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‘This manual prcvides the in!crma!ion nkcessary to 
configure, install, oper2:e and maintain the PREMIER 
NC-1 646 Cigital %ybrid Key Te!ephone System. . 

:03.20 ;iEGU’LATGRY INFOFIMATICM (FCC) 
The Federal Communications Co.mmlssion (FCC) has 
esk?b!ished ru:es which allow the direct connection of 
the NC-! 648 Digital f-fybrid Key Telephone System to 
the telepSone network Certain actions must be 
undertaken or understood 3EFOR5 the connection of 
cXStOC72l a3:e2VideS S!quip~,ai ‘- 4 13 comp!eted. 

. A) TELCO MOTlFlGATlON 
Sefoie connecting the NC-! 643 Digi?a! Eybrid Key. 
Te!ephcne System to the telephone ne?w@rk, the lccal 
tefephone company must be given advance no:ice’of 
intention to use privately-owned telephone e@pmeni 
2nd provide the foltowing informetion: 
1. 

2. 

? Y. 

-. -j 4. 

Tie telephone numb&s to be connected ?o the 
sys?em. 
The FCC l?egistration Number whkh is !oca!ed on 
the Key Service Unit. DLP-82\1-i 2254~ZF-4 
The !?inger Eouivaience Number which is a!so 
ioca!ed on ?he .Key Service Uni!. C.F;A 
The USOC jack required: EJ2: X. 

;I. ‘:. b .’ 
8) I:\‘C!DENCE OF !-!AP,M 
If ihe teiephone company detenmines th2! ihe cus!omer 
provided eou$ment is f2u!ty 2,nd ky be czusing h2:m 
to tSe telephone network, i i should be disconnected Un!Il 

repair can be effected. If this is no: done, the ?elephdne 
company may temporari!y disconnect service. 

: C) CHANGES IN SE;iV!CE- 
The telephone coirlpany m2y make changes in its 
communIc2tions !aciIi!ies or procedures. If these 
changes should 2ffect the use of the NC-1 648 br its 
cap2bility with the network, !he telephone company 

. must give written notice. to the user to eilcw 
uninterrupted service. 

D) vA:NTENAXCE, LIMITAT+ONS 
f&in:eolance on the NC-1 648 Digital Hybrid Key 
T&phone System is ?o be performed on:y by the’ 
manufacture: or i?s au!horized ageni. The user may not 
make any chznges andior repaks except 2s speci?ical!p 
noted in this manual. If unau?horized repeirs or 
a!:e:ations are petiormed, any remaining warranty mq 
be voided. 
E) NOTICE OF COW’LIAKCE 
The i$C-7 646 Digita! i+brid Key Teiephone System 
comp!ies wi!h rules regardkg radiation andradio 

- frequency emission by Class A CO‘@Uikg devices. In 
accordancs with FCC Standard 15 (Sub-part J) the 
foifozing in!orma:io;l must be supplied to the end user: 

fhis equipment peneretes 2nd uses R.F. energy, 2nd i 
. not instiiied and *:sed in 2cco:d2r~e wiifi ihe instructio; 

.Vanual, m2y cause interfe:ence.to RedioL~ 
Cornmunicatlons. 
I? has b&n iesied 2nd found to compiy wi:h ?he iimj!s !or 
a Class A com,ou;!.ng device, pxsUe!?t !c SUkj-par: J of 
Par! 15 of the FCC Pu!ss, which rre designed !o.provil: 
reason&e protection against such inWe:ence, when 
cpsra!ed in.a cornmerck! environment. 

Cperaiion of ?his equipment in a residkia: area Is !i%ey 
to causeinterference, in which casd the user, a! his own 
expense, wiii be required to ?ake whatever measures 
m2y be required to correct the interference.” . 

F) ti3,RINrJ A!0 CGMPAT!SIUTY 
i The.PFiEMlER NC-! 645 Digital Hybrid Xey TeIephone 

SyS:em is hea:iog aid compatible, 2s defined in Seciion 
63.3; 5 of Part 68 FCC i?ufe& 

. 
.. -:I 



instiurnent to the Key Service Unit (KSU) over s?anda.rd 
teiephone wiring. The KSU contains printed cimuit So2:d 
assembiies that interface with ?he telephone wiring $d 
receive !5e analog voice signal. 

The cailer’s voice signal is sampIed at a rate of 8 KHz 
and is sent ?o 2n an2!og-to-digital converter which 
gene&es an eql-livalent eich?-bit binary regreseniatlcn 
of the original voice signa!.: 

2 Iv?du!atlon, permi!s sv 
: his process, ?u!se Code 

I J 
&chino wi:h zero !oss or disiortion. _ 

‘he di.gi:ized voice is ::ansmitted over one of :he fc*;; 
separete PCM sceech highw2JfS prsvic’ed cn $79 
l-iighway In:erc,Sange 3c2rd (;+-i;S). Eez;h hic+;;2-d “.. 
channel has thiny-:wo (32) ti,me s!ots for comY&g 
-thirQ-two (32) sep2r2tp + ._ i, ansmissions on one cha.rnei 
!aCi!ity, operating at a speed of 2.&8 !Wz. This 
arrangement ensures con!inucus, non-S!ccking 
operation 2nd e!imina!es ?he need for dedic2!ed 
interccm pa% for in?ernaf communica!ions. As the tail 
proceeds, !he CP3 connects system tones as required. 
A Tone Gens:a?or Eoard (TX3) provides dial, ,Scsy, 
ringback anderror tones for dist:iSution on t>e. speech 
h!ghways. 

The caller’s voice signa! is received 212n ol~?pu’. I=lca!ion 
de:e:;?ined 5.y the sys?em swits5ng memory, v;;Cle:e it is 
b’u5sequen!!y c!eco.c!ed 2nt t:ansmi:!ed in I!s cri;in2! 
an2ticra _ form. Cf7y--l;rr&!!\t 1*+ -, .I.” ce!k?d 72Q’s voice is 
~amnpled 2nd s~l~!fi2!p~ed c~‘e: i:>s ~~92 ;pJ‘.e ‘OF 
trensmissi.~n to :‘-o ~a!~$- n-+\ .” s +. ,j, 2!ls;ving “loih p2riies :c 

carry on a seeming!y uninterrupted, duplex 

- . . - . - - :  P . , . . . . . .  - . -  _._,.,, _-.- , : , .  _: ; ,  ._, 
.  .  

’ 
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200.10 TECHNOLOGY . . 
T$e PREfv?lER NC-1 648 Key Te!e$one System uses programmer ?o enter !he de:2 according t0 2 tX:tCn 
Time Division hMip!exing to perform c2II switching 
under control of 2 Z-83 mic:oprocessor located on the 

depression scheme. The new or.-existing d2!2 can ke 

d+!Eye< or vaIida:ec’ BY mcn?cnng ?he DSS LED’S 2nd 
Central Processing Board !C?3). The microprocesscr inteora!ed s’dzzer. 
-dire.c?s switching activi!y 2nd transmi!s gpd2ied s!atus The new customer data 5ase is stcred in RAbi me.mo,y 
i.nforma?ion ?o each e!ect:onic ierminal interfaced wi:h 

the system. These terminais co.mprise the Key 
t:72t is !&!q-pro:ec!ed In the event of com.me:clal AC 

Telephone Sets (KTS!, !Xec? S:a!ion Seisctors (DSS) 
pcwer jnterrupiion. 

2nd Pusy L2.rrq FieTs (ELF) (Refer !o Figure 2.1). 2.zez).2”, CA?,flCiTy 

‘ The Key Telephone ccnteins 2 microprocessor ihr? .Tp12 ?.‘tElqiER NC-: -SS,9 Key System is des$ned to 
monitors button ec?ivity, contro!s LED flash rates 2nd meet :he cop-munica:io.ns recukemen!s of medium to 
notifies the CPB of various ie!ephone s!2ies. .- large-size business offices. This modular system is 

The te!dphone user’s voice is tr2nsmit:ed f:om the engineer& for grcw:fh and, utilizing digita! technciogy, . 
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NC-1 54s EXTERNAL POWER SUPPLY (6337 35) 
Conveil~ 117 VAC :O ~24 VDC for SO’J:CO power i0 the 
DC!X conve:‘.er. Sp2:e ccxec:o:s aie providec! for en 
o$Ion21 b2ttery charging circuit. Includ~es 3 ft. AC power 
cord 2nd 4 ft. CC output ccrd. Tine external power supply 
is UL apprcved. 

, 

MC-1 648 DC/DC CONVERTER (433135) 
DC/DC converler provides regulaled iow DC vO;!e;e fc: 
ik3 $forr2!35 “-=’ &cd: & Lf!iiized in the sjtsfp.7. ‘v’oft&;a 

adjus:!tes? points and LED indicetors 2re prcvided on 
the !:on: pans1 of the modui2.r unit. The 20.52 ringing 

-amplifier for signaling single line telephones is 
in:eg:a!ed within !he DC/DC convener. 

COWPOX EQUiPMENT CAR’DS 

Four (4) coimlmon equipment cards are required to make 
the NC-1 648 operationa!.-These are ineiuded in the . 
NC-1 646 BAS!C SYSTErvl. 

NC-1 648 CPS (435348) 
CENTRAL PROCESSNG SC.4RD (CPS) provides the 

* ‘I .sgs$y memory 2nd dir SC!S ~~ikhing 2ciivi:y. Reed 
:v-emery (.RC!v!) contzins factory-set operatinti. d 

.; 
Instructions. Customer data is entered into R.2ndcm 
Aczess Vemory (R.W) 2nd is pro:ected >j a ma!! 
Ijthium ba::ery IOcated on tke CPB. Addition21 .RAM- 
~MTITO~ is a!lotted 25 a “SCr2tch pad” working area for 
dynemic data. The C?B coni&s eight (8) LED’s 2s 

diagnostic aids. P.!so, a D!? swi!ch 2ssemSiy is prc‘.$ed 
for Sa”*r rr~~, tg v2rious :?a:dwa:e and so%v;~.~e inlteti:ace 
p2r2meters. 

NC-1 543 SB ($35955) - 
%!GHWAY INTEIXXANGE GOARD (X:3) provides the 
system clock 2nd synchronlzes.the CPijwith the system 
voice 2nd eddress buses. Onehundred and-k;nly- 
eight (128) time s!ots are pxvided for NOW-BLOCKiNG 
0pere!ion. 

i I 
.,:, 

. . 

EXPA:\‘SICN CARDS 

Expar.sion c2rds are provided 2ccs:dinc: !O sys!om size 
2nd a,?plica!iOn. 

NC-15SE ccs-? (435843) 

co tw , ERFACE EX?ARD-PULSE’(CO3-2) ?1ted2ces 
iOUr (Z) !oO?-Si2% CO !ineS l?di iegCi:e djai-pulse . . 
signzling. Ezch COB-? co;!ains propram switches for 

sskcting di2iing sgxe, 8 1.: C fr 2.3 ,??sj, ?:eak.‘ti:ak$ 

:a:ins ($C:40, SS!SS! an< a :\‘c:;;l&:Sc-,4rt $*:,:iir,yi. A 
lxcitor t ED’is provide5 with each C.O. in:erface on the 
card Zo indicete if. that !ine is ringing. busy or idie. 
fi&ximum four (4) COSJ c2rds per sys?em]. 
~~-:st,a r,os-T (43592) 
CO fNTERFACE BOARD-TONE (0X-i) inier!!eces 

four {4) co iines and provides tone sender oper2tion for , 
DTMF 2$1!icat.iOr,s. Each C03-T provides 2 switch for 
p!ac.kg the card out of service. A monitcr L-ED ks . . -x;. i. . 
pro&&d with each C.O. intedace &thc card to rndrcale 
if :hzt tine is ringing, busy or idie. [Max:mum four (4) 
C03cards persystem]. 

NC-“;sr3 :<I? (435945) 
KEYS?ATlON !NTESFACE BCAR3. (KfB) srr~por’.s 
eigX<8) NC-! 643 Key Teleahones:The KIB has !ocr (4) 
I, 1-=-J : -=M m p:o:3clin~ .; + 0.-J “*a kotj :e!@nr,,n3 d&a &c*~i:s-r,e 

ks~k5r every tv~o (2) keg ie.!e.p.: “oc3s. .4 Ncrm2!/StrvIce . 
.sw2& is loceted on G&I K!B. A monitor LEDis piWi%ed 

to kn&i2.!e when one or more key +.3;3qhmes 2re.$-me. 
[X~T~rn six (5) K,!B’s Fer sys:e,+??:;. 

t‘jChZ543 sig (L$353L6) 
Si/$~E:L!I\!f pJjE,p,FA~E 6OAF.D {S.ls) p:ov&s tke 
in!&fce for eight (8) singie-line ie!ephoties. Each S13 _ 
requks a XSU position normally rese,rved for !he KB- 
.key sZz:ion interfa:e card. S!3 bo2idS 2:e insta:kd In the 

righting? SIO~S, in ihe !2st ihe (3) c2rd SAC! positions. 
lv!axkurn three (3) SIB’s per system, for a tOi21 capaci!y 
of tv+m:v-four (24) slngie-fine te!ephokes. (Rec~Jires the 
scE& * 



. . . . . . 
. . 

._ 

are rewired. Maximum one SC!3 per system, to s~‘~?crt 
up to three, (3) S13 cards. The SCB lzs a Z-80 central 
p;OCeSSOr for alloca?ing Sys km resour&s !o the single 
line telephones. Four (4) DTr\l;F receivers are iocated on 
the card for dialing detec!ion and to!1 restriction 
monitoring. 
NC-1 54.6 CTS (435947) 
CO TRANSFER BOARD (5%) provides actoma!Jc 
?rar,sfer of a.p;y six (5) centra! ~!fjce lines :o *Dre- 
designated Single-iifie ?e!ep%tes. Gxmisrci~! AS 

‘ power interrcstion or CPB fai!ure wiii ini!iate Wtransfer 
process. Maximum or.e.CTB per syslem. 
KC-1 648 ecs (435954) 
BAT-I-E6Y CHARGING SO’ASD (SCS) provides . 
constant vol:ace charging of two external 12 VEC ge!- 
type batteries.-The S6B card is p!ugged into the NC- . 
1548 External ?ower Sljp?!y (433: 35). During !css of 
commercial AC. pcwe.:, full system cperation is 
mainfained, wi!houi dropping connected cat&. CVei s 
prolonged period of power :ai!rrr&, ?he 3CS u.nit wiil _. 
electricaity disconnect ?5? ge!!ype.baZeries 5efc:e 
GV~:diSC!-G.!C& ~a..-,r 0 c’-magn occurs.’ 

STAT!ON AF?-AsAT% 
!\‘C-lSS3 KEyTELEP!+gNE !4751!7) . 
The NC-: 542. F(ejrT&$sne.is 2 Q!-:?,o.iyi2r ins?J.?& 
with SiXieer! (16) non-locking CO line SU’l’,Or.S, twelve 
("2) func?ion Sut?ons and :we!ve. (12) dial kdys fpr p&i !- . 
button diaiing. The !elephone con!ains a r$crop.rocessor 
for local operating func?io&, such as LED 2&I\;a:ion ar,d 
key-Sut?on moni?oring. kn internal speaker Fro\*TdeS call 
arm.ouncing, oo-hook moni:oring and tone ringing..The 

200.40 SYSTE% SFECiFICAT!C% 
. 

200.41 CABLE S?ECI,F!CATIO!\!S . 

EqtJipment 

se! Is acceg:ed wi:h 232&e, non-g!ere key Caps and 
ion&ife LED’s. Standard v&l each key ielephcne is an 
in!gg:aled handsfree speakerphone. A 12 f?. ha&se? 
cord, 7 2. mol;n$ng CC&, L’S?i k?St%dkCS 2nd 2 sg2re 
designa!ion sheet arelncluded. 

!iC-‘646 DSS (475-l 18) 
Direct Station Mection !unciions 2nd EUSY Lamp Fieid 
&s&y are provided by the DSS, with a TI?EX~XT of two 
DSS’s =er sps!em. !i 3 two -DSSt sys:e;n , the CL;S!Omiied 
prog’Em‘ming.is datze C. 6.: -+ +“e ilrst DSS. DSS cons?& a:e 

, .<‘equi?ced V.‘ith 60 SLl~?OnS,-conSiS:lnS Of.55 LED’S i3 
as& the a!tgndan! wjth c&I qocessing, and f?: 

-cws!omer.progra.mming. The DSS includes a 7 !t. 
mcssin~ cord, ser ins’;ricclio.is and a-space 
.designa!ion s>eet. 

N&l 5% BLff (435; 19) 
BUSY LAM,? f!ELC consisis of 48 LED’s arr2nged in 
tv,&g (: 2) :ObSs 0: btii!OFiS, iOW (4) kl!@CS 10 a row. 
The 3LF con!alns n3 function button+ 4 ma>ti,mum of. . . A.-. 
six (6) SLF’s may be instaiied in the system. The BLF 
inc!&es a 7 ft. mounting cord a.nd a spare designa:lcn 
Shed: 

. The N’?..:L F,hOtlNT KIT provides easymoz,!n?ing for 
Ihe .X-I 648 Key Te!ephoRe or DSS. 



2@3.4? ELECTRiCAL SFECZCAT!ONS 

~OWEF? SUF?IY 

AC !npct 
Output V0l!2ge 
Power Consumpticn 
Satiety Charge Fewer 

DC/DC COh’VEWTER 

DC Q+tput Vol:ages 

Ringing OUQUtVOit2Se 
Ringing Output Frequency 
Rin$ng Power Cor.sump:ion 

FUSE S?EC!FlCATIONS 

Losatbn 

Power Supp!y 

KIB 

= i 17 VAC I i !I%, W-!z, SInq:e Fh2se 
= 24 VDC I 5% 
= 249 VA meximum 
= 27.W @ 2A 

= 24 VDc: 5 St>; 

+5v9cI;% 
-5VDC+S% 

= 5C-85V Rms 
=2CHz 
= i .2VA 

Descrhtion 
AC input 
DC @@ut 
BaXe,ry Charging 

Name 

il 
F2 
F3 

ii. 

F2 
‘1 .I 
‘2 
i3 

Key S!a!ion l/2 Fl 0.5A 25ov 
Key Siaiion 3b4 F2 
Key Station 516 

OSA’25cy 
F3 0.5A:250V . 

Key Si&IOn ii8 F4 9.5A’25CV 

MlSCELUtiEOUS S?EC!FfCATIO~S 

MQki/BG!vl !npui-Required OUt~Ci Impedance 
of Music Socrce = ‘Max. 2K okms 
Dry Contact Ratings for Etiemal .Pt”ge Zxes ! 8.2 
aiid Loud Sell Control = !A@24V3C 

Cff-!-!ook fm?edance _ 
Trunk Type 

= 6~3cSms 

= Loo? Sta:! 



‘.. .  .  

= :@ppS,20FpS 
= 60/40,66/‘33 
= 3:2,2:1 
= :opps--E00rils. 

2opps - 400 Ins. 

= 5 1 E,‘$ 

= r; ‘?EGC* c I. u- 

= 70 !Twc r-47 ” . a.. . 

= 70 msec. min. 
‘ 

3ediel = 24 digi% meximum 

= 10 ncm5e:s (24 digi!s) per key !ele$one. 

= 36 n*umSe:s (24 digits) my assigned s:a:ion. 

. 

AT!ON S 

PiEY TELE?KONE 

CONDiTION 

;fer 

/ 
back 

S?ealy 
32 l?U FkShiRg 

4&C f?M Flutter 
60 I?M i?‘inic 

120 PM ikshing 

Steady 
S?eady 
S?eady 
15 !PM Flast+na 
30 PM flashlAg” 
SO I?%? fkshing 

Sk2dV 

.%a& 
S?O2c’V . 

+Lsc !?‘M i1c:te: 
6O.i?!iJ F!asSing 

LCCAT!ON 

C 0 Line ,Su!bn 
C O- Line &Zto.rl 
C 0 Line Satton 
C 0 Line Zuzon 
C 0 Li;le Sutton 

CON’. Sutton 
MUTE Buiion 
ON/OFF ESNon 
MW s?rtiOn 

?OLD E’Jtt.Oa? 
CAM?-CN ZJtion 

LCCATlON 

XW3ENCE (SEC) 

x ON/S Set OFF (3) 
b!e Sp!asS every 
Set(R) 
SecOW2Sec OFF 
.Jh:ee Bursts) 
;3ie SpizsS 1 Ses 
ry5S&mir,~S) 
Me Sp!ash evecry 
Sec{R) - 
Fee OiWC.2 Set OFF. - 
rhree Bursts) 
l!inucus !or 69 set: 
Set ON/O..5 Set OFi (3) :. 
x ONi Set CFF (R) 
Set Eurs? (A!u!ed) 
?CON!4 Set Off? (5) -:_ ____ .-. 
SecO!S/0.2Ssc OFF 
Tines?iuqe (S) 
SecON!0.2 See OFF (3) 
Set ONi0.2 Sec.C>FF 
Three bfiJ?S:S\ ,. 
?f 60 sec. 

br 6.0 Sec.. 
set Eurst 
ntinuous 

Set a,& 

7 tines 

tik!e Sp!asS in i Sec. 
Ale S$ash in 1 Sec. 
wery 5 Set (IT). 
!SecOX?h2S~cO~F 
/T3ree 3ursts) 
r.?int ‘0”s :cr : 5 sec. - I 
i S.ec tBiT.5 Set OFF 
;ec 0.%,‘4 Set OFF (2) 
;ec t2N.X Set Ci? (R) . 



..i 
, ._.  
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i&THCml - 1543 ?w.CT!CE 
; . 

MD !nte:ce$ion $40 Tdne (i+) 

Error Tbne gKl f 520ions (H) 
i!lk?COCl Time-Out 486 + 520 Tone (!-I) 
Interdigit Time-Out 480 i 620Tone (H) 
Hold Confirma+ion Tone * $40 Tone (I+) 

Originator’s Zone 
P2ge Alert Tone 

Transkx Tone .- 

620 Hz (Y, 1 .O SesTcne 
SdOTone It-:) Continuous 

v0TE.S: [S) = Handset (S) = Station Speeker 
‘ 

200.45 ENVIFIO!JMENTAL’SPEClFlCATtONS 

Ope:&ing ?ernger&re rage 32-iP4'F!O-40"C) 

0.2 Set ONJO. Set CFF _ 
3 Times-?2use (R) 

0.2 Set OMO.2 Ses OFF (3) 
A?er 15 Sec. 
AM 30 Sec. 
0.2 Set ON/O.2 Set OFF 

3 times-intercom diai tone 

(5) = Repeated 

,Lllkmidlty O-9076 (ncqn-condensing) 
_ 

250.46 DIMENS;ONS AND \VEIGKTS 

. KEY SERVICE UNIT FULLY LOAQED’ ‘D!P,ECT STATION SELECT03 
WiTl CC/DC CO,WEf?TE,F? 

,. . 

I-!eigM .273/15” 
-. . 

H&$! 3” 
-> _ 

1: 
witith 1 8” \‘fidth 8” 

. . . . 
Depth . ii” . Depth 9” 
Weight . 76 ibs. Weight 3 !bs. 

POWER SLf?PLY ZUSY LAMP FIELD 

Height ’ 11” Height 
‘\vdt!l . ?2” iZril?S 
Depth 8” ‘. De+ . r”’ 
Weight 40 lb5 . . M%Oh! 

