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NOTICE

This 2456,/32X128 Installation and Field Maintenance

Manual is released by INTER-TEL, Incorporated as a
guide for service personnel. It provides the in-
formation necessary to properly install, program,
operalte, and maintain the 2456, 32X128 systems.

The contents of this manual reflect current Inter=Tel
standards and software version (827.2081-3), which
dre subject to revision or change without notice.
Software packages released after the publication of
this manual will be documented in addendums. Refer
Lo earlier issues of this manual for informatien on
earlier versions of software,

If additional information is reguired, please con-
Lact s

Customer Support Department
INTER-TEL, Incorporated
6505 W, Williams Field Road
Chandler, Arizona 85224
(602) 961-9000
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. —

PUBLIC HOTICE

A HEARIMG-AID COMPATIBELE HANDSET IS AVAILABLE AS AN ACCESSORY
OPTION. PLEASE CONTACT YOUR LOCAL FACTORY REPRESENTATIVE FOR
MOREE IMFORMATION.

L= - —

FCOC RULES PROHIEBIT THE USE OF THIS TELEPHONE
IN THE FOLLOWIMG LOCATIONS
ONLESS IT HAS A HEARING-AID COMPATIBLE HAMDSET

(1} Any public or semi-public locaticn where ceoin-operated
ar credit card telephones may be found.

{2) Elevators, highways, and tunnels (automobile, subway,
railreoad or pedestrian) where a person with impaired
hearing might be isolated in an emergency.

t3) Places where telephones are specifically installed to
a#lert emergency authorities such as fire, police, or
medical assistance personnel.

(4) Hospital rooms, residential health care facilities,
convalescent homes, and prisons. Specifically, where
telephones are used for signalling life-threatening or
emergency situations 1f alternative signalling methods
are not available,

i{2) HWorkstations for hearing-impaired personnel.

(6 In hotel, motel, and apartment lobbies; in steres where
tel ephones are used by patrons to order merchandise; in
public transportation terminals where telephones are
used to ¢all taxis, reserve lodging, or rent automo-
biles.

(73 In heotel and motel rooms. At least ten percent of the
rooms must contain hearing-aid compatible telephones, or
they must contain jacks for plug-in hearing=aid compat-
ible telephones which will be provided to hearing im=
paired customers upon reguesk .,

FPage xii
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FCC REGULATIONS

IMPORTANT :

1.

Customers connecting this equipment to the telephone network
shall, before such connection is made, give notice Lo Lhe
telephone company of the particular line{s)] to which such
connection is to be made, and shall provide the telephone
company with the follewing information:

Complies with Part 68, FCO Rules
FCC Registration Number:
BE287V-14484-KF-E (2456 System)
REZETV=-69771-MF-E [32X128 System)
Ringer Eguivalence Number, 0O.%A
Type of jack to be ordered from the telephone company,
RJIZLX

The telephone company should alsc be given notice upon final
disconnection of this egquipment from the particular linels).

It is also the responsibility of the customer to provide the
telephone company with registration numbers of any other
devices which are configured for connection to the telephone
network .

It is prohibited to make connections to party lines.

Under certain elrcumstances the telephoné company may tempo-
rarily discontinue service and make changes in facilities and
services which may affeck the cperation of this egquipment:
however, the customer shall be given adeguate notice in
writing to allow the customer an cpportunity to maintain un-
intercupted service,

Users should not make adjustments, repalirs or attempk to
service this eguipment. 1In the event that a problem origi-

nates, contact the local authorized factory service repro-
sentative.

In the event of trouble with the telephone line{s), this
equipment must be disconnected from the telephone linels).
If trouble ceases, the eguipment must be repaired Dy an
authorized: factory service representative. If the trouble
contipues kLo oocour with the eguipment disconnected, the
tel ephone company should be notified that they have a
problem. IE this is the case, repairs or adjustments made by
the telephone company will be made at their expense.
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WARNING:

this equipment generates and uses radio frequency energy and may
cause interference to radio and relevision receptiom. It has not
been tested to show compliance with new POC Ryl es {47 CFR FPart
13) designed to limit interference to radioc and TV reception,
Operation of this eguipment in a residential area is likelvy to
cause unacceptable interference to radio communication requiring
the operator to take whatever steps are necessary Lo correct the
interference. If this eguipment does cause interference to radio
o television reception, which can be determined by turning the
equipment off and on, the user is encouraged to try to correct
the interference by one or more of the following measures:

= Reorient the receiving antenna
= Relocate the K30 with respect to the receiver
- Check that the K20 and receiver are not on the same cir-
cuit; the KSU0 must be powered from an isolated, dedicared
AC auktler
If necessary, the user should consult the dealer or an experi-
enced radiafrelevision technician for additional suggestions.
The user may find the following booklet prepared by the Federal
Communications Commission helpful:

"How to ldentify and Resclve Radio-TV Interference Problems”
This booklet (Stock No. 004-000-00398-5) is available for approx-
imately $55.00 from the U,5. Government Printing Office, Washing-
ton, D.C. 20402

I£ RPI problems persist, contact Inter-=Tel Customer Support
Department .
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2456/32X128 INSTALLATION & MAINTENARCE Issue 2, Mar. 1985
WARRANTY
INTER-TEL, Incorporated warrants its products
(except for fuses and lamps) to be free of defects
in materials and/or workmanship. This warranty

shall extend for a period of one (1) year from the
date the produtt was ecriginally shipped. All
shipping costs incurred in connecticon with war-
ranty work will be paid by the buyer/customer.
INTER=TEL's warranty does not apply to products
that have been damaged due to andfor subject to
impreper handling by shipping companies, negli-
gence, accidents, improper use, or alterations not
authorized by INTER-TEL, Incorporated.

This warranty is in lieu of and excludes all other
watrranties, expressed or implied, and in no event
shall INTER-TEL, Incorporated be liable for any
anticipated profits, incidental or conseguential
damages, loss of time, or other losses incurred by
the buyer/customer in connection with the pur-
chase, operation or use of the product.
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INTER-TEL PRACTICES OVERVIEW

2456,/32X128 INSTALLATION & MAINTENANCE Issues 2, Mar. 1985
OVERVIEW

CONTENTS PAGE

1. INTRODUCTION, cvceaeansss . P T |

?. HARDWARE SUMMARY .. ccscssnesnns s aEEmea e I NIRRT SRRCR I ol |

3.. FEATURES EI-TH:HA-HE ----- e N N T I O R B 1-2

4. INSTALLATION AND MAINTENANCE SUMMARY . ..cccveectrreceans ++ 1-5

1. INRTRODIOCTION

1.01 The Inter-Tel 2456 and 32X12§ systems are unigue electronic
kev telephone systems designed to meet the needs of growing
businesses. Modular design makes the system easy Lo install and
service, and the programmable features provide over 100 user-
friendly services to meet each customer's needs. Highlights of
the system's design include:

e Advanced microprocessor technolagy.

@ Flexible programming to customize many system and station
tcatures.

e Capacity in the 2456 system for 24 Central Office {C.0.)
Lines, 56 stations, © private intercem channels, and 56
Direct Station Selector/Busy Lamp Field (DSS) Units.

e Capacity in the 32X128 system for 32 C.0. lines, 128
gtations, B private intercom channels, and 160 DS5's.

e Modular, easily replaceable hardware with add-on capabil-
ity for ocptional features,

2. HARTWARE SUMMARY

2,01 The SYSTEM SPECIFICATIONS section of this manual describes
the hardware, including the Key Service Unit (KESU), multi-line
keysets, Single-Line Electronic (SLE) sets, industry-standard
pushbutton (ODTMP) 2500 sets, Direct Scation Selector/Busy Lamp
Fiald (DSS) Units, system back-up batteries, and other aptional
aqul pthent .
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3. FEATURES SUMMARY

3.01 A list of features appears below. Those marked with an
asterisk (*] are programmable options. For detailed descriptions
and operating instructions, refer to the FEATURES section of this
manual .

SYSTEM FEATURES

#*

Station Message Detail Recording (SMDR]

Flexible Attendant Arrangements (Alternate Point
AnSWaring)

Flexible Night Ringing Arrangement

System Babbery Back-up

Data Base Battery Back-up

Dual-Tone Multi-Freguency (DTMF) or Dial Pulse Signalling
Music=0n=Hald

Call Privacy

Tell Restriction

Variable Time=0Out Capabilities

Tenant Service

Outgoing-Only Rotary Line Group Access
Alcernate Keyset Usage

L

¥ * ¥ 3%
N N N NN NN N

EEYSET FEATIRES

Ecyset General Features

& Feature Koys

24 C.0., Line Kays

LED Indications

Audible Tone Indications
Dff-Hook Ringing
Immediate Ringing

Valume Control

Call Humber Buffering
ONSOFF Speaker

Direct Ring=-in Line Flexibility
C.0,. Line Restriction
Intercom Security Tone

S BB BED
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INTER-TEL PEACTICES . OVERVIEW
2456/32X128 INSTALLATION & MAINTENANC Issue 2, Mar. 1985

=r

Intercom Features

* Flexible Intercom Humbering

Voice Announcing

Handsfree Answering

Station=to=-5tation Calling )
Intercom Camp-0On, Call Waiting, and Call Splitting
Executive Call Waiting

Busy Station Callback (Queuing)

Consultation Hold

Intercom Transfer

Speed Transfer

Ring Intercom Always

Ring Intercom First

W+
s adEBEE D

Dutside Call (C.0.) Features

Placing and Receiving Outside Calls

Direct Line Key Selection

Busy Line Callback {Queuing)

Cutszide Dial Tone Restore

Line EKey Skipping

Jff-Hook Dialing

Lialing SCC NHumbers

Speed Dialing

Last Number Redial

Calls on Held

Transferring Outside Calls

DEf-Premise Transfer

Feverse Transfer/Call Pick-up

Attendant , Hold, and Transfer Recall Times
Conferance Calls with Two Inside Parties/One OQutside
Conference Calls with One Inside Party/Two Outbside
Call Waiting

On-Hook Moniteoring/On=Hook Dialing

Direct Inward System Access (DISA)

Private Line Assignments

'EF N TR NEENENENENNEIMEIMSEMNJEMH;:NM

Special Station Features

Call Forwarding

Preszet Call Forwarding

Co=NoL=Disturb

Massage Waiting and Message Center

Background Music to Stations

Paging == All Call, Internal Zone, External Zone, Talkback
Speakers

C.0. Line Monitoring

L3 O O
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SINGLE LINE ELECTRONIC (SLE) SET FEATURES

SLE Set General Features

One Feature Eey

Audible Tone Indications
Ring Volume Control
Paging Features

Int ercom Feaktures

Flexible Intercom Numbering

Statiop=to=Station Calling

Intercom Camp-on, Call Waiting, and Call Splitting
Busy Station Callback (Queuing)

Outside Call (C.0.) Features

Placing and Receiving Outside Calls

Calls on Hold

Outside Call Walting/Call Splitting

Call Transfer and Reverse Transfer

Cenference Calls with Two Inside Parties/One Outside
Busy Line Callback ([Queuing)

2500 SET FEATURES

Audible Signal Indications

Flexible Intercom Numbering
Scation-to-Station Calling

Busy Station Callback (Queuing)
Placing and Receiwving CQutside Calls
Busy Line Callback (Queuing)

Faging Features

L N N N NN

ATTENDANT FEATURES (DSS)

4 Feature Keys

Busy Lamp Field for visual Indications
Intercom Features

Call Transfer and Reverse Transfer
Call Transfer fto Hold (Parking)
Message Waiting Indication

Hight Eing Mode

L N N W
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2456,/32x128 INSTALLATION & MAINTEHARCE Issue 2, Mar. 1985
2456 3I2A128

Features with Capacities System System
Paging

Internal Zone Page b &

External Zone Fage 3 3
Speed Dialing

Numbers Per Station 10 10

Digits Per Entry 10 10
Night Ring=In Lines 24 24
Simultaneous Three—parcty

Conference Calls 4 4
C,0, Line and Station Queuing 25 25
Call Waiting

I.C. Calls wWaiting Per Station 1 1

I.0, Calls Initiated Per Station 1 1

C.0. Calls Waiting Per Station 24 1z
Toll Restrickion

Allowed Area Codes 20 20

Allowed Long Distance Numbers 2 2

Forbidden C.0. Codes 210 20

4, THMSTALLATION AND MAINTENANCE SUMMARY

4,01 The INSTALLATION section giwves complete instructions on
olanning and installing the system, The PROGRAMMING section
describes how bo customize bthe system's features. Maintenance
procedures are covered in the TROUBLESHOOTING and DIAGNOSTIC
PROGRAMMING sections. The REPLACEMENT PARTS section lists parts
available from Inter-Tel.

4.02 The modular design of the system, combined with self-diag-
nost ics, facilitates rapid repair with minimal down-time.- In the
event of a failure, the defective module should be replaced by
the service personnel from their inventory of spare parts.

4.03%3 sStrict guality assurance standards for manufacturing and
through field testing provide the system with the high degree of
reliability demanded by today's high-technology market.
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SYSTEM SPECIFICATIONS

CONTENTS PAGE
1., THTRODUCTIOM. s s cssvosmssssasssaassnanmnsnsbstsgsssnnsnnn 2=1

2, S5TATION INSTRUMENTS . s s s s s sssssansssaansnasssescssnnssnnn 2-2

31, DIRECT STATION SELECTOR/BUSY LAMP FIELD (DSS) UNIT...... 2=3
4, FEEY SERVICE UNIT (ESU) . isssrsreannamannans cssnsnarnnnans 2=4
B. FESU DESCRIPTION. . usesssssamsnsmansanmunsnmsss cesses 2—4
B- SIETEH PDHER SUPPLTriirrfiu-q- ---------- * B FFF R R S s EEm 1_"!
C. ENVIRONMENTAL REJQUIREMENTS.......- . 2=5
0. CENTRAL OFFICE (C.0.) LINE CHARACTERISTICS .vsvasanss 2-5
E. PRINTED CIRCUIT BOARDS (PCB'S)..... i me e e 2=5

5. CABLING AND THE MAIN DISTRIBUTION FRAME (MDF).....e0::.. 2-8

6. SMDR AND PROGRAMMING TERMINAL REQUIREMENTS.....:cc0ce00s 2-9

7. SYSTEM BATTERY BACKE-UP,...cccccnnaansenassssa

R R 2_9

8. OTHER OPTIOHNAL EQUIPMENT

-------------- R R R R 2=11

1. INTRODOCTION

1.0 This section describes Lhe system hardware:

Station Instruments

Mrect Station Selector/Busy Lamp Field {(DES) Unit
Koy Service Unit (K5U)

Cabling and the Main Distribution Frame {MDF)

SMDR and Programming Terminal Reguirements

System Battery Back-up

Other Optional Egquipment

S a0 BB

1.92 The 24536 system has capacity for 24 Central Office (C.0.0)
lines, 56 stations, and 56 Direct Station Selectors/Busy Lamp
Field (D55} Units. The 32X12ZB system has cgapacity for 32 C.0.
lines, 128 statiocns;, and 16D DSS's.

1.03 Phetographs of the keysets, DS5S's, and ESU's are located at

Ehe end of this section. For installation methods, refer to the
INSTALLATION section.

Page 2-1

e
-
m
Lo ]
e
=
=
=
=
i~
£



INTER-TEL PRACTICES LYSTEM SPECIFICATIONS
2456 /32X128 INRSTALLATION & MAINTENRANCE Izsue 2, Mar. 1985

-

2. STATION INSTRUMERTS

2.01 Three types of instruments are available for use an the
system: 2480 multi-line keysets, Single-Line Electronie (SLE)
sets, and industry-standard pushbutton {(DTMF)] 2500 sets. Inter-
Tel 616 and 1232 keysets also may be used with this system.

2.02 The 2480 keysets have a pushbutton keypad, 24 C.0. line
xeys, six special feature keys, an internal speaker and micro-—
phene, and wvolice volume and ring volume controls. Full=duplex,
nandsfrees answer—-back conversation is a standard keyset feature
on intercom calls. Eeysets have a switch-enabled internal
microphone for full-duplex, handsfree operation on outside calls
with Ethe optional Speakerphone Kit {part no. #828.1033) and Desk
Speaker (part no. 228.1027) added. Refer to pages 2-13 and 2-14
tor photographs of the keysets, The FEATURES section provides
additional descriptions.

2.03 The SLE sets have a pushbutton keypad, a special feature
key, and a tone volume control. The advantages of using these
sets are discussed in FEATURES.

2.04 TIndustry-standard 2500 sets also can be used on the system,
The advantages of using these sets are discussed in FEATURES.
When directly connected to the system, a DC ringer must be in-
stalled in the set. A PBX=2L low piteh DC ringer is available
from most electronic supply companies. In addition, a 2500 =eb
that is physically separate from the system can be made a part of
the system. This uses the set's AC ringer and requires the ad-
dition of a High WVoltage Ringing Adapter (HVRA) and some other
customer=supplied hardware, For more information, refer te page
3=-20, OFF-FPREMISE STATION (COPS) INSTALLATION,

2.05 The instrument dimensions and the maximum numbher of
stations and instruments are given below:

2480 Keyset Dimensions SLE Dimensions
Height 3.5 in, Height 3.5 in.
Width 7.% in. Width T.7% in
Depth 8 in. Depth 9 in.
Weight 2.5 lbas. Weight 2 lLhbs,
2456 325128
SYystem Syst em
Sbations L6 128
Etatien Instrulments
2480 Keysets 6™ go~
SLE EBets 240 ag+
2500 Sets 24% qa*

*Refer to paragraph 2,06 for combinations of instruments for sach
system,
Page 2-2
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2.06 The following table illustrates various ways of combining
the three types of station instruments on a given system. Be-
cause station printed circuit boards support from one up to eight
stations each, the configurations are given in multiples af
eight. This table does not represent all of the configurations
possible, and is provided as a guide only.

2456 System 32X128 System
Eeysets SLE's 2500's Keysets SLE'S 2500's

(11 56 Q ] (L) &0 44 Q
(2) 48 8 0 (2) BOD 41 8
[3) 40 L& Q {3y 80 32 L&
td4) 32 24 a {4) &0 24 24
(51 48 0 B i3y 80 16 iz
(6) 40 a 16 (6} 8D 8 410
(71 32 0 24 {71 80 a 48
(&) 40 8 g8

(9) 32 g 1g
1oy 32 16 a8

3, DIRECT STATIOM SELECTOR/BUSY LAMP FIELD (DS5) ONIT

3.01 A Direct Station Selector/Busy Lamp Field is an optional
deviece which, when attached to a multi-line keyset, allows a user
to access any station by pressing the corresponding DSE key. The
lamps under the D83 keys comprise the busy lamp field, which in-
dicates the condition of each station (idle, busy, Iin Do=Rot-
Disturb, transferred call recalling attendant) by different Elash
rates., Tandem D8E'a are required if more than 60 instruments are
connected to the system.

3.02 DSS units may be powered from an AC osutlet or from the Key
Service Onit (KSU) power supply. When AC powered, two DS5's may
he connected to every multi-line keyset in the system with an AC
transfarmer (part nc. 506.1009) added. When AC power is in-
accessible, up to four DSS's may be powered by the KSU (bwo Sta-
tion A printed circuit boards can support two DS5's each]. K5I
and AC powered D55's may be mixed on the same system. Refer to
pages 2-15 and 2=16 for photographs.

3.03 The D5% dimensions and the maximum number of DSS5's are
given below:

2456 I2x128

System System D55 Dimensions
DEs Onits per Station 2 2 Height 2.5 in,
DES Units per System wWidth 7.5 in.
Fowered by ESU 4 4 Cepth 2 in.
AC powered 56 140 Weight 1.8% lhs.
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4. EKEEY SERVICE UHIT (EsU)
A. ESU DESCRIPTION

4.01 The KSU houses the printed circuit boards {(PCB's), the
cardfile assembly, and the system power supply., It performs all
control and switching activities for the system, detects incoming
calls, processes data=controlled features, and controls the
interaction between stations, C.0. lings, and intercom channels,
Refer to pages 2=17 and 2-18 for phetographs,

4.02 The system is a microprocessor—-controlled, time division
multiplexed system. Memory includes 32K bytes ROM and 6K bytes
RAM on the Central Processing Unit (CPU) PCB. An eight-bit
microprocessor located in cach mulei-line keyvset iz In constant
data communication with the microprocessor on the CPU BCHE,.
Speech channels are divided as follows:

2456 32x128
Specch Channels System Syst om
C.0. Lines 24 24
Qutgoing-0Only C.0. Lines - g
Intarcom 8 B
Music-0On-Heold 1 1

4.03 The HSU cabinet measures 25.5 inches high X Z7 inches wide
X 1% dinches deep. The 2436 cardfile has 16 PCB slots and the
32X128 cardfile has 27 PCB slots.

BB. SYSTEM POWER SUPPLY

4.04 The power supply (680.06 for the 2456 and c80,.084 for the
32X128) provides power to the KSU, all stations, and up to four
D535 unitcs, It reguires an isclated, dedicated 105-125VAC, 155,
537-63Hz, single-phase commercial power source.

4.05 The power supply is eguipped to charge batteries that will
provide back=up power to the system during a power ocutage or
"brown=out* condition. The batteries are optional and are pro-
vided by the customer. Refer to page 2-9, SYSTEM BATTERY BACE-
UP, for more information.

