 72 
volts nominal with respect to terminal 
No. 4. The voltage at the No. 1 anode is 
equal to the charge on the timing. capacitor 
and this is controlled by both the value 
of the capacitor and the value of Lhe 
charging resistor. Once the tube ionizes 
the control anode loses control and to de­
ionize tne tube it is necessary to open the 
circuit to the No. 2 or the No. 4 terminal 
or to reduce the voltage between the No. 2 
and No. 4 terminal. The life of the tube 
varies in proportion to Lhe length of time 
the current flows and for this reason the 
timers which have a high number of opera­
tions lock the relay around the tube and 
extinguish the tube. 

7,2 Abandoned Call 

7.21 Direct Pulsing Trunk 

When the register is seized ONl oper­
ates and connects the grounded AC relay to 
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the cathode No, 4 terminal of the AC tube. 
The AC capacitor, however, does not charge 
since a discharge path is maintained 
through the AC2 resistor until the CK 
relay operates. The break contacts of CK 
are shorted by make contacts of ACC and ACC 
will operate before CK operates to maintain 
the capacitor in a discharged state. After 
the line reversal start dialing signal is 
transmitted, the Lis under control of the 
calling office and L controls ACC. During 
the dialing of each digit L will release 
to open the circuit to ACC. ACC may or may 
not release depending on the length of' the 
open pulse but if it does release it will 
reoperate on the next closure. The time of 
the timer is such that it will not operate 
on the longest dial open but will operate 
if Land ACC remain normal somewhat longer 
than the time of the longest dial open in­
dicating that the call has been abandoned. 

After all the digits have been regis­
tered Land ACC will release but TCl will 
operate to prevent the timer from function­
ing. If the call is abandoned after TCl 
operates, the release of TCl will cause op­
eration of the timer. 

If the discharge shunt around the AC 
capacitor is removed for a nominal time of 
190 milliseconds the tube ionizes and AC 
operates. AC operates MRL to cause release 
of the register. The release of CK will 
discharge the AC capacitor. 

7.22 Bylink Pulsing Trunk 

When the register is seized ONl con­
nects the grounded AC relay to the cathode 
No. 4 terminal of the AC tubes. At this 
same time L will operate to operate ACC to 
close the discharge path on the AC capacitor 
to prevent its charging. The capacitor is 
discharged between calls through normal con­
tacts on the BL and CK relays and the opera­
tion of BL removes this path. During the 
dialing of each digit L will release to re­
lease ACC but ACC operates during the next 
dial closure. The time of the timer is 
such that it will not operate on the longest 
dial open but will operate if Land ACC re­
main normal somewhat longer than the time 
of the longest dial open pulse. For bylink 
type trunks Land ACC retain supervision 
even after the operation of TCl. 

If the discharge shunt around the AC 
capacitor is removed for a nominal time of 
190 milliseconds the tube ionizes and AC 
operates. AC operates MRL to cause release 
of the register . 

The bylink lead check relay BLK is 
also wired to control the discharge path of 
the AC capacitor as explained under the 
paragraph on pulsing. On bylink trunks 
the BLK relay does not remain operated un­
less there is an open "BL" lead through the 
link. If BLK does remain operated, it 
prevents operation 01· AC to prevent an 
abandoned call release and allows the LR 
timer to function to call a marker for the 
appropriate action. 

The operation or the digit timing cir­
cuit was covered in a paragraph in the sec­
tion on determination of number of digits 
to be received. 

7,4 Link Release Timer 

Since tne register lj n;; is common to 
a large number of trunks and co a group of 
up to ten registers it is important that 
link troubles be detected as quickly as 
possible so that remedial action can be 
ta;-;:en. Since tt1e ljn,, has no common con­
trol circuit, Liming l'or the complcL.Lon of' 
the lin~ functions is done in the register. 

The link release timer is started 
when ONl operates at the start of the 
register sei~ure. ONl removes the discharge 
shunt from the LR capacitor and connects the 
cathode No. 4 ot' the LR tube to thr: grounded 
LR relay. When all the functions of the 
link are completed the release checl, relay 
RLK is operated as described under seizure 
of register. RLK reconnects the discharge 
shunt around the LR capaciLor thus pre­
venting any further charging and conse­
quently any operatlon ol' the LR relay. 

In the ev,mt there is trouble in the 
lin~, RLK will not operate and the timer 
wLll function to operate LR. LR loc·,rn 
through the LR resistor to 130 volts drop­
ping the voltage across ·the tube s1d',·1-
ciently to extinguish Jt nnd connects 
ground t-o the "D" lead to ,;hr link. This 
ground operates TCl ana if the crosspoinGs 
have been closed, operates tfie trunk D 
relay to establish the trunk transmission 
condition. TCl operates TC2 which causes 
the marker connector to establish a con­
nection to a marker. LR also grounds lead 
"LR" to indicate that the marker seizure is 
a result of an LR time out. If the DCK 
relay has operated on the seizure this con­
dition is indicated to the marker by the 
connection of ground on lead ''DCK". If the 
marl;:er receives ground on this lead and on 
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the "LR" lead it attempts to set the trunk 
in a reorder condition. If a trouble rec­
ord o.t' the condition is caused to be taken 
by the marker, information as to the link 
group in trouble is furnished directly to 
the marker from the register link circuit. 

When the marker has made the proper 
disposition of the call, H usually oper­
ates the register trouble release relay TRL 
althrough in some cases it may operate the 
regular release relay MRL. The operati_on 
of either 'l'RL or MRL will release the 
marker and the ON relay followed by the re­
lease of all operated relays. RLK is op­
erated by either MRL or TRL to simulal:,e a 
release check so as to free the lin;;, TRL 
opens the link select magnet pa th and Uw 
lin,~ hold magnet path to cause the early 
release of these magnets on the majority of' 
the calls when TRL operates. 

7.5 Start Dial Reversal 

The operation of this timer is covered 
under the paragraph on start dial signal in 
the section on seizure or· the register. 

7. 6 Overall 'I'imer TM 

This timer serves to prevent any trunk 
from holding the register out of service 
for a long period of time. It is recycled 
on an interdigital basis so as to ~eep its 
time reasonably short and yet allow su1Ti­
cient Lj_me for normal functions. 

The timer is controlled by the auxil­
iary timing relay TMA which when operatlng, 
removes the discharge shunt from the TM 
capacitor and connects the grounded TM re­
lay to the TM tube circuit. 