3” 
F” 3 
9” 
2 Ibs-. 

CC/DC CONVERTES ’ htINI-?R!NTER . . 

Height 12” Reight 3 314” 
Width. 31l2” width 3ilC. 
Cep:h 81J4” Death 8 715” 
Weight 12lbs. W&ht 3 !hq .-_. 

KEY TELE?I+ONE STATION 

3” 
8” 
9: .. 
3-lbs. 

: 
1’ . 
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pit FEATUSE ~j3CXtPTiO~S 

3~0.10 KEY TELEFYONE-FEATGITES 
(ALPKABETLCAL) 

ALL CALL PAG!NG 
The system alIows three (3) forms of AR-C23 p2ging; 
iriternal, external and syste.m. 

AUTOMAT!C CO LiNE HOLD 
An active CO !ine call is .auto.ma!ical!y 212ced on Ex-Eo!d 
when many o! the feature bu:ons are p:e&ed. 

AUTOMATIC INTEXOV SXEC’!ON . 6 I . 
A station user is a.utom&a!ly connec!ec! ?o Inte:com dizl. 
tone when litiing the handse:. 

BACKGROUND MUSIC 
Key telephone users may seiect either o.f ?v:o’ch~r.riels 

of ba.ckground music over ihe key jeiephone spea.kers. 
:ciis?omer provided music soWce(s) requiredj. . 

~A-L-EfW BACK-U’ (MEIv;OW) 
The sptem memory,Is mgint2ined iti!l?e event of 
commercial AC power interiuption. The unique customer 
da?a base, sys:em speed ncmbers, stati& speed 
wmbers and last number dia!ed 2:s preskved by a 
iiihil!ti ba?teiy provided on ‘,!3e CP3. 

BATTERY BACK-UP (SYSTEti). : 
System BaWy B2tk-Up.provides fuil system 0pe:ctic.n 
-tz the event of 2 power faiiu!e, witi! t5e us& of 25 qtion2l 

. . .Lhargi.cg ,mtidule for ex?ernzl ge!+pe $2?e?ies. 

. 
!n:ercom cal!s 2nd transferred jines to enattended key 
teiephones may be i&i$V& by other telephones in t3e 
system . Up to four (4) FiitWJ~ Zcnes may Se assigned, 
corresponding with th, . p $our (4) In:erc:aiP~gin~ Zones. 

CALL TRANSFER . 
Call h2nd:ing is simplified wi!h ?Re call ?:ans!er p:ocess. 
External CO fines ;nayb&.quickly transferr$d?o id:e, or 
busy stations. 

CA!.<P-ON 
3csy strtions receiire 2 muted ale;t tone 2nd mzy have 

ou’:side cd3 annotiriced when 2 Camp-CA isanswered* 

CO LlNE GROU?S, .- 
CW!iai OE:iCe ((2.0.) !ines .72y be grosqe12 for mL’!?i- 
cus!o.meildepartme~: opera?io%. Access 2nd di2!icg 

privi!eges 2re dis;riQuted on a per CO ii?e grou$$.2;ion 
b&is. 

E!dE~GE!<CY,$‘OW~~ FA!LC;FiE TRASSFE3 
Cen:ral off& lines 275 a&matic=,l!y co>:rec:ec’ to ?:e- 
&sign&eiJ s:a:ions ir, i+e event of AC jW:i:i5ai!erjj 
faj!rJre 0: CPIJ tar!* WD ‘ ..Y.“. 

EXCL’JS!VC HOLD 
CO&es 2:e $2r,p$o3 Exclusive {Privr:e) :-;o:d when 
the user presses ihe i-!oid Su?cn. . 

EXCLUSIVE HOI3 RECALL 
. CO kes p!aced on Exc!usive Fioid 2nd forgotten, are 

pre-G:ogr,<rnrned :o :ec2!! the s’ation that inii;z;ed $?e 
i-lOid condition. 

CO LNE KEY PRESELECT 
A: idte CO iIne ,may be pre-seiectej for ~‘se five (5) 
seconds prior :o going oXbOok . . 

CO RiXGtNG 
Key $ztions can be progwnred to tec&; CO rinain; 
for 2?;)l com’bination of co,m71o~! or rest:ic’.ed cez;:al 
d-!ice lines. 

-_‘.‘_ 
.  .  .  

.  .  .  ,.’ 
‘__. 

CONFERENCE 
A key si2tion can set us a CoCfe:P,Xe g:Cup o! up !O 

nine ‘,2) pafiles c0nsis;ir.g O! key S!2tiO>S, Si.l~!S !i%? 
t&phones and &err,& CO lines. At a?y time, t5e 
contrcf;ing key sta:i’~n m.;1.23 exi!!!?e conference v:i?702t 
ir.te;rIJpikg tk other par?!.ies. The con!ro!!er c2n 
termin2:e!he con!erence arrengenen? by pressir,g a 
but:on.priorjo !he sj,stsm Cc5ference Time-Out. An 

.. optIonal secsnd nin;-?aCy conference pup m2y be 

provided. 

D!AGNOST:C STA.?T T!!dE 
This feature &lcws ihe ciis!o.mer to.delermine ;be 5.0 of 

.-.I day for avtom&c on-line system diagncs:ics to occur. 

D!RECT LINE ACCESS 
Key te?e?hone stztlons may have direct access to any 
or a!l centrai &ice 0; PABX lines. 

CQNOT 0lSTUFi3 (DND) 
DND-&mip&s incoming CO !ine tinging, in!ercn.m ca!!s 

End pziv announcemen.- -’ ,J +c at ‘rbe keystation in DND 
mode. D.$D ie2ture is a!iowed or der.ied cn 2 pe: s:a:ion 
52si.s:~‘ 



it\ITERCOM CALL!NG 
In:ercom communications are en3anced by au?o.metic 
intercom selection 2nd twc-digit di2ling. 

INTERCCM SIGNAL!NG MODE 
There are th.ree (3) inkrcom signaiing modes which are 
use:-seledtab!e 2! each key teiephone, they are: 
1. (T) io ne Ringing Mode -The ca!!ed per’,y hezrs a 

warble tone over the i?‘pr7>1 speaker of t>e I L- I 4 
telephone. 

2. 
a 

3. 

(?) ?2r;lng M&e -The c&d ;a?.y tears !kree (3) 
3IJrSfS Of Sp22!iei :Or:e iOi!OW& 3): 2 ~~e-W2~: kc? 

p1p. 

(S) Handsfree Talkb2ck Mode -The ca!isd racy 
hears :h:es (3) bxsts of spe2ker ?o.ne fo!!owed by a 
voice announcement. A donve:sat.ion c2n take glees 
with-out IiZing the handset or depressing the GN/Oii 
button. 

: .7 _, 

INTERNALZONE FAGiNG 
Key telephones may be arranged into four (4) groups of 
‘!r.ternal Paging Zones. Voice announcements occur 
over integreted speakers lccated in eech key telephone. 

LAST NUM3ZR RED!AL 
The sy&r;! re:2izs :$e !ast nun5er dia!ed at each key 
?eiephone, perm-Zing :ediaiing-of busy numbers. Lines 
i,+‘er,$jed 2s ?” DX Ikes wi!i actom2tica!iy her! a pzse 
foliowing ?ke diatsd tr:~zk access coce. 

LOUD BELL CONTROL 
Provision is made for ;=I- -hoy control c$ en external ringing 
device (provided by cus?o,mer) ih& v;i!l Se ectiva!ed 
whenever a CO incoming r+g ocsdrs. S,cecific fines may 
be @.recluded.frck this featlrre by a customer 
programming procedure. 

MES$AG~,VAIT!NG 
Unait2nded keys+ .a?ims may be notified of missed calls. 
Up to five ‘(5) messages may be queued 2g$nSi any key 

telephone in the system. . 

MUSIC-ON-HOLD 
Cus:ome:.s receive mlrsi :: over CO lines when piece< on 
Hc!d'=u'sr~a!~csicsou:cs reqaire-c‘). \‘, .e.., 

f4YTE KEY 

D3rir.z Xandskee Sq2krrghcre cpstion, t5e key 
ieiep’lcne micro=hor;e can be disabled fo: si:za!icrrs 
requiring privacy of ir2>smissio3 or in 2:eES w?ere i!?e:e 
2re high zmbieD:-noise ievels. 
ON-SOCK DIAL!XG 
Ca:!s m2y Se p!zced wi:hol J! tii?ins !‘?e !?2nc!sk While 
ho!ding fcr-2no:her ;;a<~, ;>is fe2?Lre permits easy ,mo+ 
toring kti! co;:~;frs.;::;:. : :;‘; 5. 

. . 
P3X “‘ALING 4. 
Any CO,‘PSX !ine rney Se programmed iC ignore :irs? or 
second digit dialed. This 2lkWS st2;ion iC!! restriction i0 

oppra!g properly wi:h P3X Xne ap~ezrances. 

PRIVACY : 
Automctic privacy is provided on a!!,. ,. ;m’e:na! 2nd exterfia! 
c2!k 

..- STATION ,vfSS/irJE ETA!!- RECORDING 
SM3R is 2 s!andard fea?ld:e that 21iO.WS t!7e custo.mer to. 
t:& os!ccino &i!s 5y CO ke, nc&ertiIaled, time o! 
&y, &T &km th2t pkxed !Se c2ii,.a& dqqation cf the , 
call. 

STAffON SPEED D!AL!NG 
A station user mzy program !en (! 0) fresue?$! $@d 
t&phone num!x:s for speed ca!iitig from that kky 
telephone. 

SYSTPV? HOLD 
,4 key :&Fhone user ma;l p12P,CL 2. CO !ine.into 2 CO,mlinon 
HOid st2!5 ::I *La.:~!:c;;~ 2ccessf:o.m 2nykej)?ele?hcne in 
the sys!em. 
SVSTEfJ “C!-D ,?ECA!-‘, .., 
CO :iaes placed on Sys!em HoId 2nd ?orgo;ten, c2n be 
progra.mmed to recall ?!z. s:aticn th 2; lniti2ted the Hoid 
condliion. 

SYSTEM SPEED D:AL:NG 
.-.Te!ephone mxkers !Sst 2:~ f:eqient!y dia!ed Sy seveial 

key br s.%gie line stations .rnay be programmed into thirty- 
six (35) System Speed iccess iocaiions. Sys!em Sp’ied 

: ,.- Dia!iq privileges are essigned. on 2 per station basis. 
System Speed ignores ;he st2tion’s ?oll restriction 
assign.men:s. 

3-2 . . . 
.., : 



Trans!erred CO !ioes wili autczm25cal:y :ecal!.t!e inXe:or 
if unenswered for a p:e-detem-tined period of time. 

VCLUME CONTROLS 
Each key !elepho ne is equipped with se?ara:e ccn!ro!s 
for Tone 2nd Voice Vcfume &jus:men:s. 

$30.23 sj$--gE-L;;yE ZAf’ ‘-=- a>-3 
Standard sin$e-line :elephones (DT!tiF type) can Se 
wed With the P:e.nier NC-; 643 key Spstezm. The 
follcv~ings a-e fee:ures’2ssocisted with the usage of . s!ncb-+n ‘o!e-~opes _.e ., I” he1 r/‘* . . 
CALL ?lcK-ti? 
An i.r;:erccm ceil or transferred iines :o 23 un2Eended 
stdtion may 9.e answered by a slnzie-!ine telephone. 
assigned io :he same Pick-Up Zone. 

co LINEACCESS 
Single-iine :elep.hones have procrammed dial 2ccess ?o 
select any or ai! seven (7) CO !ir:e groups.- 

co LINE HOLD 
A Cb line may ‘\e placed on Ex-203 2nd 12:er rstrkved 
Sy di2!ing a single co%e. 

CO LfNE TFb4KSFE.S 
co iines may b e transfe;:ed !O end f:on sinc:e-ii?e 
telepho,?es. 

EXTERNALZCNE PAGfNG 
Two (2) External Paging Zones m2y be 2ccessed Sy 
didling s,7ecifis twro-digit codes. 

INT E c R OQCALLTNG 
Single-be teleohcnes may ma3e an inte:com c&i jy 
lifting 5kte h2bdSei and dialing a two (2) digit number. 
An intercom call canno; be transferred 6r placed on ho:d. 
INTERKALZC)NE PAGING 
Four (4)k1ternai Paging Zones ;may be zcsekecf by 
di2ling sijecific tit@-digit codes. 

SYSTEM SPEED DIALING 
s;n?i=-‘:p= 4’ + $4. ,_ ;e;epSoces, i 2ilov;ed. ~22 u:iiize ihs System 
S;ee d Di&i;;s faa:;:e. 
fJNit,lE.qSA’b i&C;KT ~a~<sf,rv’E~e (l$iyeL,J , 
Sins!e-ke tel 5: r zes rz!gy 2r:s;::er des;cnz:e< inco.~ing -3’:~ 
CO :ines v:hec the key system is in ;ke !\lisht Se+ce 
mode. . 



. , The printed circuit boards !h2t are equipped in the KSU 
are referred tG as Key Telephone Units (KTU’s). The 
KSU has dedicded cerd s:ot positions th2!t are identified 
by co!or-coded adhesive labe!s on the front sutiace of 
ihe card guides. The abb:evie?ed neme of the associ2:ed 
KTU is printed on thrs 12bel. The KTU’s have colored 
ejector t2+ !ha: correspond to ?he colored 2Zhesi& 

labe!s fo: quick iden!ifica:ion of the rro?pr card s!ot i I-* 
position. 

The upper shelf of ?he KSU prcvides eight (E) KTU czrd 
sic3 cesig, IC.sd --fd 1;: .‘L!3, readins f;or;l :ez ‘0 :jaht. The - 
icv;er or bo?om sheii of the :K.SU ,provides!en (; 2”) IK:Tt) 
card s&s dncigr&a+ I 4 f d _.I .,a- , -& I 0, re24ing frcn :eft to right 
(Refer io F&e 4.1). . 

G:c1tz.2.3 K+tJ D”?C,qpT;ONS . -b 

‘400.21 CEtiTZAL PKOCESSING- 3C’ARD (CPE) 
CENTRAL PROCESSW? EOAPD (CP3). foca!ed in. 
card posi?i:on L-2 provides fh5 systen memory and 
con?ains 2 i-80 microprbcessor ihai directsswitching 
2ctivity.. Bad Only Memo~qy(ROM] con?ains fzctory-set 
operi?.ing instructions. CusZomer da!.2 is entered into 
Eandom Access Kerns-y (SAM! 2nd is pro!ected by a 

: lithium bzttery loC2ted on the CP3. Addiironai X$& 
‘\,,.. 

.I 
memdry is e!iotthf ES a “scrz!ch pad” working 2rea for 
dynamic d2tal The CP3 contains eight(Z) LED’s 2s 
di2gnostic aids. Also, 2 DIP swz:iicS sssembly Is provk!sd 

fcr sstt’iing various syste.m parame!eis; The cps is c.z:or 
coded with yeliow ejecior tabs a,nd is loc&ed in KSLl 
ca:d s!o! L2. [!l”laximum’ok (1) C.PB per system> 

The e:ght-pin DiP swi!ch essemb!y is ioca!ed 2; th& front 
edge of the C.33. The switch.pins 2re numbered 1 to 8 
r&ding from tcp ?0 b&tom (Refer?o Figure 4.2). 

. FUNCi!Ck 

Sv4i:c.h 3 - 

switcs 4 2 

.&i!cS 5 :- 

Swkh 5 - 

SwEc!l 7 - 

swi:cs 8 - 

SC:! re~~2.<~:o-mc~i~Gr sWiich. RigIll (OX\!!’ 
norma! SXDR moni:or. Lef? (OFF) wil! 
en2Sle so3 r2St2ri i0 be ,printed on monitor. 

S0iS;Hard res!2rt switch. Sight (CN) normal 
soti r2 St& rcutlne io!k?Wed. Left (OFF) 
up3 de:ec:ion cf a bit error, a hzrd res?art 
wilt occur instead cf a soft restar’.. 
KOTE: Sh&Cd 5s in riqht (ON) posi:ion for 
nor.mal 0.oeretio.h.. 
This switch. vff?en rig?l? (0,X), en2Yes !be 
S~-~~~~ QT-Ttp?Lt foi i~2c~<i~~c ?’ ” L. syskzl 
gep5r2.i=$ c&$. f,p{her, S:J,“fi is p.$ :spd, 

s>o:J!d be jn I& <OFF) p&tio~. 

.Diin:er OuipJf bX?t! SWkh. When io the !eft 
(OFF) position, ihe twenl’i-nine C!?2SC??i 

mini--printer is supported using.two-!ine 
2bS:cvi2:ed cutpks. When ?o the right (ON) ’ 
@iiOn, a standard eighty-ch2racte: receiv- 
ing &vice may be connected for SMDS 
I!s:ing cr herd copy printout of the Customer 
C2!2 Base. 

L’WS2d.’ 

I !-. ,q-j .-,i’--G . 

4.00.22 i:IpJf-:iSAY INTfRCFXNGE SCA!?? (Sir7) 
Tb2 H;&;j!Kf lNTgsCH)+JGE 60,42:9 (2;s:) provjP2s 
‘+ t1 *es)-,. c =fem l CV c-look tndsyr!cSrcniz2tic:7. FGU: (4) PCh,! 
spcecS highw2ys of.32. time SiOtS each, are mul:ip!exed 
on this KTJJ. The to?a! one hundred twenty-elgh! (128) 
time slots prcvide for 2 non-b!ocking sy.s:em opertlion. 
The !+3 is !oca:ed in :KS’U card slot i-3 2nd is color coded 
with orange ejector labs. ‘$aximum one (1) HI3 per 
system]. 

Switch 1 - This s&!ch is the “write memory” switch and ‘- 
shouid be t0the left (OFF) position:ihe 
switcS is momentari!y operated to the right 
{ON)‘when ihe customer da!2 base is 
2$2t.e<.-The swifcS is then ret*ur.ned :o the 
ieft (@iF) to p:evbnf forced Ioading of . 
dsfafdl? 62:a upm pmer-in:,. . ‘o*ruption 0; 

spts.: i : ,=. b , es!e:i. i i-d r 

T5e CTS (Gear to Send) DiseSe switch is 

o.c\;i&ed 3 ihe ieft (OFF) position for norm2i - 
term,ir.2lo~cr2:ic.n. T3 use 2 :er,zir,zl tha? 

&es not send CTS si.p?ai. operate the 
SWiiCb ?O the right (OX\!! ?CSiiiO?. The 
KC-1548 ,mini-printer operiks wi!.:h swi!ch 2 
seieded ?o 32 !et! (O.FF) posi!ion. 



1 kern 1 Descylpiion I I I Satin0 ” I 
Fl 1 CataiPowerfor DSSi, aiF;- 1 1.25A’2SCV 1 
F2 1 DatdPowerfor DSS2,3LF4-6. 1 1.2.5Aj25GV 1 

, F3 i Power ?or Mini-Printer 1 @.5A/25CV / _ 

433.24 CONFERENCE BOARD (GIG) 
The CGNFE~ENCf s@AFiD (CEG) a!icws key 
telephones 2nd gx:e;nal CO !ize p2r’,ks ?0 TlSi~e i?tO 
separate Wee-p2.Q conferences, a nine-Fa.?y 

. conferenqe Or other ~cm5inations no! exceerjinp nine (3). 
par’,ies. 
TSe Cl<3 is e@pped v&h 2 Norma!/S&r~ice SVA?CS 2nd a 
busy circuit monitoring LED. The service sv:itch may Se 
used to aid in iemo\ral of the board with system povm XI. 
TSe CN3 is koior coded v&:3 !32ck ejec:oi?ebs and 
.must be !ocated in KSU card position L5. 

A second CN3 may he insetiec’ in KSU ca:&posi?ion sfo? 
L6. This ca:d wduld expand the system con?erence 
c2~ability to a!lcw two (2) sepkrete nin?-p2rty 

. ( COE) 
The NC-! 648 Key Teiephone System !-IFS CCL’PBX Iins - i D:eril I Cescriptinn Edins 1 
interffacs Sc2rds for operatipn with ei?her DiMi Or dial 
p~l!se signa:ing iines. %:h boards are color toded with 

I Fi i Key S?.a?.ions-:/2 1 
4 

()5>.:25C; v ! .“.., -; 
white ejecbr :a% 2~6 rmy 5e fosged $ KS9 card skis i 

F2 ; Key syr-:= iI ,w 3: $ i i 554’25C’J 1 
-I.., 

* L7-LiD (F(efer to Figure 4.4). jMaxinun fcur (4) CO9s. .__ ._,. ,-_. j F3 ! KeyS?z’,ions 5!6 1 !- 
pei sys!em] I ;Kg i &y Stations 7;8 i OSN25‘J 

, -.--- 

2 + 
~ 



-:I)1 srep,e~~c13 2 
-’ . , r : 5s. ;!\!2xim-Jm l:nree (2) S!3’s per 

sysiem] 
_’ : . 

400.28 S!NGiE LIKE COtdT?‘OL ~ORSD (SCE) 
TheSINGLE LiNE CCNTii@r _ 5CAKI (SC?.) is p!ugged 
.ir,!o the KSU when sizgie Ike i2lephOl7CS are r2CjUii2d. 
The SC3 supports up to three (3) SIS cards. The SC3 
h2s a Z-80 mic:o-piccessor for a!ioca!inS system 
resources to the sin$e fine ie!ephones. !%Jr (4) D?!k<F 
receivers are ;oca?ed on 51% card for diaiins detec?ion 
2nd toil :es!riction moni:O:lng. The 2G-!z iin$ng sigia! is 
ser;e:e!ed nn ihe sm. 

Ti;e SC3 is c&jr coded ;*Jit5 red ejector i2>s 2r.2 is 
I iocated in KSU card slot pcsit!on Ll . [Maximdm oze (i ) 

SCB per system]. 

409.29 C6 TPANSFEZ 30A3D (CT3) 
The CO TRAWFER BOASD (CT9) provides automatic 
transfer of any six (5) central office lines to pre- 
desisna?ed single& ieiephones. Cor;l’merciel AC 
power interruption or CPU failure wilt initiate the transfer 
p:ocess. A manual transfer switch is provided for !es?inQ 
purpose. 

‘The CT3 is color c&es w!th triue.‘ejec!or ta5s and is 
located in KSU card slot position U; . L. ::daxi,mi;.q f-no (: ;. _ ) 
CTB per sys;erq 

433.50’ DC/DC COX’,lERTE3 
The DCiDC converter receives the 24 VDC from the 
power supply and convefis it in:o re@ated tow CC vol- 
tase for swi?ching and memory cfrcuits, The fron! panel 
of the IX/DC conver?er Is equipped with an O!WGF 
Switch, +S VDC :use, i 24 VDC fuse, vcl:lge.ad$Wtest 
psints and pcwe: monitor LED’s. The 20Hz genera?ed 

420.53 3#4T-5~;‘1’ C%ASGING !3CAZiD 
An option& I,AJTRY CEARGtNG SOARD (%a) may 
Se plucced into t>e specia! adaptor provided ir,side !he 
s:andiri NC-: 648 External Power Supply. T>e 6CS. _ 
provides etectronic switch-ever to an ex?ernal24V. 
se!-:iroe k&tent assernbiy bcrins emergencies. The 
q:+:i!&t:qn t*tcz;j occu; w&r: csmn;e:c&l AC pzk-;er is .,., .u .I. , 
+;;:u$ad; $~*~cIJ: 2"arfion calf .g)~oc~ssipo nr ( ._ . . . .MU -... J - -' 

.' --co~nec:e.c! c&is. Dependins on !ke cag2ci’;y of the .;. 
. ,. ex:;;na! ba:!ery package. full system operation wi!l 

con:inue until AC power is restored. During extended 
_ oz;l’:a;es, the b:rt:e:ies wokId nc::mz!iy be damqed by , 
excessive ~ischqe. :iowever, ?he “DC3 will .monitor %e 
ba!!eri ter.mlna!vo!tags and will automa?ica!ly disconnect 
the systeti I0a.d when battery terminal vcl!ace is reduced’ 
to 22VDC. At t!-&‘time, the system wouid swRch to 152 
power fai!ure transfer mode. The EC3. is snipped.ia a kit 
with fuse, warning tag 2nd adhesive ta5el. 