4.06 Maximum power ocutputs vary hetween power supplies,

680,06 Power Supply 680.08A Power Supply
+5VDC, 20A (Lagic) +5VDC, 404 (Logic)
=l2vDC, 0,58 (RS232C) -12VDC, 1A (RS232ZC)
+2BVDC, 83 (Kevset) +29VDC, l1#A (Keyset)
+2BVDC battery float +34.5VDC battery float
valtage, 24 vpltage, 24

Page Z-4
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C. ENVIROMMENTAL REQUIREMENTS

Requi rement s In Operation In Storage
Temperature 32° to B0 F 4% to 185° F
Humidity 20% to 85% 0% to B5%

(Hon—Condensing)

Alritude Up to 10,000 fr. Up to 40,000 ft.

D. CENTRAL OFFICE (C.0.) LINE CHARACTERISTICS

Characteristics:

Lese from TELCO nekwork to C.0. lines 0de

Ringer Egquivalence 0. 9A

Ringing Voltage 40VAC BMS minimum

Protection:
Tip-te—-Ring 360V transient

NOTE: Also refer to page 2-6, Central Office Unit PCE.

E. TPRINTED CIRCULT BOARDS (PCEB'S)

4.07 The wvariocus printed circuit boards are described below,
Phetographs of all PCB's appear in the INSTALLATION sechbion.

Central Processing Unit (CPU) PCB

4,08 The CPU PCR contains the main coentrolling microprocessor
and its associated contrel, logic, and memory circuits. It pro-
vides the central processor with up to 32K bytes of ROM storage,
6% bytes of RAM storage, an RS232C port, system clocks, Music=0n—
Hold eircuitry, and a battery for data base protecticn.

4,09 The CPU PCB provides central software control for the KsU.
It functions under the control of a generic program, stored in
the ROM, which is activated when the system is initialized.

4.10 The 25-pin subminiature "D" female connector on the front
af the CPU PCR is the RSZ23IZC interface. It is the connecktion
point for the programming terminal or the Stalion Message Detail
Recording (SMDR)} output devige., Refer to page 2-3, SMDR AMD PRO-
CRAMMING TERMIMAL REQUIREMENTS, for more information,
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4.11 The 1/8-inch mini-phone connector on the front edge of the
PCE is the input connection for an external music source. The
Music-on=-Held circuit prevides an AGC circuit that automatically
holds the volume to a predetermined level that is slightly lower
than the normal wvoice wolume, as regquired by FCC regulations,
Optimal input level iz 1VRMS,

4,12 The BATT-OPEN jumper on the PCB is shipped in the OPEN (out
of circuit} position to protect the battery. It should be moved
to the BATT position during installation te protect the pro=
grammed information that is stored in the customer's data hase,
If the battery is fully charged, the data base will be protected
for a maximum of 25 days. Allow two days for the battery to
charge when installing the system,

4.13 The 300-9800 jumper on the PCB is used to seleck the baud
rate for the RS232C interface.

4.14 The ROM-RAM jumper protects Lhe programmed data base, If
the jumper is in the ROM position, the data base cannat be
changed; programming can only he performed with the jumper in the
HAM position. Environmental noise effects on the system can be
greatly reduced with the jumper in the ROM pasition.

Central Office Onit (COU) PCB

4.15> Each COU PCB has circuitry for four C.0. lines. The 2456
system has capacity for up to 24 two-way lines, or six COU PCE's,
The 32X128 system has capacity for 32 lines (eight PCB's), with
24 two-way lines and eight outgoing-only lines in a rotary group.
Sach CoOU PCB iz configured for DTMF signalling, but some or all
of the lines can be converted to dial-pulse signalling using the
Rotary Conversion Kit (part no. B28,1032).

NOTES: (1) On the 2456 system, when System Option 9 is enabled,
line 24 is an outgoing-only line for single-line
stations and multi-line keysets. Single-line usars
gocess line 24 by dialing 9; keyset users press line
key 24. When System Option 9 is disabled, line 24
becomes a two-way line for multi=line keysets and
single-line stations cannot access cutkside lines.

{2) ©On the 32K128 system, if System Option 9 is enabled
and there is a rotary group of lines, keysets and
single=-line stations have access to up to nine out=
goeing=cnly lines, If System Option 9 is disabled,
only single-line stations can access the rotary
group of up to eight lines, and line 24 becomes a
Lwo-way line for multi-line keysets.

{3) wWhen single-line sets are to be used for outgoing
C.0., calls, the outgoing-only rotary group of lines
(line 24 for 2456 and lines 24-32 for 32X128) must
be DTHMF lines,
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4.16 Each of the four circuits on a COU PCB is assigned a cir-
cuit number by the PCB's physical lecatien in the KSU and the
location of the circuit eon the PCB.  The PCB inserted inte COU
slot 1 is assigned lines 1 to 4 {circuits 1.1 to 1.4), top to
bottom., The slot 2 PCE is assigned lines 5 to 8 (circuits 2.1 te
2,4}, and =a on. The line number to circuit number assignment
may not be changed, but the line assignments to line keys on key-
sets can be revised by the Tenant Service feature. Refer to the
FEATURES section for more information on Tenant Service.

Station (STH) FCB'S

4.17 Each station PCB has circuitry for up to eight of one type
of station instrument. Therefore, instruments must be mixed in
multiples of eight on any given system.

4.18 Each of the eight circuits on a station PCE i=s assigned a
circuit number by the PCB's physical location in the KSU and the
location of the circuit on the PCB. They are assigned intercom
numbers by the Initialization (INIT) program and can be changed
by the HNumber Change (NUM) program. refer to SYSTEM PROGRAMMING.

4,19 STH-A PCB's: are reguired for keysets. As described on
page 2-3, two STN=A PCB's may support up to two DES's each, for a
maximum of four STH-A powered DS5's per system, There are two
2a, 125VAC slow-blow fuses on the STHN-A PCE to protect the ESU
frem foreign voltages/currents from the stations connected to the
PCR, The fuses may be obtained from electronic supply outlets.

4,20 STN-B PCB's: are reguired for industry-standard pushbutton
[DTMF) 2300 sebs.

4.21 STN-C PCB's: are reguired for Single-Line Electronic (SLE)
seks.,

Modem {MOD I and MOD II) PCB'S

4.22 The MOD I PCB: provides a 110- or 300-baud modem interface
to the CPI PCBE for remote system access, and two DTMF decoding
circuits for single-line stations, It also provides an interface
for Direct Inward System Access (DISA) DTMF signalling. This PCB
does nok regquire connection to the MDF,

4.23 The DTMF decoding circuits convert the DTMF signals gen-
erated by single-line stations to the digital code used by the
syt am, They are in use only for the time 1t takes to process
the pumber dialed and are not in use for the duration of the
call. 1f a large number of SLE users are dialing at the same
time, some users may not get intercom dial tone when going off-
hook, which indicates that the decoders are processing other
calls. The user will get dial tone (within seconds) when a de-
coder is available.
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4.24 The MOD II PCB: contains the same circuitry as the MOD I
BCB and additional circwitry for:

A. Up to three external paging zones, for use in areas such
as warehouses, loading docks, or other large areas.

E. Up to five talkback speakers (=100 ohm), Power ocutput
for talkback speakers iz S00mW.

C. One night transfer contact that is activated when the
attendant places the system in WNight Ring mode. The SPDT
relay moves from the "break" to the "make" position and
may be used to contrel lights, alarm systems, or other
electronic dewvices. By enabling System Option 13, the
relay iz always activated,

D. One external night ring relay (SPST) that activates ex-
ternal signalling devieces when a call rings in while the
s¥ystem iz in Night ERing mode. The relay moves to the
"make” position on an incoming C.0, call. The econtact
fellows the normal ringing cycle. With System Optian 13
enabled, it is activated day or night.

4.25 The MOD II PCB generates a 450Hz night ring tone that is

present on the Out 1 and Qut 2 pins. This tone can be sent gut
= the external speakers via the external night ring relay or
night transfer contackts, The Ltone signals incoming calls when

the system is in Night Ring mode, or when System Option 13 is en-
abled. The tone follows a ringing cyecle of three seconds on and
four seconds off. PCB's with artwork numbered P51026 have an
adjustment to wary the night ring tone volume.

Conference (CNF) PCH

4.26 The CHNF PCB provides the circuitry for up to four three—-way
conferences (one inside and two outside parties, and two outside
parties and one inside party) and for the DISA feature,

3. CABLING AND THE MAIN DISTRIBUTIONM FRAME (MDF )

2.01 Connections between incoming C.0. lines, keysets, SLE sets,
2500 sets, and the PFCE's in the KSU are made on the MDF. The MDF
is made up of industry=-standard 66M1-50-type punch-down terminal
blocks.,

5.02 Three-pair cable serves all types of stations except the
2500 sets, which reguire one-pair cable. The cables for all key-
setz, SLE sets, and 2500 sets are terminated on station blocks at
the MDF and con six= or four-conductor modular jack assemblies at
the stations. Standard 25-pair cable is then used to connect
station blocks on the MDF with their corresponding PCBE's. Female
28-pair amphenol connectors on the cables plug into the male con-
nectors on the PCB's,
Page 2-8
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5.03 Of the three optional PCB's (MOD I, MOD 1I, and CNF)., only
the MOD [I PCB requires connection to the MDF., It connects uslng
st andard 25-pair cable. A female connector on the cable from
Fhe MDF terminal block plugs into the male ceonnector on the PCE.
The wiring for the optional external equipment attaches to the
cther side of the terminal block.

.04 The C.0. lines, as reguired by FCC regulations, are ter-
minated on telephone company RJ21X blocks. Cross-connect cable
is used to connect the RJ21X blocks to the terminal blocks on the
MDF. The ©.0. lines are then connected to the COU PCB's by stan-
dard 25-pair cable. Female 25-pair amphensl connectors on the
cable plug into the male connectors on the COU FCB's.

5.05 All terminal blecks, cables, connectors, and_fcur— or six=
conductor modular jack assemblies are telephone industry stan-
dard, and are available from electronic supply ocutlets,

6. SHMDR AND PROGRAMMING TERMINAL REQUIREMENTS

6£.01 The following regquirements must bDe met for the S5MDR output
device or a programming terminal to be connected to the system.

A. Both devices must be RS232C compatible and have a male
25=pin subminiature "D" connector.

B. Both devices must be formatted for serial ASCII with no
parity, and must have full-duplex communications capabil-
ity.

=, Both devices must communicate at 300 or 9600 baud. The
terminal, if used for remote programming, must also com-
municate at 110 or 300 baud. ERemote programming reguires
that the terminal be equipped with a Bell System 103A
Ctype modem or egquivalent.

T. SYSTEM BATTERY BACE-UP

T.01 Customer-provided batteries may be connected to the system
to prevent loss of service in the event of a power failure.
Inter=Tel recommends Globe Battery's lead calcium grid Type B
battery line, based on cost, compatibility with power supply
chargers, back-up time, number of batteries reguired, and avail-
ability.

T.02 Batteries may be placed in a battery compartment (part no.
5231075, The compartment measures 12 inches high X 1% inches
wide X 9 inches deep. To protect wires coming out of the com-
partment , use either 1/Z-inch electro-mechanical tubing or a
HEYCO-type strain relief connector.

Fage 2-9



INTER-TEL PRACTICES SYSTEM SPECIFICATIONS
2456/32X128 INSTALLATION & MAINTEMANCE Issue 2, Mar. 1985

NOTE: Batteries connected in series Fform a "string." It de=-
sired, connect two strings in parallel to double the AH
rating, which results in longer discharge rates; the
voltage level remains the same,

7.03 The 2456 system (680,06 power supply) reguires:

A. Two Globe #GC12230 batteries (12 volts, 23.0 AH 8 20 hr.
rate) connected in series to provide 1 to 3 hours of
back=-up time. The batteries Fit inside one battery com-
partment .

Or, B, Two Globe 4GC12E00 batteries (12 volts, BO.O AH B 20 hr.
rate)] ceonnected in series to provide 5 te 10 hours of
back=up time. The batteries fit inside two battery com-
partments and weigh about 50 pounds each.

7,04 The 3ZX128B system (680,084 power supply) reguires:

A. Five Globe §GCE200 batteries (6 valts, 20.0 AH 8 20 hr.
rate) connected in series to provide 1/2 to 1=-1/3 hours
of back-up time, The batteries fit inside ane battery
compartment .

Or, B. Three Globe #GC10800 batteries (10 wvelts, B80.0 AH 8 24a
hr. rate) connected in series to provide 2-1/2 to 7 hours
of back-up time. Batteries fit inside three battery com-
partments and weigh about 50 pounds each.

7.05 Batrteries must be fully charged when they are installed.
Charge batteries individually using a constant=voltage current-—
limited charger with less than three percent ripple. The charge
voltage must be te 2.3 wvolts per cell. Be careful not to damage
Lhe batteries by overcharging them. New Globe batteries require
2% days of float voltage or 25-30 discharge cycles to attain full
capacity. Initial capacity is 80 percent of rated capacity.

7.06 All batteries should be of the same age and AH rating.
Globe dates batteries by stamping them with a date code. For ex-—
amples t10-B, where d4=last digit of year, l10=month, and B=tvpe
of electrolyte.

7.07 1f a batcery in a string needs to be replaced, the age of

the string will determine if a fresh battery can be added. If
the string is two to three years old, adding a fresh battery will
reduce the life of the entire string. This is because a fresh

battery will be overcharged, while the older hatteries are undec—
charged.
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7.08 These batteries give off explosive and corrosive gas. To
reduce the effects of this gas, place the batteries in a well-
ventilated room and coat the terminals with an anti-corrosive
ageant . Do net store batteries; they will self—diichargc,land
their capacity decreases with age. If you must store batterles,
recharge them every six months. Recharge time may vary depending
on the current limit of the charger and the battery charge.

7.09 If you find it necessary to consider another manufacturer's
battery, or regquire longer system battery back-up time, contact
Inter=-Tel's Customer Support Department.

8. OTHER OPTIOHAL EQUIPMENT

8.01 The following opbtional eguipment is available from Inter-
Tal:

n. Speakerphone Kit (part no. B28,1033): The module con-
nects to multi-line keysets along with the Desk Speaker

fpart no. B28.1027) for full-duplex handsfree operation
on outside calls.

B. PLT-2 Headset Adapter (part no., 828,1031): Connects to
multi-line keysets to allow the use of industry-standard
carbon-microphone headsets,

C. Hearing-Aid Compatible Receiver (part no. 228,1046): Re-
places the standard receiver unit for compatibility with
inductive pick-up hearing aids. There is no volume ad-
justment .

D, High Veltage Ringing Adapter (part no. 680.73): Allows
Dfif-Premise Stations (2500 sets) to be connected to the
System,

E. Loud Ringing Adapter (part no. 828.1004): Connects to

a multi-line keyset to allow the use of an external
ringing device.

8,02 Inter-Tel recommends the Walker amplified Handset (part.
no. WE-K-6K)} and Handset Amplifier (part no. W10) for hard-of-
hearing wusers who reguire adjustable wvolume control. The
amplified handset is compatible with all Inter-Tel multi-line
keysets; special wiring into the keyset is reguired. The handset
amplifier is compatible with all Inter-Tel sets.
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8.03 The following customer-provided equipment also may be added
to the system., Each item is discussed in another section of the
manual .

External Paging Speakers and Amplifiers - Refer to pages
2-8 and 3-17,

A

B. External Ringing Devices - Refer to pages 2-8 and 3-17.

€. External Music Source (radic, tape recorder, estc.) - Re-
fer to pages 2-6 and 3=-17,

D, Talkback Speakers = Refer to pages 2-8 and 3-17.
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FIGUORE 2-1. 2480 PHOENIX EKEYSET

& PUSHEUTTON KEYPAD ‘& VOICE VOLUME CONTROL
é\ 24 £.0, LINE KEYS & RING YOLUME CONTROL
A & FEATURE KEYS INTERNAL SPEAKER
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FIGURE 2-2, 2480 HITEC EEYSET

(i\.\ PUSHBUTTON KEYPAD é VOICE VOLUME CONTROL
é 24 €.0. LINE KEYS é RING VOLUME CONTROL

/_/g & FEATURE KEYS mrsnum. SPEAKER
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o

FIGURE 2-5. 2456 KEY SERVICE UNIT (ESU)
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FIGURE 2=6. 32X128 EEY SERVICE UNIT (ESU)
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1. INTRODUCTION

1.01 This section describes the recommended procedures faor in-
stalling the system hardware. Refer to SYSTEM SPECIFICATIONS for
most hardware descriptions.

2. SITE PLANNING

2.01 Betore installing the egquipment and the Main Distribution
Frame [(MDF), select a centralized location For the ESO that will
minimize cable run lengths from each station and provide the
proper environmental conditions.

A. Access to an isolated, dedicated 105-125VAC, 15A, 57-
63Hz, single-phase commercial power source (200-260VAC,
A, 47-63Hz, for EBuropean specifiecations).

HOTE: This must be an isolated, dedicated AC input for
proper operation. Run Ethe power, neutral, and ground
wires directly from the breaker box te the KSU sutlet.

B. Select the K5U location to minimize cable run length.
Eefer to page 3=15, STATION LOOP RESISTANCE TEST,. for
loap resistance limikgs,

C. Place the eguipment in a climate-controlled room, The
ESU internal temperature must be maintained at 3129 P ta
807 F, and the room temperature must not exceed g0® F.

D. Do not permit the equipment to be subjected to direct
sunlight, high humidity, heat radiation, dust, or strong
magnetic fields (such as heavy motors or large copy ma-
chines).

E. Provide ample air space around bthe KSU; the power supply
is convection cooled, Place the KSU at least four inches
from any wall and NEVER set anything on top of it.

F. Allow room for optional eguipment (the Station Message
Detail Recording (SMDR) output device, back-up batteries,
and amplifiers).

G. Allow proper wall space for the Main Distributien Frame
tMDF), including reom for 19 terminal blocks, any HVRA
units, and any other peripheral eguipment. Refer to page
3=-6.
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3. TOOLS AND SOPPLIES REQUIRED

A. A digital voltmeter with an accuracy of #0.5% or better
is required to set critical wveoltage levels in the station
instruments, check the power supply, and ensure correct
wiring of the modular jack assemblies.

B. Cable (25-pair recommended) for making special termina-
Fion cables to connect the COU, STH, and MOD II PCB's and
the HVEA to the MDF.

C. 25-pair female amphensl connectors and a connecting
machine o interface cables to the PCB'=s.

0. Standard 6eMl=-50-type terminal blocks and bridging clips.

E, Three-pair {(six-conductor) cable to be run from the MDF
to the keyset and S5LE stations. The 2500 sets regquire
one-palir [(two—econductor) cable,

F. Six-conductor modular jack assemblies to connect the
instruments at each station to the KSU, For 2500 sets,
yvou will npeed four-conductor modul ar jack assemblies.

G. EStandard telephone hand tools.

H. Greounding terminal and 10AWG wire for grounding the ESU,

4., STATION CABLING

4.01 Floor plans should be developed te aid in proper station
wiring in a star configuration from the KSU,. Prepare a cable
identification plan using circuits numbers. Both ends of every
cable should be labeled with the circuit number. For a list of
circuit numbers and intercom numbers (for a newly initialized
system), refer to Figure 4=3 on page 4-31 (2456) or Figure 4-4 on
page 4=32 (32X128).

4.02 Circult numbers are assigned as follows. The 2456 system
may nave up to seven station (5TN) printed circulit boards
{PCB's); the 32X128 may have up to 16, Each PCB supports eight
instruments. The first digit of the circult number identifies a
FCB slot. The second digit identifies one of the eight circuits
on the PCB. For example, circuit number 4.7 identifies the
seventh circuit on the fourth 5TH PCE in the EKSU.
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A. RUNNING CABLE

4.03 PRun three-pair cable to each keyset or SLE station location
shown on the floor plan. Run one-pair cable to each 2500 set
station leocation. Label both ends of every cable with the cir-
cuit pumber. Follow these guidelines:

A. Avoid running cable parallel to fluorescent light fix=
tures or AC lines not in conduit. If it i1s unavoidable,
run the station cable at right angles to the chstacles,

B, [ not run station cablezs inzide electrical conduit al-
ready occupied by AC power cable.

C. Do not run station cables near equipment with electric
motors or past strong magnetic fields, such as large copy
machines or arc welding eguipment .

D. Do not place station cables where they will be stepped on
or ralled aover by office Eurniture.

E. Hot pre-wires are NOT permitted. They act like an an-
tenna and may transmit data errors to the KsSU, causing
erraktic system performance.

F. Refer to page 3=-15%, STATION LODP RESISTANCE TEST, for
cable length limits.

B. MODULAR JACK ASSEMBLIES

4.04 Terminate the station ends of the three-pair gcables on six-
conductor medular jack assemblies. Terminate the station ends of
the one-palr cable on four-conductor medular jack assemblies. Do
not mounkt them on the wall abk this time. Refer to Figure 3-1 for
wiring diagrams.
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FIGURE 3-1. MODULAR JACK ASSEMBLY WIRING DIAGRAMS
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5. ASSEMBLING THE MAIN DISTRIBUTION FRAME (MDF) BACKBOARD

2.01 The MDF is the point at which the KSU, the stations, and
the C.0. lines are connected to one anocther. It iz extremely
important that the connections be made accurately,

5.02 A 4X8-fcoot, 3I/4-inch plywood backboard is sufficient to
mount up to 1% standard 66M1=50-type terminal bleeks (maximum
s51ze) and peripheral eguipment. Leave roeocm for expansion L1
fewer than 1% blocks are used. Refer to Figure 3-2 bBelow,

=

FIGURE 3-2. MDF LAYOUT AND CABLE ASSTIGNMENTS
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=

A. CONNECTING C,0. LINES AND COU PCE CABLES TO THE MDF

5.03 Connect the C.0, lines and COU cables as follows. Refer to
Figure 3-3 on page 3-8.

{1y Cross-connect the .0, lines from the telephone company
EJZ21X bloek(s) to the right =side of the COU terminal
bloocki=s). Lines 1-24 will be on the first COU black,
and the rotary group of lines (25-32) will be on the
second COU bBlock.