TMA operates initially on its primury 
winding from ON when the register is 
seized. ONl operates RAl to energize the 
secondary winding locidng circuit of TMA 
and to operate TMB. TMB opens the primary 
winding operating circuit of TMA. When the 
first open of the first digit occurs, RAl 
releases and allows TMA and TMB to release 
in parallel. TMB is a slow release relay 
and allows time for TMA to release and to 
discharge the TM capacitor before releasing 
to reclose the operating circuit for TMA. 
When TMB releases TMA reoperates to start 
a new timing cycle. TMB will reoperate at 
the end of each digit. Thus, the timer is 
recycled at the start of each digit. When 
all digits have been received MST operates 
to release T~iA and TMB to cause an addi­
tional recycle so that a fvll timed interval 
will be allowed for the marker functions 
and release o~ the register. 
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In the event the seizure interval or 
any of the interdi~ital intervals exceed 
the allowable time, ~he TM relay will oper­
ate to operate tne reorder relay RO. RO 
loclrn and releases TMA and TMB to cause a 
recycle of the timer and the release of 'l'M. 
When TM releases wiLh RO operated MST oper­
ates Lo cause connection with a marker. RO 
will ground the 'Ro·· lead LO the marker Lo 
indicate that a time out has occurred. RO 
also removes the ground from the trarislaLor 
and class indicati.ons to the mar!,er. MST 
locks independently of TM and closes a cir­
cuit for the reoperat ,.on o · TMA for timinp; 
the regis~er release lnterval. 

In the e·1env the vimer f'unctions ai'Ler 
MS'l' operates, the operation of TM will 
cause operation oc MRL to effect release 
of' the register. 

With TM operated the ''LP'' lead to the 
,jack, lamp, and key c ·1 rcui t is e;ro1mded 1.0 

cause a lamp individual to the regisr,er t,o 
be lighted. With TM operated and MB normal 
a ground is placed on the ··r,LM" lead to the 
,Jack, lamp, and ,'.ey circuit to start a com­
mon ti.ming circuit and i 1' the grrnind per­
sists for a timed interval an alarm will be 
brought in. 

Provision is made i'or reduc: nr~ the 
timed intervals if an overload conditLon 
exists in the incoming register group. f', 
make contact on the RB relay of each re~ts­
ter or a rroup is wired in a chain circult 
to cause operation of a register busy relay 
in the group busy circuit in case all RB 
relays are operated sirnu} i,ancously. 'I'his 
circuit then connects gru,~nd to the "OVL'' 
lead to all the rer;lsters o · the group. 
The grour, busy circuit is arrarif.i;ed so that 
the "OVL' lead will remain grounded unti.l a 
timed interval has elapsed during which no 
ground was received on the chain lead 
throurh the RB relays. 

With ground on le:ad ,, OVL", relay OVL 
operates whenever TMB is operated. OVL sub­
stitutes the TM4 chargin1-: resistor t'or the 
TM3 charging resistor to reduce the timed 
interval. OVL is under con Lrol 01.· TMB so 
that when TMB releases u ner MST operates 
the interval t'or register release wlll be 
at the nonreduced rate. 

Provisi.on is made for operating a per; 
count of the number of time-outs occurring 
before marker start on toll trunks. A 
momentary ground will be connected ,,o the 
permanent signal lead 1'PS 11 to the trad'ic 
register circuit through a rront contact of 
AS as an indication thut a time-out oc­
curred with no digits or to the parLial 
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dial lead "PD" to indicate that a time-out 
occurred after at least one digit was re­
ceived. 

Provision is made for operating a peg 
count of the number of time-outs including 
no digit time-outs occurring before marker 
start on CAMI\ trunks. A momentary ground 
will be connected to the partial dial PDl 
lead if such a time-out occurs. 

Under certain dialing ~nterrupter 
test conditions where the interdigital 
interval is short, the TMB relay may not 
have sufficient time to operate so as to 
cause a recycle of the timer at the start 
of each digit. Due to this limitation, it 
may not be possible to test the register 
during periods of office overload conditions 
(when the OVL relay in the register is op­
erated) and using a large number of' digits 
with each digit a high number. Under these 
conditions, the TM timer may function before 
the entire number is dialed. With the OVL 
relay unoperated, any number of' digits, 
each of any number may be dialed. 

8. CODE 'l'REATMENTS 

[:$ .1 General 

Provision is made for translation of 
various toll codes such as lXl, lXX, OXX, 
NlX, NOX, NNO, and llX or llXX. In addition, 
the register is arranged to translate codes 
such as 411 (home NPA information) and NPA 
411 (foreign NPA information). All of these 
codes may be translated over the toll and CAMA 
trunk classes. On tandem trunk classes the 
register will not handle toll codes beginning 
with the digit "one" since the "one" can-
not be registered for the A digit. 

The N digit, in general, refers to 
the numbers 2 to 9 inclusive, and the X 
digit, in general, refers to the numbers 
1 to O inclusive. 

The numbering plan area (NPA) codes 
translated by this circuit are of the type 
NIX, NOX, and NNO. NIX and NOX codes are 
always considered NPA codes while the NNO 
codes may be NPA, local, or interchangable 
(the same code used for both local and NPA) 
NPA calls are ten digit calls except for NPA 
information calls which consist of six digits. 
Where a zero or one appears in the A disi~, 
the code is considered a nonarea code. 
These calls may have a variable number of 
digits up to ten total. 

The translator relays of Fig. 9 are 
provided to detect the various toll codes 
Calls over the toll, tandem, and CAMA • 
trunk classes are recognized by the oper­
ation of relay TTC. 

Many 01· ,,ne operationL in connection 
with these Lranslator relays are under 
control o(· cross-connections and reference 
to the illustrations in Lh~ cross-connection 
section of the schemaLic drawing will serve 
as an aid in understanding Lhe various 
Lypes of crintrol thaL can be obtainr:d . 

8.2 TDL yontrol RelQ:,Y 

TDL is the conLrol relay o; the toll 
code translator and is operated when certain 
codes are received to open th0 local code 
marker start path and, in some cases, enable 
the repetitive digit timinc 1·cature. These 
codes include all NPA codes and other toll 
codes followed by a variable number of 
digits. TDL also opens the local code 
operating path of DL. 

With TDL provided, the cross-connections 
involving local codes will be rnade to the 
MSTX terminaJ rather than the MST terminal 
or to the DLX terminal rather than the DL 
terminal. These MSTX and DLX terminals 
are connected to separate back contacts of 
TDL so that any ground on chese terminals 
with TDL operated is incrrcctive. 

'l'DL opens the lockin 6 circnit o · DL 
and places the operate path of DL under 
control of RAl Lo gro,md at either contacts 
of the SAl or SA2 relays or to c;round 
through LAC operated to contacts 0 1' the HS 
relay operated or to contacts o•' t,lfll oper­
ai.;ed. 

With TDL operaLed a1:ci DL controlled 
from ground at the SAl or SA2 relays, DL 
will operate through RAl operated at the 
end or each digit to start digit timinf. 
If a digit is received RAl will release 
and release DL to recycle the timer. If no 
digit is received the timer will function 
and DT will operate co operate MST. 