I 12x32 

I 16x48 
for ringing single line telephones is amplified kihin 9% I . . . .i-*- 
s!andard DC/DC ccnverter and is !oca?ed in ,KSU card 
slo? posiiion U8 (Re?er to Figure 4.6). 

. . 

400.40 EXTERMAL POWER SUPPLY 
The NC-1 648 EXTE.?.1AL ?OWEFt SUPPLY-is rated for 
iQ Amp, 24VDC conkucus sgerafb~. The power supp!y 
may Se eitfier floor 9r x-e!1 .rm,nzted. !t cmes ec#l;.zc! 
;yi;> 2 CL 2~~i~,*& 2 Fa -),p.C ~c.i~~ei-Cc;d . . xl 2 4 f!.‘ic 
OC$U! cord Wii:! oi , us. An AC input be 235 2 DC odp’;! 
fcse 2re !oc2ted or! t:le:q panel with a nec\n kn;? :o 
mcnl?or AC inou: vd!2ge. The bo:om -2nd i:ont peoels . 
are vented for c3:?vec:icn ccc!fing :f;a! directs 5ea:ed air, 

’ 
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L’ IJ 50; ./. . . lNSTALLATlC!4 

:5CQ.iO ~EF'LAN%NG 
‘. .‘.The t&l 546 Digital l-!ybrid Key Telephone System, like 

most electronic office equipment, should no! be 
subjected !o harsh environment2! condi?ions. To 2ssure 
easy servicing and reiiab!e oper2tion severa! fac!ors 
must be considered when p!anning the system 
ins!alktion. Always consider the fotlowkg %EFORE 
ins!aRng the KSL! and wiring: 

The KStJ isdesign-W ad for waknounting. 
The ex?e:naf power supp!y m2y be mounted to a. 
horkonta! or v&cat suti2ce. 

The external power supply operates on ! 17 VAC, 
6!Ir!+, single-ph2se e!ectricZy. A 3-wire (par2!iel 
b!adewith ground) recep!acte must be provided on a 
dedica!ed, sep2r2?eiy fused 15 AMP circuit. 

Location of the COIPZX line termin2tions. FCC- 
approved RJ-21X connectors shotid be !oc2ted : 
within 25 ft. cf fhe :KSLJ. 

Mounting space for punchdownbfocks and location 
of ?elephone conduits. 

A~~ellventi!afed area.h2ving a temper2?u:e range 
of32io :04 degrees F2hrenheit (goto 40%) and 
a humidity r2nge of 6 to 20% (ncn-conden&ng). . 
Accessibility ofKSU?or senking 2nd lighting. 

Protection from flooding, flammable ,n+!erta!s, 
excessive dust 2nd vibr2tion. 

Proximity of radio tr2nsmitting ec#pment, arc- 
welding devices, copying m.2chine.s and other 
e!ectric21 equipment iha? 2re c2p.able.of generating 
e!ec:rkar interferences. 

Access to i good ear?-r ground &ch as 2 me?a%c 
COLD water p@e. Inspect the pipe for non-met2!!ic 
joints. . 

) 

509.20 UNPACK!NG TktE NC-:646 EAS!C SYSTE,!! 
A) Remove the Key Service Unit !rom the shjpping 

c2rton and stand itupright on a tevel working suff2ce 
: rii?h?he coverf2cing fonv2rd. Turn the.thumb SC~WG 

2t the !op of the cabinet !ron! co\ e., . ’ r +iEihe cover and 
!i?t to remove- semove 2:! p2cking m2teria! from the 
‘inside cf ;he KS’J and kspect for sh@ping dzm2ge. 
Make sure tha: ibe primedcircuit. bo2rds a:e se2ted 
firmiy into the-card conr,ec!ors. The KSU is shipped 
with the DC/DC Converte.r insWed in 2 sepcz?e 
p’ocket v.+thifi :he &sic System packing bcx and 
should be Unpacked at this time. 

B) inventory the!S- i b- f648 B2sic Sys!em?or the !o!tokng 
tier%: 

(1) DC/DC Convefier 
(1) CP3 
(1) t-t!8 
(I) TN3 
(1) cxs 
(2) CO3-T 
(2) KB 
(1) Sp2re Fuse K!t 
(3) NC-l.648 tns!a!fa?on M2nuat 
(1) KSU mourning temp!ate 
(1) DSS Overky ?2&age 

500.30 *KSU I!%-TALLATICN 

520.3T KSU !@U;~Ti~G 
The KSU k designed for w2it mounting on!y: The 
K-SW shoutd NOT Qe mounted direct!y ona m2sonry 
s~1ti2ce. Avdooden !kckbo2rd of sufficient size 
should be. a;$ched to t$e w2fl. The KSU, po?:e: 
suppiy.2nd cable ccnnec!ion b!ocks shodid be . 
mounted on the backboard. -.- -- 2: = 
Moun; the,KSU on the b2ck board using four 
fa!ezers. The f2steners shoutd be selected care?ut!y 
so zs to be capable of supporting 2 fu!!y to2ded KSU. 
A rzomths temple $ provided for e2se of 
i,qs:2!:a;kym (p,&r to Piglure 5.i for moun;ing hc!e 
toca$ons and KSU di,me2SiOZS]. 

506 Q2 - KSrJ CAELNG 
S&n (7) Amphenol-?ype connectors are prov!ded cn 
the lower :ight outside surface of the KSU enc!osure 
(Pefe:-to sgure 5.2). Twenty-five pa% telephone cabling 