{2) using enocugh 25-pair cable to run ftom the COU block(s)
to the COUO PCB's, make the special termination cable.
Attach up to six 25=-pair female amphenol connectors to
one end of the cable as shown in Figure 3-3. Connect
C.2. lines l-4 to one connector, lines 53-8 to another,
and so on until each COU PCB has a conneckor.

{3) Terminate the other end of each special termination
cable on the left side of the appropriate COU block.
The connectors will be attached ko the COU PCB's when
Ehe K80 is installed.

(4 Install bridging elips te complete the connections.

5.04 Lightning Protection: To ensure adequate lightning pro=
tection, install gas discharge tubes to ground on each C.0. line,
This must be done external to the system on the C.0. side of the
line. This protection should give enercgy absorption and filter
low—level surge potentials on the C.0. lines,
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FIGURE 3-3. C.0. LIME TERMINATION
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B. CONMNECTING STATION CABLES TO THE MIW

5.058 After the ¢cables are run, connect them to the MDF as
follows:

(1Y Ensure hoth ends aof the cable are labeled with the circ=
cult number.

{2) Terminate each station cable on the right side of the
designated STH block. Refer to Figures 3-4 through 3-7
on pages 3-10 threugh 3-13 for station cable termina-
tions.

{3} Using enough 25-pair cable to run from each STN block to
each STH PBCBR in KSU, make the termination cables.
Attach a 25-pair female amphencl connector to one end of
each cable.

(4) Terminate the other end of each cable on the left side
of the corresponding 5TH block.

(5) DO NOT use bridging clips until you have performed the
station loop resistance test. The connectors will be
attached to the STN PCB's when the KS5U is installed.

E.06 To eliminate random data proeblems, unused station ecircuics
{circuits without instruments connected) must be terminated on
the MDF as shown in Figure 3-8 on page 3-14. Termination must be
made on the left side of the block, and bridging clips must not
he used, Be sure to remove all paging zones from these clrcullbs
during programming (SERV STA).

Page 3-=9



INTER-TEL PRACTICES INSTALLATION
2456/32X128 INSTALLATION 5 MAINTENANCE Issue 2, Mar. 1985

e

FIGURE 3-4. STH-A AND KEYSET CABLE TERMINATIOMS

38w
1 ]
EMT
FEETTR
AGY oW REY I
—— O/ W T
. BL/ W =1 T] |
T
o To
KETRET
" BL
= LI
—————— |
_..':i_ wemL VDG 1
-5 w/h XMt
iy wsg ROy
HEW T .
SoARD 0/ xmT
BLSW M
—— T
] vl Il
|: T
e KETBET
—‘:
__gﬁ{_ Al BE] W .i
R Y e | E.;
EMPHERDL Lo — — Llia w/BL 30vDE
E DT O - L] [T I_H_
-
— 1 -]
f— |
1T — —
FJ- — _J__-. - —
ECIET

Page 3-10



INTER-TEL PRACTICES INSTALLATION
2456 /32X128 INSTALLATION & MAINTENANCE Issue 2, Mar. 1985

FIGURE 3-5. STH-C AND SLE STATION CABLE TERMIHATIONS

PFART OF MOF

STH-L=1

EFCLY — —
war — — S — |
- R - |
L . . L
T | -
EM o T MODULAR
JATK
EWT  — — | .
o T i A5 BEMBLT
ROV b - -
[ — — £ BL/ W KET —
RCY m— = 4&—-—|
- T
. - Gl f(®
ng|= = — ~ nz Ta
8LE
W/ BL :{J ——— R|BK
- ol
| — Ww/BL EPEC KEY + [
< J WO EET
0w o w/a RCY
L aSW_RCY
ETH=& wmT
BOARD BL/W SPCL WEY <
S0 - |
: € TO
‘o HE
Lt ey
RS - !! “g.]
AWBHENSL ne=—= == _ﬂ_ W arclL K ;'“-I_'r
EONNEGTOR . D ':riu 2
T — — =
L — — O
L o — ]
I -
— EEMIBO

Fage 3-11



INTER=TEL PRACTICES INSTALLATION
2456/32X128 INSTALLATION & MAINTEMAKCE Issue 2, Mar. 1985

FIGURE 3-6. STH-B AND 2500 STATION CABLE TERMINATIONS
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FIGURE 3-7, STATION CABLE TERMINATIONS ON THE STN BLOCKE

Cabl &
Amphencl Pair STK-A STH-C STH-B

2% w-BL CET 1 +30 CET 1 SFCL CET 1 TIF
1 BL-W CKT 1 GHD CKT 1 SPFCL CET 1 RING
3 W= CKT 1 XMT CET 1 HMT CKT 3 TIP
2 O=W CET 1 KMT « CET 1 XMT CET 2 RING
Zh W-3G CET 1 RCY CKT 1 RCW CET 3 TIF
3 G- CET 1 ROW CET 1 ROV CET 3 RING
] W-EFR CET 2 +30 CET 2 SFCL CET 4 TIFP
4 BE-W CKT 2 GHD CET X sRCL CKT 4+ RIKG
] W-5 CET 2 EKT CET % EMT CEKT 5 TIP
& g =W CET 2 XMT CET 2 XMT CET 5 RIKS
31 R-BL CEKT 2 RCWV CET 2 RCWV CET & TIF
B BL-FR CKT 2 ROW CET 2 ROV CET & RING
iz R-il CET 3 +30 CET 3 SPCL CET 7 TIP
7 O=-E CET 3 GRD CET X SPCL CKT 7 RIKG
] R-G KT 3 EMT CET 3 EMT CET & TIP
B G-F CET 3 EMT CET 31 XMT CET B RING

a R-BE CKT 3 ROV CET 2 RCY
¥ BR-R CHT ¥ ROV CET 3 RCV

as R=g CKET 4 430 CET 4 SECL KOT USED

] 5-R CET 4 GHD CKET 4 SPCL

ie BHE-BL CET 4 EMT CKT 4 XMT

il hL-BH CET 4 EMT CET 4 HHT

a7 BE-D CET 4 ROV CKET 4 RCV

1 O-BE CET 4 RCWV CET 4 ROV

18 BE =3 CET & «+30 CET 5 SPCL

13 G-B¥ CXT 5 GHD CET & SPCL

3t BE-ER CET 5 ERT SET 5 EMT

14 BR-BE CET 5  MMT CET & XMT

40 BE-5 CKT 5 ERCV CET & RCV

15 5-BK CET 5 ROV CET & ROV

11 ¥-BL CET OB +30 CET 6 S5PCL

14 LL=Y¥ CET & GHND CET & SPCL

43 - CET B T CET & HHT

17 - CET & XKMT CET & XMT

43 Y=i CET & ROV CRKT & RCW

14 G-y CET & ROV CEXT & RCVY

44 ¥-HR CET 7 +30 CET 7 SPCL

1% BER=Y CET 7 GHD CET 7 SPCOL

45 Y=g CET 7 KMT CET 7 KMT

il 5-¥ CET 7 KMT CET 7 XMT

Ex: V-BL CET T ORCWV CET 7 RCY

21 BL-W CET § RCWV CET 7 ROV

47 Wil CET 8 =30 CET 8 5PCL

e -y CET A GHD CET 8 SPCL

LY V=i CET A KMT CET B EMT

i3 G=% CHET A HEMT CET B WMT

48 V-F CET 8 . RCV CET B ROV

i4 ER-Y TET B ROV CET # RCW

a0 V=5 WOT USED NOT USED ]

25 5% KOT USED ROT DSED
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C. STATION LOOF RESISTANCE TEST

5.07 Perform the loop resistance test for each station individ-
wally. If the KSU is installed, turn off the power.

{1y Ensure that bridging clips have not been installed and
the keyset is not connected.

(2} Place a short across the RED and GREEN wires on the mod-
uwlar jack assembly.

{3y ©On the MDF, measure the resistance across the WHITE/BLUE
and BLUE/WHITE wires.

{4) The readings must be within the following limits:

HOTE: ©Ohm values are the loop resistance measursments;

feet wvalues are the maximum one-way measurements from
the KsU,

32X128 (680.08A power supply)

2480 keyset 68 ohms or 1313 ft.
2480 keyset with one DS5 20 ohms or 387 ft.
2480 keyset with two DSS's % phms or 171 ft.

1232 keyszet 78 ohms or 1520 ft.
6l6 keyset g4 ohms or 1628 ft.

Single-Line Electronic (SLE) Set 300 ohms or 3800 fr.
2500 ser 800 ohms or 15,600 ft.
MOD II Talkback Speakers 50 ohms or 975 ft.

Continued, ..
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(5]
(6)
(7}

(8)

2456 (680,06 power supply)

2480 keyset 3% ohms or 750 ft.

2480 keyset with one DSS 9 ohms or 171 fr.

2480 with two DES's 3 ohms or 43 fr.

1232 keyset 45 ohms or 877 fr.

Ble keyaet 48 ohms or 935 fr.,

Single-Line Electronic (SLE) 300 ohms or 5800 ft.
Set

2500 Set 800 ohms or 15,600 fr,

MOD II Talkback Speakers 50 ohms or 975 ft.

HOTE = When other than 24 AWG wire is used or when
longer lengths are required, +18VDC must be maintained
ar the station and DSS inputs. Excegsive and/or high
resistance connections reduce the loop limits, Using
larger gauge (smaller AWG number) or multiple 24 AWS
wires for the power pair (WHITE/BLUE - BELUE/WHITE} in-
creases these loop limits.

Remove the short after the test is complete.
Repeat this test for the other pairs.
Repeat this test for each statien instrument .

Install bridging clips to complete the cable connec-
tions.,

3.08 When using multiple power pairs to extend the 0SS loap

limit :
(1)
(2]

Turn off the system power.
Short the power pair at the MDF and measure the loop

resistance from the keyset modular jack assembly . Be
sure Lo remove the short before turning on system power.
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D. CONMECTING THE MODEM II (MOD II) PCB CABLES TO THE MDF

3.09 The MOD II PCE must be connected to the MDF in orcder Lo
access talkback speakers, external paging, the external night
ring relay, and night transafer contacts. Refer to Figure 3-9 on
page 3-19,

(1) Using encugh 25=pair cable to run from the MOD II block
tr the MOD II PCB, make a termination cable. Attach a
25%-pair female amphenol connector to one end aof the
cable.

i2) Terminate the other end of the cable on the left side of
Lhe terminal block. The conneckoar will be attached to
the MOD II PCE when the ES5U is installed.

(3} Connect the optional eguipment to the MOD II block as
follows:

@. Talkback Speakers: Terminate the talkback speakers
to the right side of the terminal block as shown in
Figure 3-9.

b. External Paging Zones: Terminate the external pag-
ing zones to the right side of the terminal block as
shown in the upper half of Figure 3-9,

¢, MNight Transfer <{Contact Devices: Terminate the
equipment {alarms, electronic devices, etec.) on pins
35 and 10 (swing and break) or pins 19 and 36 [(make
and break) on the right side of the terminal block.

d. External Night Ring Devices: Terminate the external
night ringing device on pins 37 and 12 on the right
gide af the Eerminal block.

(4) Install bridging elips to complete the connections,

5.10 A 450Hz night ring tone is generated by the PCE and is
present on the Cut 1 and Out 2 pins. As an alternative Lo con-
necting an external ringing device, this tone can be sent out of
the external paging speakers wvwia the night transfer contacts or
external night ring relay. The tone will signal incoming calls
when the system is in Night Ring mode or when System Option 13 is
enabled. The tone followa a ringing eyele of three seconds on
and four seconds off., To access the night ring tone:

A. Bun jumper wires from pin 37 ko pin 31, and frem pin 12
to pin 6. This puts the night ring tone over all three
paging zones via the night ring relay. (The zones remain
separate for normal paging.)
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CR;, By If the night ring relay is to be used for another pur-
pose, run bthe jumper wires from the night transfer con-
tacts (pin 35 to pin 31, and pin 10 to pin &).

HOTE = MOD II PCB's with artwork pumbered P51026 have a night
ring tone wolume control, Refer to page 3-535 for a
photograph of the PCB. To increase the louwdness, turn
potentiometer WVRZI clockwise; to decrease the loudness,
turn it counterclockwise,
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HOTE: 1If an off-premise station is to be connected to the sys-
tem, follow the instructions given balow. If no off-premise
stations are to be eennected to the system, proceed to INSTALLING
THE KEY SERVICE UNIT on page 3-24,

E. OFF-PEEMISE STATION (OPS) INSTALLATION

.11 A High Voltage Ring Adapter (HVRA) (part no. 680.73) is
used to allow two off=-premise stations to access the S3ingle-line
features of the system. Refer to page 3-22 for a photograph of
the HVEA,.

%.12 The HVRA converts the DC ringing used in the system to the
AC ringing used in standard 2500 (DTHME)} sets, This reguires a
-4B8VDC power supply (280mA reguired per HVRA unit) and a 110VAC
(20-30Hz) ring generator (both custemer provided).

5.13 The HVRA interfaces with three classes of OQOPX lines, iden=-
tified with Facility Interface Codes (FIC): Class A, OL13A;
Class B, OQL13B; or Class C, 0QLLI3C. The service order code is
9,0F. If the impedance does not exceed 800 ohms, a customer-
Prggid&d line between the remote location and the system may he
used.,

5:.14 Install the HVREA on the MODF az follows. Refar to Figure
i=11 on page 3-23.

{1l) Disasgsemble the HVREA by removing the four base screws.

(2) Insert two mounting screws through the two holes in che
top of the HVEA and screw the HVREA to the MDF. {Some
units may not have these holes and must be drilled.)

[3) Reassemble the HVEA.

(4] Mount a 66ML-50-type terminal block on the MDF.

{2) Using enough 25-pair cable to run £rom the HVRA block to
HVRA unit; make the termination cable., Attach a female
amphenol connector o one end of the cable.

(8) Terminate the other end of the cable to the left side of
cthe HVEA block.

(7} Attach the connector to the male connector on the HVRA.

(8) Mount the power supply and ring generators on the MDF
backboard.,

(9] Connect the power supply and ring generator on the right
zide of the HVRA block as shown in Figure 3-11.
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10

(11}

{12}

(13

NOTE:

attach a length of 10AWG wire to the -48VDC Return
i+ side terminal) on the power supply. Connect the
obkher end to the earth ground.

att ach cross-connect cable from the right side of the
HVEA block to the right side of the S5TH-B block. Be
sure that Tip and Eing connections are made as shown in
Figure 3-11. Reversing tip and ring on the 5TN block
will cause the HVRA to ring the off-premise station
cantinually.

Connect the telephone company OFX line(s) or customer-
provided lines to the right side of the HVRA block. Be
sure that tip and ring connecticons are made as shown in
Figure 3-11. 1If reversed, the station will not ring.

Install bridging clips on the HVRA and STN-B blocks to
complete the connections,

Of f-premise stations must be programmed with Station Op-=

tion 1 (OPX Ring Intercom Always) to prevent feedback on
intercom calls to keyvsets,
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FIGORE 3-10. HVRA UNIT

& AMPHEROL CONNECTOR
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FIGUORE 3-11. HVRA CONNECTION TO THE MDF
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6. INSTALLING THE KEY SERVICE UNIT (KSU)
A. TUNPACEKEING THE EQUIPMENT
.01 Unpack and inspect the KSU sguipment as follows:

(L} Check the equipment against the packing slip, and in-

spect it for damage, If equipment is missing or dam-
aged, contact Inter-Tel's Order Processing Depactment
immediataly,

(2] Check all PCE assemblies az follows:

a. Handle all PCB's by the edges only. The PCE assem-
blies contain static-sensitive components.

b. Check the rear (solder side) of sach PCE to eAsure
no shipping foam or tape is attached.

<. Inspect each PCE for shorted components.

d. The Central Office Unit {(COU} PCEB's have integrated
circuits missing from sockets U2la, U21B, U21C, and
0210. Refer to Figure 3-23 on page 3-50 for socket
locations, If any additional circuits are missing,
contact Inter-Tel's Customer Support Department .

#. The Central Processing Unit (CPU) PCB has integrated
circuits missing from sockets U42 and U43. Refer to
Figure 3-12% on page 3-42 for socket locations. If
any additional circuits are missing, contact Inter-
Tel's Customer Support Department.

f. Return all PCH's to their protective plastic bags
until they are installed in the KSU.
B. ASSEMELIMG THE EKSU
.02 Enpsure that you have the following items:
& ES5U Cabinet with 10 mounting screws

& Cardcage and Motherboard (32X128) cor Cardfile Assembly
(243536)

® Package of 10 screws, 10 washers, l0 self-locking wash=
ers, and 20 hexagonal nuts (32X128 only)

e FOC Label FCC Number BEZ287V-6977L-MF-E {(32X128) or FCC
Label FCC Humber BEZ287TV-14484-KF=E (2456)
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6.03 For the 2456 system: Refer to page 2-17 for a photograph
of the assembled KSU, Install the cardfile assembly into the E50
cabinet as follows:

{1} Lay the cabinet on its back. Remove the three bottom
cardfile mounting screws from each side of the KSU cab-
inet.

{2) Positien the cardfile in the lower section of the cab-
inet, lining up the mounting screw slots with the three
hales on each side,

{3) EReinstall the mounting screws.

{4) Place the FCC label with FCC Number BEZ87V=14484-EF-E on
the cutside of the back door in the upper left corner.
If there is an FCC label already present on the cabinet,
place the new label over it.

6.04 For the 32X128 system:

i1y Refer to Figure 3-12 on page 3-27. Assemble the card-
file as follows:

a. Place the cardcage on a £lat surface with the mount-
ing screw slobs down,

b. Place the motherboard on the back 2f the cardcage so
that the edge with the power supply connection ter-
minal posts is above the red (STH) card slots. The
posts must face oub .

. Place a self-locking washer, then a regular washer
on each of the ten small screws.

d. Insert the screws through the heoles on the mother-
board and screw them into the cardcage.

e. Put a hexagonal nut on each power supply connectbion
terminal post and tighten securely, (CAUTION:
cver-tightening the nuts could break the posts.)
The other ten nuts will be used for connecting the
LC power cable assembly.
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(2)

(3}

Install the cardfile assembly into the KSU cabinet. Re-
fer Lo page 2-18 for a photograph of the assembled ESU,

&y

[

Lay the cabinel on its back. ERemove the three hot-
tom cardfile mounting screws from each side of the
ESU sabinet .,

Fosition the cardfile (with the slot labeling facing
up) in the lower section of the cabinet, lining up
the mounting screw slots with the three hales on
egach =si1de.,

Reinstall the mounting screws.

Flace the FCC label with FCC Number BE2BETV=69T771-MF-E an
the outside cof the back door in the upper left corner.
If there is an FCC label already present on the cabinet,
place the new label over it.
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ASSEMBLING THE 32X128 CARDFILE

FIGORE 3-12.

4 - Regular washer

1l - Motherboard

5 — Bcrew

2 — Cardcage

B - Mounting screw slot

3 - Self-locking washer
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C. 2456 CARDFILE STRAPPING OPTIONS
6.05 The 2456 cardfile has seven station PCE slots. It is in-
itially strapped for seven S3TH-A PCE's, but the strapping of the
last three slots may be changed to accept STH-B (2500 set) or
STH-C (SLE set) PCR's. Change the strapping (located aon the in-
side of the motherboard) befeore adding any PCB's: standard and
optional strapping arrangements are shown in Figure 3-13 below.

NOTE: GSTN=-A PCB's must be installed consecutively, with no empty
slots left between them. After every STN-A PCE has been in-
stalled, the STN-B or STN=-C PCE's should be placed in the first
available S5TH-BSC slots. If the last three =zlot=z are availahle
and only two STN-B/C PCB's are installed, they must be placed in
adjacent slots, with the vacant slot to the right, There will be
vacant slots between the STH-A and STN-B/SC cards when fewer than
four STH-A PCB's are used.

S Y P Y R S s X R 2SR

o CAOTION *
* HNever place a 3TH-A card in the cardfile following a "
* ETH=B/C card, and never skip slots between cards of the *

* same type; erratic system performance could result. *
LR R s R R R R R R R R N R R N R R R R R R R R R R R R R RS RS E RS

FIGURE 3-13. 2456 STRAPPING FOR STH-B/C PCE'S

The DIP switch OH
L3 NOT change

Cardfiles have shorting pins or DIP switches.
position iz ke the right {toward the white dot),
the DIF switch in COU slok 6.