Where interchangable codes are handled, 
DL is controlled from ~round at the HS 
contacts throup;h LAC, TDL, and RAl opera tcd. 
DL is operated at Lhe end of the seventh 
digit after RAl operates; to start a one 
digit timing interval. Ir the i.;imer times 
out, MS'l' operates to s Lart the marker. I,· 
another digit is received, RAl releases, 
releasing DL to stop the timer. The oper­
ation of JS at the end of the H digit and 
the release or HS on the following dlgit 
prevents further operation o. DL on 
succeeding digits. The MST relay is then 
operated under control of the ten digit 
cross-connections . 

For 411 home NPA information calls over 
the toll, tandem, and CAMA trunk clnsses, 
the second and third digits are detected 
by the operation of the SBl ~nd SCJ. relays 
which cause operation 01· Lile MST relay to 
start the marker. 
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For local codes the TDL will not be 
operated except in special cases and MST is 
operated as described in section on deter­
mination of the number of digits to be 
received. In case it is desired that re­
petitive digit timing be used on local as 
well as toll codes, TDL will be operated 
after the registration of the third digit 
to start the timer. In these cases cross­
connections from the TDL- terminals associ­
ated with the class relays will be made to 
the TDL terminal which is connected directly 
to the TDL winding. In other cases cross­
connections will be made to the TL terminal 
which is connected to the winding of the 
TDL only when certain codes are registered. 

The translator lead "LT", "TT", or 
"Xll" is grounded under control of the 
translator relays and the digit timer. 

8.3 Toll Class Operator Codes 

These codes consist of the outward or 
TX operator which may be either llX or llXX 
and inward operator lXl. The SAO and SAl 
relays are associated with corresponding 
output leads of the A digit register and 
SAO operates whenever the AO register op­
erates. If the digit is one SAl operates 
from the operated Al register and through 
contacts of SAO. In a similar manner SBl 
operates if a one is registered as the B 
digit. With both SAl and SBl operated a 
curren" is closed for operating MST from 
DS through cross-connections C and TX for 
llX codes or from ES through cross-connec­
tions D and TX for llXX codes. 

SCO and SCl provide l'or recogni:•.inr; a 
one as the C digit. With SAl operated SBl 
normal and SCl operated, indicating a lXl 
toll code, a circuit is provided for oper­
ating MST from DS. 

8.4 lXX and OXX Codes 

These codes are generally assigned 
for toll line and tributary use but are 
used for other purposes in some cases. 
They are usually followed by an indeter­
minate number of digits. lXX codes are 
recognized by SAl operated and SBl and SCl 
normal. A zero in the A digit is recogni,,ed 
by the operation of SAZ and OXX codes are 
recognized by the SAZ relay. For either of 
these conditions the toll code control re­
lay TDL is connected to the TL terminal 
which will be cross-connected to the TDLT 
terminal associated with the class relay. 
This terminal will be grounded on toll 
class trunks from DS when the third digit 
is registered. 
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TDL operate:s 1'Dr lXY. or OXX codes to 
start the repetitive dirLL timer ar·ter the 
third digit is registered, and M~~ w:J] b 0 

operated as a result of a L \me OL:" u 1,nr; 
timer after the last digit is reg1sLered. 
The ground for controlling Uw opera ,ion 01· 

DL through contacts oi RAJ is suppli,,d by 
contacts oi' SAl or SA'.'. 

In case these codes are never followed 
by additional digits provision is made to 
cause operation or MST from DS thro1wh 
cross-connections Xl, X2, and Z3 o.f'ter the 
ree;istrati.on o; Lhe third diflit. 

J.j NIX, NOX, and NNO Codes 

The NIX and NOX codes are assirned 
to numbering plan areas and as such repre­
sent a series 01 local codes. 1'he HD'. 
codes are recognized by the SBl relay 
which operates !'or one as ciH, B dj.1;it, and 
NOX codes are reco~niZed by the SB relay 
which operates for a tero as the :a dLgit. 
NNO codes may be ~sed for NPAs and are 
recogni·.:ed by the sc; relay which opera L0s 
t·or ::ero as tho C digit. 

Operation 01' one of \..hcse rcluys will 
connect the TDL relay to the TL LerMLnal 
which is cross-conn0cted to Lhe TDL­
terminals associated with trun~ classes 
handlinf: such codes. 'l'hcsc termino.l s will 
be grounded for tn;n!,S of' th1, resocctive 
class when the third diGi t Ls rein ; v,red to 
cause operation of Ti.IL. 

NNO codes are interchangeable with 
local ,::odes so tho t, in c0rtain cas,,,;, 
some as,,i.:rnc•cl local and NPA NNO codt,s 
rnay be the san,e. In offic0,; wher,_' s11ch 
c~aries exist, ~he crunslal.or o,· Fif'.• l'; 
must be provided in ord(:!r co distir11,:,1j sh 
betweer1 those NNO c:;odes ass Lgne:d ;,o 

rn.11nberlnr; plan oreas only, chose assign1:d 
·01' local use only, and l.!1ose assivn,,d to 

bo i .. h L11l: local and numi1,;1· in,". plan ureas. 

Relays NI'AO, 1, 2, 'I, "i', B'l'l,O, 1, ?, 
4, 7, and BTB2 of Fig, 15 are used to 
translate the individual NNO codes. The 
output of each code is connected to separate 
cross-connection terminals with each terminal 
bearing a designation identifying the code. 
Relay LAC is used for codes assigned for 
local and area use and relay NPA is used for 
codes assigned for area only. 

When an NNO cod::, ls received, Llw 
operatLon 01' SCZ: w;_11 cause opera,.ion oi' 

the TDL relay. Ir Fi[. 1~ :Ls provided, 
and the NNO code is interchanrahl· · or NP!. 
r0lay L/\C or NPr\ will also be, oper·,, · :d nr,d 
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contacts of either relay included in the 
operate path of TDL. For interchangeable 
NNO codes with LAC operated a timing 
interval is started after the seventh digit 
is received. If the timer times out the 
code is considered seven digits. If 
another digit is received the code is con­
sidered NPA or 10 digits. 

8.6 NPA 411 Code 

'l'his code identifies an information 
code for a numbering plan area and relay A411 
is provided to recognize when such a code 
is received. Contacts of the D, E, and F 
digit registers are arranged in series to 
form an operate path for the A411 relay 
when the digits 411 are registered, respec­
tively in those registers. This operate 
path also includes contacts of the MSTl 
relay and contacts of other relays associated 
with the identification of NPA codes. 

With A411 operated and with the first 
three digits identified as an NPA code, 
MST is operated to start the marker. MST 
operates the trunk D relay followed by TCl 
and TC2. TCl operates MSTl to open the 
operating path of A411 and to reconnect the 
individual grounds to the digit register 
output leads. 