~.. ., ..must be prepared wi;h mating connecters to exterd 
!he KSU interface circuits to the MDF. These cables are 
then te:m:nated on industry standard 65Ml-50 type 

~~~punchdov~n connector blocks. TSe manufacturer 
recommends using 66ul-50 spiit blocks with bridging 
c!$s to .sjmp!ify trouble-shooting and qukkty isota!e 
fZJ!k 

- - Remove the connector re!2in!ng br2cket from the KSU 
2nd c& Tt &&, for :% :be 3&g. The #t-m%! CQXEC- M-e”. 
?cr ocipsi is des:gn2ted ?l 2nd :equ?es a feC?d $9g- 

ended c2b!e for proper a:?2ch.ment. T3e next six (6) 
connector ou?pJts 2re design2ted.Jl -J6 reading ieft to 
rig!?. Connectors Jl -J6 reqluire mate p!ug-ended C2bteS 
?or proper a,kWW, -“a+ne.c?. The 2ck2f qcmti!y d req*kred 
cab&is dependent on the configuration Of the KSJ 
ins%&ion and quantity of telephones connected. . 

A ccstome; &2ffon tha? &es not specify 2 %!:I 
CO~~~---D-+ d ++-+h: s!2tions or does not h2ve pov;er , . ..v;.. e, Q, ., - > 

. . 

5-l 
~ 

. . .,.-:: . 
~.: .‘.. 
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kilure transfer requireinents wiil not reqauire a!i seven 
(7)ccnnectorized cabies. At the very minimum, the 
installer should reserve space on the backboard for 
future system expansions that require ins?allation o! the 

. remaining ca,., h% 2nd punchdov:n blocks. 
After plugging in the reQuired cables, the retaining brack- 
et should be fas!ened to the KSU in order’to preven! 
accidental disconnection of the *mating connectors. 

.500.33 ‘KSU GBOUNWNG 
To ensure.that the system wili operate prope:fy, a good . 
ea$h ground is recommended. A me!c!lic COLE water 
pipe will usualiy provide a reliab!e ground path. Carefu!iy 
check that the pirW *on does not contain insulated joints i.hat 
cou!d iso!ate the ground. In the absence of a CCL9 w2:er 
pipe, a ground rod or o!her source mey be used. A IO’ 

- AWG or larger copper wire should be used between :he 
Qound source 2nd ihe KSU. 

. ‘The wire should be kept as short as possible, and can be 
connected to the ground lug provided on the right 
outside su~ace of the KS!J (Refer to Figure 5.2). 

_ 500.34 L!GHTNtNG PROTECTION 

‘7) 
The NC-1 543 Key Svs:em shoufd have CO lines and 
OPX stations protecied with proper iightning surge ar- 
restors. This witi provide protec?ion from damaging 
surges, induced CR environmentaify sensitive sabiing, by 
non-direct ligh!ning strikes. 

The protec!ion shou!d contain 2 compiement of 3-e!e- 
ment ga’s-discharge?ubes to ground high-potent& 
surges, and assoda’ed cir*Mtsto absorb andfilier iower- 
level’surge potentiais. This type of lightning proiection is 
available through telejhcne equipment supp!y houses. 
Care should be taken to ensure ihst such protec?ion 
devices are ins?atled in accordance with ;he manufac- 
turer’s instruc?ions and to ensure tha! no more than one 
set of protectors be instalied on central office lines a? the 
installation premises, Improper ins!alla?ion. of piotec?ion 
can be a serious safety hazard; 

Failure to provide the proper lightning protection wi!l 
increase maintenande expense and require that farger 
spare PC& inventcries be .maintained. 

5QORQ POM’ERSL’PPLY IKSTALLA?iCN 

5QO.41 PCW-ER SUPTLY LmxTIOI\: 
The NC-1 645 Power Supp!y may be wai:-mounded or 
may rest on a clean, dry fleer using !he rubber 
feet provided on the underside of ihe power &pp!y 

,- 
> 

cabinet. 
.>’ . . 

The pav;er suppry must be :oca?ed within three (3) feet of 
2 separaie!y-!used ! 5 AVP, 117 VAC outlet. A fcur (4) 
ft. DC output co:d is prcvided for in:erconnec?ion cf the 
KSU and power supply. 

The power sl~pply may be located di:ec?!y underneath 
the KSLI, aIlowing a minimum of six (5) inches c!earance 
between :he top of the power supply 2nd the bottom of 
!he KSU cabinet. Another sui?ak!e !oc&ion fcr ihe power 
supplyb on the left side of ihe’KSU. reservihg the right 
side for !0C2iiCn of MDF COWi2Ciing Socks. Before 
mOu%ng-the pOwer sg$y, check c!eara.nces to ensure 

:.. that the AC-input an-d DC-ou?put cords wiil extend to the 
proper :ocations. 

. ... 530.42 ?OiVEFi SUPPLY ritOUNTI.KG 
Each poxc: supply is shipped v&h hardware that is used 

iO secu:e the power supply in 2 fixed position on a 
horizon%1 or vertical surface. A ha:dwa:e bag with two 
each type T.C. toggtW, ‘- wa!I fasteners and !wo No. 12 hex 
head sheet metai screvcs are attached to the power 
supply-A template js supplied for proper spacing-lo:cation 
of t.he ~211 fastenersA second bag with one AC spare 
fuse (FI, 5.0 amp, So-B!o, 125VAC), and one DC spare 
fuse (F2.12.0 amp, F2s!-B!o, 250 VDC) is supplied. 

A) 

B.) 

Cl 

0) 

P!eex the AC spare fuse 2nd the DC spare fuse in the 
c!@s p:ovided on iSe top panel of !he pcwer supply; 

Spot punCS :he mounting surface through the 
ieGl;lpiac”. ‘+ in two plac& a: center-lines located on the 
ternp!a!e and spaced 3.Oo”apart (Refer ?o Figure 5.3). . . 

Enlarge ?he two spot puI 1- ***ehed hoies to I/3” diameter 
v&R a l/3” d+l * a. 
DrifF through mounting surface in the two en!argsd 
ho!es with a 5/: 6” driil. 

E)> Removethe hardware bag from the power supply . 
carton, and the.h.ardware from the bag. 

F) FoZ in !he anchor legs ofone toggler. 

G) insert the’toggier in?o the 5116 *diameter hole Utliil 

theflange on the neck end is flush \4ih ihe mounting 
s&ace. If this is difficuit, thetoggler m2y be driven by 
tapping with 2 hammer. 

I-I) ins?&: ?he No. i 2 hex sheet meta! screw. The boi!o.m 
of t&s screw head should be 3/32” io l/3” from the 
mown!ing surface. 

I) Zefceat p:ocedures 5,5,7, and 3 for second 5!16” 
diameter hole. 

.I) %a&-up the power supply assemb!y. The mounting 
p!atewhich is extend,- I -A ‘rorn the top of tSe power 
su@y has two keyholes spaced 3.00” apart. The 

5-2 -. 



is under t>e hex head and the ?cv;er sug$y weight !S 

suppotted on tiie SasiC: sc:ew c’iameter. 

K). Tigh:en each screw so that the moun:ing s!a!e Is 
ftush agakst the mounting scfiace. DC not ever 

‘ 

. tighten :he screws. 

A surge prciector shouid Se instaiied at i”le AC 
:ecep!ac!e. The recc n;msnded ~~;ct;ct~r device is a Y! 
M\lloeel429 @q-in pcs,e lir.9 SIJ~~ xSec:or. Cc?neci 
this ur.i! or equiva!ent iyF,e iccordi?~ ic the 
ma7u:actc:er’s ins’,rcctior,s. 

Gr)n 49 CQRj) C.~N~\iECTiONS w-d. . . 
-ihe lGC’~j!lC ccngectc; is X@Vj&d on the end of the icur 
(4) X2SVfk outpu? ccrdd the qv.w SupFly. ?sg the 
Wlst icck DC cutpu: cord into the :‘ernale connector (X 
I,?!) locatsr: on the lo~.\*e:-ric,h: cu:sjds sur?‘ace of the KSU 
caSir.et. DC NOT PLUG IN THE AC CO!?3 AT T!-!!S 
T!ME 

J) 



F) 
: 

.cj 

D) 

I 

j .__ F, 

G) 

E2ttSiW 2.X 3 be placed it7 2 Iimited 2ccesS room or 
cebinet wl?h adequate venlila:ion to tjiss$ate any. 
bazery gases that mey be present. 
TSe bakeries are to be instkl!ed ih accordance with 
Ar?ide 430 of the K&i934 &ctricai Co& (!<EC) 2nd 

ary ott?er a~,olic25leccc’es. . 
A k?i:.e~. cd.4 ShCUis’ be ‘r-r : ‘Spe :O I w secL;re the !yt?erjes 
:o,pr~ven+ &* . . .!2ping or 2.y tiovemen:ih2~ cc\52 crvis 
spiliing o? &se.y acid or shoCiq oi?er.minais. The 
arra.r~emeni sFlcc!d a;ctect agains? 2!i the &z2rt’s 
sx:S 2s fire, spark, !~a!, ges fures 2nd accic’ents. 

E) Interconnec:kg means be:wsen the Sa5eries 2nd. 
the POWei S!Jpp!y Sh2li COnSiS! Of 2 lengih s:'f!exi5ie-' 
Condc':twith a?prop;ia?e fittings or a fiexibie cord 
ty$e SJ/SO .mini,nwn comp!ying with the Naiional 
Eiedricd code. A!so, :Se cable shou!d ji I&ted,. . 
routed and clamped (strain relief) in ~~1s;‘) a w2y 2s 

to prevent the Selteries f&m movitig, should the - 
c2Sies 5e mcved. 

%sicsf!y, ihe j)a?s re@re.m&ts for th.e 5g:e.-ql 
inst2!k?ion are 2s foiiovk~s: 

2) T\VO eesh 12 vz!t jaqeiies . 

b) Saferyrack and separator _. _ 

ing Layoct”az~d figure 5.8 “Tpicei ?.2CeT7 ?cs: 
Ha:dW2ie Iilus:fa:ion.” Flemcve “Eattoiy frotectio; 
faefrorg i.$e fuse,Yolder !oce!ed cn the VFBBU-1 
prin.!‘eec’ circuit card and retain it for later rdse. 
See T2h!e = 1 fcr v;li:Ing co?sidera:ions. u.- “- 

XOTES: 



circuit breaker. 
Q) The NC-if348 ex?ernel power st’pp!y wi?h b2t!e;y 

: : backup may now be operated. 

‘ A) Keep Al PCS’s in their protective anti-static b2gs wtii 
they are ins!alied in the Key Service Unit. Al! PCS’S 
n,ot iri ihe prc:ective bag should be bandies by :he 
Cd edges oniy. 

5) (A!wzys use 2grounCed wrist strap when 

h&xd!Ing the KTU’s). This will minimize the 
possibility of static ddmege. 

C) Never!2y 2n UkpiOiXted care on’a CXp&X! silti’ace. 

! 1 

503.62 KTU IKSE!?T1O,N 
Aj :TSe system power must Se ?vined-Oii be:o:e 

.i :eplacing ar,y KT:J’s. The Expmsion cz&@E, - 
.( CCE, S!3) shouid be insta!ied or removed by 

s;vi!cSifig the c&rj jp’:c: i.52 “SerJjce” ,mode. 

E) -WSen inBeri%g 2 CEid into the Key Service Unit, 
?a.ke ctre to ensure ?ha? the card edges are 2iigned 
with KSU czrd gvides an6 :hd? the component side of 
the card faces to the rlghi. Noie that ihe card ejector 
?abs &e CO!Z coded to me:ch?.he d&na?ions on ?he 
KSU. Ensure iha: the KTU’s shipFed Mib the Bask 
Sysie.rl? are sewreiy se2kC; in their respective card 
connic:o:s. “ress firmly on the card ejector t&s. 

C) I2sert my remainipg ex,?ansion KTU’s intc :!-ie? 
resp+ct:‘ve c2:d slo! :ocetions. 

!-cc&~ 2nd unpack the DC:DC CONVERTER in the 
X2-1 6.48 easic Sys:em p.xking box. Insert the uni: kto 
the KS, in card sic: .ocsi:ion L. bu “. 10 Snct -ve y,fi*h :I+ !&<ign - 
tab located at tSe bottom ieft side of the DC/DC co~ver-~ 
ter. 



.-.. - .i 
&ds (KiB’s) t52t hEve eight (13) &ui?s per Scard. The 
K13.s a:e ins!a!!ed in c2rd s!o!s U2-U7. Each key st2ticn 
requires twis:ed Z-;?zir hone run caS!ing. One end of !he 
tizS!e is terminated on the associated punchdow 
connector (Jl-J-4) et the MEF (F?.efer to figyres 5.!2 2nd 
5.13). !.I Y? other caS!e end is terminated on a 625?ype or 

.eqGva!ent bconducior modular jack (See Fics:e 5.!4). 
The key telep5or.e includes 2 7 ft. moduia: c2:d for 

ccn~ec!ion ?o t53 \val:-m3lirr:ed jack 

The key te!ep5ones are assigned t.wc-&pit in’.erccm 
dIieciOr>f wmbers In accordence v;ith the iOC2iiCr;S 3f 
the KWs?hat have been equipped. 
The in&&r s~;cuI+ I- exercisB catjtis:! w5e.n conFec:i.ng a 
key te:epbne With S)lS!e,m ;3o:*:er c3 (No% i). The i i iSi 

pair of wires is resented for voice transmission. The 
second p2ir 0: wires sug$ies 2wer 2nd data. ihe-c’ztal 
power pair is over!ced ;?ro!ec?eCSy a St2tionfcre (F!.; 
2) located on :.‘ne rssocia! ed !<!3 ach fuse protecis . f 
two (2) key telepho.2es. 

The NC-Y 648 Key Telephone rnzj Se wa:l-m~nt~3 5y 
si.mp!e attechm3$ of 2 moduter V\leli $lou?t Kit (See 
Eec:lon 500.85). 



equipped. 7-ne S!3’s are plucged into ihe last lhree (2) 
vacent K13 card s!o!, positbns, equlp$ng ihe slots !:om 
right ?o Ie!t. Rin$@ner2tion is provider; by !!-k SC3 z’ld 
exlernai rincing genere:o:s 2re no? required !or SLT 
signzling. 

The SLT requires one pair hone run c2Sle. ihe 
cable is conneciedto :he voice peir (CNR) of?he 
desired si2!in.? .5?~;2rancs a? ihe MDF on punchdown 
comector cakies J3 or J3, v,?kk extend ?ke sia!lo? 
intetiace circui?s associ2:ed v,$?I c2rd sio? pcsitions US, 
U5 2nd Uf (S&e Figure 5.17). The other end of the SLT 
caS!e is connected?o 2 625 type or equivalent modulzr 
jack. The SLT line cord iS :hen connkcied lo the jack. 

5CC.85 i&Xi-FR!, ‘T \ ER iRSTALLAT!ON 
The NC-: 648 Mni-?rinter is at\ven?y-nine (2s) c!+acter 
“m&died” cater printer th2.t is designed to dis+y 2nd 
reccrd the ccstomer data base information&iained 
durihg :he program sequence. When ?he SMDR fea?ur2 
is reqired, the Mini-?rif?ei may be used to provide a 
two-line-o@ut reccrd ofsal!s wiih a s?orage cz;?acity of _ 
,cxve !han ,130O cali records pe; p2eer roil. - 
The Mini-Frin!er is recommended in additicn to?he DSS 
console, when u@a:.ing :ke CL;siom~r C2i2 Ease. The 
ZSS wii! display 22 temp3:2rj or permanent Ctlskmer 
Eat.2 SEse ir,form2$n. 

The prima;y DSS is csII, I a+ ‘0 enter a!! Customer D&a 
32se information 2nd wi!i dispiay temporary or per- 
mansnt d2Te. LED’s ON the >SS dispky the entered 
dat2 for Sys:e.m Speed Numbers, Toil Res!riction AXow/ 
Deny Tebles, Reca!l Timers 2nd se;iain system 

parrmete:s in 2 digit-by-digit polling sequence (See 
Section X0.82). The M!ni-?:in:er will dis?!ay 2nd record 
al! CusIc.Tor 32*2 a- . Szse %formZion in 2 field fcrma? t>at’ 
al!ows easy kspec’.ion of !he Ccs!omer D2ta 32se. The 
record is very use%! for future se;vic6-ac!ivlty, if ieft oni 
site. 
T>e :\?;ir,j-‘$:Tte; F,ss 2 q22er feed Sc:ion 2nd provides a 
:eie,pSo?e indcsty st~nrl 2rd 4-co~~ycio: cord :hr: will 
plzg Ifi:0 2 dedic&&RJ- 14C ~c:c:?rectoi. The ins:z!!sr 
m2y izst2.il 2 525 type moduiar ‘p&q at t%m f+T?- 1 ; .d ..I.“. ,!- isr 
CO5r;Wing ?Se tvk!i-?:ln:er. QpiionaIfy. the h<i$-Frinier 
Tray be Co:nected to 2 r’c+‘rz’er’ rr-!r-..-” : ‘enp:S of ?co-pe!r 
?,~/!Sted :&pho;;e ctjie 2; :‘ze i>:i,T2.T-DSS ios2tiosq 
!;y!ihin 299 fez? of +hp W-L . ,, ._ KS’U). :n either Case, :he ?&ni- 
bliiT!$!i is Iice pq’J;er52 5 -5’ tie :<SL! mc’ does no! reqcl*e 
WkX2! ?TvSei (Fief=; 10 figure 5.18). _ _. 

T;+e ~Jini-Zf+! 1 )I #.er wire con!?eciions cre provided on ‘.he 
,I-5 ~‘!TMC:i?l conner,lo: (y&r!:, cjgure 5.15). The 

A! 

3 

Cl 

G) 



500.90 EXTERtiAL.A?PAPATUS CGNNECTICWS 
509.91 CONNECTION OF ICuD BELL CCN?RCL 
External signaling eqtiipment may be o?e:a!ed ~~4th ?he- 
NC-1 G.8 Key Svstem !zy connection io the Loud fjell 
Control (LSQ * 

The LBC provides dry contact closure that will cperate 
when UN4 brogramrned CC/P3X iinnes are riqing. The 
dry ccnkc?s are rated at 1 .ON2SVDC..Th% closure wi!l 

: sequence at a ra?e 0: 7 sseond ON/4 seconds OFF until 
Eli dPsig;letCd rincjl,?g !ines ETA ar,swered. 

W:i!Tg C07!n&b3imS are q&e 02 i50 &l-5 pn+~.~:~;,l 

ccnnector 03 the pins mzcked 53CTL. These wzec- 
iions iO the LSC are i!E:stra?c& in Fin1 t*o 5 ’ Q ,y-‘” _. Lb. 
The LBC can 5s se&ted to eperate as CAYI;Z!!GXT 
mo3e 0: cqe:ate orily in ths N!S5T mode. The &sired 
mode O? Ope:a’;i3n is specijjed during custcmer dg>a 

_.-: _. base ~~ogra;r~lng. _-- : . :_- --~ -.- . . . . -- : 

_. ._ -_._ 
_ : ‘. ..- 



An f.S-232C :vpe connector is provided on the lower, 
: riqht side of ihe KSU exterior for quick connec:ion of an 

availakfe Kbcheracier primer or other receiving device. 

The receive transmission speed of the connecterj 
terminal should be set ai either 300 Saud or 1200 baud, 
to match the programmable da!a output speed o! the 
NC-i 643 Ke)i System; ins system outpui speed is set l?y 
Cus:ome: Da’:2 E2se programming rou?ine defined in 
Section 700.32. 

I The C23 c2:c’ mus: 5e switct~ programmed to prcvide 
SOih desired 23 or 80 character dis$ay field, and the 
proper Clear-to-Send signals (Sse Section 403.2’). 

CALmON 
Termins! d&ties must net be connected tc? the RS- 
232C p!up and the mini-printed ccnnectdr cjutput at 
the same time. 

‘? The SMDF! feature provides detailed ASCl! records to 
.,I ‘; the standard NC-1 548 ,?S-232C port of eil outgaing CO 

..’ Erie activi?y exceeding a 30.second ccl! dura?ion. This 
fe&ye is sn&ied.g &s&~ed by >ar&:a.:s s\*~jf& 
seiection on tne CPB (Sefer?o Sec?ion 400.21 for prc~e: 
switch setkg); 
If ihe SMDR feature is enawed, Informstion acquisi:ion 
begins at czil start iime and !erminates at eai! 
cqmpietion. At :his point, t5e ca!f duretidn is calculated. 
If the 30.second cat! duratlcn criteria is met, ihe xquJre5 
information is queued for output fcrmat processing 

The SMDa O~J$J! records con:ii.n the followinS: 
1. A 2 digit s:a?on call o;iginator fteld 
2. A 2 dW CO Line ‘3 . accessed field 
3. A 24 digit collected dial digit fieid 
4. A 5 digit cafi d*Jraticn field 
5. ! An 8 dip? time of cay caii o:i$ria:ion field’ 
6. An 8 digit &.:e- 0: p!l j;i@n&on fieid 

- = Space separa:ors 

(CZ) = Carriage r?eturn _ 

(LFj = Line Feed 



: _: ., . 

,. - _._ :ss 1. JtJNE 1,1934 
:_, : .~ . 

: ‘t- D&ing~ Cusiomer Data Base upda!e procedures, if the 
_ SMDR feature is enabled, cali rec.ords will continue !o 
-.. bs output. Tinese records will be interieaved between 

prosram dispizy iines. 

:_ 
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tf-je Confi&tion &.2 End 2SS@CiE?d Ck!Z?JJ:? V2iES iS 
p;o,++d~,n Table 7.1. ‘- ._ -: -. . . -. . 

The &$.a piogranming f~XIY.ion is per:ormed Sy utilizing 
the DSS bit (%I) 2s a d2:a en!ry/dis$ey device. 
Optional printers mey ais=, 5; used tc dIqpl2.y MS 
information. 

The DSS !x~t!o.ns/LED’S 2:s ;ec’e!ined hjt s0*;2Z in?0 

three distinct fields. 
1. Command Fkid: TSis f$id is used k3 sSkCi f;79~ 

overlays 296 hstiox reqked. 
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apolhe; ~:erky is seiected. No i?orma’:io.? is 
trarkerred tc c’ynarriic memory until the EnterKey Is 
depressed and i!?e ?a!a validatio:! Ikas Seen pesormed. 

E!a!a that has passed validaticn wii! respond wi!h a 
long tone and erroneous data will 50 indica:ed with a3 
errOr tone fro&m tke DSS. 

The !o!lowing pages give s!e~ kj step ir,stmctio?s for 
$rograF%ng eaci! ~3;e;Iz.y. _, Fya;“,FdeS of the c\Je-ra:ls . -3 
F@J:~s 7.6 Lhrol;gh 7.: ! a:e a!so inc!vded fcr reference 
purpcses. 

The fcficwing steps shou!d hefolloi\~ed when 
prcgramming the System Parameters (R&it0 fig>:e 
7.7). 

1. Exckrsive Hok! r?eca!l: This entry ref!ects the time 



- . 
encountered during the diagnostic routines wilt 
extinguish the associated moni?cr LED on the C%. 

13. Lrrud Bell Contra!: Setting t?is pa:an:sler :o ‘YES’ 
2nd s&ing Ihe jndivl~~ai C@ L&j 'U:(x to 'YES' a!~o~cys 
externa! Se!1 control in 57th c’~.y and nrght mods % that 
CO fine. Setting th:- n ‘3 +.ram~ler to ‘NO’ and setting the 
individual trunk ‘UK4 !o ‘YES’ a!iovJs ex?e:nal Se;! 
control in the night only mode. W>en connected, i?.s 

LSC contsct cios. ure v;i!l provide and interrupted 
sequence of oze secc.rd on (cicsed) 2nd fox seconds 
Off (@?SR) Until .2i! i;F!lS 8-S ans\::ered. 
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.. repeat. If an e&r is mede during program entrj 
return to invaIid item 2nd re-enter. 

M. To validate 211 entries, depress DISP T%? 2nd 
the conten?s of the scratchp2d nemo,y for tkt 
overl2y will be prin:ed on an ex?emal device or 
displayed pn the DSS ihrough the d&lay p:ocedz:e. 

N. When a!! CO line? hzve been en!e:edidispl2yed, 
selectthe nev+over;ay or referto Pemanent .v . . 
lJpea:e ?rocedc:es. 

700.64 STAT!ON L&E DATA 34SE 3T8Y 
The foflowing s:eps shouid be fo!iowed v&en 
programming s!2:ion lkes. 9efer”:c the Customer Data 
E2StS S!3ee,!s 22d‘SgUie 7.3 for the COrr~Ct-piog;E.~:~~~ 

Informatio;?. 

A. Pi2ce??e Station Lines Overlay 03 the !JSS 
Cjnsoie. 

C. 

D. 

_ - .  
‘. . ,  

- - - - . .  
_. . - : : . .  :  __. .  
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:-. 7@1).qj EXr,EPT!titi ?ABLE DATA ZASE &f3Y -- 
-’ The foilowing steps should be foO:lowed when 

piogramming Exception Table entries. Fefer to the 
Customer Data Base Sheets and Figure 7.1-i for correct 
prcgramming information. 

A. 

, 
D. 

E. 

F. 

G. 

2iace the Excep’Lion J2S:e Overlay on the DSS 
Ccnsole. 
Gepress the EXCEPJTA-BiE At!ribu!e bu!!on. 

@ep:ess the required AiLCW/DENY bin iocation. 
For the associated C!ass-of-Service (COS), CCS 1 
is assigned to A!iovKIenv Table ? and CCS 2 Is 
hignedto A!io.Weny?2b!e 2. 

Enter the required digits via the DSS keypad. 

Depress :he ENiE? Sutton. V2lida?ion tone should 
be ,hea:d; If er:or ton e is received, repeat process 
from item C. - 

Jo program additional A?ovK!eny numbers go to 
item C and repeat process. 
Jo valida& al1 entries, depress DIS? JEM? 2nd the 
conten?s of the g-r- cv, &chp2d memory for tha? overlay 
wii! be printed on 2n ex!erna! device or dispiayed on 
the C& through the dIs$ay procedure. 

When ail AiiowCeny numb.ersh2vebeen en:ered/ 
dis$ayed, se!ect another averiey o: refer to 
Pezmanen? i’pc’a’.e ?meduies. 

700.70 ?E.RMANE,CI;‘T CPCATE ?ROCEb!J?,ES 
The foliowing procedures shculd be followed to 
permanently store =I; -=.: -3 ++.S bese entries in?0 rnernor~ .* 
Close a%nticn shouid be focljowed to elirninatethe 
cossibility of error. 

A. Depress the U?DATE PEW button on the 3SS 
Co’nsoie-. 

3. set [?IP switch;PCS 1, on CP3 PCB to CN. 

C. Depress progrzm switc!-i on underside of i3.53 
Cmso.!e. 

D. set 22 swim, PCS 1, on CP3 PC3 to CFF. 
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5. To display other parameters, continue procesS fi0.n 
i:e.m 2. 

6. When all ?arar??ete;s have Seen dlspkyed, continue 
wi:;7 dispky 0; initiate c>anSe oi exit procedures. 

700.822 COLI!EOVfRLAYC1SPLA~ 
1. 

2. 

a 

Cep:ess the CC A?l%lXJTE SuZcn. 

Dewess the c&i& CO he Sct!on. A!! a?riUes for 
?he selected line will be disp:ayed, excqt ring 
assignmen!s. Rir;g assiSng7ents are dis$qed as 
fotiows: 

a) Depress ihe Day/Night ring &G!cn. 

b) Depress Ter$s:‘Pe:n dispky Suttn. The first di$t 
of the first a,ssigried station wil! dispiay on the key 
pad. 

c) Subsequent depressions of t.be Dayr’Night SLItfo.3 
41 dis$ay the.remaining digits. 

3. If desired, the NEXT button can be depressed and the 

%j., 
next CO Lips ;rjIll ‘59 displayed. Ot’~ewIs.e, se!ec? t?e 

.-’ i 
next desired CD Line 2nd it wl!! 3e disp!a\:ed. 

.” 

1. 

2. 

3. 

5. 

_ 

7$3.!34 S>EE~ e!AL @.‘ERLAY E=:S?-LAY. - : - 
1. Depress the SPEED ClAL atkibute kdOr7. 

2. Depress the - -lf&ed 59 locetion (! C-45). 

3. cqyess the DIS? TEM? button. 
Th.e first.dioit of the en?e:ed speed dia! Parke: will be 
illurnirate$o,n ?hP D _ SS %I Pet!. Prior to r?ew 

,prog&?inc$, lx? -=’ , AP Sutton ailows viewing 0; 

FE%4 e2:a. 

6.. \4hen all &aired Sk?ccations have t?een di@ayed,. I 
cofitinue with disp!iy fzocedures oi refer !o cha’nge or 
exit firocedures; 

. :. . - _- -. 
793J55 EXCE?TIONT,~SttiOVERI,~Y"iBBtAy 

1. 

2. 

'3. 

4. 

, 
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(MAX 24 DIGITS NXJDING PAUSES) I ! 
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i 10 i i 

I 

13 I 
I 

i4 I 
! ! 1s I 

I 1s ! 
I 17 i ! , 

15 I I I I 
4 I I 19 

i. 20 I 1 
I 1 21. j I 
i 22 
1 23 

24 
25 
2s 1 

I 27. / 
I .29. 28 i I 
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I 
i 
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Progran7 M&e en:ry: 
1. Depress &:a swi:ch on under side of DSS conso:e. 
2. Zepress RELEASE Sunon five (5) times. 
3. V,~en 2!i LED’s light, se!ec! ap;rrcpris!e cveriey parame:er txS?on and 

commence prc?g*amming. 
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TIME-OUT 
r 

FLXSH 
I 

PAS!!J3 CdNF 

?:P: T!!.!E SYS T?&!!‘~ 

/I 
SW34kTE 

E!Z-ER !liT. 

SYS. 
PA!!AX. 

UPDATE 
Priw” 

j 
.- 

1 j ii ‘..I 1. 

/ j ‘](I ‘-- PE3.V. YE!.!?. MODE 

..! : :-, 
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STATI!3S OVERL4Y 