STH=AS STH=4AE STH-AT
STH=BCI ETH=-BC2 STH-BCS
EHORTING D SHORTING oIp SHORTING DiF
PN SWITEM FIN EWITEH PN SWITCH
[B_&] o =] B el o oM O] o oM
IEHTA:':-!E:; A E OFF o oo CFF o ] oFF
Gi O oW o el |§ ﬁ! GFF
CARD SLOT o o oM o %& OFF E ol o ON
{CIRCLITS 5.1-5.81) (CIRCUITE 6.1-6.8] {CIRCUITE T.1-T.&]
SHORTIHG OIP SHORTING QIE SHORTING Die
FIN EWITCH PN EWITEH FIN EWITCH
STATION B o EE oEE o O OFF o E SFF
OR € IN A oH E_o & oM o [ o] oFF
THIE CARD o o] OFF o [ aFF 4] o on
sSLOT E_o o en | o [ aEr a] EI & oN
WCIRCUITS 1LI-1LE] WCIRCUITS 12.0-12.8) [CIRCUITS 13.0-13.8)
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D. INSTALLING THE POWER SUPPLY

6£.06 For the 680,08A power supply: Attach the power cable
assembly Lo the power supply hefore installing it in the cabinet.
The power cable assembly consists of the l0-connecter DO power
cable assembly, the AC power ceord, and the battery cable. The DC
power cable wires are held by a nylon connector that mates with
the power supply terminals. Refer to Figure 3-14 on page 3-32.

FRE AR A AR AR A A AR A A A EE AT AR A A AR R AR R RAA AR RN R

= CAOTION *
* AC and battery back-up power must be off. *

I E R E R R E RS SRR R R R R R RS E SRR E SRR R R R EE R RN NN N ]

(1) Remove the covers from the three terminal housings,.
Save all screws.

{2) &ttach the D power cable connector to the power supply
as shown in Figure 3-14. Tighten down the screws on the
cerminal strip.

{3} Install the housing cover attached to the DD power ca-
ble, Discard the original cover.

{4) Connect the AC power cord to the power supply as fol-
lows:

a. Strike out the conduit knock-cut on the AC power
terminal housing.

b, ERemove the nut from the AC power cord strain relief
assembly.

¢. Route the AC power ceord threough the knock-out, and
replace the strain relief nut.

d. Connect the hot wire (Brown or Blue/Red/Black) to
the plus/minus (4} terminal, the neutral wire (Blue
ar White) to the neukral (HEOT) terminal, and the
ground wire (Green/Yellow or Yellow/Green or Green)
to the ground (GEND) terminpnal.

2, REeinstall the housing cover.
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(5] Connect the battery cable to the power supply as fol-
lows:
2. B5trike out the conduit knock-out an the battery ter-
mimal housing.
L.  Remove the nut f£rom the battery cable strain relief
assembly .,
2. Route the battery cable through the knock-our, and
replace the strain relief nut.
d. Connect the Black wire to the poasitive (+) terminal
and the Black/White wire teo the negative (-) ter-
mimal .
2. Reinstall the housing cover.
£. Ensure that the battery leads at the cther end of

(&)

the cable are insulated,

Install the power supply in the KSU cabinet as follows:

e

b.

2.

Eemove the four power supply mounting screws shipped
with the KSU cabinet.,

Lay the cabinet on its back.

Position the power supply in the cabinet above the
cardfile, and reinstall the mounting screws. Refer
to Figure 2-6 on page 2-18 for a photograph of the
assembled KSU.

Connect the unattached end of the DC power cable assem-
Bly to the cardfile backplane as specified below and
shown in Figure 3-15 on page 3-33.

Power Cable Cardfile Backplane
Assembly Wire Connection Post
Blue (+5V) 1 (top)

Orange (+5V) 2

Graean [+5V Sense) 3

WhitesBlack (+30V Return) 4

Red [=12V) 5

White (+30V) &

Blue/Black (+5V Return) 7

Green/Black (+5 Sense Heburn) B

Orange/sBlack (+5 Returnl ]

Red/Black (-12V Return) 10 (bokkom)
Black (+Battery) To battery pack
Black/White (=Battery) To battery pack
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{8} Route the AC power cord and battery through the cutout
in the bottom or side of the cabinet,.

{9) Perform the electrical test as specified on page 3-37.

WOTE: To install batteries, refer to page 3-70.

Ex kA A AR AN R AR I A AT EEAAAE R A IR RS R R A

* CAUTION *
* The system power supply should not be *
* shipped or moved any great distance "

a ' *
* mounted in the cabinet.
kit A A A EEEA AT EERATEER R T T AN E R AT A E R AT R R A A & &
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FIGURE 3-14. CONNECTING POWER CABLE ASSEMBLY
TO 680.08BA POWEER SUPPLY
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FIGURE 3-15. CONNECTING POWER CABLE ASSEMBLY TO 32X128 CARDFILE
BACEPLANE AND VOLTAGE TEST POINT LOCATIORS

TEST Pdl I
e B {+5H

— ORANGE (+5Y)

—— GREEN (+5V SENSE)

TEST POINT 2
— WHITE BLACK {30V RETURM)

TEST POINT 3
— RED (=12W)

TEST POINT 4
WHITE (#30V)

A TO GPTIONAL BATTERY
BACK-UP ([ BOTH WIRES)

BLUE/BLACK (+5V RETUAMN)

— GREEN/BLACKE (+& SENSE RETURN)

TEST
POINT &

e QRANGE / BLACK (+5 RETURN) (4 PL)

RED/BLACK ({-12v RETURN]

BLACKE [+ BATTERT)
BELACEK /WHITE ({-BATTERY)
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&.07 For the 680.06 power supply:

(1)

(21}

{3}

(4}

(31

(6}

Connegt the DI power cable assembly to the power supply
as specified below and shown in Figure 3i-18 oan page

3-35. AC and battery back-up power must be off,

Power Cable Power Supply
Assembly Wire Connection Terminal
Blue +5v

Orange +5V

Green +5V Sense
Green/Black +5 Sense Eeturn
Blue/Black +5 Return
DJrange/sSBlack +5V Return
White +2BW
White/sBlack +28V Return

Eed =12V

Red/Black =12V Return
Black +Battery
Elack/White -Battery

Lay the EsSU cabinet on its back and remove the four
mounkbing screws,

Position the power supply in the cabinet above the card-

file; and reinstall the mounting screws. Refer to page
2-17 for a photograph of the assembled KsU.

Connect the unattached end of the DC power cable assem=-
Bly to the cardfile backplane as specified below and
shown in Flgure 3-17 on page 3-36.

Power Cable Cardfile Backplane
Asgembly Wire Connectkion Post
Blue (+35V) 1 {top)
Green [(+5V Senss) 1
Drange [+5V) 2
WhitesBlack (+30V Return) 3
Red (=12V) 4
White (+30V) ]

& {vacant)
BluesBlack (+3V Return) 7
Eed/Black {(-12V Return) 8
Orange /Bl ack (+53 Return) 3 {(bottom)
Green/Black (+5 Sense Eeturn) 9

Route the AC cable and battery cables through the bottom
ar side cutbout.

Perform the electrical test as specified on page 3-37.
MOTE: To install batteries, refer to page 3-70.
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FIGURE 3-16. CONNECTING POWER CABLE ASSEMBLY
TO 680.06 POWER SUPPLY

Zo0
A —

ELW0A 29
Fi
|
I

QH—

2 + sv (BLUE)
|&5H + 5w [ORANGE])
D + 5V S (GREEN) |
Al + 5v 5 RET [GREEMN/BLAGK)
+ 5¥ RET (BLUE/BLACK]

| + 5% RET {QRAMNGE/BLACK)
| + 28% (WHITE]

| # 2&Y RET (WHITE/BLACK)
= [2 ¥ [RED)

= 2% RET [RED/BLAGK)

ININ LEArOY
gvllos Lyaid O
\."‘—'—1-

Page 3=35



INTER-TEL PRACTICES INSTALLATION
2456/32X128 INSTALLATION & MAINTEMANCE Issue 2, Mar. 1985

FIGORE 3-17. CONNECTING POWER CABLE ASSEMBLY TO 2456 CARD—
FILE BACEPLANE AND VOLTAGE TEST POINT LOCATIONS

BLUE (+5¥]q &
TEST POHNT | areEn (+8v senae 11 Rban tﬂ_
oRARGE (+8v] =g !

Ty

TEST BOINT 2 ——WHTABLKG+ 30Y RETURN]— il
TEST POINT 3 BED [-1E¥}— @
WHITE [+ 30V] — =
TEST POINT .._| e
—_——— VACANT TERMINAL 4
BLu/aLE [+8v RETURN) — o I (ol
TEST POMT & RED/BLE {=i2¥ RETURN} —

o SBL K [+ 5V AETURM | _
BRK/ELE [+5¢ 2EN RETURK} k

s e
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Power Supply Electrical Test

6,08 EBefore plugging in the AC power cord, perform the following
electrical checks:

(1)

(2}

13)

(4)

(&)

5

Check the values of the fuses:

For the &80.06 power supply:

F1 -— 8A, Z250VAC Slow Blow (l13VAC Input)

F2 == 10, L25VAC (+28VDC)

F3 -= 8A, 125VAC (+5VDC)

P4 —-— 2.5Aa, 125vaC  (=12VDC)

FS == 204, Z250VAC Slow Blow (Battery Charger)

For bhe 6B0,08A power supply:

F101 -- MDX 4A, 250VAC

F102 -- ABC 15A, 250VAC

F103 -- ABC 15a, 250VAC

F104 -- FHQ 30a, 500vAC

F105 —-- 115VAC Input FHNM-5A&, 250VAC

F106 == 115VAC Input FHM-10a, 250VAC (US)

230VAC Input FHNM-5A, 250VAC (Europe)

Ensure that the AC line and battery switches are off,
and that there are no PCB's installed in the cardfile,

Plug the AC power cord into a 105=-125VAC, 15A, 57-63Hz
soucce,

Turn on the AC line swikch. The red indicator will
light.

Using a digital wvoltmeter with an accuracy of +0.5%,
measure the fellowing voltages on the back of the card-
file bkackplane. Refer to Figure 3-15% on page 3-33
[32X128) or Figure 3-17 on page 3-36 ([2456) for test
point locations. If wvweltage measurements are not within
limits, DD HOT PROCEED. Contact Inter=Tel's Customer
Support Department .

Backplane Voltages

TP-1 to TP 5 +5.0 +0.1VDC
TP 3 to TP & =12.0 +2.5VDC
TE 4 to TP 2 #30 +6WVDC (unregulated)

I1f the voltages are within limits, turn off the AT power
to Lhe KEU and unplug the AC power cord.
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Voltage Surge Protection

6.09 AC wvoltage surges may cause system malfunctions, mis-
registration; false leogic; and damage to the electronic compo-
nents. To prevent surges, Inter-Tel recommends the use of an AC
line conditioner or surge protector. The chosen device must:

B, Clip fast woltage transients at 300VDC neminal in 5 naneo-
seconds or less.

B. Sustain the input wvoltage level when the AC source drops
below 37VAC.

C. Prevent extraneous signals carried into the eguipment on

Lhe AC input,; even bthough the AC ocutlet has an isclated,
dedicated circuit.
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T TH

Grounding Requirements

6.10 Using lUOAWG wire, ground the K5U as follows:

(1)

(2]

[3]

ROTE z

Ensure that the power cord is unplugged from the AC
outlet and battery back-up is not on.

Mount a grounding terminal on the MDF and connect it Lo:

a. The earth ground.
b. The ground lug on the floor of the ESU cabinet.

Connect the KSU cabinet to the cardfile by running
approximately 15 inches of wire between:

a, The ground lug on the Eloor of the cabinet.
B, One of the ground terminals on the back of the
cardfile backplane.

If a difference of potential exista between the thircd
wire lead on the local electrical circuit and the earth
ground, noise may develop on the system, If this oc=
curs, call an electrician.

FIGORE 3-18., EEY SERVICE UNIT (ES0) GROUNDIMG

= EARTH GROUND

#10 GROUND WIRE
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D. IRSTALLING THE PRINTED CIRCOIT BOARDS (PCE's)

Central Processing Unit (CPO) PCR

6.11 FRefer to page 3-42 for a photograph. Install the CPU PCB
as follows:

{1} Place the jumpers in these positions:
El - Connect the center pin to 300 or 9600 depending on
the baud rate of your programming terminal or SMDR
output device.

E2 = Connect the center pin to the RAM pin for program-
ming, or to the ROM pin to protect the data bhase.

EJ - Connect the center pin to the BATT pin.

{2) Check the eight ROM's for proper seating. They are
located in positions U34-041 and should be numbered in

order as shown in the photo.
(3} Ensure that there is NO power to the ES&I.

HOTE: Installing the CPI with the power supply on can
damage it.

(4} Slide the CPU PCB (with the components facing lefr) into
the gcardfile slot labeled "CBU™,

{3) Turm an the AC power Lo the XKSU.

(6} Refer to Figure 3-153 on page 3-33 (32x128) or Figure
3=17 o©on page 3-36 (2456). ©On the cardfile backplane,
measure the voltage from Test Point 1 to Test Point 5,
and ensure that it is within tolerance (+5.0 =0.1VDC).
If the voltage is ocut of toelerance, turn off the AC
power to the KSU and remove the PCB. Check for shorted
coemponents, replace the PCB, turn on the power, and
recheck the voltage. If still out of tolerance, contack
Inter-Tel's Customer Support Department.

(7) Observe the LEDR's located on the front edge of the CPU
PCE for the following indications:

D51 - (topmost LED) Flashes at regular intervals of
approximately five times a second.

D52 - [(Z2nd LED down) Flashes at regular intervals of
approximatbely two of three times a second.

D53 - (3rd LED down) Almost continucusly on.

D24 - {(bottommost LED) Off.
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(8)

(9)

(L)

1t

LED DS4 is illuminated, a watchdog timer interrupt

{non-maskable interrupt} has occurred in the system,

d.

This indicates that the system has not completed a
program operation within the reguired time period,
and that the watchdog timer has reset the systenm.

Activate the resset switch on the CPU PCB. This
should reset the CPU and place it in the proper
operating mode.

HOTE: Actiwvating the system reset switch will drop
all calls in progress.

If the fourth LED lights again or the other LED's do not
function as described above, DD HNOT PROCEED. Cont ack
Inter-Tel's Customer Support Department .

Turn off the AC power to the ESU,
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FIGUORE 3-19.

CENTRAL PROCESSING UONIT (CPU) PCB
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Station A (STN-A) PCB

6.12 Refer to page 3-44 for a photograph. Install the STN-A
FCRB's (part no. 6B80.30) as follows:

(1)

(2]

(3)

(4)

(3

Inspect fuses Fl and P2 located at the top rear of the
PCE next to the edge connector.

glide a STH=h PCE into the first available {(furthest
left) STN=A slot with components facing left.

Turn on AC power to the K50, The power-up (top) LED on
the STN-A PCB will light for one to two seconds, then go
out. If the LED does not perform as described, refer to
the TROUBLESHOOTING section.

Refer to Figure 3-15 on page 3=33 (32X128) or Figure
3-17 on page 3-36 (2456). on the cardfile backplane,
measure the voltage from Test Poink 1 ko Test Poinkt 5,
and ensure that it is within tolerance (+5.0 +0.1VDC).
If the voltage is out of tolerance, turn off the AC
power to the ESU and remove the PCB. Check for shorted
components, replace the PCB, turn on the power, and
recheck the voltage. If still out of tolerance, contact
Inter=Tel's Customer Support Department.

Turn off power to the KS50. Repeat this procedure for

each additional STHN=A PCB. Do not skip slots between
STH-A PCE's.
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EEL

Station B (STN-B) PCB

6.13 Refer to page 3-46 for a photograph. Install STHN-B PCB's
(part no. 680.31) for zingle-line 2500 stations as described
Balow,

HOTE = The ecardfile positicons labeled "STHN-BC" are dual
purpose. Either 3TN-B or STN-C PCB's may be inserted.

{1y 5Slide a STN-B PCB into the first available (furthest
left ) STN-BC slot with components facing left.

{2) Turn on the power to the KSU. The power-up (top) LED on
the STN=-B PCBE will light for one to two seconds, then go
out. If the LED does not perform as desacribed, refer to
the TROUBLESHOOTING section.

(3) Refer to Figure 3-15 on page 3-33 (32X}28) or Figure
3-17 on page 3-36 [2456). On the cardfile backplane,
measure the voltage from Test Point 1 to Test Point 5,
and ensure that it is within tolerance (+5.0 iﬁ.IUDC}.
If the voltage is out of tolerance, turn off the AC
power to the KSU and remove the PCB. Check for shorted

.components, replace the PCB, turn on the power, and
recheck the voltage. If still out of tolerance, contact
Inter=-Tel's Customer Support Department .

(4} Turn off the power to the KEU, Repeat this procedure

for each additional S5TH-B PCBE. Do not skip slots be=
tween STH-B PCB's.
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Station C [(ESTH-C) PCRE

6.14 Refer to page 3-48 for a photograph. Install the STN-C PCB
{part no. 68%50.32) for Single-Line Electronic (SLE) sets as de-
scribed below.

NOTE : The cardfile positions labeled "STH-BC" are dual pur-
pose. Either a STN-B or a STN-C PCBE may be inserted.

{1} slide a STH-C PCE into the firpst available (furthest
left} STH-BC slot with the components facing left.,

{2) Turn on the power to the KSU. The power-up (top) LED on
the STH-C PCB will light for one to Ewo seconds, then
go out. If the LED does not perform as described, refer
to the TREOUBLESHOOTING section.

(3} Refer to Figure 3-15 on page 3-33 (32X128) or Figure
3-17 on page 3-36 (2456). ©On the cardfile backplane,
measure the voltage from Test Point 1 to Test Point 5,
and ensure that it is within tolerance (+5.0 +0,1VDC).
If the voltage is out of tolerance, turn off the AC
power te the KSU and remove the PCB. Check for shorted
components,; replace the PCB; turn on the power, and
recheck the voltage. If still out of tolerance, contact
Inter-Tel's Customer Supporct Department .

{4) Turn off the power to the KSU, Repeat thisz procedure

for each additional STN-C PCE. Do not skip slots be-
tween STH-C PCE's.
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Central Office Unit (COU) PCBE

6.15 FRefer to page 3=-50 for a photograph. Install the COU PCB
{part no. BGBO.20 or BB0,.21) as follows:

{1y FPor COU PCE artwork numbered P50652 or higher, check the
four jumpers labeled TP2A, TP2B, TP2C, and TP2D., TIf the
circuit is DTMF, pins 1 and 2 should be connected. If
the cireuit is dial pulse, connect pins 1 and 2 Eor a
30% make/break ratio, or connect pins 2 and 3 for a 33%
ratio. {In the U.5., a 39% make/break ratic is most
Common , )

(2} Slide a COU PCB into the first available slot labeled
"COU" with components facing left,

{3) Turn on the AC power to the KSU. The power-up (top) LED
on the COU PCB will light for one to two seconds, then
go out. If the LED does not perform as described, refer
to the TROUBELESHOOTING section.

{(4) Refer to Figure 3-15 on page 3-313 (32X128) or Figure
3-17 on page 3-36 (2456). On the cardfile backplane,
measure the voltage from Test Point 1 to Test Point 5,
and ensure that it is within tolerance (+5.0 #0.1VDC).
If the veoltage is out of tolerance, turn off the AC
power to the KSU and remove the PCB. Check for shorted
components, replace the PCB, turn on the power, and
recheck the voltage. If still out of telerance, contact
Inter=Tel's Customer Support Department.

{5) Turn off the power to the KSU, Repeat this procedure
for each additional COU PCB in the system. The COO
PCE's for the rotary group go in COU slots 7 and 8.

HOTE : The COU PCB is configured for DTHMF signalling. If de-
sired, some or all lines may be converted for dial pulse
signalling wsing the Rotary Conversion Kit, part no.
BZE.1032, Installation instrucktions are included in the
kit .
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Contference [CNF) PCH

.16 Refer to page 3-5Z for a pheotograph. Install the Confer-
ence (CHF) PCE (part no. 680.40) as follows:

il} Slide the CHF PCB into the =slot marked “"CHNF" with com-—
ponents facing left.

(2} Turn on the AC power to the KSU. The power-up (tep) LED
on the CWNF PCB will light for one to two seconds, then
go out. If the LED does not perform as described, refer
to the TROUBLESHOOTING section.

{3) Refer to Figure 3-15 on page 3=33 (32X128) or Figure
3=17 on page 3=36 (2456), On the cardfile backplane,
measure the voltage from Test Point 1 to Test Point 5,
and ensure that it is within tolerance (+5.0 +0.1VDC).
If the wvoltage is out of tolerance, turn off the AC
power to the KSU and remove the PCB. Check for shorted
components, replace the PCB, turn on the power, and
recheck the voltage. TIf still out of tolerance, contact
Inter-Tel's Customer Support Department.

(4} Turm off power to the K50.
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Modem I

(MOD I) PCB or Modem II (MOD II) PCE

.17 For the MOD I PCB, set the baud rate before installing it.
Refer to page 3-54 for a photegraph of the PCB.

f

pCB's with artwork numbered P48269: Connecting pins 1
TTeft] and 2 aliows communication at 110 baud. Con-
necting pins 2 and 3 allows communication at 300 baud.

PCE's with artwork numbered P48Y9H4: Connecting pins 1
{top) and 2 allows communication at 110 baud. Connecting
pins 2 and 3 allows communication at 300 baud.

6.18 For the MOD II PCB, set the baud rate before installing it.
The baud rate straps are reversed depending on the artwork number
of the PCB. The pins are configured two ways (refer to page 3-55
for a photograph of the PCB):

A

B.

PCB's with artwork numbered P47506: Connecting pins 1
and 2 allows communication at 110 baud, Connecting pins
2 and 3 allows communication at 300 baud.

PCB's with artwork numbered PS51026: Connecting pins 1
and 2 allows communicaticon at 300 baud. Connecting pins
2 and 3 allows communication at 110 baud.

6.19 Tnstall either the MOD I or the MOD II PCB as follows:

(1)

{(2)

(1)

(4}

HOTES:

Slide the MOD PCB into the slot labeled "MIS®™ with com=
ponents facing left.