With A4ll operated and with the first 
three digits identified as an interchangeable 
code by LAC operated, the DL relay is oper­
ated through TDL and RAl operated. LL locks 
and starts a dig! t timing interval. Il' no 
additional digit is received DT operates to 
operate MST to start the marker. If another 

digit is received RAl will release and 
cause immedlate operation of DT. DT locks. 
When RAl operates at the end of the digit, 
MST operates to start the marker. At the 
end or the seventh digit HS operates and 
releases A411 to ground the LT translator 
lead for a non area code. 

8.7 Summary of Codes 

The following tables list the differ­
ent types of codes that are possible over 
toll, tandem, and CAMA class trunks. 
Local office codes are listed as ABX but 
might be AB or A. Where "4 or 5" appears 
under number of additional digits, it 
means that the register can be arranged to 
cause marker start after a predetermined 
number of' digits, usually four, or after 
the predetermined number of digits plus one 
station digit. If the station digit is 
dialed, the marker will be started immedi­
ately but if it is not dialed the marker 
will be started after the interval timed 
by the digit timer. Where a "Oto 5" or 
"Oto 7" appears under number of additional 
digits it means that the marker start is 
under control of' the repetitive digit timer 
started after the third digit is registered. 
In these cases the marker will be started 
by the timer after dialing has stopped ex­
cept where a full complement of digits is 
registered in which case the register can 
be arranged to cause marker start immedi­
ately. Where "7" appears under number of 
additional digits, it means that the reg­
ister can be arranged to require 7 additional 
digits before marker start. Where all calls 
require exactly 7 digits, the digit timer 
is not used . 
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REGISTER NOT EQUIPPED FOR INTERCHANGEABLE NOR NPA INFORMA~ION CODES 

Type of Code 

Local 

Outward 
Operator or 

Toll Class Codes 

Number o.C 
Additional 
_Digits 

4 or 5 
or 

Oto ::i 

0 

ll(C=i) (D=~) 

Inward 
Operator 

l(B=O)l 
2 

Toll Line l(B=O)(C=O) 
and Trib. 2 2 

and 

Area 

Local 

Service 

Area 

One-One 
Prefix 
Area 

~Five 
~Digit 

(Six 
(Digit 

or 

(A=9)11 
2 

and 

0 

0 

or 

Oto 7 

0 to '7 

7 

Tandem Class Codes 

4 or 5 
or 

O to '::i 

0 

Oto 7 

or 

4 or '> 
or 

0 to 5 

4 or 5 
or 

2 to 5 

4 or 5 
or 

1 to 5 

Translator 
Lead to 

MarKer 

'I'T 

TT 

TT 

TT 

'l"l' 

LT 

LT 

'l"J' 

11 

FVD 

2D'l' 

Class 
Lead to 
Mar"er 

TOL, TC!, 

'I'OL, TC!. 

TOL, TCA 

'ror,, 'l'CA 

TOL, TCA 

Tt,N, TCJ:. 

*TAN is always used with the LT translator but TANl to TAN4 may be usPd !'or any translator 
and any TAN class lead. 
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REGISTER EG,UIPPED FOR INTERCHANGEABLE AND NPA INFORMATION CODES 

Toll, Tandem, and CAMA Class NPA Cpdes 

Register Class Number of Translator 
Class Lead to Additional Lead to 
Relay Mark.er Code Digits Mark.er 

TOL TOL, TCA Any Local Code 4 LT 

TAN TAN, TCA (A=9) 0 (c=9) 7 TT 
2 2 

TANl TANl-4, TCA (A=6) 1 (c=9) 7 'l'T 
2 

TAN2 TANl-4, TCA (A=9) (B=9) 0 4 or 7 L'l' or TT 
2 2 

TAN3 TANl-4, TCA Any NPA Code + "411" Xll 

TAN4 TANl-4, TCA l (B=O) (c=O) 0-7 LT 
2 2 

CAMAO INC, TCB 0 (B=O) (C=O) 0-7 LT 
2 2 

CAMAl PCR, TCB 1 (B=9) 1 0 LT 
2 

(A=O) 
2 

1 1 0 LT 

l l (C=O) 0 vr 
l 

or 

l 1 (C=O) (D=O) 
1 1 

TAN trunks will not accept a "one" as the A digit. 
TANl-4 trunks may not accept a "one'' as the A digit depending on the cross-connections 
at terminals, 

9, MAINTENANCE FEATURES 

9,1 Register Make Busy 

An individual jack per register is 
provided at the master test frame for making 
the register busy. If a make busy plug 
is inserted in this jack. the MB relay op­
erates. MB operates RB which operates reg­
ister busy relays in the associated link 
trunk groups to make the register busy to 
these trunks. If MB is operated during a 
call it holds the RB relay at the comple­
tion of the call. MB also opens the"ALM" 
lead to prevent or restore the office 
alarm. 

9.2 Trunk. Test Calls 

One of the test made on the associ­
ated incoming trunks requires that the 
marker be selected without the necessity 
of dialing the number of a test line. To 

accomplish this the ·•o' lead to the register 
is grounded at the time the trunk seizes 
the register. This ground operates TCl 
which operates TC2, TC2 operated causes a 
marker to be selected. Since MST does not 
operate, ground from its back: contact is 
connected to the "TST" lead to indicate to 
the marker that it is a test call and the 
marker should select the master test con­
trol circuit to obtain information for com­
pleting the call. To prevent registration 
of any digits TC2 opens the pulse counting 
circuit at the front contact No. 2 of the 
L relay. TC2 is locked to H so that if a 
test call is abandoned the register will 
not release from the marker prematurely. 

9.3 Connections to Incoming Register 
Test Circuit 

The incoming register test circuit is 
used for selecting and testing an incoming 
register. The register is associated with 
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the incoming register test circuit by the 
M relay of Fig. 11. When a register is to 
be tested a ground is connected to the "M" 
lead by the register test circuit. This 
operates the M relay which locks to the 
"ML" lead, The M relay operates the MB 
relay to cause the register to appear busy 
to service calls but permits access to the 
register test circuit. The function of the 
leads which the M relay connects to the 
incoming register test circuit is as fol­
lows: 

MON 

H 

DPG 

BLG 

RP 

9,4 

Indicates the marker when the 
call is a test call. 

Indi.cates to the incoming register 
test circuit that the register is 
off-normal and is also used to hold 
the register under certain condi­
tions. 

Indicates to the incoming register 
that a direct pulsing type of 
trun~ is simulated in the register 
test circuit. 

Indicates to the incoming register 
that a bylink pulsing type of 
trunk is simulated in the regjster 
test circuit. 