SYS. SPD. (YES) DND (YES, 

.: 



Sb’STE,!d S?EED D!AL Q\W?‘U?’ 

SYS. UP3ATTE 
SF?. C!AL FEE!& - 
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The NC-i 54.3 EC!;ZC Ccq*,fefier is ;?re-set at the time of manufacb8 .=, ‘-CI but s:l~u!d be checked a: 

system initie!iza?ion w?.h a digitsi volt meter !-i~vi?g ar! accuracy of 5 1%. 

DCjDC Ccwer’.er 

Voitase t Vo!‘-ma .LC= u 
Type j Reading 

i 

I - 

I 

L 

Test Pci?? 
Location 

Power sL;pp:y 

-I- 
/. 
t 
I 
I I 
I 
I 
1 

Rem& 

i 1 
117VAC ’ 

I 
71iv i 10% 

124 voc / 
+24.v + 5% 

1. Connect.:he moduk cdrd 
of 2 key !eiep!wne to a 
“HOT” jack. 

i 

1. .4 ~505 tone is hesd from 
t3e spedcar cf the hsl:z- 
men?. 

2. No tcne: !\:o readicn 

T 1 
i 
I 
/ 

I 

! 
! 
i -'- 
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3. Depress ihe ON/OFF b2Con 
on the instrment 222in. 

4 . V\‘i:h $2 ins:rudiznt in an 
j&e sta?e, de;;:ess :Se iv!~JS!C 
but?on. 

5. Ad:csi?~~evojrP.vcll’rne , c‘. I” 
kno3 (cfo3est to. the tlser) 

on the inshpent 

i. ON/O% button extinpishes; 

1. Ea&grx.m~ nxsic is head 

(Channe-l 1). 

2. X0 reac:ion 

1. V&lJi-jo-g! mJ;sis is kcre2sslj 
or decreesed, 2s &sired. 

2. No reertion 

I 
i 
I 
I - 

2.; Chsc3 that’thg ir~st:urmr;~~s$i 
on-hook state. 

2.3 Check 275 music S3KCP 
/P’--prg! -: ,4:1c,r.:4 8 ) connection E? KSY. 

2.4 hcreass volume of mvsis 

SO’ “CF. MB 



OPERATICNAL TEST 
- 
I - 

7. ‘3e/iress the Music bJt!on 
‘for tSe thiid Me. 

8. DC&s the Dxl button 
(D$!D-iS a prograx?-zG? 
feti?ure): 

10. Race t& inst5ment in tom. 
s;gna!lng node (SL!DE 
S\$VC%). From another 
inst~meni pkse an 
intercom cali 33 the test 
ins:rurnent. 

1. DND SuEon is li!. 

2. I\‘0 re28lon. 

1. Tcne ri@?g is hemL!. 

2, Tone ;ingins is nc! beard. 



. .._ ‘i 
) ,.r 

13. Test s!Zion is in Spakei- 
phone mock 

RfSL’LT 

2.1 Vcice not receive<. 

2.2 Speech not!:er.smi’;t.ed. 

1.1 Noma! 

1.2 Xor3al 

2.2 Ens:jre the hen&e: is in 
cn-hook mot'!?. 

2.3 Con.923 T:ouS!e Shootir;g Guide 
(Ssctcn SOS). 

- .  .  -  -=~ . - .  

I 
I 

I 



03EXkTiONkL TEST 

1 .I Lift ?he handset or depress 
ihs ON/OFF S~t!on, and 
dial another insirunent !hat 
is in the TONE 
sign2!ling m&e. 

!\‘OE: Ferform the test wIih 
Sandset Ked; when 
test com,$ete: p36or.7 
test aGein us@ ON/OFF 
bL??on. 

1.2 C2fled .sXion 2nsv,‘Brs 
by liftingI the ,?ands;t. 

1. ONiOFF btltton Iights (when 
&r-g ON!OFF buzon). 

J. I...di”-.‘l ,r:ij ” ‘r!?rs-rnc. r:on b2c.k .. 

tone hea;d(TONE’mode). 

4. Wercom busy tone 
heard. 

5. CNC’in!e:ce~ttcne +,ard. 

2. Sins back ?one’is .sioFged. 

3. Co,?vers&io.ion esCa5fished. 

1. Conrte’ction dissonnected. 

4. Check c&iied ins?cmen? fdr off 
hook cnndi?iom . . . 

. . -._.-.. 

5. CSeck c2fied inslrvment :o; 
CXC m&e. 

2. NOZT2i 

3. Normel 

1. Kcrma! 



i ..Come.c:io.n dlsco,~iii;ced. 1. Norn?zl 

1. !Xzlsd ixtrument rings 

1. The ir,str’ke,ni that sets the 
Id/W rirtss in tone ringi, 
ride ;ecard!eSs of ihe sXe 
S\Q~&$-l cPF’i*-- I. VW...‘:‘-‘. 

1. C6nnec;:on .7&e, ringing 
stop. 

1. Mcr& 

1. Ncrne! 

1. N9,rm2! 
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C?E~ATIG!\lAL TZST EESULT 

3.5 Fang up receiver or 
&p:ess ON/OFF bv?cn. 

4.2 Hmg’up receiver or 
r I! c-L; Y dep, ess G&C; r.cu::on. 

5.1 Li3 the han&! or depress 
the ON/OFF buttc.nt sn6 diei 
E hucv itistrC:n4 (not 
pr;g&nPd s&EI;Y) 

5.2 Depress CAM.?-CN 
bJttC9. 

A. “lace e~.isting cai: cn !-dd, 
C?? 

i. Ins?rument idie 

1. The ringing is a3LJ:o,Ta:icz!~y 
fo.warded to the SEW 
instrur?en!. 

1. %uz?d co ;incjng tore is 
he& a; ca!:ed iqs!rur;?en!. 

2. CAJ!?-@:\: 5u::on fkshes 

s? xl IPM. 

3. Rlna !xck tone he& at 
caliing kst~dmEA?t. 

1. XCCT72l 

1. Normal 

2.2 ConsultT:cu!$e Shoo:ing Chick 
(S.&ion %O). 

1. Norm21 

1. !+2m:2! 

i. ~Ormzl 

2. NC\T?xt 

3. N@itd 

1. Norrxi 
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j-2 Repkcs 52ndse? or 
depress the-ON/OFF 
bUttOX 

2. Ffashing CA?+<?-OX SSon 
extinguishes. 

3. ExMn~g CC ca!l ices on 
fx-kid 

1. Page warning be is heard 
on al! ins!r.unents.- 

2.Voice Fage is heard.. 

5; Fage cgs oti 

1. .?egs stops. 

2. Teleghcne idk. 

2. Xormei 

1. Normal 

4. Crie cf mbre In! zcnes are 
in use. 

5. Check pacing iength 
pcog:an.r;!ing 

7. N0ma.l 

2. KC!T?2i 
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1.2 Dia! desired CO x7-her. 

1.3 fieplace the handset or 
depress CN!‘OFF ?~itm. 

2.1 Place a CO line ca!; to the 
system. 

1. fhe CO line !xt:oil !igh:s 
s:eac’y. 

4. CC dI2.i tone is net kard. 

5. Error tone Is heard 
&Id !3u:ton is dark. 

: . Cial t0n.e ‘G.. --rrloverj and cdl 
is co.nnected; 

2. Di.$ torx remains c: .f zc:i 
is nn+ con.5ec:ed. w. 

1. CO iine 5utton exiinguis>ec. 

2. k?s:ru7ieni idi% 

1. CD ;i& is hsard. 

2. Co :irlging is no! heard. 

! 

.. _ 

. . .: ._._ .._ -- _ c;o . “I. 
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I 
I 
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I 
I 

i 

i 
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2.2 Lift the handse! or depress 
the ON/OFF S&on ard 
I oelgress L. a _ ‘“a f&5,qo’C(-J 
line bvtton. 

33’JLi 

1. CO line Mton lig5:s steady. 

A. CO iine flasks -720 !?Y on 
ic.a:?sferrlng irls:rw-3e~rlt. 

3. CO !Ine !ig%s steac’y 
cn E!! ccher irxtwnents. 

2. Normal 

3. Nor.z:el 

:. ~crn2.l 

. 1. Ncrmal~ 

7. Normai 

. . . 
_--. - .: ..:- : ._ 

.. ._ E-19 ;. ..__ .._ -: .-. .. 



CPEF-‘.ATiCNAL TZ3T 

z.3 &tth& ringing instrument. 
[ift the handse! or depress 
the ON/OFF bl;ttoil 

and depress the 120 lF)fl 
flashing CO line bkon. 

4.3 At :hging instntment 
lift handset. 

. Tone ringing is s!o?ped. 

. CO ke button lig%s 
stezdy. 

2. W.led instrument dces 
no! rkg. 

1. Tor.e ringing is stopped. 

1. called kstxmen? he2rS 
MOS. 

1. t$crmal 

2. N:crx2l 

1. I\;‘crinal 

2. Consl;tt Trouble Silocting Gs!ide 
(Section 909). 

1. KOilTa! 

2. NCJiIY?2l 

1 Nsrm.al . . 

. 



‘.!. 

j. 
; :I 

.: 

4.5 C~nkence in~?a:or 
depress CONF. SJTTOX 
acain. 

‘4.7 At COF s!a:ion whi!e . . 
m-hook press CCNF but!cn 

5.3 Ce;:ess FLASH i?cZ:.an 

5. %pe2: test fcr ali CO !ines 
2t ai! ~.nst,ruments. 

ESULT 

1. AX p2;tries connected to 
conference. 

2. Conferexe nnt scnr,es!ed. 

2. Conlerence not drbpped. 

3. Any CO !lnes end fhe 
CONF 1 No;qal b3?ton 
go dzrk. 

. 1. CO diai tnns hezd. 

L 

_’ . . 

F&Fn.r:?F 
-Id-..- 

1. Normai 

2. Consu!t Tr0uSi.e Shoo:inS Guiee 
(S-ection X5). 

1. NOiiY2l 

2:Cons*d! Troub!e Shoctinn Guide 
fSec!lon 9%). \ 

f  .z; 

1. Normal 

1. Norm2! - 

1. Ncrmal 

2.2 Consultfrcu!5!e Shodno G~ic!e 
(Sec?ion SOG).: 

i 
. 

; 



shooting, 2nd repeir instructions for the NC-1 64.6 Digit2! The ft$ovfigg test ecciomen! 2nd k& are reo,uired in 
Hybrid Key Sys?em. It is advisab!e :o ‘use ?!-te !2tes; issue .pe<:ormTng ~reven?i.;e’m2intenance, troub:e-shooting, 
mantel and supporting documentation wheneve.r 2nd repair on the MC-‘i 546. 
possib!e. - Digit2.i Voltm,e:E?er (inFlu! impedance < 6 VegOh.n?) 
The KC-! 643 equipment archi!ecture is mody!ar!y 
designed using “p!ug-in” repiaceable type print&d circuit 

- @TiS,F/@i2!-?z!se hand-he:dtest telephone 

boards (KiU’s) and other seif-contained integral - S?a:ic wrist strap 

asse.mblies (power su?@y, XSconso:e, key - St2n&irdt&ph.~ne re~!drmar.'~~al?r'!o~!ls 

teiepkones). The system is como!ete!y solid s!2tema4in~g ” 
extensive use (on t?e KTU’s) of’lC’&and hybrid circu?s. .QQQ.i4 .SFkftE’FA2TS 

Thesefeatures dn2b:e mrintenznce personnel to quickly The ?roub;e-shocfing and rep ak instructions,ere b2sed 
identify 2nd iso!ate ;2,:J. __ ., s ill *?a2 tT?oqh the s&,sti!yJtio,q of on!he assump?lon that spare printed circuit boerds 

known good KTU’s anVor 2ssembWi until the.f2u!!: is .’ . {Cd’s) and o?he:fepfar,e2”JIe~2s~em5!ies are avaiiebie 

ccrrected, 2nd normal system operation is restored. to the repairman .either on-site Ci'2t.a centra! w2rehouse! 

Trcubk locailzatkon and isolation to the rq!aceab!e s!oreroom’location. 
assemblies requires no specia! know!edge of solid-s:2?e. .Tebfe 9.1 lists t3e recommended spare ga;ts to support 
electronics or microprocessor .programming ?echniqu&. the XC-1 646 system. This reCommend.2:ion c2n be 

The NC-1 648 requires no Invofved or compilcated added ;o.or red!ucec! depending upon the ouality of 

mech2nical procedures for Inst&!ation .or removzi of senkze required. E’xperience h&s shown tha??he reo.uired 

periphere!s.ln trou.b!e-shocting, all cables; piugs, ratio of spares goes dc’vin 2s the.nurnberof k&&f 

clams, and 2t!eching hardwar, “. e cbou!d Ijh raGq.ted 2nd. y rr,l:,. .sys!ems: go+ up:in addition to spare KW’s a,nd 

reins:dled CaiE?fC!!y. instruments, fuses, jacks, i+a.ppdtorqjn2I 5:0&s . -, . . ._. . . 
s~ouldbs;te?tasspere.s. 

m?n 32 r*.s., p;,~=gE[$p& f,~p?~~f=~/$gc~ _ 

A system2tis preventive m2intenanse program is c.r?g c=‘; FifLD SEWyCE ~~$pr;i~~~;f+tt. . -<. .w 
essential to reduce tSe possibi!lty of system Wures. The 

-4 ! : ,e +staif$.!’ .. * . . . . . ._. ..- 
.tO.l, :rou3ie-snoczng, ano rPs2ii o; lne MS- 

routines forgeneral-type servicing which in&de 1646 2re described in detai! within !his manual. Eov;ever: 

cteaninp; inspecting, and lubrication shou!d be many fieid type tye.$loc.s, ..-. r * appli&!ion requirements 

performed on 2 semi-ennu2! 2nd annuai schedule. More .‘. 2nd troub:e.-s.hooting essistance, arise requiring support. 

frequant in~eivals afe rec,uired where excessive ‘. . . Such sen~,ices 2re 2veii23~ at No~~Com.&ei~-Senlice. 

envkonmenta! conditions exist, such as, high’ 
temperature, humidity, dust, etc. These rouYn.es. should 
inctude, but are no? iimited to thefo!fov~ing. 
- 

- 

- 

- 

- 

Ziardware and cab!ing. CSeck for general mechanica! . The NC-! 6Mhes various diagnosticprogr2.m~ :52t test 

integrity, no loose or broken wires, plugs, or ..’ ::the system ooeration.‘.The progr2msare either continual 

connectors. Tighten or rep2ir 2s necessary. 0: daiiy. tie time of the I-aiPj diagnostic testing is 

KSU ceSinet exterior. Clean exterior of cabinet using 
-. ~prcgrrm.mabie’as part of the system parameters. Eeily 

a soft cloth dampened with seep or miid detergent. 
di.q.nosiics are not assigned to run under defz!!:t da!2. 

hirve.?s. !ns.pect 25 vents !oc2ted en the sides 2nd 
.Tce st2:tds of the &qn&ic tests 2re dfs$ayed on LEE’S 

front gi :he t<3J&33& for :;Trsstri&< 2;: 3assqe. 
!os2;$cnthsCPELT!~e ~I2.anos?ic.~onito~LEn's 
.yvi~2 2 s;&,;e yei &‘est.ive “s~nfi&.qse” fqlray 0; t:2p 

~(~~;C&gg. in,Spe=t the FL@F for !ooso, vfires, s’jstem’s he&h. 
obstructions, dust 2nd dl,?. 
Printers. LLtbr&te I:: ~.c9&2r:se wiiti m2nt&ctyre:s 

i>e &,iiy’&cnos$c :esZs are 2s fol!cws: 
’ 

reccrii.mend2:ion. CFU Test 
EFac!d; lJe+f~c~~~c~ Test a- . 
RXd ~e,mory,Test 

. 







A) S!2tlorl F2iizres: 

- The failing CO Iines are en the same IntM’ace 
_ PCS-PC3 prbblem. 

- CBn’t did out.on CO lines-deck for missing 
CS3. 

c 

_ r-4-C’. CW’ ^d j&zE!,ATED ;tl:Jjr;FLE ‘A!Lu3ES 
‘Tiou%e rkpor& v&i! at times.c&tai~ zT?uitip:e iettits that 

are un:k!ated to each other, i.e: projlems VZ;? two 
s?aiions .suppoee% by differer;: inte.r?ade KTU’s. These 
can be individua! fauk;. re+irii7g individuel ;:oub:& 

shooting on each fau”. 
fau!ts. 

.?, cr could be comma;! equipmetit 

T!x DSS is szpp!ied ikdate and’pcwer kom :>e Tone 
Soard (TN3):Each D’SS is.protec:ed by a fuse.loca?ed on 
tSe TN3. The power and dat2 to the.DSS is fused. DSS 
fau:ts wi? bs in the.DSS unjt, viiring, or T;NS. 3LF failures 
are associaik w!L:! !he sa.me intelface circui!s. 

SfJ3.35 EATURE OPEFjATION FALUFES 
Ai! 0pe:aYcnai features are dOntioi!ed by th+ software 

rqutines 2nd speCific data base 2skgnmen:s. Most 
features are provided ekclusiveiy by the s&wars; 
however, others reqzirs hardware or qppcr’.ing 
equIpm.ent. For this reason, data b2se assign.ments 
should be checked before corrective maintenance is 

_. p&O:+Ted. Aiso check for proper usage by the CcStome:, 
,--I 

:i 
-je2tpre f&*Jres 2-3 
,I& 

, v some!imes the fault of the user. 
,-:ures the: utiiize ?a.*dvf=*n _.., _ cr su~portit7g.equ~pment 

> 
-/ . :: ., :. . 

Tr2ksfef 

ExtetGi Zones 

Pegs 

Music-On-Soid 

Loud 3-ell Con:roi - VVir& connections, Tcne Board 
(T’NS) _ 

*The rerndining fe2Wes.are tGta:y so:%vare; therefore, 
tine loss d! com,mands from the C?Uetid requestbfrom 
telephQxes; ormemory failures wit! result in fe2kre 
feilures. Check.t:?s CPE, HE, Perlpherai.8c2rds; and 
i.xit:umen:.s. 

The folkwing inform2tion on print&-circuit ka:ds 
provideacert2in tabufar coio: locations a7d procetiurai 
direkons for removai 2nd replacement. Also, a tab!e of 
card functions, controls, options, and f2uit cocdi’io;.s ia 
presented in this section. 

NC.42 COiORCO1!NGA.~3~-OCAT!O~'S 
The printed circllit boards (KU’s) which contain, the 
common contra!, swkhing, and perip>era! circ&s are 
hpksed in the KS’J. Two coior coded ejector tabs are --- .: I :-- 
provided on the ou?er-edge of each 5o2rd for inser;in& i -’ 
t>e board into a sSoif connGctcr. fie secticn of 2 s?e!f ’ :.- 



.- 

-...lere a board should be instaZe&is iden%kd by2 

cotored-strip. The strfp is foca:od on the top ficn: s&ace 
of the shei: and matches the cclored handle on the KTU. 
This color ceding scheme was dedoped for two 
reasons. A) It identifies the section or, the actua.I 
connector of a sheif where 2 harti should $3 instal!ed; 
tharefsre decreasing the ~ossIbi!ity of 2 bo2rd being 
insseed into the wrong con17e , 1.20: possibly c.efusing 
da5295 to ‘j’le KTU 0: the sysiW~. C2ii:ion should be 
t&en to ensure that ‘KTU’s are In i%e cor:ect .$otq 

because the KTU’s-will p!ug into 2il connectors. B) 
The color kbs identify the cards. The co!crs are as 
fo~iows: - 

4 
5l2ck - Coi;:ereXe Eoefd (C!E+ 
She - CCTransfer Gca?d (CT3) 
Green 2 Key Teiepho ne Interffaco Soard (l<lB) 

- 

Red 

Single Line Inter&e Botird ($1.3) 
.A Sing!e Une Control 302rd (SCS) : 

Yefiow - Centiaf !?OCeSSing EoaFd (CP3) 
Oi2n5S - Highwayfnterch2nge Board (!-X3) 
~6iOX~ -Tone Soard (TNB) 
White -Cent& Office !nt&ace So&d-Tone 

,,<’ ?G. 
! .-_ (CC3-T) 

.I 
or 

Cen?al Office !,nte.;f;aCe 3oar.+?u!se 

(CO3F) 

9!3@.4.3 PC3 Rfh’!Ob’AL AND RE?LAC:EMENT GUID.< 
In many instances during trouble-shoot!ng,?corroctive 
actions require a KTU to be re.m.oved 2nd replaced with 2 

spare bo2:d. The follcwing guidelines shout.d:befoilowed 
when removing or reoiasing boards: 

‘A) Before inserting 2 Spare DoBrd, ver?ytnat$witch 
cptio& (if any) are ma?ched. 

B) Frim2ry power must be turned off before kmoving 
2nd ieplECi@ the foilowing KTUS: 
CTpE?O Transfer Eoard (B!ue) 
SC&Sing!e Line.Contrcl.Bo2r.d (i%dj 
CPEk-Centra! Processing 6oard (Ye!i&v) 
HIB --Highway Interchange Board (OranGe) 
TNS-Tone Board (Srown) 

C) _ The Conference Board (CM-Bl2ck) is equipped 
with 2 Q?rma!/Serviceswitch. With this switch in 
the “Service” mode (down position) the cgrd c2n be 
removed with the power on. 

With :.?e .s,vik~ ‘i,n t:?e . . “s&e* m0f-b fdntvn . ..-\ -. 
position) The KTU c2n be removed with ?;?B 
power on; With theLED extinguished the KTLI 5271 
,be re;moved without disconnecting existing ?2ties. 
The foliowing KTU’s are included: 

CN3 -Conference SOaid 

COS-P-Cen!:ei Office Int.erke 802:d-?uIse 
(WMte) .* - 

,C03-T--r ,en:ral Offke!nte;face Soard-Tone 
(W!-!k?). 

K;S LKtiy.Te!ephone interface 3oard (Green) 
SlB :.+S,ingfe.L,ine Interfface Eoard (Green) 

-‘After re;instaZing Or exchanging 2 peripheral KTU, 
:. return the Xorma!/Service swi:ch to the “Normal” 

(up position). 

When h2R.diing ~U’S aiways use.a grounded 
wrist Strap to mlr6.miz.e the possibiiity of st2tic 
damzge. 

“:‘Retrrfri KTit’s @their prot&ive anti-static 32& to 

bre&n? additional damage. ._.. 

Identify 2nd segmgate faulty KTU’s. -‘- - Tz’ z. 

T2bie.s con?ains inform2tfon which is intended to 
supplement the fault isolation procedures presented in 
p&ceding areas of :Hs s--. @ion. Summarized information 

-.:is provided fc!: each KTLI and inciudes: 

; A) .Prim2~rj fiztclion of circuits 
- B) .I: Contr6%2nd indicators 

:C) ..Switched~op!ions 

‘-.:‘: D) --.r;Fault conditions thatcan occur by 2 maifunction 

. . : .D) ._ : .D) . ..FeripheraI KTU’s are equi$ped with Sorm@ _ .I _._ 1 -_.:,. ~ :.. . ..FeripheraI KTU’s are equi$ped wit3 Sormar/. _ ‘I _._ 1 -_.:,. ~ :.. : .-. -.. _ : .-. --.. _ : :,-:, ;1 --I _. ..- .L 
Service switchesand circuit busy (LED) indicators. Service switchesand circuit busy (LED) indicators. .I--’ - ... .I--’ - ... 

I,- _ .., ___. ..A_ ~ _._ _. :. s-- .. . . .. _. .’ 
a 



DESCWTION i 1-5 

CPZ 1 
pi13 I 1 
TX3 1 l- ! 
K!S 1 1 
CO%T (If eqipped) 

[ 
1 

553 (If q3ppac!) I ? 
SE! (if equipped) :I 

I 
1 ‘. 

Key Telephone 4 ‘- 
Power Supply i 1’ 
.DCi@dConverter , 

I 
1 

CNS 1 
DSS .I 1 
CO&P (!:.e@oped) 1 
KTS (ifequip~sd) 1 
KSLJ 1 L 

-ll-!- 
2 -I- 1 psr addi’ionai . . . 10 
2 i 1 pe: adc!i?dna! 10 
2 I 1 Dei 

Note i 
ad&?iona: 10 

Note 1 
2 
Note 1 
a 
5 
1 
-2 -f- :! per additional 10 
1 
Note 1 
1 
1 

-I 4 

I I I 

1 
i 

Note. i : lo.% of t:?e Pre!%er.! 648 ins?e!led. base of s?at.loh and line+ds. 

TASLE.9.2 

- /  

._- 

Location Desiggztor ‘Ra!ing - Equipmen: &fzcted .-’ 
;:. 1. 

i DC/DC? Conve?er . F1 - ’ _ I 
- EN250V 

I 
Systsm 

1 TNB 

F2 
I 

5Al25(lV _. ) ,- Sys:em, 

Fl 1;25AQ5OV 1 ‘. Data/Power - DSS 1, .EW l-3 
I 

.I I (Note I) ,, 
F2 

/ - l-.25N25OV .: -Data/Power d .DSS 2, &F 4-S 
I 
I. F3 i O.SA/25OV - I Power -‘Mini-Friilter I 

i 
) K13 

i (Note 1) 
I 

I 

Fl O.SM25OV “. :-C&!/lPo~er.- Stations 112 I i .i 

I F2 / O.SN253V 1. DatalPower - S:a:ions 314 

1 I 

I I 
-F3 0.5Af25!X f DatgPower - Stations 516 

- 

1. F4 I O.S~e/25OV i- .Data/Power- Sta?jons 718 

i 
Externa! Power j Fl .I 5Af25OV 

i ‘AClnput 
SUpply 

I I 

I. 
F2 12A/25OV DC Output 

1 BCB I F3 I 12Af25ov I Battery Chsrging , I 

._ Note 1: The oniy way to verify the cond%ion of the&-blow type station. fuses are to test them with ti- -- ‘I: .” ’ ’ 
9.. ;, .-, VO~-O~.V n&r or by subsii!u?ion wit!! a kmvm good fuse. (A blowr! SiatiO? fuss is norm&y ! :. ‘[ 

‘L j due to improper CT shorted staticn wiring.) .- ---- 
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Tb ‘If 9.3 
SUMMARY OF PCB I-UNCTIONS, CON’+ridLS, OPTlOi4S, ANi FAULT COMDlTlONS 

KTU DOARD 

Central Proccsslng 
Doard (CPa) 

Color-coded-yellow 

,,C(’ . . 

.:, 

.f . 
c’ 
j; 

FUNCTION CO’NTFIOL OPTIONS 
- -_-- 

i. ccmi Processing 1. Keeps LED 1 ilium- 1. Swilch 1 -Write 
Unit (CPU) lo inalcd when CPU Memory I - 
conlrol syslern daily lcsl is oxec- l Qif-prolecls from 
operation. utetl and no fault forced loading of 

2. Deal Only Memory 
is detected. default clala base 

@allows update 
. (ROM) wilh factory 2. Keeps LED.2 illum- of customer data 

set operating ina’led upon corn- base. 
instructions. plction of daily 

EPf7OM verification 2. Swilch 2-Cl’ear fo 
3. Random Access test wilh no fault Send Disable 

Memory (RAM) dctecled. Off-for terminal 
prolectodbya &$ip,ped to send 
lithium baller)i on 3. Keeps’LED 2 illurn: CTS signal(mini-printer) 
PCB. inaled while comm- On-Normal lerm.inal 

unication wilh sea operation. 
4. “Scratch~Pad”HAM is funclionfng 

working area for properly. 3. Swijcti 3-Sofl 
dynamic data. Restart Monitor 

4. KeepsLED3&4 1 GfJ-enables soft 
5. Hard restart switch a illuminated upon restarts to be 

for m*anual system completion of,daily printed with SMDR 
reslan. RAMtest wilh no ‘C&Normal SMDR 

fault delectcd. printing’ 
6. Provides oulpul lo 

IX-232 port for 5. Tesls for 4 hard. 4. Swilch %SofV 
SMDR syslem resqts Hard Reslail. Swilch 

wilhin,any60 min. QfJ-will hard 
period, LED 3 restart upon detec- 
extinguished if lion of bit Brroi 
resels occur. f On-will soft 

6%arl upon dotec- 
6. Test iuscs on all 

” PC&. LED 5 is 
‘lion of bi! error 

illuminaldd when, 5. Switch 5-SMDR 
all aclive fuses QSMDFi riot used 
pass test. @-Enables SMfI.13 

7. Tes’r CODEC and 
tracldng,of system 
generaled calls. 

filier on ail 
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700 FEATURE PACKAGE II 
DATA BASE PROGRAMMING 

700.01 GENERAL DESCRIPTION 
The PREMIER NC-1 648 Key Telephone System 
uses Time Division Multiplexing to perform call 
switching under control of a microprocessor located 
on the ‘Central Processing Board (CPB). The CPB II 
has a 80188 microprocessor. This microprocessor 
directs switching activity and transmits updated 
status information to each electronic terminal 
interfaced with the system. These terminals 
comprise the Key Telephone Sets (KTS), Direct 
Station Selectors (DSS) and Busy Lamp Fields (BLF). 
Refer to Figure 2.1. 

CENTRAL PROCESSING BOARD (CPB) II located in 
card position 3, provides the system’s 16-bit 
processor (80188) and memory and controls 
switching activity. Provides features of “NC-l 648 
Feature Package II”. CPB II contains the same eight 
(8) LED’s used as diagnostic aids. Also the DIP 

.i 
switch assembly provided for setting various system 

’ parameters. (Refer to Section 400.21) 

700.02 CPB II FEATURES 
In addition to the features mentioned in the NC-1 648 
Installation Manual, the CPB Feature Package II 
provides the following features: 

SMDR ENHANCEMENT 
Station Message Detail Recording (SMDR) will 
provide details on both incoming and outgoing calls. 
Locally dialed numbers can be excluded from 
reporting as a data base option. 

CALL FORWARD - PRESET 
The system data base may be configured so that 
incoming CO lines, which are programmed to ring a 
particular station, can after a programmed period of 
time, be forwarded to another station predetermined 
in programming. This feature is active if the station 
normally receiving the CO ring is busy or does not 

,:, 
: ,* 

,,Fwer the call. 
,: 

HUNT GROUPS 
When an intercom or transferred CO line to a station 
in a defined hunt group receives a busy, the system 
will search sequentially for an idle station. 
Upon finding an idle station within a group, it will 
ring at that station. 
With this feature, the Executive/Secretary feature in 
CPB I is eliminated. 

SYSTEM SPEED DIALING 
Up to seventy-six (76) numbers can be stored for 
use in automatic dialing by stations allowed access 
to system speed dial. Numbers are stored in two (2) 
lists: list 1 is numbered 1 O-45 and list 2 is numbered 
50-89. The numbers in list 2 are subject to class of 
service assignments of stations originating the speed 
numbers. 
Speed bins 46-49 are reserved for special codes., .._ 
Bin 46 is for setting system time and date. 
CO LINE QUEUING 
When CO lines are busy, stations can be placed in 
queue awaiting that CO line or a CO line in the same 
line group to become available. When a CO line 