Turn on the KSU. The power-up (top) LED on the MOD PCB
will light for one to two seconds, then go out. If the
LED does not perform as described, refer to the TROUBLE-
SHOOTING section.

Refer to Figure 3-15 on page 3-33 (32X128) or Figure
3-17 on page 3=-36 (2456), On the cardfile backplane,
measure the voltage from Test Point 1 te Test Point 5,
and ensure that it is within tolerance (+5.0 +0,1VDC).
If the voltage is out of toclerance, turn off the AC
power to the KSU and remove the PCB. Check for short ad
components, replace the PCB, turn on the power, and
recheck the voltage. If still out of tolerance, cant act
Inter-Tel's Customer Support Department.

Turn oEf the KSU.

(1) The MOD IT PCE option must be enabled during system
praogramming (SERV 5¥S). Refer to page 4=-17.

{2) Refer to page 3=18 for instructions on adjusting
the night ring tene volume on the MOD II PCB.
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F. CONNECTING CABLES FROM MDF TO KSU

6.20 With the KSU power off, connect the unattached ends of the
termination cables to the PCR's as follows, Each cable must have
a Z5-pair female amphenol connector attached,

{l) Feed the cables through the access cutout on the side or
bottom of the cabinet and then under the KSU cardfile,
Eefer to Figure 3-27 below,

{2) Connect each labeled cable to the 25-pair male amphenol
connector on the corresponding PCB.

FIGORE 3-27. - CABINET CABLE FEED

N

N\

FEED CABLES UNDER CARDCAGE ,,::':,-
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7. STATION INSTALLATION

7.01 This section containg information for connecting the sta-
tion instruments to the cables. It includes the following:

Eeyset Installation

D55 Installation

Single-Line Electronic (SLE) Set Installation
Single-Line 2500 Set Installation

-

oW

I R R R EE E E R R R E R  EE R R E R RS S S EE R R R R RN

* CAOTION *
* Heysets are connected to STH-A PCB's, *
* 2500 sets connect to STN-B PCB's, and the *
* Single-Line Electronic sets connect to *
= STN=C PCR's, Improper connection will *
* cause damage to ejuipment., :

ERAE R A A E R AAE R A A A A AR A A EE AR AR IR AR A A E R AR R R AN

A, EEYSET INSTALLATION
7.02 Install 2480 keys&ts as follows:

(1} Unpack each keyset and check for damage. A keyset, one
7=-foot three-pair line cord, one two-pair coiled handset
cord, and one handset are included., If items are dam-—
aged or missing, contact Inter-Tel's Order Processing
Department .

(2 Turn on power to the ESD.

i3) Before connecting the keyset to the ESU, measure the
voltage on the RED terminal of the modular jack assem-
bly, which must be +30VDC. Ground is on the GREEN (GHD)

Lerminal . If =30VvDC is measured, check the cabling for
a reversed pair.

EFh AR A A A E AT EE A AT A AT R AAEFEA A AEAE AN E A AT E AN ET R R R

CAIITLON "
If the power pair is reversed, installing *
a kevset will damage a fuse on the STH-a *
PCB. This will affect operation of all =
keysetb s connected to that PCE. :

T i R R R T I T I I T I I I T I T I I T I Y

L S

{4) Mount the modular jack assembly.

{2) Open up the keyset by removing the three screws on the
bottom. Be careful not to dislodge the ribbon cable

when the covers separate. Eefer Lo Figure 3=28 on page
i-59,
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(6

{7

(8}

=

{1a)

et the internal DIP switches in the ON position far the
desired options, as shown in Figure 3-29 on page 31-60.
For a photo of the the contrel board, refer to page
I-6l.

With the keyset disassembled, plug one end of the 7-foot
line cord into the modular jack assembly, and the other
eénd into the Keyset jack labeled "KSU,™

With a digital wveoltmeter, measure the valbage across
diode VR2Z, which must be +5.0 +0.01vDC, If necessary,
adjust potenticmeter R15 to establish this woltage.

NOTE: Wnile the keyset is disassembled, you may wish to
install a speakerphone {kit part no. B28.1033), headset
adapter (kit part nc B28.1031), or loud ringing adapter
(kit part no. 828.1004). Installation instructions are
included in each kit.

Unplug the line cord from the keyset and reassemble the
keyset .

Feconnect the line cord.

Wall-Mounting Eeysets

7.03 To mount the keyset on a wall:

1]

(2]

(3}

(4]

{5)

Remove the baseplate from the keyset by pressing down on
the top of the baseplate and pulling it sut. Set keyset
aside,

Hold the baseplate so that the mounting holes are at the
top. Mark the location of the keyset mounting heles on
the wall, then set it aside,

Install a screw in the center of each mounting hole
marking, allowing the head of the screw to protrude
approximately 1754 to 152 inch.

Replace the baseplate on the keyset with the holes
toward the top.

Hang the keyset on the screws.
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FIGURE 3-29, EKEYSET DIP SWITCH OPTIONS

DIPE
Switch Option Description

= =

1 Do-Not-Di sturbk/ Allows the station to be
Night Ring Mode placed in Do-Net-Disturb
(Hight Ring mode, atten—

dant's station onlyl.

. Executive Call Allows the station to
Waiting signal busy stations by
pressing the # key. Aall
queuing {(C.0, line and sta-
tion) is disabled.

3 Full=Duplex Enables full-duplex, hands-
free C.0, line conversa-
tions.

g Night Answer Caugses the station to ring
directly for all ocutside
calls when the system is in
Night Ring mode.

5 QFE-Hook Ring Station will ring (tones are
in the handset) when cff-
hook for incoming calls.

& Speed Transfer When the station is con-
nected to an outside line,
dialing an intercom number
initiates a transfer without
using the XFER/CONF key.
Ability to initiate outside
calls is disabled,

7 Digit 1 Dialing Precedes all 10-digit
stored speed dial numbers
with a digit 1,

NOTE: The keyset must be reset following any DIP switch change
{unplug and reconnect the keyset line cord).
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FIGDRE 3-30. 2480 KEYSET CONTROL BOARD

50V ADJUST (RI15)

A DIF SWITCHES A 5.0V TEST POINT (VR Z2)
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B. DSS INSTALLATION

7.04 A D55 attaches to a keyset. If the system has more than 60
stations, tandem DSS's are reguired. Included with the DSS are a
2-foot three-pair line cord and a 7-foot AC power cord with spade
lugs. If the D55 is to be AC powered, yvou will also need the op-
tional AC transformer (part no. 806.1009)., If parts are migsing
or damaged, contact Inter-Tel's Order Processing Department.

Inztallation of DSS with AC Power

7.05 Install the DSS as follows:

(1} If the keyset is plugged into the modular jack assembly,
remove the line cord from the keyset.

{2} Remove the baseplate from the DSS5 by pressing on the top
of the baseplate and pulling it out. Refer te Figure
3=31 on page 3-65.

(3} Open up the DS5 by removing the three screws on the bot=-
tom. Be careful not te dislodge the keyboard ribbon
cable when the covers separate.

{4) Set the internal DIF switches as specified in Figure
3-32, D88 Configuration, on page 3-66. Settings are
provided for single or tandem units,

(5) Attach the spade lugs on the AC power cord to the screw
terminals marked "LOAD"™ on the AC transformer.

{6} Plug the modular end of the AC power cord into the DSS
jack labeled "PWR." .

(7) Plug the transformer into an AC outlet.

(8) Plug the line cord from the modular jack assembly into
the D55 jack labeled "E35U."

(2} Plug one end of the Z-foot line cord into the DE3 jack
' labeled "STA." Plug the other end into the keyset jack
labeled "KSU." Refer to Figure 3=-33 on page 3-67.

(10) With a digital voltmeter, measure the voltage across DSS
contrel board diode CR4, which must be +5.0 +0.01VDC.

If necessary,; adjust potentiometer RS teo establish this
voltage, Refer to page 3-628 Eor a photograph <of the DES
control board,

Page 3-g2
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(11) Unplug the transformer from the AC cutlet. Unplug the
two line cords from the DSS jacks. Reassemble the DS8S.

(12) Plug the two line cords into the DSS jacks. Plug the
transformer into the AC outlet.

Installation of DSS with DC Power

NOTE: Up to four DSS's may be DC powered by the RS0 (two Station
A PCR's can support two DS5's eachd. DO and AC powered
D35%'s may be mixed on the same system.

7.06 For a system with optional system battery back-up, or for a
DES without aceess to an AC outlet, install the DS8 as follows:

{1) If the keyset is plugged into the modular jack assembly,
remove the line cord from the kKeyset.

(2} FRemove the baseplate from the DSS by pressing on the top
of the baseplate and pulling it out. Refer to Flgure
3-31 on page 3-65.

i3} Open up the DSS by removing the three screws on the
bottom. Be careful not to disledge the keybeoard ribbon
cable when the covers separate.

{4) Set the internal DIP switches as specified in Figure
3-32, DSs5 Configuration, on page 3-66. Settings are
provided for single or tandem units.

{5) Remove the RED wire and the GREEN wire of the "PWR" mod-
ular jack from spade lug terminals 13 and 14 on the con=
trol board. Tape and store the leads. For a photograph
of the D55 control board, refer to page 3=68.

(6) Solder two jumper wires between the terminals as fol-
lows:

a., From terminal 1 ta 13.

k. From terminal 2 to 14.

{7} Plug one end of the 2-foot line cord into the D55 jack
labeled "STA," Plug the other end inko the keyset jack
labeled "ESU.™ ERefer to Figure 3=323 on page 3-67,

{B) Plug the K30 line cord from the modular jack assembly
into the D5 jack labeled "KSU."
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{(9)

(10}

(11}

With a digital voltmeter, measure the valtage across
diode CR4, which must be +5.0 +0.01VDC, I1f necessary,
adjust potentiometer R5 to set the voltage level at 5.0
+0.01VDC. Refer to page 3=-68 for a photograph of the
DE5 control board.

Unplug the two line cords from the D&S jacks. Reassem=
ble the DSS unit,

Plug the line cords into the D35 jacks.
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FIGURE 3-31. BOTTOM OF D55 I1
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FIGORE 3-32. DSS CONFIGURATION

EMAMPLE WO. 1
1 DEE for B0 Multi-Line Eeysebs
Bwitch 1 Cloasd, Switch 2 Closed
|
1o |1 faz {13 f1a [1s | s ]2z

LB | 1% | 20 | 28 | 22 |23 | 24 | 28

26 [ 2T &) F3| 30| 31| 32| a3

4L 35 ) 36 | AT [ 3B | 30 | 40 | 41

A2 | 42 0 &4 | 45 | 46 [ 47 ) 48 | 28

5051 |52 |53 |84 {55 |56 | &%

50 =9 |60 061 |62 |63 | &4 | 65

86 | 67 | 63 | 69 | FEATURE keve

EXAMPLE RG. 12 EXAMPLE HNO. 3
L DFF for 50 Multi-Line Keysais L bss for 20 Multi-Line Keysets
ang 10 Single-Line Sete and 40 Single-Line Setw

Switch 1 Closed, Swikeh 2 Cpen Switch 1 Qpen, Switch 7 Closed

10 (11 Jaz |3 |14 15 |16 |:? l2a |71 |72 73 (74 |75 |78 |77

EEOL19 )30 a2k |22 |23 |24 |28 T |75 |eg (8L Bz |83 |A4 |es

126 |27 |28 |29 |30 |31 |32 |32 | |66 |87 |2a |ss |10 eo1|s1z |e13

A& 135 |36 13T |38 |39 |40 |4l #lal#lsle1e (#17 (#22|e19 (420 (821

%2 |43 f44 |45 (48 [47 laz (4o WE2| #2323 824 | 425 428 |§27 |92B | 82D

20 (851 |52 |53 |54 |55 |58 |57 FAD | #3132 | #33 (#34 [#35 [9436 |82

=5 |59 | #10) #11) B12| #13| &24| 215 FI0) #359 | $30 ) #41 |40 [ $43 (244 | 045

FLE|#L7 F10) #19]| FEATURE K=¥s F46G) #47 ) #45] $49 | FEATURE BEYS

EXEMPLE Ho, 4
2 DEE's for BO Multi-Line Keveets and 40 Single-Line Sets

Switch 1 Closed, Switch 2 Clesed  Switen 1 Upen, Switch I Closed

ol [z |13 [aafisf1e] Lo ] (P (72 |73 |74 [ve [7e |77
te | refzofan|z2| 23|24 28 78 (79 |20 |82 (B2 |22 [es |&s
26| 27|28 29| 20| 31 | 32 | 33 BE |87 |&3 |B9 |#1o|e11|erz|é1s
|35 35| 36| a7 |3 38| eo| 41 114215 p16|0L7|e1a| #19e0fen
42 | 43| 4a | 45 | 46| 47| 28| 49 #22| 223 024 #25 ez 427 |02 eze
50| 51| 52| 53|54 85| 56]|57 ECIRESN NI PR EY FE VY FET PP P
(45| 59 | 60 | 61 | 62| 61| €3 | 65 | |22 239 |va0|eer $42 | 043 | baa [ gas
6B | 67 | 60 ﬁ?i FEATURE HEYS FAG | #47 (#4584 | FEATURE KEYS
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FIGURE 3-33. DS5 TO KEYSET CONMECTIONS
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FIGURE 3-34. DSS IT CONTROL BOARD
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C.

T.07T
cord

.

=

SINGLE-LINE ELECTRONIC (SLE) SET INSTALLATION

FEx A aEkrhhhkE kAR A A AR TR A AR R A A AN ERAA N R AN RN R

w CAUTION "
* Connecting an SLE set to a STH-A PCB and °
* pressing the SPCL key will damage the SLE *
* aet and the STN-A PCB fuse. This damage *
* -
- k]

is not covered under warranty.
E R EEEEEEsEEEEEE s E R SRR R R E R L R B B R I ]

Install the SLE sets by plugging one end of the T-foot line

into the modular jack assembly, and the other end into the
SLE jack on the back of the set.

SINGLE-LINE 2500 SET INSTALLATION

(1)

(2)

(3

(4]

Disassemble the 2500 set and disconnect the AC ringer.

Install a 24-volt DC ringer in the 2500 set by con-
necting one lead to the telephone Tip circuwit, Connect
the other lead to the telephone Ring circuit, using a
1N4001 diode as shown in Figure 3-35 below. (A suitable
ringer is a PBX-2L low pitch DC ringer available from
most electronic supply companies. Refer to page 2-2 for
more information.)

Reassemble the 2500 seb.
Install the 2500 set by plugging one end of the line

cord into the modular jack assembly, and the other end
into the jack on the 2500 set.

FIGURE 3-35. DC RINGER CONNECTION TO 2500 SETS

e

® TELEPHOMNE
T ME TWOREK
= T
o1
wmaoot ¥
GR EQUIY
o
RINGER
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8. SYSTEM BATTERY BACE-UP INSTALLATION

8.01 Refer to SYSTEM SPECIFICATIONS for additional information.
Install the optional battery back-up system as follows:

t1]

(2)

(3]}

(6)

(7

The batteries may be placed in a wentilated battery com-
partment {part no. 823,1075). (Check your local codes.)
To prepare each battery compartment:

E Remove the three screws that hold the cover in
place. Save the screws.,

b+ As required by leocal code, either strike out the
knock=-out on the slide of the compartment and attach
a 1/2-inch electro-mechanical tubing (EMT) connec-
tor, o use a lOAWG HEYCO=-type strain relief connec-
tor on each of the two small openings when inserting
the battery wires.

c. Using l10AWG wire, connect the compartment ground
lug to the earth ground,

d. Place the batteries in the compartments,

Using 10AWG wire, connect the batteries selected from

the specifications in series. The batteries must be
fully charged and of the same amp-hour (AH) rating and
age. (The AH rating of the string is the same as the AH

rating of any single battery in the string.}) The con-
necting wires must be the same length to ensure proper
float voltage. Refer te Figure 3-36 on page 3-72 for a
wiring diagram.

[f desired, you can connect kwo strings in parallel to
double the AH rating and lengthen the discharge rate.
The wvoltage level remains the same., Connect the posi=-
tive side and negative side of the parallel batteries to
common termination points. Refer to Figure 3=36.

Turn off the AC line and battery switches on the K3U
power supply.

Ensure that the battery cable is connected to the power
supply in proper polarity (BLACE = positive, BLACK/WHITE
= negative). Then route the cable out the cutout in the
bottom or side of the KSU cabinet.

Install & 25A, 125V sealed in=line fuse on the (+) bat-
tery cable, as close to the battery pack as possible,
Refer to Figure 3=36 on page 3-72,

Connect the power supply battery cables to the battery
pack in proper polarity (BLACK = positive, BLACE/WHITE =
negative).
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(B} Turn on the power supply AC line switch and make sure
that the POWER ON lamp is 1lit,
{2) Turm on the battery switch.

(10} Measure the float wvoltage on the power supply battbery
cable connections, which must be 33-35VDC (BE20,08a) or
26=28VDC (680.06). If the fleat voltage is out of tol-
erance, either the power supply or the batteries could
be Ffaulty. Contact Inter-Tel's Customer Support
Department for assistance,

(L11) Turn off the AC line switch and make sure that the POWER
ON lamp (680.08A) or BATTERY lamp (6B0.06) is 1lit and
that the system is operating. If it is not, ensure that
the batteries are fully charged and that none of the
batteries are defective.

{12) With the system operating on battery power, measure the
system woltages using the test points located on the
cardfile backplane. Refer to Figure 3-15 on page 3-33
{32X128) or Figure 3-17 on page 3=-36 (2458).

(13) Turn on the AC line switch, Leave the battery switch
o0 .
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FIGURE 3-36. CONHNECTING THE BATTERY PACK

SERIES CONNECTION .

+ BATTERY CABLE - BATTERY CABLE
{BLACK) (BLACK /WHITE)

SERIES PARALLEL CONNECTION.

! ™ [ 1 ] 1 T
+ - + = + =
*
/ + = + = +
P J L | L] L]
"Eaﬁ?;%
+ BATTERY CABLE — BATTERY CABLE
{BLACK) (BLACK/WHITE)

Page 3-72



INTER-TE

L PRACTICES INSTALLATION

2456,/32X]128 INSTALLATION & MAINTENANCE Issue 2, Mar. 1985

9. INSTALLING THE SMDR OUTPUT DEVICE

9.01 The output device for the Station Message Detail Recording

{SMDR) feature must have these characteristics:

A, It must he RS232C compatible.

B, It must be formatted for serial ASCII with no parity.

C. [t must be capable of reception at either 300 or 9600
baud.

. The RESZ32C interface must be eguipped with a male Z5-pin
gubminiature "D" connector. Consult the owners guide for
the device to wverify that the individual pin functions
are identical to those of the PCB. If necessary, rewire
the connector on the device to match the requirements for
the CPLD. Pin functions for the 25-pin interface are
shown bealow.

‘ 0 -

Name Functbion Pin

~Protective Ground Ground (tied to Pin 71} 17
Receive Data (RXD) Data to CPU 2
~Tranamit Data (TXD] Data from CPU 3
Clear to Send (CTS) Signal from CPU 5 «

Data Set Ready (DSR) Always true f

~Signal Ground Ground T

Data Carrier Detect (DCD} Blways true 8

~Data Terminal Ready (DTR) Signal to CPU 20—
9.02 To connect the cutput device to the CPU PCOB:

(Ly Turn on the AC power to both the device and the system
before connecting the terminal cable to the CPU PCB.
Thisz will prevent any electrical surges from being
transmitted by the interface,

(2} Carefully connect the REZI2C interface cable from the
device Lo the RS5Z232C port on the CPU PCE. Refer to the
photograph in Figure 3-19 on page 3-42Z.

9.03 For mere infoermation about the SMDR feature, refer ko 5YS=-

TEM PROGEAMMING and FEATURES,
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10. TINSTALLING THE EXTEENAL MUSIC-0ON-HOLD SOURCE

10.01 There is a female connector on the CPU PCB for an external
music source, It will acccept a 1/8=-inch mini-phone plug which
can be purchased at any electronle parts store.

10.02 To install the customer-provided external music source,
attach the mini-phone plug wire to the musie source, at either
the earphone jJack or directly to the speaker output wires, and
plug it into the connector on the CPU PCE. (Refer to the photo-
graph on page 3=-42.,) The optimal input level iz 1VEMS.
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SYSTEM PROGRAMMING

CONTENTS PAGE
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2- PRWFL&H.HIHG HETHDBE----r-l..ri--i-ii-i-i-iir-iill-l--l--lll-l-lll'l- 4_2
A. PROGRAMMING THE DATA BASE....esssscannssnsssssrsssnss $—2
B. EEYSET PROGRAMMING. ...cciussssstsasssssssssnsasssnssss -2
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4. OPERATING THE TERMINAL. cvuvcvuorenasanansnnaamnnassssss .. -4
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A. OUTLINE TO PROGRAM NEW SYSTEMS. .ceweeess- cesssasssss A=B
B. SOFTWABRBE SELF-TEST (TEST) .. cuvuuensessnananssnamsnsans 4-58
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E. SERVICE [SERV) @uueaececaasamasssamnnsnsesssmesssssssss . 4-11

1. INTRODUCTION

1.01 This section describes the initializing and programming
procedures for the system. For proper system operation, the
aystem must be initialized when it is installed or after power
has been <ff for more than 25 davs. Programming enables service
personnel to customize the system to mect each user's reguire-
ments.