Provides a means by which the in­
coming register test circuit can 
gain access to the register through 
the register link. · 

Connection to the Automatic Monitor, 
Register and Sender Test Circuit 

The automatic monitor, register and 
sender test circuit, abbreviated monitor, 
when provided is used to monitor on service 
calls incoming to the register and to initi­
ate test calls to the register. The test 
function of' the circuit checks the call to 
determine that it is completed satisfactorily. 
The monitor function of the circuit checks 
the pulsed number independently and compares 
it with that received by the register. The 
register is associated with the monitor by 
the M relay of Fig. 10. The monitor in 
combination with the register link associates 
the register with the monitor by grounding 
the "M" lead to cause operation of the M 
relay, 'l'he M relay receives its battery from 
the monitor over lead "BS". For monitoring 
purposes the monitor is equipped with an 
electronic dial pulse amplifier which 
-monitors the pulsing over the tip and ring 
leads through the M relay and the tone coil 
is provided even though no trunks require 
dial tone to provide sufi'icient voltage to 
function the amplifier. 
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For test calls Lhis ampllf"ier ls not used 
and a check is made or th-· number rec•ci.v,,d 
by the marker wi~h that dialed Lo the r~r­
ister. The 1·unctlons or the leads whi~h 
the M relay closes between the register o.nd 
the automatic monitor, register and test, 
circuiL are as follows: 

T Connect the monitor circuit to the 
R tip and ri_ng leads of the register 

so that a checi: ot' Lh:' number 
dialed can be made on monitored 
calls. 

RG 
FR 
CN 

MON 

TAN 

MST 

I-I 

SP 

DPG 

BLG 

MB 

'J. '.) 

Indicace the position of the reg­
ister in its marKer connector, the 
frame on which the mar~er connector 
is located and the position of Lhe 
mar~er connector on that frame, re­
spectively. 

Indicates to the mar!rnr th,1 t the 
call is a monltored or test call. 

Ind i_ ca tes co the mcni tor ~, rc1li t 
that it is a tandem class call with 
transmission of' cne full local of"­
fice code for t,he area. 

Indicates to th( ~1oni Lor ·:ircui t 
that ~he reglsLer ls scl~cLi_nf n 
mar:er. 

Indicates to Lhl· 1:,oni tor circuit, 
thaL Lhc rcfiSLcr ls orr-normal and 
is also used Lo hold the regis1.0r 
under cerLu.Ln cot,ditions or 1'a1lr:re 
to chec., .. 

Indicates Lo Lhe monilor circuLL 
that the re~isLer hQS given the 
distant end the · sGart p1:lsin~," 
signal. 

Indicates to the :r:oni Lor c ircul 1. 

that a direc: L pulsing type tr,,n,. 
is connected Lo the register. 

Indicates to Lhc ~onilor circuiL 
that a bylin'. pulsing type o;· 
trun:\ is connec led Lo Lhe rc1ris l('I'. 

Enables th.-• moni cor circuit to ma,~e 
the register appear busy to service 
calls. 

Connections tr) t.he Trai'l"ic Usage 
Recorder CircuiL 

The trafric usage recorder circuit is 
used for measuring the time In use of the 
various circuits or the 01·,·1ce. 

• --

• -

• -
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The register busy lead "RB" is 
connected to the winding of the RB relay 
and is grounded whenever the register 
is busy in service, by test or made busy, 

The register busy for maint~nance lead 
"RBM" is connected Lo thr~ winding or Lhe MB 
relay and is grounded whenever the register 
is made busy, This laad is also ~rounded 
whenever the circuit is being monitored 
or tested . 
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SECTION III - REFERENCE DATA 

1, WORKING LIMITS 

1.1 The use of this circuit is limited as to the loop toward the originating end by the 
operating limits of the L relay. The operating limits of this relay are as follows: 

Max. Ext Max. Trk Max. Cable Allowable Minimum See 
ff§. Ckt Loo:12 Cond Res Mile~ Bridge Cap. Ins Res Note 

10-20 4500 ohms 4200 ohms 42 0 30,000 ohms 2 

10-20 4500 ohms 4200 ohms 42 2 UF 30,000 ohms 1,3 and 7 

10-20 4500 ohms 3800 ohms 32 2 UF 30,000 ohms 4 and 7 

10-20 2400 ohms 1'300 ohms 20 2 UF 30,000 ohms 6 and 7 

10 4500 ohms 3t~OO ohms 32 2 UF 30,000 ohms 5 and 'r 

10 4500 ohms 3900 ohms 35 0 30,000 ohms l 

2. 

3. 

4. 

Source of Pulses - Dial or equivalent from DSA boards using SP Rl 3 or DL E330 cord 
relay and equipped with a cord tes~ set circuit with a false pulse generation test 
loop resistance of 2Hoo ohms. 

Source of Pulses - Dial or from s522 repeater relay or equivalenL. 
Holding bridge - 54AB inductor in series with 206 FF relay or equivalenG. 

Source of Pulses - Dial or equivalent. 
Holding bridge - noniductive resistance of 300 ohms or less or polar relays wiLh no 
inductors. 

fgf~I~~£rt½i:e~ 54Hiffid~~t~jut~t~~~~gs in series) in series with 206c relay or 
equivalent. 

5, Source of Pulses - Any repeater relay used in existing subscriber switchboard No. 1, 
or equivalent relay. 
Holding bridge - 54C inductor in series with 206c relay or equivalent, t'or 
use in switchboard No. 1 only. 

6. Source of Pulses - Dial or equivalent f'rom DSA boards equipped with SP R183 · or 
DL E330 cord relay. 

7, Bridged capacity must be a capacitor or 2 UF or less in series with noninductive re­
sistance. Bridged capacity of 2 UF to be used only with 10 PPS dials. 

, ,. Source of Pulses - UA37 repeater relay with l UF in series with 160 ohms around its 
winding, receiving 9 minimum to 11 maximum pulses per second with 41 to 72% break 
from CX or SX signaling circuit. 

1.2 Maximum resistance in the "D" lead Rela;ys Functional Meaning 
from incoming register to, incoming 

trunk - 10 ohms. 

2. FUNCTIONAL DESIGNATIONS 

The functional meanings of the designa-
tions of the operating elements of the reg-
ister are given in the following list: 

llA 

2 
A5 
A411 

ONE-ONE PREFIX (Foreign Area 
Directing Code) 

A Digit Register 

Area Information Code 
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Relays 

ATP.£ 
5 

BTA£ 
5 

BTB2 

AB 

AC 

ACC 

AS 

~ 
5 

BL 

BLK 

BS 

c.?. 
5 

CAMAO, 
CAMAl 

CK 

CLl 

CLS, CLSl 

CLT 

cs 

0£ 
5 

DCK 

DL 

DP 

DS 

DT 

~ 
5 

FGO, 1, 2 
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Functional Meaning 

A Digit Translation 

B Digit Translation 

B Digit Translation Auxiliary 

(Trunk Completing to) A and 
B Offices 

Abandoned Call 

Abandoned Call Control 

A Digit Steering 

B Digit Register 

By-Link 

BL Lead Check (on By-Link 
Trunk) 