becomes available, the system signals the waiting 
station. If the waiting station is busy when the 
queued CO line becomes available, the station is 
placed at the bottom of the queue list. If a station 
doesn’t answer the queue signal after 20 seconds, 
that station will be dropped from the queue list. 

REAL TIME 
The system clock recording time and date is 
protected from commercial power failure to the 
system and continues to function. 

CONFERENCE 
With CPB II the conference controller can place CO 
lines on hold, remove selected lines from conference 
and re-enter the holding lines into the conference. 

RS232C l/O (FUTURE) 
The system can be accessed via an I/O device 
connected to the system RS232C port. With this, 
the system data base can be updated and a hard 
copy printout of the data base can be obtained. 
Both input and output can occur to the system 
data base. . 
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CO LINE ACCESS 
With CPB II key telephones not allowed access to 
CO lines will not receive an LED indication of the 
line’s status. 

CLASS OF SERVICE 
In addition to the 6 class of service assignments 
available for assignment to stations, there are 5 class 
of service assignments available for assignment 
to CO lines. 

PBX DIALING CODES 
The system will allow five (5) one and two digit PBX 
access codes to be entered into memory. When one 
of these codes is dialed, this signals the KSU that 
toll restriction is to be applied after the next dialed 
digit after the code. If one of the codes is not 
dialed, toll restriction does not apply. This allows 
dialing of PBX extensions 100, 1 10, 111, etc. 

FLASH WITH SPEED DIAL 
., During the dialing of a station or a system speed 
, number, a flash will occur on a CO line when 
commanded. A pause will automatically be inserted 
before the remaining speed dial digits are dialed. 
When programming a speed number, pressing the 
flash button enters a flash command. This is counted 
as a digit. The flash length is determined by system 
parameters programming. 

AUTOMATIC PAUSE INSERTION 
A pause will be automatically inserted into station 
and system speed dial numbers and save redial 
numbers after a programmed .flash in speed dial 
numbers or after recognizing and dialing a 
programmed PBX dialing code assigned in the 
customer data base. 

CO LINE RINGING 
Any number of stations up to 48 can be assigned to 
ring on an incoming call. Day and Night Ringing are 
separate and different stations can ring at night from 
those that ring during the day. 

CALL FORWARD - STATION 
Each Key Telephone user may direct intercom calls 
and transferred CO lines to be forwarded to another 
station in the system. A forwarded call will signal 
the receiving station in the TONE mode regardless 
of the intercom signaling switch mode selection. 

DIRECTED CALL PICKUP 
In addition to regular call pick up, a station can 
pick up an intercom call or transferred CO lines of 
a specific unattended station. 

STATION SPEED DIALING 
Each station, including single lines, can store 20 
speed dial numbers of up to 24 digits each. .~. __; 
These numbers are located in bins 00-09 and 
90-99. 

SAVE NUMBER REDfAL 
A number dialed by a station on a CO line can be 
saved permanently to be used at any time. 

LAST NUMBER REDIAL - SINGLE LINES 
Single line telephones have the ability to 
automatically redial the last number dialed. 

ATTENDANT PROGRAMMING 
Setting system time and date and programming 
speed dial numbers are done at the attendants 
key telephone. 

TOLL RESTRICTION 
The allow tables have been expanded to contain up 
to 20 eight digit entries and the deny tables have 
been expanded to contain up to 10 eight digit 
entries. 
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500.50 
500.51 
500.52 
500.60 
500.61 
500.62 
500.63 
500.64 
500.70 
500.71 
500.72 
500.80 
500.81 
500.82 
500.83 
500.84 
500.85 
500.86 
500.87 
500.90 
500.91 
500.92 

_’ \ 500.93 
,: 500.94 

500.95 
500.96 
500.97 

SECTlON 600 
600.10 
600.20 

SECTION 700 
700.10 
700.20 
700.30 
700.40 
700.41 
700.42 
700.50 
700.51 
700.52 
700.60 
700.61 
700.7q 
700.71 ‘-. 
700.80 
700.81 

‘,. - ) 700.90 
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., i : 700 FEATURE PACKAGE II 

,.: 3 ‘k. _ DATA BASE PROGRAMMING 

700.10 INTRODUCTION 
The customer data base consists of the parameters 
necessary to configure a customer’s system for 
specific applications. All unique customer data base 
programming is done via the DSS Unit (#I ) which is 
used as a data entry/display device. Normal key 
system operation is unaffected while updating 
system memory. Optional printers may also be used 
to display this information when using the DSS as a 
programming device. 

Upon entering the program mode, the DSS 
a BUTTONS/LED’s are redefined by software into 3 

different and distinct areas: 

1. Overlay Entry Field - Used to enter the 
particular overlay to be programmed (station, 
exception tables, CO line, system). 

2. Numeric Key Pad - Used to enter numeric data. 
3. Data Field - Each overlay contains unique data 

fields to be programmed. 
At the time the system is installed, the system should 
be initialized to load default data into memory 

I( . Swrtch 8 is turned ON). See Table 7-I for default 
values. After initialization, customer data may then be 
entered to suit a particular customer need. 
There are 3 data base areas involved in call 
processing, customer updating,,and hard restart: 
(Figure 7.11) 

Default data base area - See Table 7-1 for 
default values. All customer modifications are 
applied to this data. 

700.20 MEMORY B-ATTERY BACKUP 
The NORTHCOM 1648 utilizes a lithium battery for 
memory backup in the event of a commercial power. 
failure. The battery has an approximate life of 5 years 
and is located on the CPB. 
Optional system battery backup can also be provided 
to ensure full system operation during power failure 
with the addition of a 24 volt battery“package. 
(See Section 400.50 for optional Battery Charging 
Board) 

Dynamic data base area - A temporary 
memorary area which administers the customer 
database update procedures. This area is 
created by copying the operational memory 
to a dynamic work space when programming 
mode is entered. 
Operational data base area - Contains the 
permanent data base memory. This area is 
referenced during call processing and is under 
software and hardware write-protect logic. 
The contents of the operational data base 
depends upon the state of the write-protect logic. 
If enabled (switch 8 is ON), it will contain default 
data. If disabled (switch 8 is OFF), it will contain 
previous customer data base values. The result 
of a hard restart depends on the position of 

700.30 DSS BUTTON REDEFINITION 
Once entrance to the data base programming mode 
is accomplished, the bottom two (2) rows of function 
buttons are redefined. 

The upper row of buttons become Overlay Selection 
Keys (Station CO Line, Exception Tables, System 
Parameters, and Update Perm). The bottom row of 
buttons become Function Keys (Enter, Initialize, and 
Display). 
The following is a description of the Function buttons 
involved. Refer to Figures 7.7 to 7.10 for the location 
of these buttons. 

7-1 

switch 8. If switch 8 is on, the system will 
load default data; if it is off, it will load previously 
entered customer data. 
A hard restart occurs when the system is 

powered up or when the reset button on the CPB 
is pushed. 
*Switch 1 on the CPB is the write-memory 

switch. This switch should remain ON at all 
times. Switch 8 should be ON only to load 
default data. When all eight red LED’s on the 
CPB are lit (refer to Section 6.02 G), switch 8 
should be turned OFF to protect the Customer 
Data Base. Switch 8 should be left off when 
updating the customer data base. 
Refer to Figure 4.7 for the location of these 
switches. 
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TABLE 7-I 
DEFAULT DATA 

FUNCTION 

Attendant Override 
Baud Rate Select 
Call Forward - Preset 
Call Forward Timer 
CO Line Class of Service 
CO Line Ringing (Day) 
CO Line Ringing (Night) 
Conference Time Out 
Diagnostic Start Time 
Display 
Ex-Hold Recall Timer 
Exception Tables 
External Night Ring 
Flash Timer 
Hunt Groups 
Internal Paging/Call Pickup Zones 
Internal/External Paging Time Out 
Last Number Redial- SLT’s 
Line Type (CO/PBX) 
Loud Bell Control 
Month/Day Setting 
Outgoing CO line groups (7) 
PBX Dialing Codes 
Pulse (CO line signalling) 
SMDR 
Station Do-Not-Disturb Mode 
Station Class of Service 
Station Call Forward 
Station Line Group 
System Speed Numbers 
System Hold Recall Timer 
System Speed Access 
Time Setting 
Transfer Recall Timer 
Universal Night Answer 

DEFAULT VALUE 

Disabled 
Set at 300 baud 
None assigned 
Set at 20 seconds 
All lines set at COS 0 
All lines ring at station IO 
All lines ring at station 10 
Set at 90 minutes 
Set at 2525 hours 
Enabled at all stations 
Set at 60 seconds 
None assigned 
Disabled 
Set at 2.0 seconds 
None assigned 
All stations in zone 1 
Set at 60 seconds 
Enabled 
All lines assigned as CO 
Set for night only 
Set for month/day format 
All CO lines in group I 

None assigned 
Disabled (all lines set DTMF) 
All calls recorded 
Enabled for all key stations 
All stations set for COS 0 
Enabled for all stations 
All stations in group 1 
None assigned 
Set at 600 seconds 
Enabled for all stations 
Set for 12 hour format 
Set at 60 seconds 
Enabled for all CO lines 



NORTHCOM-1648 PRACTICE APR. I,1986 

-_ 
i y... . . ; i: ) TABLE 7-2 

NUMBERING PLAN FOR THE NORTHCOM 1648 

DIAL DESCRIPTION 

0 
6 

Abbreviated Dialing to Attendant (Station IO) 
SLT Zone Pickup and Directed Call Pickup 

(Preceded by Station Number) 
9 SLT Line GROUP 1 Access 
00-09, 90-99 Station Speed Access Codes- Preceded with SPEED button 
1 O-45, 50-89 System Speed Access Codes -‘Preceded with SPEED button 
I! Secondary DSS position 
1 o-57 Station Directory Numbers 
46 Setting Time and Date 
70 All Call Page - Internal Zones 
71 Internal Page - Zone 1 
72 Internal Page - Zone 2 
73 Internal Page - Zone 3 
74 Internal Page - Zone 4 
75 All Call Page - External Zones -.._ ._ _ i. 
76 External Page - Zone 1 
77 External Page - Zone 2 
78 All Call Page - External and Internal 
81 SLT Line Group 2 Access 
82 SLT Line Group 3 Access 
83 SLT Line Group 4 Access 
84 SLT Line Group 5 Access 
85 SLT Line Group 6 Access 
86 SLT Line Group 7 Access 
88 SLT Universal Night Answer Code 
*10-*45 SLT System Speed Number Selections 
# SLT Ex-Hold Access Code 
# Last Number Redial-Preceded with SPEED button 
l # Single Line Telephone-Last Number Redial 

1 

1. ENTER: The ‘ENTER’ button is used at the end 
of programming the data for each overlay. 
Valid data will be entered into the dynamic data 
base. If valid data has been entered, a steady 
confirmation tone will be heard when this key is 
depressed. If the data is invalid, an interrupted 
tone will be heard. 

2. 

When programming numeric data such as recall 
timers, conference and paging timers, etc., the 
ENTER button must be depressed after each 
numeric entry in order to enter the data. 

INIT: Pressing the ‘ItilT’ button followed by the 
‘ENTER’ button will return that specific data field 
to default values. Pressing the ‘INIT’ button and . 
then the ‘ENTER’ button following any overlay 
selection key will return that entire overlay to 
default values. 

. 

7-3 
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6. 

7. 

8. 

DISPLAY PERM: This function will display the 
contents of the operational memory on the LED 
display. If a printer is installed, the information 
will be displayed and printed. This function will 
print an entry if one has been selected, and print 
an entire overlay if a specific entry has not 
been selected. The LED’s will not display unless 
this button is pressed. 
DISPLAY TEMP: To display changes made in 
temporary memory prior to entering into 
permanent memory with UPDATE PERM button. 
Will ensure changes were made correctly. 
UPDATE: The ‘UPDATE PERM’ key will transfer 
the dynamic memory to the operational data base 
when the following conditions have been 
satisfied : 
a. 

b. 
C. 

d. 

e. 

The write memory switch (1) was turned on. 
The programming mode was entered. 
Valid data base entered. 

The UPDATE PERM key was the last key 
pressed before leaving the 
programming mode. 
The Data Entry button, recessed on the 
underside of the DSS, is depressed thereby 
leaving the programming mode. 

DISPLAY MODE: This LED is lit whenever the 
display mode has been entered. Depressing this 
button while ON will cancel the display status 
and return the programmer to status before 
the display mode was entered. 

DUPE: The ‘DUPE’ button may be used to 
duplicate the data from the last entry to the 
current entry. If no data has been entered, then 
this function will not be performed. The ‘ENTER’ 
or ‘NEXT’ button must be pressed to store the 
‘DUPE’ (duplicate) information. 
NEXT: Stations or CO lines may be programmed 
sequentially by using this button (i.e. after 
programming station 10, depress NEXT and that 
data will be stored and station 1 1 automatically 
ready for programming). 

700.40 IMPLEMENTATION 
Before attempting any programming, a completed set 
of customer database sheets should be prepared 

,- -. :, and available during programming. 

. . ) 

700.41 PROGRAM MODE ENTRY - 

Entering the data base programming mode is 
achieved by depressing the recessed ‘DATA button 
on the underside of the primary DSS console. 
This will cause all of the LED’s to illuminate. 
The ‘RELEASE’ button should then be pressed five 
(5) times within ten (10) seconds. This action will 
extinguish the LED’s for approximately five (5) 
seconds. When the LED’s light the second time, 
overlay selection can begin. If the ‘RELEASE’ button 
is not pressed five (5) times within ten (10) seconds, 
the DSS will automatically return to the idle state. 
Refer to Figure 7.6. 
During the programming mode, the primary DSS will 
no longer function as an attendant console for 
processing calls. However, the associated key 
telephone (station 10) will remain operational. 

700.42 ENTERING THE OVERLAY. -me --.:y . 
PROGRAMMING MODE 

Entry is made by depressing the appropriate 
parameter button (Station, System, Exception, and 
CO Line). That LED will remain lit (to indicate which 
field is being updated) until another parameter is 
selected. No information is transferred to dynamic 
memory until the ENTER key is depressed. A solid 
tone indicates valid data was entered. An interrupted 
tone means there was an error in data entry. 

The following pages give step by step instructions 
for programming each parameter using the 
appropriate overlay. Examples of the overlays, 
Figures 7.7 through 7.10 are also included for 
reference purposes. 

700.50 SYSTEM PARAMETERS 
Upon entry into the system parameters overlay, 
the current data (default or programmed) is 
displayed. In the case of yes-no values, a lit LED 
indicates a yes value. By depressing the button 
associated with the entry, the LED will toggle 
between off and on. It is not necessary to press the 
‘Enter’ button after changing a yes-no value within 
a parameter. All yes-no values may be selected and 
then the ‘Enter’ button pressed once to enter 
the data. . 

7-4 
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Where numeric data is required, the button is 
depressed and the data is entered on the numeric 
key pad. Exceeding the correct number of digits will 
cause an error tone when the ‘ENTER’ button is 
depressed. System timers can be deactivated by 
entering zeros for the timer values. 
After each numeric data entry, the ‘Enter’ button 
must be depressed. If confirmation is received, 
proceed to the next data field within the system 
parameters. 

I 700.51 SELECTIONS - &STEM PARAMETERS 
1. 

. 
,.:: ) 2. 

3. 

Exclusive Hold Recall: This entry reflects the 
time elapsed before a call placed on exclusive 
hold will recall the station activating this feature. 
If unanswered for the same elapsed time, this 
call will then ring the attendant. The default 
value is set at 060 seconds and is variable 
from 001 to 255 seconds. 
The entry format requires three (3) digits. 
This timer can be deactivated by entering 
‘000’ as the timer value. 

Transfer Recall: This entry reflects the time 
elapsed before an unanswered call transfer 
is recalled to the station that initiated the 
transfer. If unanswered for the same elapsed 
time, this call will then ring the attendant. The 
default value is set at 060 seconds and is 
variable from 001 to 255 seconds. 
The entry format requires three (3) digits. 
This timer can be deactivated by entering ‘000’ 
as the timer value. 
System Hold Recall: This entry reflects the 
time elapsed before an unanswered system 
hold is recalled to the station that initiated 
the hold. If unanswered for the same elapsed 
time, this call will then ring the attendant. 
The default value is set at 600 seconds and 
is variable from 001 to.600 seconds. 

The entry format requires three (3) digits. 
This timer can be deactivated-by entering 000 
as the timer value. 
Flash Timer: This timer reflects the duration 
of a simulated hookswitch flash. This feature 
has particular applications when the NC-1 648 . 
is interfaced with an EPABX. The default value 
is two (2) seconds and is variable from 0.1 to 
9.9 seconds. . 
Two (2) digit entries are made allowing 
increments of 1 /I 0 of a second (i.e. 15 equals 
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5. 

6. 

7. 

1.5 seconds). References to the min/max 
vaiues of the associated EPABX should be 
made when setting this timer. 
Paging Time-Out: This timer determines the 
amount of time all paging circuits will stay 
seized. This includes both internal and 
external zones. When setting this timer, the 
maximum length of a page should be 
considered. The default value is set at 60 
seconds and is variable from 01-99 seconds. 
This entry format requires two (2) digits. 
This timer can be deactivated by entering ‘000’ 
as the timer value. 
Conference Time-Out: This timer reflects the 
amount of time the conference circuit will 
remain active if the initiator of the conference 
is no longer in the circuit. A warning tone will 
be presented to the remaining users 15 
seconds prior to shutdown. A warning tone and 
flashing conference button will warn the’ -y ‘1 . 
conference controller 30 seconds prior to 
shutdown. The default value is set at 99 
minutes and is variable between 001 and 099 
minutes. The timeout clock is automatically 
reset to zero whenever the conference initiator 
re-enters the conference. 
The entry format requires a three (3) digit entry. 
This timer can be deactivated by entering‘000’ 
as the timer value. 

Hunt Groups: The system can be programmed 
for up to six (6) hunt groups of up to eight (8) 
stations each. The hunt groups are circular in 
nature and search the entire group regardless’ 
of the entry point. When an intercom or 
transferred CO line to a station in’s hunt group 
receives a busy, the system will search 
sequentially for an idle station. It will then ring 
that idle station. A station in Call Forward will 
receive the ring at the forwarded station. If all 
stations in a hunt group are busy, the calling 
station can camp-on to the original busy station. 
The same station may not be in moe than one 
group. 
By default no stations are assigned,.to a hunt 
group. Depress Hunt Group Number, then enter 
the 2 digit station numbers on the numeric 
pad one right after another up to a maximum 
of 8 stations. When afl stations in a hunt group 
have been entered, depress the ENTER button. 
To clear a hunt group, depress Hunt Group 
number, then the INIT button. 
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8. 

9. 
I 

I 

10. 

) 

11 

12. 

Diagnostic Start Time: This entry is the actual 
time (24 hour format) that on-line diagnostics 
will begin. The default value is set at 2525 
hours. This invalid time effectively disables 
on-line diagnostics. 
Entries can vary from 0000 to 2359. 

To enter depress DIAG TIME button. 
Then enter a four (4) digit number to indicate 
time diagnostics will begin. 

Preset Forward Timer: This entry works with 
Preset Forward (station parameters). The timer 
starts when a CO line begins to ring in. If the 
line is answered prior to expiration of the timer, 
the timer is discontinued. Once the timer has 
expired, the forwarded station will ring until 
answered or disconnected by the calling party. 
The default value is set at 20 seconds and is 
variable from 01 to 40 seconds. The entry 
format requires a 2 digit entry. 

External Night Ring: This entry when set at 
‘YES’ activates the external night ring feature. 
When the CO line UNA feature is also set to 
‘YES’, tone will be output to both external 
paging ports when an incoming call occurs on 
that line during night mode operation. 

By default this entry is set at ‘NO’ (LED off). 
To activate depress EXNITE RING button so 
that LED lights up. . 

Attendant Override: This entry when set at 
‘YES’ activates the attendant override feature, 
allowing DND override tone and CO line 
delayed barge-in at both DSS positions. 
By default this entry is set at ‘NO” (LED off). 
To activate depress AT0 OVRD button so that 
LED lights up. 
Loud Bell Control: Setting this entry to DAY & 
NIGHT and setting the individual CO line UNA 
to ‘YES allows external bell control in both day 
and night mode. 
Setting this entry to NIGHT and setting the 
individual CO line UNA to ‘YES’ allows external 
bell control in the night mode only. 
When connected, the LBC contact closure will 
provide an interrupted sequence of one 
second on (closed) and four (4) seconds off 
(open). 
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13. 

14. 

16. 

17. 

18. 

By default this entry is set to NIGHT (LED off). 
To change entry to Day & Night, depress LBC 
button so it lights up. 

Baud Rate Select: This entry controls the baud 
rate of the printer output. F=fast or 1300 
baud. S=slow or 300 baud. The default setting 
for this entry is 300 baud. When displayed on 
the DSS Console, the LED will be lit for 300 
baud and extinguished for 1200 baud. 
The BAUDRATE LED should be OFF (1200 
baud) for proper mini-printer operation. 

Hour Format: This controls the display format. 
of the time. The standard display of system 
time is HH:MM which is the default setting 
(LED off). To change the hour range of 12 
through 11 to 00 through 24, depress the 