R R R R EE RS R R T I T T ]

*  PROGRAMMING MUST ONLY BE PERFORMED *
y BY TRAINED SERVICE PERSONHEL 3

EE A AR A RA A TR R T TR RN E A A b @R d h @k b dh ok k

1.02 After initial installation, changes may be made at any time
without affecting service. Any changes made while a call is in
progress do not take effect until after the call is completed.
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2. PROGEAMMING METHODS

A. PROGRAMMING THE DATA BASE

2,01 The programmer needs an input/output device, such as a CRT
terminal or printer terminal, with a keyboard. The terminal is
used for on-site and remote programming. It must have these
characteristics:

{1) RSZ32C compatible,
{2) Formatted for serial ASCII with no parity.

(3) Full-duplex transmission at either 300 ar 9600 baud for
on-site programming and 110 or 300 baud for remote pro-
gramming.

{4) For on-site programming, the RS232C interface on the
programming terminal must be egquipped with a male 25-pin
gubminiabure "D" gonnector. Consult the programming
terminal owner's guide to verify that the individual pin
functions are identical. If necessary, rewire the
R5232C connector on the programming terminal to match
the CPU PCB outlet. Refer to INSTALLATION for RS232C
pin connections.

(3] For remote programming, the terminal must be eguipped
with a2 Bell System 103A-type modem or eguivalent.

H. KEYS5ET FROGRAMMIMNG

2,02 Some options are enabled by aetting DIP switches in the
OPEN or CLOSED position in the keysets and DSS. For information
an the correct setting for these swiktches, refer to INSTALLATION.

C. PROGRAMMING SHEETS

2.03 To assist in the installation and programming of a system,
two programming sheets are provided. All system and station
options may be planned prior to installatien, making programming
easier,; guicker, and more accurate. Refer to Figure 4-1, System
Programming Sheet, on page 4-2%, and Figure 4-2, Station Pro-
gramming Sheet, on page 4=30.
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=

4.06 DEL or RUBOUT Key: You may correct entry errors by using
the DEL or RUBOUT key before <CR» to backspace and type over
charackers.

4.07 CONTROL-D Eeys: Holding down the Control (CTRL) key and
then pressing D at the same time allows you to redisplay the
current line before the carriage return is pressed. If the input
line has had several characters typed over, the line may De
unreadable. The CTRL-D keys can be used to show a "clean" copy
of the line.

4,08 CONTROL-X EKeys: Holding down the Contrel (CTRL) key and
then pressing X at the same time allows you to cancel the input
line entered before a carriage return. Any characters entered on
the current input line will be deleted, and the egual sign (=)
prompt will be displaved.

4.09 Error Message: If data is entered incorrectly, the ter-
minal will print the error message "WHAT?" and will redisplay the
line in guestion followed by the egual sign (=) prompt.

4.10 OQUIT Command: Entering QUIT<CR> will end the programming
segquence and sign off.

4.11 Miscellaneous Programming Information: The information
listed below will aid in the operation of the terminal used to
program the system,

(1) Use uppercase letters only.
(2} Use cne of the following methods when entering numbers:

a. The hyphen (=) may be used to list consecutive num-
bers. For example, list the lines restricted as 1-8
instead of 1,2,3,4,5,6,7,8.

b, The comma {,) must be used ko list a series of non-

consecubive numbers. For example, list the lines
restricted as 3,5,7,.10.

o, A combination of commas and hyphens may be used.
For example, 1-8,13,18,20-24,

i3} To erase data in a particular line and move to the next
line, press the space bar, then <CE>.

{41 If a line does not need to be changed, press <CR>». This
will advance the system to the next line without
altering any data.

(5] The symbols X.¥, XX.¥Y and XX are used throughout these
proceduras to indicate numerical variables.
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(B}

(7)

For accurate results, respond Lo all questions displayed
by the system,

To terminate any SERV subroutine, press the BREAK key.

The terminal will respond with the sign-on message Equal
sign {=) prompt. You may then choose another major pro-
g af .

SYSTEM PROGEAMMING

OUTLINE TO PROGRAM MEW SYSTEMS

1)
(2)
(3)
(4]
(3]

(&)

(7)

{8}

{(9)

110

(11}

S5ign on te the system.

Run the software test (TEST).

Initialize the system (INIT).

Set the date and time (TIME).

If desired, list the programs available (SERV).

If desired, list the system and station options
available (SERV OPT).

Enter the System Features (SERV S¥S). All entries
appear in Figure 4=1 an page 4-29,

Change (SERV NUM) and verify (SERV VER) the intercom
number assignments if desired.

Equip C.0. lines (SERV EQU).

Enter the Station Features (SERV STA). All entries
appear in Figure 4-2, Station Frogramming Sheet, on page
4=-30,

End your programming session (QUIT).
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SYSTEM PROGRAMS
Major - .
Programs  SERV Subroutines

TEST SY5E edn

OPERATOR EXT= 10

MESSAGE CENTER EXT= 10

INLT SYSTEM OQPTIONS= 9

l. Print MDE 7-Digits and more 30 sec.

2. Print MDR B-Digits and more 30 sec.

TIME 3. Enable error measages

4, Disable I-Hold

5, 12 sec. Re-dial Liming

SERV B. Held call loop release = 1.2 sec.
7. 600 mesec hookswitch f£lash

g. Tic=Tone

DISP 9, Line key 24 rotary selection

10, SL SMDR print/toll meonitor

11. Programmed night service

REST 12. Intercom security tone

13, Extended external bell

14, C.0, line resgize disable

OHMH 15, Disable C.0. account code

16, 1664 system

17, Allew 411 and 1411

18. Allow 1-555-1212 and 1=-XXX-555-1212

19, MOD-ITI card installed

DUME /S LOAD TRANSFER RECALL TIHME= 60 SECONDS

HOLD RECALL TIME= &0 SECONDS

WALTE LIKE ID=

DISA LIWNE ID (DAY)=

ODISA LIME ID [HIGHT)=

ABSORBED DIGIT ID=

ALLOWED LONG DISTANCE #=

ALLOWED AREA CODES= 800

FORBIDDEN OFFICE CODES=

STAtion
LINES HESTRICTED=
RIMG TITW FROM LINES=
OFTIONS=
1, OPX ring intercom always
2. Line monitoring
3. 1032 station
4, Ring intercom first
6, Toll restrict
7. Forward on busy
8., C.0, ring forward
FAGING EONEZ= 1
PRESET FWD, EXTENSION=
TENANT HUMBER= 1
EQUipped
QFTion
HUMber
CIRcuit
?Eﬁlfg
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B. SOFTWARE SELFP-TEST (TEST)

2.01 The Software Self-test tests the Random Access Memory {(RAM)
and the Read-Only Memory (ROM) on the CPUO PCE. This program
should be run under two conditions: (1) when first installing
the CPI PCB to make sure that the software is operating properly,
or (2) as a check to make sure the currently=installed CPUO PCR is
functioning properly. This program will halt the CPU; no new
calls or features can be activated. Calls are dropped when you
turn off the power supply to reset the syskem,

L R R R R e R R R s eI

5 CAUTTION *
* TEST will scramble the data base and must *
* be followed by INIT. aAlways run TEST *

* after changing the ROMS on the CPU BCR. *

FEA AN AT TR A A A AR AR AT T G AR kA AR T T T AR AN FF SRR R RN

{1}y To start TEST, after the sign-on message equal sign (=)
prompt , enter TEST<CR>.

(2} The terminal will respond with:

SYSTEM WILL HALT OW THIS COMMAND,
ARE YOU SURE (¥/N)7

(3) Anawer yes or no.

4. To end the TEST program, enter N<CR»>., The terminal
will respond with the egual sign (=) prompt. Enter
the name of the next major program Lo run. .

OR, b, To perform the test, enter YCCR>».
(4} The terminal will respond with:

*ROM & RAM CHECE*

*ROM CHECK*

*RAM CHECK®*

$1000-31FFF,..PASS
S5000=55%FF...PASS

TURN POWER-SUPPLY SW OFF,THEN QNI |

a. If the ROM/RAM jumper on the CPU PCEB is in the ROM
position, the RAM check (55000-$57FF) will £ail and
an error message will be displayed., Press the space
ar to halt the error printout.

by, If the response is not as shown above, contact
Inter-Tel Custemer Support.
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{5) Turn Lthe power supply off for 10 seconds and then on
afjgain. This resets parts of Memory.

(6] Press the space bar. The sign-on message will be dis-
played, and you may begin programming after initializing
the system.

C. TINITIALIZE (INIT)

5.02 This program presets the system in .a standard software
configuration. A&ll previously programmed data is erased and the

initial
0

ization sets the following software features:

attendant's {(operater) station number is 10.

Message cenker is station 10.

System Option 9 (line key 24 rotary selection) is enabled.
The only allowed arca‘c&de is BOO,

The Transfer Recall time is 60 seconds.

The Held Recall time is 60 seconds.

Lines 1-24 are set to ring in at the attendant's station.
All lines are eguipped.

All keysets may gailn access to all ocutside lines.

All keysets are in paging zone 1.

All keysets are in tenant group 1.

Station Option 6 (Toll Restrict) and Option 4 (Ring
[Intercom First) are enabled for single-line instruments.

Ell intercom numbers are assigned seguentially beginning
with intercom number 10 on circuic 1.1, Refer to Figures

4=3 and 4=4 on pages 4=31 and 4=32 [or initialized inter-
com number assignments.
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5.03 To initialize the system:

(1)

(2]

{3)

After the sign-on message egual sign (=) prompt, enter
INIT<CR>.

The terminal will respond witht

OFT RAM INITIALIZING
INITIALTZATION COMPLETE

Enter the name of the next major program to run.

D, TIME AND DATE (TIME)

.04 This program displays and changes the date and time on the
SMDE printout. The clock starts when the minutes are entered.

(L)

(2]

(3)

QR ,
(4}

(5}

(6]

(7}

To change the date or time, after the sign-on message
@qual sign (=) prompt, enter TIME<CR>.

The terminal will respond with:

THE DATE AND TIME IS NOW:

tThe current date and time)}

CORRECT?

AnsWer yes ar no.

a. If cerrect, enter ¥4CR>. The terminal will respond
wilkh th equal sign (=) prompt. Enter kthe pame of
next major program Lo run.

. To change either the date or time, enter N<CR>.

The terminal will respond withe:

ENTER NEW DATE AND TIME

DAY OF WEEK =

Enter the two-letter abbreviation [(SU,MO,TU,WE,TH,FR,SA)
and <CR>.

The terminal will respond with:
MONTH =

Enter the two-digit number (01-12) and <CRE>,
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(B

(9}

(L0

{11}

(12}

(13)
(14)

(15)

(18]

(17}

The terminal will respond with:

LY OF MONTH =

Enter the two—digit number {(01-31) and <CR>.
The terminal will respond with:

YEAR =

Enter the last two digits of the year and <CR>.
The terminal will respond with:

HOUR =

Enter two digits (00-23, midnight is 00} and <CR>.
The terminal will respond with:

MINUTE =

Enter two digits {(00-59) and <CR>.

The terminal will respond with:

SECONDS ARE PRESET T ZEROLU!

Enter the name of the next major program to run.

E. SERVICE (SERV)

5.05 The Service (SERV) program is used to enable. all of the
system features. These options may be system=-wide or they may

affect 1
routines,

(1)

ndividual stations. The SERV program has seven sub-
as shown below.

To enter the major SERV program, after the sign-on
message egual sign (=) prompt, enter SERVCE:.

The terminal will respond with a list of subroutines:

FIELD PROGRAMMING ACCESS

STA=STATION FEATUORES MUM=MUMBER CHANGE(INTERCOM])
SYS-SYSTEM FEATURES CIR-CIRCUIT ¥ / IC § LISTING
BEQU-EQUIPPED LINES VER-VERIFY CIRCUIT ASSIGRMENTS

OPT=0PTION CODE LISTING

ENTER PROGRAMMING AREA DESIRED=
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(3]

Enter a three-character subroutine code and <CR>.

NOTE: These subroutines may be accessed by entering the
batech command: SERV, space, and the subroutine code.
For example, SERV STA<CR* accesses the Station Features

subroutine,

Option Code Listing (OPT)

.06 This subroutine lists the available system and station op-
Each option iz idencified by a number wsed in the S¥5 and

tions,

5TA subroutines,

{1)
(2]

(3]

While in the SERV program, enter OPT<CR>,
The terminal will respond with:

STATION OPTION CODE LISTING
1-0PX RING INTERCOM ALWAYS
2=LINE MOMITORING G=TOLL RESTRICT
3=1032 STATION T-FORWARD ON BUSY
4-RING INTERCOM FIRST &-0.0. RING PORWARD

SYSTEM OPTION CODE LISTING
I[-PRINT MDR 7-DIGITS AND MORE 30SEC.
2=PRINT MDR B-DIGITS AND MORE 30SEC.
3-ENABLE ERROR MESSAGES
4-DISARLE T-HOLD
5-125EC., RE-DIAL TIMING
6=HELD CALL LOOP RELEASE=1.2 SEC.
T-600 M3EC HOOKSWITCH FLASH
B=-TIC-TONE
9=LINE EEY 24 ROTARY SELECTION

10-8L SMDR PRINT/TOLL MONITOR

11-PROGRAMMED NIGHT SERVICE

12-INTERCOM SECURITY TONE

L3-EXTENDED EXTERNAL BELL

14=C,.0. LINE RESEIZE DISARBLE

15-DISABLE C,0.ACCOUNT CODE

lé-1664 SYSTEM

17=ALLOW 411 AND L411

18-ALLOW 1-555-1212 AND 1=XXX-555-1212

19=MOD-I1 CARD INSTALLED

ENTER PROGRAMMING AREA DESIRED=

Enter the name of the npext 3ERV subroutine to run.
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System Features (S¥S5)

5.07 The System Features (5¥5) subroutine sets up, changes, oOr
deletes system-wide features. These options affect all statlons

that are connected to the system,
i1) While in the SERV program, enter SYS<CR>.

{2} The terminal will respond with the features that were
preset during initialization or the information entered
last. If the system was initialized, the list will look
like this:

SYSTEM STATUS

OFPEREATOR EXT= 10

MESSAGE CENTER EXT= 10
SYSTEM OPTIONE= 9

TRALNSFER RECALL TIME= &0 SECONDS
HOLD RECALL TIME= 60 SECONDS
WATS LIME ID=

DISA LINE ID (DAY )=

DISA LINE ID (HNIGHT)=
ABSORBED DIGIT ID=

ALLOWED LONG DISTANCE #=
ALLOWED AREA CODES= 8500
FORBIDDEN OFFICE CODES=
CORRECTT

13} Answer yes Or no:

a, If correckt, enter Y<CR». The terminal will respond
withs:

ENTER PROGRAMMING AREA DESIRED=

and you may enter the name of the next SERV sub-
routine o run,

Ok, . If incorrect, enter HWCR>». The terminal will re-
spond with:

ENTER REVISED SYSTEM FEATURES

SYSTEM STATUS
CFPERATOR EXT=
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(4)

(5}

(6}

(7

The terminal will display each line of the pregram in-
dividually, beginning with OPERATOR EXT (see Etep 5
below).

4. If the entry printed in the list is correct, enter
<CR> to skip that line and access the next program
line.

b. If the entry is incorrect, enter the new information
ag described below and <CR>:.

©. If you need to erase an entry, press the space bar
once and <CR».

OPERATOR EXT=

Enter the two-digit attendant's intercoem number and
<CR>. It is preset to 10 during initializatien but can
be changed from 10-89, There may be only one atten-
dant's intercom number, and this is the only station
that can set the system in Night Ring mode, is accessed
by dialing 0 on intercom calls, and is the final recall
gtation,

MESSAGE CENTER EXT=

Enter the two-digit intercom number (can be the atten-
dant's) and <CR>. It is preset to 10 during initial-
ization but can be changed froam 10-89, There may be
anly one message center, and this is the station that is
automatically dialed when the caller presses the
MSG/DIAL key. The called station must dial the Message
Center to retrieve the message.

SYSTEM OPTIONS=

Enter the option number(s), separated by commas, and
<CR>. Option % is the only option preset during in-
itialization. The system options are:

@, Optlon 1 - Print MDR 7-Digits and More 30 Sec.: The
SMDR will print calls when 7 digits or more are
dialed and the call is 30 seconds or longer in dur-
ation.

b. DOptign 4 - Print MDR &-Digits and Mare 30 Sec.: The

SMDE will print calls when & or more digits are
dialed and the call is 30 seconds or lenger in dur—
ation.

HOTE: If opticns 1 or 2 are not selected, all in-
coming and outgeing calls will be recorded an the
SMDR printout,
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T

d.

i,

option 3 — Enable Error Messages: A syskem diagnos-
tic printout on the SMDR identifies defective sta=
tiocns and user errors. This aoption works with
options 1 and 2. The SMDR error message format is
explained in DIAGNOSTIC PROGRAMMING.

Dption 4 = Digsable I-Hold: Causes all calls ringing
in or on hold to flash on all keysets and enables
every staktion to answer every incoming line.

Option 5 - 12 Sec. Re-dial Timing: The last number
redial feature is delaved for 12 seconds. This
allows speed-dialed numbers to be chained by dialing
the subseguent numbers within the l2-second delay.

Option & - Held Call Loop Release = 1.2 Sec.: The
normal 0.1 second interrupt time is increased to 1.2
seconds. This is the length of time allowed before
calls on hold will disconnect. This option is re-
quired when the system is serviced by an Electronic
Switching System (ES5) Central Office.

Option 7 = 6A00 msec Hookswitch Flash: A 600 msec
ftlash (normally 1.2 sec.) i1s generated on a line by

pressing the line key in use, This optien iz in-
tended for system use hehind a PABX to access PBX
Eeatures, If this option is not enabled, pressing

tbe line key will cause the call in progress to be
disconnected, and will reseize cutside dial tone.
Oprion 7 overrides System Option l4.

Option 8 = Tic-Tone: As an alternative to Music-
On-Hold, a Tig=-Tone signal generated by the CPU PBCR
may be heard by outside callers when placed on hold.

Dption 9 - Line Key 24 Rotary Selection: When en-
abled on the 32ZX128 system, this option allows key-
set users access to the rotary group of lines by
pressing line key 24. ({Single-line users access the
rotary group by dialing 9.) When disabled, only
single=line sets have access to the rotary group and
line 24 becomes a two=way line for kKeyseta. When
enabled on the 2456 system, this option allows
single-line users to access line 24 by dialing 9.
When disabled, line 24 hecomes a two-way line for
keysets and single-line sets cannot access outside
lines. Do nokt wuse System Option 16 wikh this
option.,
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Option 10 - SL SMDR Print/Toll Moniter: This option
Serves Lwo purposes. It includes calls placed hy
single-line sets in the SMDR printout and provides
expanded toll restriction for single-line sets
Ehrough the DTMPF decoder on the MOD PCB.

NOTE: Station Option 6 must be enabled on the
sgingle-line circuits for Toll Monitor,

Gption 11 - Programmed MWight Service: Only C.0.

lines programmed to ring in on the attendant's
station will be placed in the Night Ring mode,
Private lines that are programmed to ring in direct-
ly are not affected by the Night Ring mode.

Option 12 - Intercom Security Tone: When a keyset
user responds to an lntercom call handsfree [(on-
hookd, a beep tone is sent out the keyset speaker
every 30 seconds as a reminder that the microphone
is active.

Option 13 - Extended External Bell: If enabled, the
MOD IT PCEB closes the Night Transfer contacts. The
External Night Ring relay is enabled for all incom-
ing calls. MNormally, these relays are activated
only when the system is placed in the Night Ring
mede,

Option 14 - £.,0, Line Reseize Disable: Prevents the
user from terminating an ocutside call and reaccess-
ing the same C.0. line by pressing the line key
again. System Option 7 overrides this option.

Opktion 15 - Disable C.0. Account Code: This option

8llows the asterisk (") to he sent ever C.0. lines
as a tone (useful for telebanking, etec.). HNormally,
the asterisk and the following six digits entered on
the keypad are muted, and are printed in the SMDR
account code field.

LOpticn 16 - 1664 System: This option offers soft-

ware compatability with Inter-Tel's 1664 system,

HOTE: Do not use this opticon with System Option ®
or Station Opkion 3.

Option 17 - Allow 411 and 1411: This option allows

Eall-restricted stations to dial local information
{411 and 141173,
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(8}

(9}

(10

s

r. Option 18 - Allow 1-555-1212 and 1-XXX=-555-13212¢:
This option allows toll-restricted stations to dial
long distance information {(1-555-1212 or 1-XX¥=-555=
1212).

Option 19 - MOD-1I Card Installed: If enabled, this
option allows the KSU ko use the expanded features
of the MOD IT PCB. It must be disabled for the MOD
I PCB

w

TRANSFER RECALL TIME=

Enter the time in seconds (1-255) and <CR>, This sets
the time delay before an unanswered transferred call
will recall the transferring station and the attendant,
or will forward to the preset Ecrward station. This
feature is preset to 60 seconds during initialization.
Entering zerc will result in a default time of B0 sec-
onds, and you may not enter a number greater than 255,

HOLD RECALL TIME=

Enter the hold recall time in seconds (1=-255) and <CR>.
This is the time limit that: (1) calls can be placed on
hold before recalling at bthe station, and (2) recalled
calls (from hold or transfer) will ring at the station
before returning to the attendant. This feature 1is
preset to 60 seconds during initialization. Entering
zero will result in a defauwlt time of &0 seconds, and
you may net enter a number greater than 255.