B Digit Steering 

C Digit Register 

CAMA Class Trunks 

Class Check 

Class-Dial Tone 

Cln.ss-Special Marker 

Class Transfer 

C Digit Steering 

D Digit Register 

Double Connection Check 

Digit Delay (Await additional 
digit or digits) 

Direct Pulsing (trunk} 

Digit Steering 

Digit Timing 

E Digit Register 

E Digit Steering 

F Digit Register 

Frame Group (tens) 

FS 

a.?. 
5 

GS 

H 

H~ 
5 

HS 

J.?. 
5 

JS 

Kg_ 
5 

KS 

L 

~ 
5 

LAC 

LR 

LS 

LT 0-9 

LU.?. 
5 

LUT 

M 

MB 

MRL 

MS'l', MSTl 

NPA 

NTAN 

OA 

OB 

ON, ONl 

OVL 

Pl-'j, P2A 

Functional Meaning__ 

F Digit Steering 

G Digit Register 

G Digit Steering 

Hold Magnet, 

H Digit Register 

H Digit St;eering 

J Digit Register 

J Die;it Steering 

K Digit Register 

K Digit Steering 

Line 

L Digit Register 

Local or Area NNO Code 

Link Release (trouble) 

L Digit Steering 

Link Tens (trunk locatLon on 
register link) 

Link Uni ts ( trunk loca t.lon on 
register lin,,) 

Link Units Transfer 

Monitor or Test 

MaKe Busy 

Marker Release 

Marker Start 

Numbering Plan Area 

Non Tandem Trunk 

(Trunk Completing to) 
Of'fice A 

(Trunk Completing to) 
Ofrice B 

Off Normal 

Overload (2ondition present 
on incomin;, register g;roup) 

Pulse CounvLng 

• 
• 

• 
• 
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Relays 

RA, RAl 

RB 

REG 

RLK 

RO 

RV, RVl 

SAO, 1 

SA4, SAZ 

SBO, SBl 

Functional Meaning 

Register Advance 

Register Busy 

Regular or Basic (trunk loca­
tion on register link) 

Release Link Check 

Reorder 

Reversal (of tip and ring 
polarity) 

Service (treatment for) A 
Digit One 

Service (treatment for) A 
Digit Zero 

Service (treatment for) B 
Digit One 

SB4, SBZ Service (treatment for) B 
Digit Zero 

sea, SCl Service (treatment for) c 
Digit One. 

sc4, scz Service (treatment for) c 
Digit Zero 

SUP Supplementary (trunk loca­
tion on register link) 

TAg Translator for A Digit 
5 

TAA, TAB Translator for A Digit Cut-In 

TAN, TANl-4 Tandem Class Trunks 

T,ag Translator for B Digit 
5 

TBA,TBB,TBC Translator for B Digit Cut-In 

TCl, TC2 

TDL 

TFg 
5 

TFT 

TM 

Trunk Cut-Through on Comple­
tion 

Toll Code Digit Control 

Trunk Link Frame Units 

Trunk Frame Units Transfer 

Time Measure 

TMA, TMB Time Measure Auxiliary 

TOL~ TOLl-4 Toll Class Trunks 

/ TRL Trouble Release 
r 

I/ 

Tubes 

AC 

DT 

LR 

RV 

TM 

3. FUNCTIONS 

Abandoned Call Timer 

Digit 'rimer 

Link Release Timer 

Reversal Timer 

Register Timer 

The register is designed to perrorm 
the followtng funct"Lons: 

3,01 To maKe itself busy while handling a 
service connection or while made 

busy by a plng into the associated make 
busy .iack. 

3,02 When seized by the control relays of 
the incoming register lin~ circuit. 

3,021 To establish a connection to the 
trunk through the link switch. 

3.022 To check for a double connection at 
the lint switch. 

3.023 To lock the trun«: to the register 
through the control relays and 

through the linK switch. 

3,024 To prepare the register for func-
tioning with either bylink pulsing 

trunks or direct pulsing trunks as indi­
cated by a signal from the link trunk 
group. 

3.025 To record the number 01 the trunk 
link frame on which the trunk ap­

pears. 

3,026 To record thA trunk location for 
trunks with line linlc appearances. 

3,027 To record information peculiar to 
the trunk such as number or digits 

to be received, local, toll, tandem, or 
CAMA class. 

3,028 On connections to direct pulsing 
trunks, to operate and check for the 

operation of the cutoff relay which opens 
the start lead and prepares the trunk to 
receivA pulses. 

3.029 To release the control relays of the 
link when the above !'unctions have 

been completed. 

3.03 To time for the completion of the 
link funct:lons and ii' they are not 

completed within a certain interval, to 

SECTION III 
Page 3 



CD-26041-01 - ISSUE 4D - SECTION III 

call a completing marker for the proper 
disposition of the call and to indicate the 
nature of the trouble to the marker. 

3.04 To furnish dial tone to trunks re-
quiring it. 

3,05 To reverse the polarity on the tip 
and ring toward a direct pulsing 

trunk as an indication that the register 
is prepared to receive pulses. 

3.06 To count the number of dial pulses 
in each digit. 

3.07 To register this count on a digit 
register on a two-out-of-five basis. 

3,0, To steer each digit count to the 
digit register corresponding to the 

digit being received. 

3.09 To register the initial 11 of a one-
one foreign area directing code over 

tandem trunks on a prefix counter instead 
of on the regular A digit register. 

3.10 To determine when all digits have 
been received: 

3.101 By an indication received from the 
trunk class relay in the link cir-

cuit. 

3,102 By timing for additional digits 
to be dialed. 

3.103 By distinguishing between tandem 
codes preceded by the 11 prefix and 

tandem codes not preceded by the 11 prefix. 

3.104 By recognizing lXl and llX or llXX 
codes over intertoll trunks. 

3.105 By recognizing NlX, NOX, and NNO 
codes over tandem, CAMA and intertoll 

trunks. 

3.106 By recognizing lXX and OXX codes 
over intertoll trunks. 

3.107 By translating the A code digit. 

3.105 By translating the A and B code 
digits. 

3.109 By registering the last equipped 
digit. 

3.11 To ground, as an end signal, the "-7" 
lead to the completing marker of the 

next digit beyond the final digit received 
on a call. 

SECTION III 
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3.12 To select a completing marker when 
the required number or digits 

has been received. 

3.13 To establish the transmission condi­
tion in the trunk when all digits 

have been registered. 

3 .14 To prevent th,, register from respond­
ing to extra digits. 

3,15 To furnish the completing marker with 
such registered information as is 

necessary for it to complete the call. 

3.16 To recognize an abandoned call bv the 
subscriber and to restore the r€gis­

ter to normal under ttiis condition. 

3.17 To provide a regular and an alternate 
release circuit by which the complet­

ing marker can release itself from the reg­
ister. 

3.1, To restore the register to normal 
when the release signal is received 

from the marker. 

3.lY To time for undue delays during each 
stage of the call. 