24 HR button so the LED lights up. 
Month/Day Format: This controls the display 
format of the date. The standard @splay of 
system date is MM/DD/YY which is the default 
setting (LED off). To reverse the display to 
DD/MM/YY, depress the DD/MM button so the 
LED lights up. 
Last Number Redial- Single Lines: This entry 
allows single line telephones to have the 
ability to automatically redial the last number 
dialed. By default this entry is enabled 
(LED on). To deny SLT’s the ability to last 
number redial, depress the LNR-SLT button so 
the LED extinguishes. 
LCD Display: If display phones are not used in 
the system, this option can be turned off to 
improve system performance and speed up 
communications processing time. 
By default this option is enabled (LED on). 

SMDR: This entry allows selection of the type 
of calls that will be provided by SMDR. A YES 
entry means that all calls, both incoming and 
outgoing, local and long distance, will be 
recorded. A NO entry means that only outgoing 
calls that have a 0 or 1 as the first or second 
digit dialed or any number dialed that contains 
more than 9 digits will be recorded. 
The default value is the (LED on), aI& calls 
will be recorded. 
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19. PBX Codes: The system will allow five (5) 
1 and 2 digit PBX access codes to be entered 
into memory. When dialed, these codes signal 
the system that a PBX access code is being 
dialed. Toll restriction will apply at the next 
dialed digit. If one of the codes is not dialed, 
toll restriction does not apply. This allows the 
dialing of PBX extensions 100, 110, 1 11, etc. 
To enter these codes, depress PBX CODE 
button and then enter 2 digit code numbers 
one right after the other. Then press ENTER. 

‘ A one digit entry should be followed by the 
STOP button. STOP mea,ns that only the one 
digit code will be used. DON’T CARE means 
the code will be 2 digit but the second digit can 
be any number (i.e. 7 plus Don’t Care means 
that 71, 72, 73, etc. can be dialed as the 
access code). 

NOTE: for these codes to work, CO lines must 
be marked as PBX in CO Line 
programming (Section 700.06) 

.) 700.52 SELECTION ENTRY - 
SYSTEM PARAMETERS 

The following steps should be taken when 
programming the system parameters. 
(See Figure 7.7) 
A. 

B. 

C. 

D. 

E. 

F. 

G. 

.:j:’ _,’ 

Place system parameters overlay on the 
DSS console. 
Depress the SYS PARAM button. 

Select the desired data field (depress button 
of timer or feature to be programmed). 
Enter the desired timer value if required or 
access the desired feature by depressing that 
button. Refer to Customer Data Base Sheets for 
the correct programming format. 
Depress the ENTER button. Validation tone 
should be heard. If interrupted (error) tone is 
heard, repeat from step C. 

To continue, repeat from step C. 

To enter Hunt Groups, depress Hunt Group 
number. Then enter the 2 digit station numbers, 
one right after another up to 8 stations 
(16 digits). 
Depress ENTER button. 

To display entries, depress the STA PARAM 
button and the DISPLAY TEMP button. 
The contents of the temporary memory for that 
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overlay will be printed on an external device or 
displayed on the DSS through the display 
procedure. 

J. When all entries have been entered/displayed, 
select the next overlay or refer to Permanent 
Update Procedures (Sec. 700.10). 

700.60 CO LINE DATA 
The CO Line Display contains all data base 
information necessary to program CO/PBX lines into 
the 1648 system. The following is a brief description 
of the items required for entry (See Figure 7.2). 

1. 

2. 

Group: Eight (8) groups are available for CO line 
assignment. Groups should be assigned 
according to trunk type (i.e. local WATS, FX, . 
etc.). For valid trunks, groups l-7 are available 
for use. Any uninstalled trunk should be removed 
from all line groups by placing it in group ‘0’. 
Class Of Service: There are five (5) possiblee’~=~ .’ 
classes of service that can be assigned to a 
CO line which can alter a station’s normal class 
of service. They are: 
Class 0 - Unrestricted, station class of service 

has priority. 
Class 1 - ALLOW/DENY Table 1 is applied. 

Class 2- ALLOW/DENY Table 2 is applied. 
Class 3 - Restricts O/l /*/# as first dialed digit 

and does not allow dialing of over 7 
digits. 

Class 4- Overrides station class of service O-4. 

Enter the COS desired for each CO line on the 
data base form. Under default data all lines are 
given COS 0. 
The following rules should be remembered when 
determining CO line class of service: (Table 7-3) 
a. 

b. 

C. 

Station class of service 5 is not affected by 
any CO Line class of service. 

When CO Line COS 4 is assigned, it has 
priority over station COS 1, 2, 3 & 4. 
When CO Line COS 3 is assigned, it has 
priority over station COS 0, 1, 2, & 3. 
When CO tine COS 0 is assigned, only 
station COS applies. In general, station 
COS 3 with CO COS 0 is one large table 
combining tables 1 & 2. 
When CO Line COS 1 is assigned, only 
station COS 1 & 3 are affected, and only 
when there are entries in Table 1. 

d. 

e. 



NORTHCOM-1648 PRACTICE APR. 1,1986 

,, -5, 

t, ! 
,,’ 

‘ 

‘1 ; 

TABLE 7-2 
CO LINE CLASS OF SERVICE 

cos 0 

cos 0 

Unrestricted 

cos 1 

Unrestricted 

cos 2 

Unrestricted 

cos 3 cos4 - 

Restricts Unrestricted 
O/i, #, * 
& over 7 
digits 

cos I Table 1 Table 1 Unrestricted Restricts Unrestricted 
Governs Governs Not O/l, #, * 

Governed by & over 7 
Table 1 digits 

$ 
cos 2 Table 2 Unrestricted Table 2 Restricts Unrestricted 

Governs Not Governed Governs O/l, #, * 
s by Table 2 & over 7 
cn digits 

cos 3 Tables 1 & 2 Table 1 Table 2 Restricts Unrestricted 
Govern Governs Governs O/l, #, * 

& over 7 
digits 

cos 4 Restricts Restricts Restricts Restricts Unrestricted- - -- 
O/l) if, * O/l, #, * O/l, #, * O/l, #, * 
& over 7 & over 7 & over 7 & over 7 
digits digits digits digits 

cos 5 In house In house In house In house In house 
only only only only only I 

*A station’s normal class of service restrictions can be altered depending on the class of service applied 
to the CO line being used. 

CO LINE CLASS OF SERVICE STATION CLASS OF SERVICE 
Class 0 - Unrestricted, station COS has priority. 

Class 1 -Table 1 is applied. 

Unrestricted use of long distance, local & intercom 
dialing digits. 

The first 8 dialed digits are compared to 
ALLOW/DENY 1 tables for violation checks. 
Intercom numbers are allowed. 

Class 2 - Table 2 is applied. 

Class 3 - Restricts O/l as first dialed digit 
& over 7 digits. 

The first 8 dialed digits are compared to 
ALLOW/DENY 2 tables for violation checks. 
Intercom numbers are allowed. 
The first 8 dialed digits are compared to 
ALLOW/DENY 1 & 2 tables for violation checks. 
Intercom numbers are allowed. 

Class 4 - Overrides station COS O-4. Seven (7) digit local area dialing & intercom numbers 
allowed only. No 0 or 1. 

Class 5 - Intercom calls only. 

. 
,, .. :) TABLE 7-3 

CO LINE CLASS OF SERVICE 

7-8 
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3. 

4. 4 

5. 

6. 

j 

7. 

UNA: A ‘YES’ entry allows night service 
answering of incoming CO/PBX calls on UNA 
assigned lines from single line telephones. 
Key telephones not normally assigned access to 
the CO lines because of line group access 
restrictions can answer the specified CO lines 
by direct button access. 
Pulse: This field determines, the signalling method 
used by the CO line. A ‘YES’ entry indicates 
dial pulse signalling. A ‘NO’ entry indicates DTMF 
(Tone) signalling. The proper KTU card (COB-P 
or COB-T) must. be installed to match the entry. 

700.61 CO LINE DATA BASE ENTRY 

Refer to the Customer Data Base Sheets and 
Figure 7.8 for the correct programming information. 
All default data will be illuminated upon entry to this 
parameter. In the case of yes/no values, continued 
depression of the applicable button will cause the 
LED to toggle between on and off. 
A. Place the CO Line Overlay on the DSS Console. 

B. Depress the CO All-RIB button. 
C. Depress’desired CO tine button. 
D. Depress desired CO LINE GROUP button. 

A line can be assigned to one line group only. 
.‘/. 

_’ f.< .) 
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f. When CO tine COS 2 is assigned, only 
station COS 2 & 3 are affected, and only 
when there are entries in Table 2. 

CO/PBX Line: This entry defines the CO line 
type. The types available are CO line or PBX. 
When marked PBX, a two (2) digit dialing code 
may be used (see system parameters 
programming), after which toll restriction applies 
to the next dialed digit. By default all entries 
are assigned as CO lines (LED off). 

Day Ring Station Number: Up to forty-eight (48) 
key telephones can be assigned to ring on each 
CO line. 

Night Ring Station Number: Up to forty-eight 
(48) key telephones can be assigned to ring on 
each CO line. These can be the same as or 
different from the key telephones programmed to 
ring during the day. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

M. 

N. 
0. 

P. 

Depress LINE COS button if the line COS is to 
be changed. On the numeric key pad, the 
number of the assigned COS will be flashing. 
To change depress the number of the COS to be 
assigned. That number will start flashing. 
Depress ENTER button. Validation tone should 
be heard. If error tone is heard, repeat process. 
Depress the CO/PBX button if the line is to be a 
PBX line. Default value is CO line and the LED 
is OFF. 
Depress STATION RING- DAY if required. 
Enter desired key station numbers for day mode 
operation on the numeric keypad. All entries 
should be made consecutively (i.e. enter 10, ,l 1, 
12, 13 toprogramstations 10, 11, 12, 13 to 
ring during the day). Station 10 is preassigned 
(default) as one of the stations. If an additional 
entry is required, station 10 must be re-entered. 

Depress ENTER button. Validation tone should 
be heard. If error tone is heard, repeat process. 
Depress STATION RING - NIGHT if required. 
Enter desired key station numbers for night ’ 
mode operation the same as for day ringing 
stations. Stations assigned with this function will 
only ring at night. Station 10 is assigned by 
default. 
Depress ENTER button. Validation tone should 
be heard. If error tone is encountered, repeat 
process. 
Depress UNA if not required. The default value is 
yes and LED is ON. 
Depress PULSE button if this line requires 
outpulsing to the Central Office facilities. 
The default value for this feature ‘is Tone and 
the LED is off. 
If outpulsing is required, a COB-P must be 
equipped in the NORTHCOM 1648 Key System. 
Press ENTER button. 
To program additional CO lines, go to item C 
and repeat, If an error is made during program 
entry, return to invalid item and re-enter. 
To check all entries, depress DISP TEMP and 
the contents of the temporary memory for that 
overlay will be printed on an external device or 
displayed on the DSS through the display 
procedure. 
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Q. When all CO lines have been entered/displayed, 
select the next overlay or refer to Permanent 
Update Procedures. 

700.70 STATION DATA 
The Station Overlay contains all data base 
information necessary to program each individual 
station into the 1648 system. The following is a 
brief description of the items required for entry. 
(See Figure 7.3) 
1. 4 

_\ 
i 

2. 

3. 

!, ,.I 

Class of Service (COS): Governs a stations 
restriction. When assigned a COS, different 
degrees of toll restriction can be applied. 
There are six (6) classes of service available and 
they are defined as follows: 
Class 0 - Unrestricted usage of long distance, 

local and intercom dialing digits. 
Class 1 -The first eight (8) dialed digits are 

compared to ALLOW/DENY Table 1 for 
violation checks. Intercom numbers are 
allowed. 

Class 2 - The first eight (8) dialed digits are 
compared to ALLOW/DENY Table 2 for 
violation checks. Intercom numbers 
are allowed. 

Class 3 - The first eight (8) dialed digits are 
compared to ALLOW/DENY Table 1 
and Table 2 for violation checks. 
Intercom numbers are allowed. 

Class 4 - Seven (7) digit local area dialing and 
intercom numbers only are allowed. 
No O/l /*/# as the first dialed digit. 

Class 5 - Only intercom numbers are allowed. 

Enter the COS desired for each station on the 
data base form. Under default data, all stations 
are given COS 0. 
Page/Pickup Zone: Enter the assigned intercom 
page zones for each key telephone. Users may 
receive all zones or, by’ not assigning any zone, 
be restricted from receiving any paging 
announcements. This entry reflects which key 
telephone will be paged when the Zone or All 
Call feature is used. 
CO Line Group: Enter the line group(s) each 
station is allowed to access. CO line groups 
were established on the CO Line Overlay sheet. 

7-l 0 

Key telephones not allowed access to CO lines 
will not receive an LED indication of the line’s 
status. 

System Speed: A YES entry indicates that this 
station is allowed the system speed dial feature. 
Toll restriction does not apply to system speed 
numbers in bins 1 O-45. System speed numbers 
in bins 50-89 are subject to class of service 
assignments of the station originating the call. 
DND: A YES entry indicates that this station is 
allowed the Do-Not-Disturb feature. 
Station Call Forwarding: A station allowed this 
feature can have intercom and transferred CO 
lines forwarded to another station. A forwarded 
call will signal the receiving station in the TONE 
mode regardless of the intercom signalling switch 
position. A YES entry indicates that this station 
is allowed to call forward. 
Preset Call Forward: The system. may be. .--.*’ .. 
programmed so that ringing CO lines can be 
forwarded to another predetermined station if the 
original station is busy or does not answer. 
CO lines programmed to ring at a designated 
station will ring for a programmable period 
(see system parameters). During this time period, 
the busy station will hear muted (CAMP-ON) 
ringing. CO lines not answered during that time 
period will be forwarded to the predetermined 
station. The same preset forward number may 
be assigned to more than one station. 

4. 

5. 

6. 

7. 

700.71 STATION DATA BASE ENTRY 
The following steps should be followed when 
programming station lines. Refer to the Customer 
Data Base sheets and Figure 7.9 for the correct 
programming information. 

A. 
B. 

C. 
D. 

E. 

Place the Station Overlay on the DSS Console. 

Depress the STA ATTRIB button. 
Depress the STA NUM button. 
Enter the desired station number via the DSS 
keypad. Upon entry, the ten’s digit will be lit 
steady and the units digit will flash to signify 
which station is being programmed. Only a 
steady light is visible, both digits are identical. 
Depress the appropriate CLASS OF SERVICE 
button. 

. 
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F. Depress the desired PAGE/PICKUP button(s). 
A station user can be in more than one zone. 
Subsequent depression of these buttons will 
have a toggle effect and will allow/deny paging 
announcements on a particular zone. 

G. Depress the desired CO LINE GROUP button. 
A station user can have access to any variety 
of CO line groups. Subsequent depression of 
these buttons will have a toggle effect and will 
allow/deny access to a particular group. If the 
station was assigned to ring for a particular CO 

4 line in the CO overlay program, this station 
must be assigned access to the associated CO 
line group in order to answer the ringing line 
during day mode operation. Refer to UNA for 
night mode operation. 

H. Depress the SYS SPD button if access to 
system numbers is not allowed. Since the default 
value for this feature is ALLOW, the LED will 
be illuminated upon entry. Therefore, a 
depression of this button will extinguish this 
LED thus denying this feature. 

, I. Depress the DND button if this feature is not 
desired. Since the default value for this feature is 
ALLOW, the LED will be illuminated upon entry 
to this mode for the station being programmed. 
Therefore, a depression of this button will 
extinguish the LED, thus denying this feature. 

J. If the station is to have the ability to forward 
transferred CO line calls-or intercom calls to 
another station, the STA FWD button should be 
lit. To deny this ability, depress that button so 
the LED extinguishes. 

K. If the station is assigned incoming CO line 
ringing and is to have those calls forwarded to a 
predetermined station, depress PRE FWD 
button. Then depress the number of the station 
to receive the forward on the overlay keypad. 
The ten’s digit will light steady and the units 
digit will flash. This entry works with Preset 
Forward Timer (system parameters). 

L. Depress the ENTER button. 
M. If further stations are to be programmed, the 

NEXT button may be pressed to program the 
next station in sequence and continue from step 
E. If stations are not being programmed in 

.’ 
/ -1 

sequence, go back to step D. 
,“. : 1 

N. To display all entries, depress the STA ATTRIB 
button and the DISP TEMP button, and the 
contents of the temporary memory for this 
overlay will be displayed (Refer to Section 7.11). 

0. When all station lines have been 
entered/displayed, select the next overlay or 
refer to Permanent Update Procedures 
(Section 700.10). 

700.80 EXCEPTION TABLE DATA 
The ALLOW/DENY tables are organized into two set 
of tables to allow the NORTHCOM 1648 system 
to support two different toll plans at one installed 
site. Alow/Deny table 1 is referenced whenever a 
station is assigned Class of Service 1 and 
Allow/Deny table 2 is referenced whenever a 
station is assigned Class of Service 2 (Refer to 
Figure 7.5, Use Table 7-4 for reference). 
The system provides two allow tables, and two den;y 
tables. The allow tables may contain up to 26 -entries 
(8 digits in length), ard the deny tables may contain 
up to 10 entries (8 digits in length). Any number of 
digits up to 8 maximum may be entered. The Don’t 
Care entry (depressing the DON’T CARE button) 
counts as a digit. 
Less than 8 digits may be entered. For example, 
the installer needs only to dial ‘0’ and press ENTER 
to program the 8 digit field for operator restriction. 

TABLE 7-4 
ALLOW/DENY TOLL TABLES 

ALLOW DENY CONDITIONS AND RESULTS 
TABLE TABLE DIALEDNO. A/D DIALED NO. A/C 

L NO ENTRIES NO ENTRIES ALLOW 

FOUND D 

!=!I I FOUND ’ 
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The following rules should be remembered when 
setting up the Exception Tables. 
Rule 1. If there are no entries in the Allow or Deny 

Tables, then any number dialed will be 
allowed. 

Rule 2. 

Rule 3. ‘ 

Rule 4. 

If an entry is made in the Allow Table only, 
the COS restriction is to ‘allow only’ those 
dialed numbers that match the programmed 
entry in the Allow Table. Any number not 
found in the Allow Table, will be denied. 
If an entry is made in the Deny Table only, 
the COS restriction is to ‘deny only’ the 
numbers in the Deny Table. Any number not 
found in the Deny Table will be allowed. 
If entries are made in both Allow and Deny 
Tables, the sequence is as follows: search 
the Allow Tables, if the dialed number is 
found, the call is allowed. If it is not found, 
the Deny Table is searched. If the number 
is found in the Deny Table, then it is denied. 
If it is not found in the Deny Table, it is 
allowed. 

jThe ALLOW ONE/DENY ONE and ALLOW 
TWO/DENY TWO Tables are reserved for COS 1 
and COS 2 respectively. 

700.81 EXCEPTION TABLE 
DATA BASE ENTRY 

The following steps should be followed when 
programming Exception Table entries. Refer to the 
Customer Data Base sheets and Figure 7.10 for 
correct programming information. 
A. 

B. 

C. 

D. 

E. 

F. 

I .‘. , 

Place Exception Tables Overlay on the 
DSS Console. 
Depress the EXCEPT ATRIB button (button 
lights). PAGE 1 button will also light. 
Depress the desired Allow/Deny bin location 
(button will light). 
Enter the exception number on the numeric 
key pad. 
Press the ENTER button (validation tone is 
heard). 
Select the next bin location. If the information 
is to be entered into bins 1 l-20 in the Allow 
Table and 6-10 in the Deny Table, press the 
PAGE 2 button, then press the desired bin 
location. 

7-l 2 

G. Return to Page 1 by pressing PAGE 1 button 
and repeat steps C through G for programming 
additional tables. 

H. When all Allow/Deny numbers have been 
entered, select another Overlay or update 
information into Permanent Memory. 

700.90 PERMANENT UPDATE PROCEDURES 
The following procedures should be followed to 
permanently store all data base entries into memory. 

A. Depress the UPDATE PERM button on the 
DSS console. 

B. Depress program switch on underside of DSS 
console. 

Customer data has now been stored. 

The DSS console has been restored to normal 
service. Make sure DIP switch 8 on the CPB. PCB 
is OFF to ensure data base protection. 

_ _. -. -2: 

700.100 DISPLAY PROCEDURES 
The NORTHCOM 1648 provides (through the 
Mini-Printer, the RS-232C connector, or DSS button 
illumination) a status of the temporary or permanent 
data base. The following is a detailed procedure for 
obtaining this information. 

700.101 HARD COPY PRINTOUT 
In order to obtain a hard copy printout of the present 
data base, a compatible listing device can be 
connected to the RS-232C connector. Or the 
optional NC-l 648 Mini-Printer may be utilized for 
data base printout. Refer to Figure 5.18 for proper 
cabling connections. 
Changes made prior to the UPDATE PERM 
procedure can be displayed by depressing the 
DISP TEMP button. This will ensure that the 
changes were made correctly prior to permanent 
update. 
Proceed with the following instructions: 
A. Enter the program mode. 
B. Depress desired overlay button. 

. C. Depress DISP TEMP button. 
The entire data base contents for the selected 
overlay will be displayed on the listing device. 
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To see how the system was previously programmed, 
the DISPLAY TEMP button can be pressed while 
the programmer is in the middle of programming a 
parameter - DO NOT press the Enter button. 
Pressing the MODE button will stop the printing at 
any point in the printing process. 
Figure 7.14 through 7.18 are examples of a typical 
system data base printout. 

System speed numbers can be displayed by 
entering the System Parameters overlay and 
depressing the SPD (DISP) button. Then depress the 
DISP PERM button. All bins programmed with a 