NOTE: As a result of the transfer recall time and heold
recall time, a call may be placed on hold for a maximum
of 8=1/2 minutes before returning to the attendant. If
the attendant does not answer the recall, it will be
dropped after 10 minutes as a result of the abandoned
recall timer expiring.

WATS LINE L[D=

Enter the C.0. line number(s) and <CR>. These are the
lines which tell-restricted stations may access to dial
long distance numbers without being disconnected. These
lines are not necessarily WATS lines, but may be local
C.0, lines, FX lines, and PBEX lines. No lines are pre-
set during initialization.
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-

(11) DISA LINE ID (DAY)=

Encer the C.0. line number{s)} to be programmed for DISA
and <CR>. A DISA line gives putside callers the ability
to directly dial intercom numbers and to access outgoing
C.0. lines, The outside phone must be a pushbutton
(DTMF) phone. A maximum of 24 DISA Line ID's are
allowed for lines 1-24., MNo lines are preset during
initialization.

(12) DISA LINE 1D (MIGHT)=

Enter the C.0. line number(s) and <CR>. This iz the
same as the DISA line ID (day) except that it oparates
only when the system is in the Night Ring mode.

(13) ABSORBED DIGIT ID=

Enter the digit (2-9) and <CR>. The system toll-
restriction table will ignore this digit if it is the
first one dialed. By absorbing the digit, a long
distance call from toll-restricted stations cannot he
Processed. There may be only one absorbed digit
programmed for the system, No digits are preset during
initialization.

(14) ALLOWED LONG DISTANCE #=

Enter up to two 10-digit telephone numbers and <CR>.
These are numbers that toll-restricted stations are
permitced Lo call, Each number must include 10 char-
acters and the twoe telephone numbers must be separated
by & comma when entered. Entering an X as part of a
numizer allows any digit 0 to 9 in that location. For
éxample, XXX5551212 allows directory assistance for any
area code. HNo numbers are preset during initialization.

(13) ALLOWED AREA CODES=

Enter the area codes which toll=-restricted stations may
call and <CR». There may be a maximum of 20 three-digit
codes entered, separated by commas. Entering an X as
part of a number allows any digit 0 toe 9 in that lo-
cation. For example, 31X allows all area codes from 310
to 319. Area code B0O is preset during initialization.
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{16} FORBIDDEN OFFICE CODES=

Enter the local telephone exchanges (office codes) that
tall-restricted stations may not call and <CR». There
may be a maximum of 20 three-digit codes entered, Seép-
arated by commas. Entering an X as part of a number
allows any digit 0 to % in that location. For example,
93% forbids office codes from %30 teo 939%. HNo cedes are
preset during initialization.

{17) when you have finished entering the System Features, the
terminal will print:

CORRECT?
118) Answer yes 0oF No:
a. If any entry is incorrect, enter HN<CR>. The
terminal will automatically cycle back through the

8YS subroutine. Refer to Step 3 on page 4-13.

OR, b. If correct, enter Y<CR», The terminal will respond
with:

ENTER FROGRAMMIMG AREA DESIRED=

and you may enter the name of the next SERV sub-
routine to run,

Station Features ([(S5TA)

5.08 The Station Features subroutine is used to set up, change,
or delete the features of individual stations. The procedure for
keysets is described below; single-line stations are covered on
page 4-24,

.09 Procedure for keysets:

(1) While in the SERV program, enter STALCR>».
(2] The terminal will respond with:

STATION STATOS
ENTER CIRCUIT #

{1y Enter the eireuit number (1.1-10.8) of the station you
wish to check and <CR», If you do not know the circuit
number, use the CIR subroutine, or Figures 4-3 and 4-4
on pages 4-31 and 4-32 rto locate it. Figures 4-3 and
4-4 apply to initialized systems only.
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[4)

(5]

(6}

The terminal will respond with the features that had
been preset for the station when Lhe system was in-
itialized, or the information that was last entered.
The printout will lock like this:

STATION STATUS

ENTER CIRCUIT ¢ X.Y
CET & X.¥ Ic # XX
LINES RESTRICTED=

RING IN FROM LINES=
OFTIONS=

PAGING ZONES= 1

FRESET FWD. EXTENSION=
TENAKRT HUMBER= 1
CORRECT?

NOTE: The system attendant's circuit number 1.1 will
also be preset with Ring-In From Lines 1-24,

Answer yes or no.

AL If the station entries are correck ; enter Y<CR>».
The terminal will respond:

CONTINUE?

l. 1f you enter Y<CR>, the terminal will automatic-
ally cycle to the next higher circuit number and
print the message shown in Step 4 ahove.

2. If you enter N<CR>, the terminal will respond
with:

ENTER PROGRAMMING AREA DESIRED=

and vou may enter the name of the next SERV sub-
routine to run.

b. If the station entries are not correct, enter N<CR>.
The terminal will respond with:

ENTER REVISED STATION FEATURES
LIKES RESTRICTED=

The terminal will display each line individually.

a. If the entry printed in the list above was correck,
press <CR» to acgess the next line.

b. If the entry should be erased, press the space bar
ance and <CR>,

c. If the entry is incorrect, enter the new informaticon
as instructed Delow.
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{7l

(8)

(2]

LINES RESTRICTED=

Enter the C€.0, line numbers (1-24) that are restricted
and <CR». Outgoing calls may not be placed on these re-
stricted lines from this statien. However, incoming and
transferred calls may be received on these lines. No
lines are preset during initialization.

MOTE: To create a private line: except for the des-
ignated station, restrict all other staticns [(including
the attendant) from using the line., Then assign direct
ring-in on that line for the designated station. Enable
system Opticn 11.

RING IN FROM LINES=

Enter Lhe ©.0, line numbers [(l1-24) that yi;l ﬁing im
directly to the station and <CR>, Upon initialization,
only the attendant's station is assigned ring-in for all
lines.

STATION OPTIOMG=

Enter the option number(s) desired. 2480 keysebs may
use all options, but only optiens 1, 4, and & apply to
single=line sets. Station Option 4 will always be en-
abled for single-line seks.

a. Optien 1 - QOPX Ring Intercom Always: An intercom
call from this station forces the called statien to
ring., The called party may respond by lifting the
handset or pressing the ON/OFF key. This option
must be used by off-premisze stations (0OP5E's) to
aliminate feedback.

b, Option 2 - Line Monitoring: Enables the station to
monitar C.0. calls in progress. While monitoring,
the station's transmitter is muted, The station
cannct monitor lines from which it is restricted.

S. Opbtion 3 - 1032 Station: When a 1032 keyset is used
with the system, lines 11=32 may be transferred Lo
it and picked up using the SPCL key. This is possi=
ble even thouwgh the 1032 station may only make out-
going calls on lipes 1-10 and 32X128 system rotary
lines 24-32.

d, Option 4 = Ring Intercom First: All incoming inter=
com calls to this stationm will ring until answered.
The called party may answer by picking up the hand=
set or pressing the ONJSOFF key. If not s=t, all
intercom calls will be connected handsfree.
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(10

(11

e, Option 5 = Not used,

£. Option & - Toll Restrict: Inhibits a station from
making any long distance calls unless it meets an
eXception in the master toll-restriction table
incorporated in system programming. Toll rvestrie-
ticn is not checked when using C.0. lines identified
as WATS lines.

g. Option 7 - Forward on Busy: If & station is busy,
an incoming intercem call or transferred C.0, ecall
will autcmatically he forwarded to the preset
station assigned below, This negates the camp=-on
and gueuing features to the busy station. This
option is chainable from station to station., A
direct ring—in line will not forward when busy.

ho Option 8 - C.0. Ring PForward: A call on a direct
ring-in line not answered within 15 seconds, or a
transferred call not answered within the transfer
racall time, will be forwarded to the preset forward
station assigned below., TIf the transferred call is
ot answered after the held recall time, the call
will return to the attendant. Direct ring—-in calls
will «continue to ring at the preset forward
extension until answered. This option has one-step
forwarding; it is not chainable.

HOTE: When System Opticong 7 and 8 are uszed te-
gether, direct ring-in lines will forward when busy.

PAGING ZONES=

Enter the internal paging =zones {1-6) that will include
this station and <CR>., Each station may be assigned to
any combination of paging zones or may not be included
in any paging zone. Each station is preset with paging
zone 1 (All-Page) during initialization.

PRESET FWD. EXTENSION=

Enter one intercom extension number and <CR>., Each
station may select one intercom number as a forwarding
station to receive calls when Station Options 7 and &
are oenabl ed.

NOTE: If you enter this station's intercom number (the
Station being programmed) or if you enter a station that
is programmed to forward to this station, You will
receive the “"ILLEGAL PRESET" errcr message.
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(12}

TENANT NUMBEER=

Enter the tenant group number (1-5) which will include
this station and <CR>. It is preset to group 1. Tenant
serviece allows the customized distribution of C.0.

lines. This cantrols which C.0. lines are accesaaq by
the line keys on each keyset. It is useful for multiple
users sharing a common KSU. Lines 21-24 (COUO PCB &)

cannot be shifted. Keysets with fewer than 24 line keys
may be used. C.0. line arrangements are shown in the
following chart:

Line Keys C.0. Lines accessed by the keys in column 1 in:
on keyset Group 1 Group 2 Group 3 Group 4 Group 5
L= 1-4 5-8 9-1z 13-16 17-20
5-8 5-8 9=-12 13-16 17=20 1-4
9-12 9-12 13-146 17=-20 1-4 5-3
13-16 13-146 17-20 1-4 5-8 9=12
17-20 17-240 1-4 5-8 9-12 13-14&

(1l3) CORRECT?Y
(14} Answer yes or no.

a, If an entry is incorrect, enter N<CR». The terminal
will respond with:

ENTER REVISED STATION FEATURES
LINES RESTRICTED=

Refer to Step 5b on page 4-20,

b If all af the station entries are correct, enter
¥<ZR>», The terminal will respond with:

CONTINUOE?
1. If ¥Y<CR> is entered, the terminal will auto-
matically cyecle to the next higher ecircuit

number in seguence,

2. If HN<CR» is entered, the terminal will rekurn
e

ENTER PROGEAMMING AREA DESIRED=

and wou may enter the name of Che next SERV
subroutine to run.
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=+:10 Procedure for single-line sets:

{1}
(2]

(3

(4]

(6]

While in the SERV program, enter STALCR>,
The terminal will respond with:

STATION STATUS
ENTER CIRCUIT #

Enter the circuit number (11.1-16.8) af the stakicon and
COR» . Refer to Figures 4-31 and 4-=4 an pages 4-31 and
4=32 for circuit numbers.

The terminal will list the preset entries, or the in-
formation last entered:

CKT # XX.¥ IC § &XX
OPTIOHNS= 4:6

CORERECT?

Aqswer Va5 or no,

@4. If the station opticons are correct, enter Y<CR>.
The terminal will respond with:

CONTINUE?

l. If Y<CR> iz entered, the terminal will automat-
ically cycle to the next higher circuit number.

2. If H<CR> is entered, the terminal will return
ol

ENTER PROGRAMMING AREA DESIRED=

and you may enter the name of the next SERV
subroutine te run,

p. If any of the staticn options are incorrect, enter
N<CR>. The terminal will respond with:

ENTER REVISED STATION FEATHRES
OFTIONS=

Enter station option number(s) and <CR>.

. Only Staticn Options 1, 4, and 6 apply to single-
line sets.

b. Press the space bar and <CR> to remove the options.
Dption 4 can never be removed,

©. FPresa <CR* if no changes are needed.,
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(71 The terminal will respond withs:
CORRECT?

Refer to Step 5 on page 4-24.

Equipped Lines (EQU)

5.11 This subroutine displays and specifies the outside lines
available *o the system. All C.0. lines connected to Lhe system
must be "egquipped" in order to access them with station instru-
ments.

TEAAERATER R AAEAFAAFI R ARSI AR A kR s A bl kR R kR

* CAUTION *
* When adding C.0. lines to the system, Y
* remember to update the data base by "
* gguipping the lines. *

Kk E R s R AR AR AN TR R A A E R R A A AR A AN NI AR A A R R kA E

i{l] While in the SERV program, enter BEQUICRE>.
(2} The terminal will respond with:

LINES EQUIFFED: {(lists line numbers currently eguipped])
CORRECT?

MOTE: Any lines not in use should be uneguipped.
(3} Answer yes Or no.

a. If not ecorrect, enter N<CR>. The terminal will re-
spond with:

LINES EQUIPPED:
Enter the lines equipped (1-32) and <CR>r.

b. If correct, enter ¥<CR*>. The terminal will respond:
ENTER PEOGRAMMING AREA DESIRED=

and you may enter the name of the next S5ERV sub-
routine to run.
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Circuit Mumber and Intercom Number Listing (CIR)

5.12 This subroutine cross-references intercom numbers to their
respective circuit numbers,

(1) wWhile in the SERV program, enter CIR<CR>.
(2} The terminal will respond with:

CIRCUIT #/IC ASSIGNMENTS LISTING
ENTER DESIRED INTERCOM NUMBERS=

t3) Enter the intercom numbers you wish to cross-reference.

a. Enter up to 20 pumbers. Separate esach number by a
comma, not a hyphen. Press <CR>.

DRy, b. If wou wish teo list all the intercom numbers, enter
ALLCCR> .,

{4) The terminal will list the intercom numberi{s) and their
respective circult number{s).

HOTE: To stop the listing, press the space har. The
terminal will £inish printing the STN PCB it has
started.

(5} When finished printing, the terminal will respond with:
ENTER PROGEAMMING AREL DESIRED=

and you may enter the name of the next S$ERV subroutine
kx> run.

Humber Change (Tntercom) (NUM)

.13 This subroutine allows you to change the intercom number of
a station. Intercom numbers 10 through 39 may assigned to key-
gets.  Single-line intercom numbers must he between #10 and §57.
For initialized intercom number assignments, refer to Figures 4-3
and 4-4 on pages 4-31 and 4-32,

5.14 The system does not allow duplicate or unassigned intercom
MUmers ., All imtercom number assignment changes should be made
in pairs. For example, if you change intercom number 10 ke 20,
you must also change 20 te 10, or continue with another number
until none are duplicated. The Verify Circuit Assignments (VER)
subroutine should be used to assist in locating duplicate or
unassigned numbears.
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{1} While in the SERV program, enter NUMICR2.
{2) The terminal will respond with:
INTERCOM NUMBER ASSIGHNMENT CHANGE
ENTER CIRCUIT # OF INTERCOM TO BE CHANGED =
{3} Enter the circuit pumber of the intercom you wish to
change and <CR>. If you do not know the circuit number,
use the CIR subroutine or Figures 4-3 and 4=-4 on pages
4=31 and 4-32, to locate it.
{4y The terminal will raspond with:
CET £ X.Y OLD IC #= XX MHEW IC #= {multi-line sets)
O, CHET § XX.Y oLD IC #= #XX MEW IC #= (single-lines)
{5} Enter the intercom number to be assigned to this station
and <CR».
{6) If the intercom number is already assigned elsewhere in

the aystem, the terminal will respond with:

NOTICE....NEW IC # ALREADY ASSIGNED
T CET #X.¥ OK 7

a. If HN<CR> is entered, the terminal will repeat Che
guestions as described above in step 4.

b, If ¥Y<CR>» is entered, the terminal will respond withs:
CONTINUOE?R

1, If ¥<CR» is entered, the program will cycle to
the next higher circuit number in sSeguence.

2, If W<CR» is entered, the program will return to:
ENTEE PROCGRAMMING AREA DESIRED=

and you may enter the name of the next SERV
subroutine to run. Be sure run VER after NUM.
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Verify Circuit Assignments (VER)

.15 This subroutine checks for duplicated and unassigned in-
tercom numbers and generates the appropriate warning messages.
The data base ig not altered,

(L) While in the SERV pProgram, enter VER<CR>.

{2}y If there are no duplicate or unassigned numbers, the
terminal will respond with :

DATABASE CONFIGURATION EDIT
CONFIGURATION EDIT COMPLETED

ENTER PROGRAMMING AREA DESIRED=

and you may enter the name of the next SERV subroutine
to Fun.

DR, {3) If there are errors, the terminal will print:

DATABASE CONFIGURATION EDIT
XX UMASSIGHED

RE DUPLICATE ASSIGHMENT

FAX UNASSIGNED

fXX DUPLICATE ASSICNMENT
CONFIGURATION EDIT COMPLETED

ENTER PROGRAMMING AREA DESIRED=

and you may enter the name of the next SERV subroutine
ta rum.

. "UNASSIGNED" designates an unassigned interceom num-
Ler. "DUFLICATE ASSIGNMENT" identifies intercom
numbers which are assigned to mare than aone circuit,

B. WUse Lhe HUM subroutine to correct errors.,

Diagnostic Programs

5.168 The diagnostic programs, DISF, REEST, ONMN and DUMPLOAD are
detailed in the next section of the manual .,
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FIGURE 4-1, SYSTEM PROGRAMMING SHEET

=

OPERATOR EXTENSION NUMBER (10-39)

MESSAGE CENTER EXTENSION NUMBEE (10=89)

SYSTEM OPTIONS (check options to enable)

*

Enable Error Messages
Disable I=Hold

12 Sac, Re-dial Timing

Held Call Loop Release=1.2 sec
600 msec Hookswitch Flash
Tic=Tone

9. Line Key 24 Rotary Selection
10. 3L SMDE Print,/Toll Manitor
11. Programmed Hight Service

12, Intercom Security Tone

13. Extended External Bell

l14. C.0. Line Rescize Dizable
15. Disable C.0. Account Code
16, 1664 System

17, Allow 411 and 1411

e e

L L

Print MDR 7-Digits and More 30 sec.
Print MDR B-Digits and More 30 sec.

18, Allow 1-555-1212 and 1-XXX-555-1212,

19, MOD=I1I Card Installed

sec, TRANSFER RECALL TIME (1-255)
sec. HOLD CALL RECALL TIME (1-255)

WATS LINE ID NUMBER(S) {l-24 onlyl:

DISA LINE ID HOMBER(S) {1=24 onlyl:

DISA NIGHT ID HUMBER(S) (1-24 only):

ABSORBED DIGIT (2-9)

ALLOWED LONG DISTANCE WUMBER(S):

r

ALLDWED ARES CODE(Z):

F ¥ r ¥ F r
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FIGURE 4-2. STATION PROGRAMMING SHEET

CIRCUIT NUMBER
ITHNTERCOM WNOMBER

LINES RESTRICTED (1-=24):

RING IM FROM LINES (1-24):

OFTIONS: (check options to be enabled)

1. OPK Ring Intercom Always
2. Line Monitoring

3. 1032 station

4, Ring Intercom First

6. Toall Restrict

7. Forward on Busy

. C.0., Ring Porward

PAGING ZONE(S) (1-6):

FRESET FORWARD EXTENSION:
TEMANT MUMBER (1-5):
ATATION TYPE: (check one)

2480
SLE
2300
&lh
1232

REYSET DIP SWITCHES: (check if closed)

Do-Not-Disturhb
Executive Call Waiting
Full=puplex Speaker
Wight Station

Of f-Hook Ring

Speed Transfer

Digit LI Dialing

—
—_——
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FIGURE 4-=3. 2456 INITIALIZED INTERCOM ASSTGNMENTS

MOTE: Intercom numbers are initially assigned according to the
STHW PCE and circuit on which they are located, For ex-—
ample, Cirecuit 4.7 is the seventh circuit on the fourth
STN PCB, which is the position for intercom number 40.