3.20 To select a mar~er and request a re­
order signal for the trunk if the 

register times out. 

3.21 To recognize a test call on a trunk 
and immediately select a mark,:r in­

dicating to the marker that it is a trunK 
test call. 

3.22 To provide means whereby the auto-
matic monitor, register and sender 

test circuit or the incoming register test 
circuit can connect to the register. 

3.23 To provide peg count and all re~ister 
busy indications. 

3.24 To shorten the interdigital Liming 
interval when all registers are busy. 

3.25 To provide for operating intertoll 
trunk partial dial and permanent sig­

nal peg count registers. 

3.26 To provide for registering up to five 
tandem and five toll classes to en­

able the marker to screen or restrict calls 
on certain trunk groups. 

3.27 'l'o provide i'or l'unctioning wit.h up Lo 
four digit terminating class trunks . 

• 

• 
.. 

• 
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3.28 To provide for functioning with up to 
4 five digit terminating class trunks. 

3,29 To provide for functioning with ter-
minating or nontandem class trunks 

which transmit two digits of 3 digit home 
area office codes or which transmit the full 
home area office code. 

3.30 To provide for operation with the 
Traffic Usage Recorder Circuit. 

3,31 To translate NPA codes of the type 
NIX, NOX, and NNO. 

3,311 To detect the code NPA-411 as an 
area information code. 

3,312 To recognize all codes with O or 1 
in the A position as nonarea codes. 

3,313 To distinguish between NNO codes 
assigned for NPA only, local only, 

or for both NPA and local use. 

4. CONNECTING CIRCUITS 

When this circuit is listed on a Key­
sheet, the information thereon is to be fol­
lowed. 

This circuit will function with the 
following crossbar system circuits. 

4.01 SD-26040-0l, SD-255 5-01 - Register 
Link Circuit with Bylini( Operation. 

4.02 SD-25762-01 - Master Test Frame, Jacl:., 
La.mp, and Key Circuit. 

4.03 SD-255 6-0l - Marker Connector. 
sn-26026-01 - Incoming Register 

Marker Connector Register Part. 

SD-26029-01 - Preference Control 
CircuH f'or Marker Connectors. 

sn-26025-01 - Incoming Register 
Mark.er Connector - Marker Part. 

4.04 SD-25680-01 - Automatic Monitor 
Register, and Sender Test Circuit. 

4.05 SD-25672-01 - Traffic Register 
Circuit, 

4.06 SD-25805-01 - Master Test Frame 
Connector Circuit. 

4.07 SD-257~5-0l - Group Busy Circuit for 
Originating and Incoming Registers. 

4.08 SD-26077-01, SD-25581-01 - Incoming 
Trunk Circuit from SXS Office -

Bylink. 

4.09 SD-26070-01, SD-25~3-01 - Incomin~ 
Trunk Circuit - Direc~ Pulsing 

('I'ypical). , 

4.10 SD-809 9-01 - Llignaling CircuiL -
Tone Supply. 

4.11 SD-259 8-01 - Inco~ing Register 
Test Circuit. 

4.12 SD-26050-01, SD-2551)-01 - (Typical) 
Out~oing Sender Circuit - Dial Pulse. 

LI .13 SD-26002-01, SD-2:>5::i(J-01 - Comple•,ing 
Marlrnr Ci rcui L. 

4.14 SD-9,73 -01 - Traffic Usage Recorder 
Circuit. 

4.15 SD-27633-01 - Office Test Brame 
Test Circ11tt. 

4.16 SD-94 20-01 - 'l'ime Delay Control 
Circuit. 

5. MANUFACTURING TEST RE0UIREMENTS 

5,1 The incoming reeister shall be capable 
of performing all t,1e service functions 

specified in this circuit description and 
meeting all the requirements of the circuit 
requirements table a~d also shall be ca­
pable of functioning under test conditions 
listed below. 

5, 2 The pulsing and coun,,ing functions of 
the register shall be chec~ed with 

the Collowing condit1.ons. 

5.21 A precision pulse generating circuit 
such as SD-25680-0114 (or equivalent) 

capable of generating dial pulses within 
the lirni ts o;· accuracy given by Fig. 6 in 
in~ormation Note 304 in the SD. 

S.22 Trun:: loop ·~1rcu1Ls (or equi•.falenG) 
as shown by Fie;. 7 in ini'ormcJ tion 

Note 304 in the SD. 

5,3 Nominal circuit condiLions may be 
employed in tnesc tests except as 

speci.i'ied in 1:,he following paragraphs. 

5,31 The pulsing and counting Ceatures of 
the register circni~ under test shall 

be- chec:,ed using the pulsing loop and leai<. 
condi ti.on covered by the Fig. 6 and 7 i'or 
at least 4 digits; two digits or lass 
than 5 pulses, preferably ones or twos, 
followed by two digits or' rnore than 5 
pulses, preferably nines or zeros, shall be 
dialed under each condition and all digits 
dialed shall be correctly registered. 
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5,32 The test circuit shall provide an 
interdigital interval or 1J3 +13 

milliseconds for the pulsing conditions 
covered in Fig. 6-D. For other pulsing 
conditions this time may be exceeded. 

5.4 Under certain dialing interrupter 
test conditions where the interdigital 

interval is short, the TMB relay may not 
have sufficient time to operate so as to 
cause a recycle of the TM timer at the 
start of each digit. Due to this limita­
tion, it may not be possible to test the 
register with the overload timing relay 
OVL operated and using a large number of 
digits, each with a high number. Under 
these conditions, the TM timer may function 
before the entire number is dialed. With 
the OVL relay unoperated, any number ot· 
digits, each of any number may be dialed. 

6. TAKING EQUIPMENT OUT OF SERVICE 

6.1 Method of Taking Equipment Out or 
Service 

In order to take the register circuit 
or any of' its associated apparatus out of 
service insert a No. 322A plug in the as­
sociated Incoming Register Make Busy Jack 
IRMB at the jack bay of the Master 'l'est 
Frame. 

6.2 General Precautions to be Followed 
when Working on the Apparatus 

When working on the apparatus, the 
register should be made busy by insertin~ 
a No. 322A plug in the associated IRMB ,jac,, 
at the master test frame. No further pre­
cautions are necessary unless otherwise 
specified in the circuit requirements tabJe. 

7. ALARM INFORMA'rION 

7.1 Time Out Alarm 

7 .11 Condition 

If a dial pulse incoming register en­
counters a delay in the progress of a call, 
the register timing circuit will operate 
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and attempG to release the register as de­
scribed under overall Liming. 

7.12 Indication 

If the register releases satisfac-
torily the only indication of' the condition • 
will be the momentary lighting of the time 
out lamp TO for the register on the masLer 
test frame. Should tl,e register fail to 
release, the TO lamp will remain lighted 
and the common alarm timing circuit will 
begin to function and, Qi'cer 10 to 15 sec-
onds, operate the ma.;or alarm and light Lhe 
register and sender time out lamp R-:~ Tor. 