speed number will print, followed by a list of all 
empty bins. To display just one bin, -depress the 
SPD (DISP) button, followed by the bin number, and 
then the DISP PERM button. 

700.102 DATA BASE DISPLAY WITHOUT 
A LISTING DEVICE 

Temporary and permanent~data bases can be 
displayed by observing the status of the LED’s on 
the DSS console. 
Upon entering a particular parameter, permanent 
data is copied in the temporary (dynamic) area. 
Refer to Figure 7.11. At that point, the contents of 
the temporary & permanent areas will be the same. 
Only when changes have been made prior to a 
permanent update will they differ. 

Because each overlay displays differently, each is 
outlined below. 

700.103 SYSTEM PARAMETERS biSPLAY 
1. Depress SYS PARAM button. 
2. Depress desired timer button 

(that button flashes). 
3. Depress either DISP TEMP or DISP PERM button 

(MODE buttion will light). The first digit of the 
timer value will be displayed on the appropriate 
dial pad LED. 

4. For subsequent digits, continue to depress the 
timer button and observe which LED’s light. 
When all digits have been displayed, continued 
depression will result in error tone. 

5. To display other timer values, repeat steps 2 
through 4. 

6. 

7. 

a. 

9. 

Yes/no values will be displayed by the associated 
button LED being lit or unlit. 

Upon entering the system overlay, LED’s will be 
lit for those hunt groups with stations assigned. 

a. 

b. 

C. 

Depress the desired hunt group number 
and the first station will be displayed. 
The ten’s digit will light steady and the units 
digit will flash. 
Subsequent depressions will display the rest 
of the stations in that hunt group. ’ 

When all stations have been displayed, error 
tone will be heard. 

IF PBX codes have been assigned, the PBX 
CODE button will be illuminated. If already in the 
display mode, depress the PBX CODE button. 
That LED will flash and the first digit of the 
PBX code number will be displayed on .the _ . - .~~ 7 
numeric keypad. Continued depressions will . 
display subsequent digits. All PBX codes will 
have 2 digits. For a one digit code, the STOP 
button will flash as the 2nd digit. 

When all data fields have been displayed, 
continue displaying other parameters or make 
desired changes or exit programming. 

700.104 CO LINE DATA DISPLAY 
1. Depress the CO AlTRlB button. 

2. Depress the desired CO line button. All data for 
the selected line will be displayed, except ring 
assignments and class of service. 
As soon as new data is programmed, that data is 

. displayed. To see.what was previously 
programmed, press DISP PERM button. 

3. Ring assignments are displayed as follows: 
a. Depress the DAY or NIGHT ring button. 

b. Depress either TEMP or PERM button. 
The first station of the assigned stations will 
display on the keypad. The ten’s digit will light 
steady & the units digit will flash. 

c. Subsequent depressions of the DAY or 
NlGHT’button will display the remaining 
assigned stations.- 

d. Error tone will be heard when all stations have 
been displayed. ’ 



NORTHCOM-1646 PRACTICE APR. 1,1986 

4. CO line class of service is displayed as follows: 
a. Depress LINE COS button. 
b. The assigned COS number for that CO line 

will flash on the numeric key pad. 
5. To continue displaying CO line data, depress 

the desired CO line button and that line will be 
displayed. 

6. When all CO lines have been displayed, continue 
displaying other parameters or make desired 
changes or exit programming. 

4 

700.105 STATION DATA DISPLAY 
1. 

2. 
3. 

4. 

‘\ 
,J 

5. 

6. 

7. 

Depress the STA ATTRIB button. 
Depress the STA NUM button. 

Dial selected station number on DSS dial pad. 
The ten’s digit will light steady and the units 
digit will flash for the selected station number. 
Associated data for the selected station will be 
indicated by illuminated LED’s. 
Prior to PERM UPDATE temporary data will be 
displayed. To see what was programmed 
previously, press the DISP PERM button. 
After doing a display perm procedure, depress 
the MODE button to return to displaying other 
stations. 

If the selected station has been programmed to 
forward to another predetermined station when 
busy or not answering. The PRE FWD button will 
be lit. To determine the forwarded to station, 
depress the PRE FWD button. All other LED’s 
will extinguish and the station number will be lit 
on the dial pad. The tens digit will light steady,& 
the units digit will flash. Depress the PRE FWD 
button again to go back to station display. 
To display the data for the next station, depress 
the station number on the numeric key pad. 
When all desired stations have been displayed, 
continue displaying other parameters or 
make desired changes or exit programming. 

700.106 SPEED DIAL DATA DISPLAY 
System speed dial numbers cannot be displayed 
without a printer or a display phone. 

! ‘,.. .., 

700.107 EXCEPTION TABLE DATA DISPLAY 
1. 

2. 

3. 

4. 

5. 

6. 

Depress EXCEPT ATTRIB button. 
Depress the desired bin location (if bin location 
is on Page 2, depress the PAGE 2 button first, 
then the bin location button). 
Depress either the TEMP button for display of 
temporary data, or the PERM button for display 
of permanent data. 
Depress the selected bin location again. The first 
digit will then display on the numeric keypad. 
Continued depressions will display subsequent 
digits. When all digits have been displayed, 
continued depression will result in error tone. 
To display another bin, depress that bin location. 
The first digit will besdisplayed on the numeric 
keypad. Continued depressions will display 
subsequent digits. 
When all desired bin locations have’been .-..--- Y 
displayed, make changes as desired. To continue 
programming, select another overlay. 
To terminate the unit from the programming 
mode, depress UPDATE/PERM button and 
press the recessed data switch on the underside 
of the DSS console. This returns the DSS to 
normal operation. 

700.110 ATTENDANT SPECIAL 
PROGRAMMING 

This section describes attendant progr&mming of 
system speed dial numbers and setting of the 
system date and time through the attendants 
keyset telephone. 

700.111 PROGRAMMING SYSTEM SPEED 
DIAL NUMBERS 

The following steps should be taken when 
programming system speed dial numbers from the 
attendants station (10). There are 76 system speed 
dial numbers of up to 24 digits each. 

A. 

B. 
C. 

At station IO, lift handset or press ON/OFF 
button. 
Press the asterisk (* ) key twice. 

Dial the two digit location code (1 O-45, ‘50-89) 
on the dial pad. 

7-14 
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D. 

E. 
F. 

& 

Dial the complete telephone number, including 
pauses. Each pause entered will provide 2 
seconds of pause in the dialing sequence. 
Press the asterisk (* ) key twice. 
Hang up to complete programming or repeat 
steps 6 through E to continue entering additional 
system speed dial numbers. 
NOTE: To program a flash into system speed dial 

numbers, use the FLASH button. 
To program a pause use’ the PICKUP 
button. To protect confidential numbers in 
speed dial memories, the HOLD button 
may be pressed before entering the 
telephone number. All digits stored after 
that will not be displayed and the 
NO DISPLAY prompt will appear on the 
LCD. 
The * and the # may be entered as actual 
digits in speed dial numbers. 

700.112 PROGRAMMING SYSTEM 

! TIME AND DATE . 
’ ._. The system date and time are displayed on the 

NC-I 648 LCD Display Phone and must be 
programmed from the attendants station keyset 
(10). The following steps should be taken when 
programming system date and time. 
A. At station 10, lift handset or press 

ON/OFF button. 
B. Press the asterisk (*) key twice. 
C. Dial the two digit program code “46” on the 

dial pad. 
D.. Enter the system date and time on the dial pad in 

the following format: > 
YY/MM/DD/HH/MM where 
YY = last 2 digits of year in the range 80-99 
MM = month in the range 01-I 2 
DD = day in the range 01-31 
HH = hours in the range 00-23 
MM = minutes in the range 00-59 

E. Hang up to complete programming. 

.’ 

: J 
_, 

. . ‘. 
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PARAMETER FORMAT 

EXCLUSIVE HOLD RECALL 000-255 SEC 

TRANSFER RECALL 000-255 SEC 

‘ 

SYSTEM HOLD RECALL 

FLASH TIMER 

PAGING TIME OUT 

CONFERENCE TIME OUT 

HUNT GkOUP 1 

HUNG GROUP 2 

000-600 SEC 

0.1-9.9 SEC 

00-99 SEC 

000-090 MIN 

UP TO 8 STA 

UP TO 8 STA 

HUNT GROUP 3 

HUNT GROUP 4 

HUNT GROUP 5 

HUNT GROUP 6 

DIAGNOSTIC START TIME 

UP TO 8 STA 

UP TO 8 STA 

UP TO 8 STA 

UP TO 8 STA 

0000-2359 

BAUD RATE SELECT S/F 
(300/l 200) 

f 
HOUR FORMAT 24/I 2 

MONTH/DAY FORMAT DDMM/MMDD 

‘- LOUD BELL CONTROL D/N 
(DAY K NITE/NITE) 

1 LAST NUMBER REDIAL-SLT I Y/N 

SMDR Y/N 
(ALL. LONG DIST) 

1 PBX CODES I UPTO 

DEFAULT NEW VALUE I 

FIGURE’7.1 

i.;...‘.j CUSTOMER DEFINITION SHEET . 

(SYSTEM PARAMETERS OVERLAY) 
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TRUNK GROUP COS CO/PBX DAY RING NIGHT RING UN4 PULSE - 
# W-7) (O-4) LINE STATION # STATION # (Y/N) (Y/N) 

REMARKS 

co 01 

co 02 

co 03 

co 04 

co 05 

CO 06 

co 07 

CO 08 

co 09 

co10 

co11 

co12 

co13 

co14 

co15 

CO16 

01-16 1 0 (E 10 10 Y N DEFAULT 
OFF) 

NOTES: . 
1. A CO/PX LINE MAY ONLY BE IN ONE CO LINE GROUP. 

FIGURE 7.2 
CUSTOMER DEFINITION SHEET . 

A. (CO LINE OVERLAY) 

7-17 
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10-57 ) 0 ) 1 1 I. y 1 Y1 Y - ) DEFAULT 1 
:.. *PRE FWD is for incoming CO ringing only. 

* 

:; FIGURE 7.3 
CUSTOMER DEFINITION SHEET 

(STATION OVERLAY) 

7-18 
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BIN # TELEPHONE NUMBER 
(MAX 24 DIGITS INCLUDING PAUSES) 

FIGURE 7.4 
CUSTOMER DEFINITION SHEET 

(SYSTEM SPEED NUMBERS) 
. 
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FIGURE 7.5 
CUSTOMER DEFINITION SHEET 
(EXCEPTION TABLE OVERLAY) 

. 

:’ 

7-20 
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Program Mode entry: 
1. Depress data switch on under side of DSS console. 
2. Depress RELEASE button five (5) times. 
3. When all LED’s, light, select appropriate overlay parameter button 

and commence programming. 

IUUUCIU 

cluucluu 
clclclclu’u 
Iclclclcu 
ocluclurI 

oooooo 
Program Mode Exit: 
1. ‘Depress UPDATE PERM button on the DSS console. 
2. Depress data switch on under side of DSS console. 



NORTHCOM-1648 PRACTICE APR. I,1986 

? 
/’ 

CPB II SYSTEM PARAMETER OVERLAY 

RECALL TIMER TIME-OUT 
I I I , I I 

EX &OLD TRiNS SYS ;lOLLl FL.& ?A&NG COhF 

SMDR LCD 

ICI1 
PEX CODES 

nllcl 
SPD (DISP) 

clclcl 

SYS 
PAAAM 

UPDATE 
PERM 

ENTER INlT PERM. TEMP MODE 
L I 1 

DISPLAY 
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CPB II CO LINE OVERLAY 

co1 co2 co3 co4 co5 CO6 

UIICIIO 

nn r 
co7 COB co9 co,0 co, 1 CO12 

nnnr 
UUUI 

co13 co14 co15 CO16 

nnnr- CO ALL 

inn uuuuui I 
, 1 , , 2 , r 3 , , 4 n.nln.nl ImN 

CO LINE 1 -- 
GROUP 5 6 7 I 1 2 3 I 

1-r 

LINE COS PBX co 

AT%% 
UPDATE 
PERM. 

n17iiC7r117 

clIonncl 
ENTER INIT. PERM. TEMP. MODE 

I I I 
DISPLAY 

FIGURE 7.8 
CO LINE OVERLAY . 
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‘I 

CPB II STATION OVERLAY 

0 1 2 3 4 5 

CLASS 
OF 
SERVICE 

SYS. SPD. (YES) DND (YES) STA. FWD. 

PRE FWD 

‘i DUPE , , NEXT , ,STA NUMl 

STA. 
ATTRIB. 

UPDATE 
PERM 

ENTER INIT. 
I I J 

DISPLAY 

FIGURE 7;9 
STATION OVERLAY . 
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-. 
! 

CPB II EXCEPTION TABLES OVERLAY 

1111 2 12 3/13 4/14 5115 

ALLOW 1 II 

PAGE 

1 1 
1111 2112 3113 4/14 5/l 5 

ALLOW 2 

116 Z/7 316 

DENY l [L$q-~ 

l/6 Z/7 316 

FIGURE 7.10 
‘1 EXCEPTION TABLES OVERLAY . 

-.__ 1-c’ 
.’ 

EXCEPT 
Al-MB. 

UPDATE 
PERM. 

ENTER INIT. TEMP. MODE 
I 1 I 

DISPLAY 
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, . 

EXCEPT 
TABLES ) DYNAMIC 

DATA 
UPDATE 

PERM 
(TEMPOliARY) DSSI 

SW8 

DEFAULT 
DATA DATA 

INIT 

OPERATION 
DATA 

I 1 (PERMANENT) 

- 

FIGURE 7.11 
DATABASE FUNCTIONAL DIAGRAM 
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DIGITS ARE 
DIALED ON 

0 
A CO LINE 

STATION IS NOT 
ALLOWED TO DIAL 

ON A CO LINE. 
GO TO THE START 

, 

NO RESTRICTION 

CALL IS ALLOWED 

THE CALL VIOLATES 
THE COS 4 RULES 

CALL IS RESTRICTED 

NO RESTRICTION 

CALL IS ALLOWED 

FIGURE 7.12 ;,, 
TOLL RESTRICTION ; 

FLOWCHART 1: 
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YES CALL IS ALLOWED 
(BY COS OVRD) 

I 
NO CALL IS RESTRICTED TO 

1, 0. x. I OR 7 DIGIT DIALING 

YES YES CALL IS GOVERNED BY 
- ENTRIES IN BOTH 

TABLES 1 AND 2 

%YES , 

CALL IS GOVERNED BY 
ENTRIES IN TABLE 1 

CALL IS GOVERNED BY 
ENTRIES LN TABLE 2 

I NO 

YES 
CALL IS RESTRICTED TO 

1, 0. 4 OR 7 DIGIT DIALING 

. 

FIGURE 7.13 
CLASS OF SERVICE FLOW CHART 
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NORTHCOM 1648 KEYSET SYSTEM 
COPYRIGHT 1985 VERSION * 
DATE: 04/l 6/86 TIME: 10:39:05 

SYSTEM -TEMP- l * 

TIME: RECALL DISCONNECT 

EXCL XFER SYST FLSH PAGE CONF 
060 060 600 20 60 090 

HUNT GROUPS 
1 : 10 11 12 13 14 15 16 i7 
2 : 10181920 
3 : 1021 222324252627 
4: . . 
5: ..I 
6: . . 

DIAG PRE 
STRT FWD ENR AT0 BAUD 24 

RATE HR 
12:oo 20 Y Y S Y 

DD LNR LCD 
MM LBC SLT SMDR DSP 

N D Y Y Y 

PBX: 12 13 14 

* DENOTES SOFTWARE VERSION. 
l * CAN BE TEMP (TEMPORRY MEMORY) 

OR PERM (PERMANENT MEMORY). 

SYSTEM PARAMETERS RECORD 
FIGURE 7.14 - 

SYSTEM SPEED TABLE - PERM - 

ENTRY NUMBER 

10 : 16029982200 
11 : 180055512 12 

EMPTY ENTRIES: 
12 13 14 15 16 
23 24 25 26 27 
34 35 36 37 38 
45 50 51 52 53 
60 61 62 63 64 
71 72 73 74 75 
82 83 84 85 86 

ALLOW TABLE 1 - PERM 

01 
02 

03 
04 
05 
06 

07 
08 
09 

10 

DENY TABLE 1 - PERM - 

01 
02 
03 
04 
05 

ALLOW TABLE 2 - PERM - 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 

DENY TABLE 2 - PERM - 

01 
02 

17 18 19 20 21 22 03 
28 29 30 31 32 33 04 
39 40 41 42 43 44 05 
54 55 56 57 58 59 
65 66 67 68 69 70 
76 77 78 79 80 81 
87 88 89 . 

11 
12 

13 
14 
15 

16 
17 
18 

19 
20 

06 -:_ __=c :  

07 
08 
09 
IO 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

06 
07 
08 
09 
10 

SYSTEM SPEED NUMBERS RECORD 
FIGURE 7.15 

EXCEPTION TABLES RECORD 
FIGURE 7.j 6 

7-29 
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STATION STATUS - PERM - 
NUM 

10 

NUM 
11 

NUM ‘ 
12 

NUM 
13 

NUM 
14 

‘/ \ 

COS COGROUP ZONE PRE. FWD 
0 1 1 . . 

SPEED DND STAFWD 
Y Y Y 

COS COGROUP ZONE. PRE. FWD 
0 1 1 . . 

SPEED DND STAFWD 
Y Y Y 

COS CO GROUP ZONE . PRE. FWD’ 
1 123456 1234 45 

SPEED.. DND STAFWD 
Y Y Y 

COS COGROUP ZONE PRE. FWD 
5 0 0 . . 

SPEED DND STAFWD 
N N N 

COS COGROUP ZONE PRE. FWD 
0 1 1 . . 

SPEED DND STAFWD 
Y Y Y 

,,-- -- -- -- -- -- -- _- __ 

-. .-. 

I 
,’ 

STATION RECORD 
FIGURE 7.17 

CO LINE STATUS -TEMP- 
NUM GROUP COS PBX UNA PLS 

01 1 0’ N Y N 
DAY RING: 
10 
NIGHT RING: 
10 

NUM GROUP COS PBX UNA PLS 
02 1 0 N Y N 

DAY RING: 
10 
NIGHT RING: 
10 

NUM GROUP cos PBX UNA PLS 
03 4 3 Y N N 

DAY RING: 
1011 12 13 
NIGHT RING: - -=: i . 
2428295627 

NUM GROUP cos PBX UNA PLS 
04 2 6 N N N 

DAY RING: 
11 

NIGHT RING: 
57 

i’llJM GROUP cos PBX UNA PLS 
05 1 0 N N N 

DAY RING: 
10 
NIGHT RING: 
10 

NUM GROUP COS PBX UNA PLS 
06 1 1 N N N 

DAY RING: 
10 
NIGHT RING: 
10 11 

‘CO LINE RECORD 
FIGURE 7.18 



In order to help you understand some of the features 
of Feature Package II and how they function, 
the following case study has been devised. 
Based upon the instructions in these manual pages, 
fill out the worksheets to determine how this system 
should be programmed. 
Answers will be found on the back pages. 

WHEAT GRAIN DISTRIBUTERS 
‘ OLATHE, KS 

Stations: 8 LCD keysets 
22 standard keysets 
7 single line telephones 

CO Lines: 5 “Centron” lines (PBX) 

1. 

j/ 
1 2. 

.,’ 

3. 

4. 

5. 

2 US Sprint lines ’ ’ 
2 Out WATS, Band 0 (Intrastate) 
3 In WATS, l-800 numbers 
1 private line 

The system will be equipped with a mini-printer 
to record long distance calls only. 

Centron lines require a 9 and an 8 as access 
codes. A 700 ms flash is used for call transfer. 
These lines should be toll restricted but allow 
l-800 numbers. 
US Sprint lines should allow out of state calls 
only, denying any instate calls (instate calling is 
to be placed on Band 0 WATS.) 

Centron lines day ring at station 10 and night 
ring at stations 10 and 1 1. 

In WATS day ring at station 1 1 and night ring 
at station 10 & 1 1 . 

6. 

7. 
8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 
17. 

Private lines will day ring at station 19, night 
ring at station 20 and after 10 seconds be 
forwarded to station 57. 
Deny UNA on In WATS and the private line. 

Attendant #l and #2 should be in all page 
zones and be denied DND. 
All stations have access to the centron lines. 
Stations 1 O-29, 36-39, and 57 have access 
to the US Sprint and Band 0 WATS lines. 
The In WATS are to appear on stations 10, 11, 
19, 20, 21 ,, 22 & 30-‘35 only. The private lines 
is to be accessed by stations 19, 20 and 57. 
Stations 20, 22, & 57 are to be unrestricted, 
station 19 & 21 are to be restricted on US 
Sprint lines only. 
Warehouse phones 51-56 are to be restricted 
to local calls only. 
All other stations are to follow the restrictions 
on the Centron and US Sprint lines. 

Put stations 12-l 8 in page zone 1. 
Stations 19, 21, 23-29 are in page zone 2. 
Stations 30-38 are in page zone 3 and 39, 
51-56 are in page zone 4. 
Deny system speed dial on stations 23-29 
and 51-56. 
Deny DND on stations 30-35. 

Put stations 30, 31, 32, 33, 34, 35 
in a hunt group. 
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‘ 

---. ,I - -; ,’ : 
;‘. _ ,,‘. .i ., -- 

PARAMETER FORMAT DEFAULT NEW VALUE 

EXCLUSIVE HOLD RECALL 000-255 SEC 060 SEC 

1 TRANSFER RECALL I‘ 000-255 SEC I 060 SEC I 

SYSTEM HOLD RECALL 000-600 SEC 600 SEC 

( FLASH TIMER 
I 
I 0.1-9.9 SEC 1 2.0 SEC t 

I PAGING TIME OUT 00-99 SEC I 60 SEC 

) CONFEREN& TIME OUT 000-090 MIN 090 MIN 
I 

I 
I 

I 
1 

! 
I 
! 

HUNT GROUP 1 I UPTO8STA 1 

HUNG GROUP 2 UP TO 8 STA NONE 

HUNT GROUP 3 UP TO 8 STA NONE 

1 HUNT GROUP 4 UP TO 8 STA 
I 

HUNT GROUP 5 UP TO 8 STA NONE _ ..~ 
( .HUNT GROUP 6 I UPTO8STA I 

( DIAGNOSTIC START TIME 0000-2359 2525 

01-40 SEC 
:’ I 1. I 

20 SEC 

1 I 
! 

EXTERNAL NIGHT RING N (LED off) ( 

All-ENDANT OVERRIDE YIN N (LED off) 

BAUD RATE SELECT S/F S (LED on) 
I 

(300/l 200) 
I I 

HOUR FORMAT 24/l 2 12 (LED off) 

) MONTH/DAY FORMAT I DDMM/MMDD I MMDD (LED off) 1 

LOUD BELL CONTROL D/N 
(DAY & NITE/NITE) N (LED off) I 

I LAST NUMBER REDIAL-SLT ) Y (LED on) I 

I YIN 
(ALL. LONG DIST) I 

Y (LED on) 
I 

( LCD DISPLAY I Y (LED on) ( 

PBX CODES UPTO NONE 

. tt 1 PRESET FORWARD TIMER 1 

SMDR 

, FIGURE 7.1 , 
*.-. .L .‘; ::y j CUSTOMER DEFINITION SHEET ,/ ._ 

(SYSTEM PARAMETERS OVERLAY) 
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L 

TRUNK GROUP TRUNK GROUP cos cos CO/PBX CO/PBX DAY RING DAY RING NIGHT RING NIGHT RING UNA UNA PULSE PULSE 
.# .# (O-7) (O-7) (O-4) (O-4) LINE LINE STATION. # STATION. # STATION # STATION # (Y/N) (Y/N) (Y/N) (Y/N) 

REMARKS REMARKS 

co 01 co 01 

co 02 co 02 

co 03 co 03 

co 04 co 04 

co 05 co 05 

CO 06 CO 06 

co 07 co 07 

CO 08 CO 08 :- :- 
-: -: 

co 09 co 09 

co10 co10 

co11 co11 

co12 co12 

co13 co13 

co14 co14 

co15 co15 

CO16 CO16 

(EL (EL 

.: .: 

01-16 01-16 1 1 0 0 10 10 10 10 Y Y N N DEFAULT. DEFAULT. 
OFF) OFF) 

NOTES: 
1. A CO/PX LINE MAY ONLY BE IN ONE CO LINE GROUP. 

FIGURE 7.2 
: CUSTOMER DEFINITION SHEET 

(CO LINE OVERLAY) 

. 
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* PRE FWD is for incoming CO ringing only. 
FIGURE 7.3 

CUSTOMER DEFINITION SHEET 
(STATION OVERLAY) 
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.,.----. 
r. [,.‘. i --I ..Ij 

a 

j I’ 
, 

FIGURE 7.5 
CUSTOMER DEFINITION SHEET 
(EXCEPTION TABLE OVERLAY) , 

) . .’ 
-L 2 



PARAMETER FORMAT DEFAULT NEW VALUE 

EXCLUSIVE HOLD RECALL 000-255 SEC 060 SEC 

TRANSFER RECALL 000-255 SEC 060 SEC 

I SYSTEM HOLD RECALL ( 000-600 SEC I 600 SEC I 

FLASH TIMER 0.1-9.9 SEC 2.0 SEC 0.7 

PAGING TIME OUT 00-99 SEC 60 SEC 

CONFERENCE TIME OUT 000-090 MIN 090 MIN 

HUNT GROUP 1 UP TO 8 STA NONE 30, 31, 32, 33, 
34,35 

HUNT GROUP 2 
I I I 

UP TO 8 STA NONE 

HUNT GROUP 3 UP TO 8 STA 

HUNT GROUP 4 UP TO 8 STA 

HUNT GROUP 5 UP TO 8 STA 

HUNT GROUP 6 UP TO 8 STA 

NONE 

NONE 

NONE 

NONE 
. -. :: 

DIAGNOSTIC START TIME 0000-2359 2525 

PRESET FORWARD TIMER 01-40 SEC 20 SEC 10 
EXTERNAL NIGHT RING YIN N (LED off) 

CUSTOMER DEFINITION SHEET 
(SYSTEM PARAMETERS OVERLAY) 

FIGURE 7.1 , 

1 ATTENDANT OVERRIDE I N (LEDoff) ( 

BAUD RATE SELECT S/F S (LED on) F1200 
(300/1200) (LED off) 

HOUR FORMAT 24112 12 (LED off) 
MONTH/DAY FORMAT DDMM/MMDD MMDD (LED off) 

LOUD BELL CONTROL D/N 
(DAY & NITE/NITE) N (LED off) 

1 LAST NUMBER REDIAL-SLT 1 I Y (LED on) I 

SMDR YIN 
(ALL. LONG DIST) 

Y (LED on) (LEE only) 
( AUTOMATIC SELECT YIN I Y (LED on) 1 

LCD DISPLAY Y/N Y (LED on) 

1 PBX CODES UPTO I 9s9s 



.  .  .T 
.s- .  

I  ; : . {  
.‘, 

:  
, -  .’ 

: : .  ’ 

‘, 
1 “’ _/ 

TRUNK GROUP COS CO/PBX DAY RING NIGHT RING UNA PULSE 
# (D-7) (D-4) IJNE STATION # STATION # (Y/N) 

REMARKS (Y/N) 

co 01 1 1 PBX 10 10, 11 Centron 
I 

10 10, 11 Centron 

10 10, 11 Centron 

Co04 1 1 1 1 1 PBX 

co05 ) 1 ) 1 1 PBX 

COO6 ( 2 I 2 I 

COO8 / 3 j 

co 09 3 
I 

co10 ( 4 ( 

I 
10 I 10, 11 I 
10 10, 11 

01-16 1 1 1 0 1 g 

NOTES: 

Centron 

Centron 

US Spirint 

US Sprint 

11 10, 11 N 

Out Wats 
B&&o=: ? ‘. 

In Wats 
1800 

11 10,ll N In Wats 
1800 

11 

19 

10, 11 

20 

N 

N 

In Wats 
1800 

Private 
Line 

10 Y N DEFAULT 
1 

1. A CO/PBX LINE MAY ONLY BE IN ONE CO LINE GROUP. 

CUSTOMER DtiFlNlTlON SHEET 
i .; (CO LINE OVERLAY) . 
;_ .~ _’ _5* FIGURE 7.2 



. ,,r-. STATION COS PAGEZONE LINE GROUP SYS SPD DND STA FWD PRE FWD 
..: ; I :~ i # o-5 o-4 o-7 Y/N Y/N Y/N STA # REMARKS 

I 10 I 3 I 1234 I 12;4 I 
1 N( N 

I I 
I ( Attendant-a 1 I 

1374 1 Attmdnnt 

, 

I 12345 I I I I I cxecutlve 
1234 ) Secretary 
1234 Executive 
123 N Sales 
123 N Sales 
172 N 

27 ( 3 ( 2 N 
I I 

Sales I 
28 3 3. 123 N Sales 

172 N 9alec 29 I 2 I.&J L UUAI.2 
30 3 3 1 4 N Customer -:. .- =:~ 
31 3 3 14 - N Service 
32 3 3 1 4 N Service 
33 3 1 A N 

123 I 
A I 131 I I I 

,_’ i 

,  -- - I.---- 
,  

1 Y *I VI Y - DEFAUL. 1 
* PRE FWD is for incoming co ringing only. CUSTOMER DEFINITION SHEET ’ 

(STATION OVERLAY) 
FIGURE 7.3 



._ 

--->. i. ‘>,.> 
i’ i I; 

I 

: ;) 
. 

CUSTOMER DEFIiiITION SHEET 
. ‘. i‘ . . > (EXCEPTION TABLE OVERLAY) . 

FIGURE 7.5 _ :d 
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