7,13 AcLion Required 

If in response to a ma,jor alarm a • 
lighted TO lamp is found, insert a No. 322A 
plug in the Incominc; Reri ster Mai:e Busy 
Jack IRMB associated with the TO lamp to 
silence the alarm and remove the register 
from service. 

7.2 Link Release Trouble 

In addition to Lhe cime out. feature 
covered under alarm in~ormation there are 
also link release and double connection 
checking features provided to checK that 
the link functions are completed in the 
allotted t Lme and ·Lha t tho re are no dou bl c 
connections on the link path. The opera­
tion of this timing circ1;i t. causes the 
sei2ure of a completing marker for appro­
priate action which may result in a trouble 
recorder alarm. The mar1·:0r t1,en causes 
release o the register. The procedure to 
be followed in response to the trouble re­
corder alarms which may result rrom the 
operation of this timinr circuit is covered 
in Section A374,636 trouble recorder alarm 
routine No. 5 crossbar of'l'ices. 

7.3 Fuse Alarm 

If in response to a major alarm an 
FA lamp is lighted at an incoming register 
frame, it is an indication that a ruse has 
operated at the associated frame. 

Replace the operated fuse to restore 
the alarm and extinguish the FA lamp. • 

.. 
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SECTION IV - REASONS FOR REISSUE 

CHANGES 

A. Changed and Add!d Functions 

A.l Provision is made for operation with 
numbering plan area (NPA) codes. With 

this feature, the register wili translate 
Nll local information codes, NPA411 area 
information codes, and NNO codes assigned 
for NPA only, local only, or both NPA and 
local use. 

A.2 The interdi,ital electron tube timing 
circuit (D'l') is su~erseded by a trans­

istor timing circuit (DT) to provide closer 
timing tolerances. 

B. Changes in Apparatus 

B.l The following apparatus changes are 
required to provide for operation with 

the numbering plan area feature. 

Relays 

Superseded 

SAZ - AF59 -
Option "YK" 

SBl - AF115 -
Option "YK" 

SBZ - AF59 -
Option "YK" 

SCl - AF15 -
Option "YK" 

A411 

ATAO, 1 

ATA2, 4 

ATA7 

- AJ15 

- AK4 

- AK4 

- l/2AK4 

Superseded By 

SAZ - 1/2 AK4 -
Option "YL" 

SBl - 1/2 AK4 -
Option "YL" 

SBZ - 1/2 AK4 -
Option "YL" 

SCl - 1/2 AK4 -
Option "YL" 

- Option "ZZ" 

- Fig. 15 

- Fig. 15 

- Fig. 15 

BTA0,1,2,4,7 - (5)AJ202 - Fig. 15 

BTB2 AJl'83 Fig. 15 

LAC - l/2AK13 - Fig. 15 

MS'l'l · AFlOO - Option "ZZ" 

NPA - l/2AK13 - Fig. 15 

sc4 - l/2AK4 - Option "ZY" 

scz - l/2AK4 - Option "7.Y" 

TTC - l/2AK30 - Option "ZX" 

Networks 

(22} 105A - 1 for each relay added above. 

B.2 The following apparatus changes are 
required to replace the DT electron 

tube digit timing circuit with a transistor 
timing circuit. 

Superseded 

Capacitors 

DT - 4JJQA -
Option "YB" 

DTl - KS-13368, 
L3 - 1000 uuf -
Option "YB" 

Electron Tube 

DT - 313cc -Option "YB' 

Resistors 

DTl - KS-13490, L3 -
0.1 meg. - Option "YB" 

DT2 - KS-13490, L3 -
lK - Option 'YB" 

Superseded BY 

DT - ( 2),437Q,A -
Op1;ion 'YC" 

DT3 - 145A - 2. 21 meg. - DT3 - 221A - 56')K -
Option "YB" Option "YC" 

DT4 - KS-13492, L2 -
12K - Option "YB" 

Rel~;y 

DT - AF67 - Opt..ion "YB" 

DT4 - l;,AF -
Option "YC" 

OT - AJ3 - Option 
"YC" 

D. Description or Changes 

D.l The register is arranged to handle 
numbering plan area (NPA} codes of 

the type NNO, in addition to NIX and NOX 
area codes over toll, tandem, and CAMA 
trunks. Provision is also made to handle 
codes such as 411 (home NPA information) 
and NPA 411 (foreign NPA information and 
to distinguish between NNO codes assigned 
for NPA only, local only, or interchangeable 
(both NPA and local) use. 

For this feature, relay TTC is pro­
vided to recognize calls received over toll, 
tandem, or CAMA trunks, and relays SC4 and 
SCZ are provided to detect the digit zero 
as the C digit. In addition, relays A411 
and MSTl are provided for translation of 
NPA information codes, and the relays of 
Fig. 15 are provided for lranslation of NNO 
codes where these codes are used on an 
interchangeable basis. Option "ZX" replacing 
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ZW, and options "XY", "ZZ", and Fig. 15, 
all rated feature standard, are required 
in providing these relays. 

This feature also involves a code 
change of the SAZ, SBl, SBZ, and SCl toll 
code translator relays to provide more 
contacts, and certain wiring options 
designated "YE" and "YJ" must replace 
wiring ootions "YD" and ''YH", respectively. 
Options t,yJ" and "YH" are rated feature 
Standard, option "YE" is rated Standard 
for all future jobs, and option "YD" is 
rated "Mfr Disc.". In addition, the DT 
transistor timing circuit described in para­
graph D.2 must also be provided for this 
feature. 

D.2 The DT electron tube digit timing 
circuit is replaced by a transistor 

timing circuit to provide closer timing 
tolerances during interdigital intervals. 
The new timing interval is 3,2 seconds 
minimum, 3,5 seconds nominal, and 3,8 
seconds maximum, replacing the former timing 
interval of/2.8 seconds minimum, 3.6 seconds 
nominal, and 5,4 seconds maximum. 
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The new DT timing circuit is assigned 
option "YC", and rated standard for all 
future jobs. This circ -it must also be 
provided when the register is arranged for 
operation with the NPA features. The 
former DT timing circuit is designated 
option "YB", and rated "Mfr Disc.". This 
involves the apparatus changes shown in 
paragraph B.2. 

D.3 The KS-19150-52 group and the 
KS-13490-92 group of resistors are 

similar but the KS-19150-52 group is pre­
ferred and is, therefore, replacing the 
KS-13490-92 group in all No. 5 crossbar 
circuits. This involves a code change of 
all KS-13490-92 resistors used in this 
circuit. Since the resistors are physically 
similar and the code is not marked on the 
apparatus, this change is made on a no 
record basis. 

D.4 Circuit Note 109 is modified to 
include the use of option "A" where 

markers are arranged to handle interchanable 
codes. 

•-
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