CET = IC STH-A CET = IC STN-A IC STH-B or C
HO. PFCB's NO. PCB's PCE's
STN-Al STH=A5========QR-———=== STN=BC1
l.1= 10 3.1= 42 11.1= #10
l.2= 11 S5.2= 43 11.2= #1l
1.3= 12 S.3a 44 1l.3= #12
l.4= 13 3.4= 45 11,4= #13
L.5= 14 2.5= 46 11.5= #14
l.6= 15 3.6= 47 11.6= #13
l.7= 186 5.7= 48 11.7=  #16
L.B= 17 5.8= 49 l1.8= §17
STN-AZ 5TH-A6———--———0OR-—~-==-5TH-BC2
2,1= 18 6.1= 50 l12.1= 418
2.2= 19 6.2= 51 12.2= #19
2,3= 20 6.3= 52 12.3= #20
2,4= 21 6.4= 53 12.4= $21
2.5= 22 6.5= 54 12.5= #22
2.6= 23 6.6= 55 12.6= 423
2.7= 24 B.7= 56 12.7= $24
2.8= 25 6.8= 57 12.8= 425
STH-A3 STHN-AT-----=-== OR=--===== STN=-BC3
3.1= 26 7.1= 58 13.1= 426
3.2m 27 T.2= 359 13.2=#27
3.3= 28 7.3= 60 13.3=  $28
i.4= 29 T.4= 6l 13.4= #29
3.5= 30 7.5= B2 13.5= &30
3, 6= 31 T.6= B3 13.6= $31
3.7T= 32 T.7= B4 13,7= #32
3,8= 33 7.8= &5 13.8= 33
BTH=A4
4.1= 34
4.2= 35
4.3= 36
4.4= 37
4,5= 38
4.6= 39
4.7= 40
4.8= 41
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FIGORE 4—4. 32X128 INITIALIZED INTERCOM NUMBER ASSIGHMENTS

————i srmrme ooy e S

CET= IC CET= IC CET= IC CET= IC
STH=511 ETH-AG STH=-BC1 BTH=RC6
l.1= 10 6.,1l= 50 11.1= #10 l6,1= §30
1.2= 11 G.2= 51 11.2= £11 16.2= £5]
l.o3d=- =12 G.3= 52 L1.3= #12 le,3= $532
1.4= 13 f.4= 53 11.4= £13 16.4= #53
1.5= 14 6.5= 54 11.5= #14 l6.5= £54
1.6= 15 6.6B= 55 11.6= %215 16.6= 255
1.7= 16 6.7= 56 11.7= #16 16,7= §56
1.8= 17 f,8= &7 11.8= #17 16.8= #57
STH=-A2 STH=-AT STH-RCZ
2.1= 18 7.1= 58 12.1= £18
2,2= 19 7.2= 59 12.2= #l9
2.3= 20 7.3= &0 12.3= £20Q
Z.4= 21 7.4= @&l 12.4= 21
Z.5= 22 7.5= B2 12.5= #22
Z.6= 23 7.6= &3 l2.6= #23
2.7= 24 T.7= 64 12.7= $24
2.8= 25 7.8= &5 12.8= #25
STH-a3 STH-58 STH-BC3
3.1= 2 5.1l= &8 13.1= #26
3.2= 27 B.2= &7 13.2= 527
3.3= 24 #.,3= &= 13.3= £28
1,4= 29 2.4= &9 13.4= £29
1.5= 30 8.5= 70 L3.5= #30
1.6= 31 8.6= 71 13.6= #31
3,7= 31z 8.7= 72 13.7= §32
I.8= 33 B.8= T3 13.8= $#33
STH-A4 STH-A9 STH-BC4
4.1= 14 9,1= 74 14,1= $34
4,2= 3% 9,2= 75 14.2= #35
4.3=  1s 9,3= 7T& 14.3= $£36
4.4= 37 a,4= T7 ld.4= 37
4.5= 38 9.5= 7@ l4.5= $38
4.6= 39 9.6= 79 L4.6= #39
4.7=- 40 9,7= A0 14.7= #40
4.8= 41 9,.8= &1 14.5= §41
STH=-R5 STHN-&10 STN-BCS
5.1= 42 10.1= 82 15.1= #42
5.2= 43 10.2= 83 15.2= #43
5.3= 44 10.3= &4 15.3= $£44
S.4= 45 10.4= 85 15.4= $45
5.5%= 46 10.5= E& 15.5= 486
B.6B= 47 10.6= 87 15.6= #47
5.7= 48 10,7= 8& 15.7= #48
5,.8= 49 10, 8= &9 15.8= #4%
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DIAGHOSTIC PROGRAMMING
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1. INTRODUCTION

1.01 The Diagnostic Programming secktion contains detailed infor-
mation and procedures for using system maintenance features in=
cluding:

e Display (DISP) for monitoring the activity of the system
and its stations.

e Restart [(REST) for resetting the programmed data base.

e Station Message Detail Recording (SMDR) for monitoring
system generated error messages.

e On=Line Monitor (ONMH)} for displaying and changing the
SYskem mMemory.

e DUMP/LOAD programs for storing and recalling system pro-
gramming data using an external storage device.
2. DISPLAY (DISP)
2.0l The DISP program displays the activity of the system or an
individoal station. The printout shows ASCII characters, which

can be decoded uging Figure 5-1 on the next page. This is for
testing the astation or the DSS.
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FIGURE 5=]1,

STATION AND DSS COMMAND CODE DEFINITIONS

Encoded

Charact er

DR A,

+ e o= W g

-

{zero)

WO e A B L B D e a

A omw

HOTE :

STATION COMMAND CODE DEFINITIONS

Action

CALL FORWARD
DI—NOT-DISTIRE
RESET CALL FWD/DMND
STACK INTERCOM CALL
RECONNECT IC CALL

CONF ACCESS

CONF RELEASE

CALLBACK

EXBEC CALL WAITING
CALL TRANSFER

OFF —HOOE
ON=HOOE

STATION POWER-UP
CANCEL ENTRY
INTERCOM TONE RING

PAGE
LINE
LINE
LINE
LIMNE
LINE
LINE
LINE
LINE
LINE
LINE
LINE
LINE

O OO — B

i FE

LA | RS

COMMAND

KEY PRESSED
EEY PRESESED
KEEY PRESSED
KEY PEESSED
KEY PRESSED
KEY PREZSED
KEY FRESSED
KEY PRESSED
KEY PRESSED
KEY 10 PRESSED
KEY 11 PRESSED
KEEY 12 PRESSED

WD ed O N e L B

DSS COMMAND CODE DEFINITIONS
Encoded Character

Encoded
Character Action
= LINE KEY 13 PRESSED
» LINE KEY 14 PRESSED
Ky LINE KEY 15 PRESsSED
g LINE KEY 16 BRESSED
A LINE KEY 17 PBRESSED
B LINE KEY 18 PRESSED
0 LINE KEY 1% PRESSED
0 LINE RKEY 20 PRESSED
B LINE KEY 21 PRESESED
r¥ LINE EEY 22 PRESSED
[ LIMNE KEY 23 PRESSED
H LINE KEY 7?4 PRESSED
I or &5 HOLDSFWD KEY
Joar ¥ MSG/DIAL KEY
+ ar ., ONAS0FF EEY
= ar & AFERSCONF EEY
Olzero) v OKEY
| Oizeral
o 1
P 2
o 3
R i
£ g5
T &
] r
W a3
W 9
X or /S or ) #
b4 SPEED DIAL
Action

FUNCTION KEY CODE

SPECIAL AMD EKEY CODE

NS5 SPECIAL KEY 1

D55 SPECIAL KEY 2

DEs SPECIAL KET 3

D55 SPECIAL EEY 4

DES SPECIAL KEY 5

D55 SFECIAL KEY B

55 SPECIAL KEY 7

D55 SPECIAL KEY 8

SLE and 2500 stations will not display hookswitch action
SLE stations will not display any SEBCL key action.

{ +

J':IF
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2.02 If the terminal has the capability, it will beep every 40
seconds as a reminder that the input/output port is tied up with
thisz function and no SMDR iz possible.

(1) To monitor activiey for all stations, after the sign-on
mezsage egqual sign (=) prompt, enter DISP<CR>. The
terminal will respond with:

DISEPLAY IN PROGRESE!

OF, To monitor the activity of a single station, enter DISPE
{space) XX<CR» {(for multi-line sets) or DISP (space)
$XAX<CR>» (for single-line sets). KX represents the
intercom number. The terminal will respond with:
DISPLAY IN PROGRESS! KX

(2) To terminate the DISP program, press the space bar.
DISP will not time out. The terminal will respond with
the egual sign (=) prompt and you may enter the name of
the program you want Lo run nexk .,

3. RESTART (REST)

3.01 This program resets system hardware and software without
cycling power or affechbing the datbta base. It is primarily a
maintenance routine and is not wused in general programming.

CAUTION: REST drops all calls in preogress.

(1) To start REST; after the sign-on message equal sign (=)
prompt , enter RESTICRZ,

(2} The terminal will respond withs:
JUME TO MMI VECTOR!
(date)
5TH NUOMBER DIALED DOR TIME LN ACCOIONT
{3) Press the space bar to display the egual sign (=) prompt
and to continue programming.
4. SMDR ERROR MESSAGES
4.01 The system monitors itself and prints error messages on the
Station Message Detail Recording (SMDR) printout whenever a user

OF SYStem error occurs. Thig section defines the error message
format and code definitions used in the SMDR printout.

Page 5-=-3
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Error Message Format

4.02 The error message format of user and system error codes
appearing on the the SMDR printout is shown below. System Option
3 must be set teo generate all error messages. Without Option 3,
only *HMI messages are generated. If one of the fields is blank,
the intormacion appearing in that field does not apply to the
error.,

TN NHUMBER DIALED DUOR TIME LH ACCOONT
STATION ERROR ERROR TELEPHONE RING TIME C.0. ACCOUNT
HUMEBEER TYPE CODE HUMEER DURA—- OF LINE HMNUIMBER

T LTCHN DAY
18 CURE L5 I NI T 0143
21 ORHE H seisciiiaaanas nLas
14 25387600 1 0L4s 2 123458
J-':' REING L R R T S [I:DE' D].Ell::l 21
il RING R R I [l:i'-' |:|].51 21

4.03 Station Number: This message field indicates the station
where the error was detected. Station numbers 10 through 89 will
appear for keyset stations, numbers #10 through #57 for single-
linge sets and *** for an unanswered RING message. The *HMI error
code uses a different format discussed later.

4.04 Error Type: The error types recognized by the system are
categorized as RING, ONHE, OFHK, DROP, OFLN, CURE, *HMI, DLAY,
and DATA. Each is described below.

A, EING: The RING code indicates that a C.0. call rang in
for the time specified in the ring duration field,. IE
Lhe call was answered, the station answering the call is
noted in the station number field. If the call was not
answered, *** is printed.

B. ONHE: The ONHE code indicates that the user entered data
obther than the off=hook command while the station was on-
hook. For example, pressing the digit 2 key while on-
hook will generate an ONHE P error message. For code
definitions, refer to Figure 5-1 on page 5-=2.

HOTE: Fressing keyseb buttons while on=hook may cause
the station to be locked out until reset by a hookElash.

. QFHK: The QFHKE <ode indicates that the user entered in-
carrect data while the staticon was off-hook and not in
use, For example, an OFHE + ipdicates that the ocEf-hook
command was received with the station already off-hook.
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DROP :

progress when the station was dropped.

Lions are as [ollows

Drop Code Designates

aL-0p Linez 1=15

10=1F Linges 1l6=-31

20 Line 22

! intercom Channel 1
" Intercom Channel 2
4 Intercom Channel 3
5 Intercom Channel 4
1 Intercom Channel 5
& Int ercom Channel &
! Intercom Channel 7
{ Int ercom Channel 2

OFLN:

-
-

The DROP coade indicsates that a station has been
placed off-line because of excessive data errors. :
data field indicates the connection lost If a call was in
Drop code defini-

The QFLH code indicates that a previogusly off-line

{dropped) station has been reconnected to the system and
iz communicating with the KSU., An error message of OFLH
20 indicates that an idle station was reconnected to the
systam,

CRE:

The CURE message indicates that C.0, loop current

was removed while the station was connecked to a C.0.

line. This is caused by the telephone company network
releasing the line. The error code field shows the C.0.
line that was released in hex wvalue.

*NMI: The *NMI error code indicates that a non-maskable
interrupt (watchdeg timer interrupkt) has occurred. An
MMI will interrupt normal operation, record the condition
of the system,; and aukomatically reseb. The system will
continue to process calls and handle existing calls.
Cide lines that are on held;, transferred; parked; and in
conference will be placed on hold., C.0. lines in use and
intercom calls will remain connected. *MMI error mes-—
sages are normally generated when software does not reset
the system timer or when a hardware error occurs, such as
a power spike or improper PCB insertion,. Stack data in a
hardware-generated *MMI message will not contain signif-
icant diagnostic information. The *HMI error codes and
system status are displayed in the following format:

HOTE : An excess of soft resets within a2 certain time
will causze the system Lo perform a hard resel, which
results in all calls in progress being dropped.

Page 5-5
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FIGORE 5-2, *NMI MESSAGE FORMAT

*HMIYNMI 'FPEPA .29 L. 031 0Rl BIZICIERIOZL HHMM
! E P I8 I I 5 IH M
! R 11T 1 ] T 0 I
: B L 1 L. A LU
t 0 1 &1 11 c IR
! E T S K. !
! 1 1 il I T
[ [ I I E 11 (] |
! ) T 1o L | Ay ! M
1 o LI L | T | E
| E ' ' H 11 & |
i i 1T LI 10
! P ot B
! It R I :
! Ll L I D
] 1] 11 I A
l LI LR | | T
I

NOTE: The error message display [ormat changes in *HNM
Messages to accommodate 14 bytes of stack data.,

H. DLAY: The DLAY error code is printed when the staticon
Lamp status data processing has been delayed. The meg=
Sage is only displayed to measure data processing perfor-
mance. System Option 24 (not referenced in the SYSTEM
PROGRAMMING Section} must be enabled to generate this
MESSs age .

I, DATA: This message displays any station-generated data
errors outside the legal range for ONHE and OFHK error
messages. System Option 24 must be enabled to display
these messages.

4.05% Error Code: This field contains the data relating to the
error. The data may be either a single ASCII character or a
two-digit hex value representing the ASCII character as defined
in paragraph 4,04D, Drop Code, on page 5-5.

4.06 Ring Duration: This field records the ring duration of
incoming calls (expressed in minutes and secends) and the dur-
ation of C.0. calls.

4.07 Time of Day: This field records the time of day when the

mesgage is printed, expressed in 24-hour internatiocnal time.
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4,08 C.0. Line: This field indicates the C.0. line being used

when the error occurred, If none were in use, or it does not
apply to the error type, this field is blank.

5. ON-LINE MONITOR (ONMHN)

5.0l The On-line Monitor (OHMN) Eecature is used bo display and
alter the system memory. Because it reguires a knowledge of hex
and binary mathematbics, it is intended only for use by an ad-
vanced installer or engineer for debugging and maintaining the
syStem. It is not intended for customer use; careless use may
cause an operating sysktem to “crash." Alsc, the SMDE cannot op-
crate while the On-Line Monitor is in use.

EE SRS SR ELEEEE SRS EREEEEEE RS EEEEEEEREREE R EERSS NS

* CAUTION

* TUse of the On-line Monitor by untrained
* personnel can result in data base and

* system execubion errors. This could

¥ require reprogramming the data base or
* a system reset. The On-line Monitor

*  gcannok cause permanent system or hard-
*®

ware damage.
LA a2 R R R R R R R R R E LR RN

* & & # F ® ¥ #F B

5.02 The ONMN feature allows the aystem to be monitored and the
control block contents ta be changed. Refer to Section B, CON-

TROL BLOCE FORMATS, for a list of the control bloacks.
A, COMMANDS
3.03 To use the On-line Monitar:

{1) When the sign-on message equal sign (=) prompt appears,
ent e ONMH <CR>.

(2} The terminal will respond with a pound (#) prompt. You
may bLhen enter one of the commands shown below and de-
scribed aon the following pages.

& Control Block Display (x nn)
#® HMemory Display (#)

& Change (C)

@ Duit (Q)
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Control Block Disglag

>.04 Contrel blecks are memory areas that contain information
for controlling system functions, To use the ONMN, you must find
the memory address for the bleck of memory you wish to display or
change. The number of control blecks available varies with the
Lype of control block. HNumbers entered that are outside the nor-
mal range for a type of control block default te the lowest num-—
ber allowed. Use Figures 5=3 through 5-131 on pages 5-11 threugh
5-168 to decode the control blocks. To find a memory address or
display a control block:

(l) Enter designator letter, number value, and <CR>.

Designator Letter Hame Humber

B Callbhack gqueue encry 1-25

L DTMF 1-2

E single-line station 10=57
F Conference 1=-4

I Intercom channel 1-8

L C.0,. line 1-232

S Keyset station 10-89
T Keyset station data base 10-8%

options., Located in battery
Dack=up memory .

o Single=line station data 10=57
base
X System statistics

Examples:

5, 81, 5 1, 510, or § 10 ==~ pisplays the control block
far the firar ecircuit

589 or 5 89 -— Displays the last circuit
599 or 5 99 == Displays the first circuit
SE10 -= Displays the same as ELO

{2} The terminal will display the control block in the
Eellowing f£ormat s

BE Abar DDODDDDODDOOCODDDDDCDDDDDDDDODODDDDDORDDDDDODD
BB - is the hex eguivalent of the reguested station

AAARR = iz the starting address of bthat RAM block

DR, DD = is the sontents af cthe cantrol blask. Two
characters are displayed for each data hbyte in
the Block
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(3]}

Enter one of the following commands:

a, <CR» —— Enktering & carriage return dJdisplavs the
next control bBlock of the same type.

b, %<CR» -—- Entering a backslash and a carriage return
displays the preceding control block of
the same Lype.

©. CTRL X —— Pressing X while holding down the CTRL key
redisplays the current hlock.

d. Enter anocther ONMN Command ana <CHR* to change
functions.

Memory Display (M)

5.05%5 To display a 16 byte area of memory:

(1)

L2}

Enter M [space) XXXX <CR>». (XXXX is the desired address
in hex.)

Find the four-character memory address using Control
Black Display.

The ocursor remains at the end of the line. EBnter one of
the follawing:

a,. =“OR» == Entering & carriage return displays the
next block of memory.

b. \<CR» -- Entering a backslash and a carriage return
displavys the previous block of memory.

<. CTRL X -— Pressing X while holding down the CTRL key
redisplays the current block of memory.

d. Enter another ONMN Command and <CR» to change
functions. '

Change (C)

NOTE:

The follewing program changes the system memory and should

be performed by trained personnel only.

5.06 To make changes in the memory area:

(1]

Enter C (Space) XXXX <CR». (XXXX is the desired address
in hex.)

Find the four-character memory address using Contral
Blogk Display.
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(2} The terminal will
The oursor remains
the following:

a. 0 to FF<CR>» --

b. M<CR> --
=, <CR> -
d. CTRL X -
2. J<CR> -—

display the data faor that address.
at the end of the line. Enter one of

Entering a hexadecimal wvalue Eram 0
to FF followed by a carriage reburn
enters the walue in the memorcy. If
Ehe new walue is in the correct lo-
cation, the next memory block will
appear. The message "WHAT?" followed
by the memory address may appear if
the ROM/RAM jumper is in the ROM
position or vou entered an address
whnich Is not in RAM.

Entering a backslash and a carriage
return displays the contents of the
memory in the preceding block.

Entering a carriage return displays
the c¢ontents of the next memory
block.

Pressing X while holding deown the
CTRL key redisplays the current mem-
ary block.

Entering a period and the carriage
return ends the Change function.

t. Enter another ONMN Command and <CR» ko change

functions.

5.07 To exit the On=line Monitor:

{1} Enter Q<CE>,

(2} The terminal will respond with the equal sign (=)

prompt .

{3) Enter QUIT<CR» to exit the system programming mode.

(4) The SMDR printout will continue.

B. CONTROL BLOCE FORMATS

5.08 The following figures list the contreol block formats and

definitions.
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FIGURE 5-3. STATION CONTROL BLOCK (S5)

Line Lamp Status

Ls0-Ls1l:
0 - Off
[BYTE | LABEL| BIT7 6.5.4 BIT 3 21,0 1 - Recall
00 | LSO 1 2 2 - Hold
[ 01 | LS 3 4 3 - Ring In
| o2 L52 5 BMUSIC & 4 - Unused
3 LS2 | Monitor 7 & 5 = Line Seized on Station
04 LS4 9 10 6 = Conference
05 LSE | 11 12 7 - Line In use
Qg L5E& 13 14
Qa7 L5? 15 16 HOLD/FWD (HD) Lamp Status
] LSg 17 18
09 LSS 19 20 1 - Intercom Call
" 0A LS10 21 22 Forwarding
=] LS11 1 23 24 2 = Call Porward/
] LS12 | HD RO Do=Hot=Di sturb
(4] LS13 | ONS CF
| OFF _ Redial /MSG (RD) Lamp Status
OE CTLD | Station Contral
OF CTLY | Flags 1 = Messzage Waiting
10 DBLUF | TN Data
11 SWORK]  Wark Area ON/OFF Lamp Status
12 STIME | .1 Sacaond Timer iR
13 ATAH | Software 7 = RBeceiving Handsfree
14 ! Break Falnt Intersam sall
15 LACOMN! Last Channel Connected
16 CTLZ | Software Cantral Flags XFER/CONF (CF) Lamp Status
17 FD Call Farward Stations
15 DPT STHN Dptions DIP SW 1 - Executive Monitor

Z — Second Party Conference
T = Conference Originator

Station Option DIPF Switches

g0 = Always Set High
40 = Do=Not=Disturh (1)
20 - Executive Call
Waiting (2}
10 = Duplex Speakerphonelld)
0% = Might Ring Station (4)
04 = Off=Hook Tones (5)
02 - Speed Transfer (&)
01 = Digie 1 Dial {7}
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Issue

STATION COMMAND CODE DEFINITIONS-
DRUOF/DISPE COMMAND/ERROR SMDR

20 No data (idle)

21 rCall Paoarward

22 Do=Hot-Disturb

23 Reset Call FPwd/Do-Not-Disk
24 Stack Intercom Call

2% Reconnect Intercom

26 Conference Access

27 Conference Release

28 Call Back

£9 Executive Call Waiting
24 Call Transfer

¢B OfE-Hoak
2C  On—-Hook
2D  Power-Up

26 Cancel Entry
2F Intercom Tone Ring
30 Page Command

31 Line EKey
32 Ling Hey
33 Line Hey
34 Line EKey
i3 Line HKey
i6 Line Koy
37 Line Key
38 Line Key
39 Line Key
3A Line Key
3B Line Key
3C Line Key
3l Line Key
JE Line Key
3F Line Key

Station Control Flags
CTL 0

40 Ipcoming Intercom

A CE s O N e Rad B3

10

12
13
14
15

20 In Intercom Ringing

10 In £.0. Ringing
04 In IC Complete

02 Monitor
11 Call Transferrcing

40} Line ¥Xey 148

4] Line EKey 17

42 Line EKey 18

43 Line Key 19

4 Line Key 20

45 Line Key 21

26 Line Key 22

47 Line EKey 23

48 Line Key 24

49 Hold Key

dh Redial Kay

48  ONSOFF Key

4C XFER/CONF Key

a0 TST

4B T/T 0

4F T/T 1

5 T/T 2

21 T/T 3

52 T/T 4

533 T/T 5

54 T/T 6

25 T/T 7

e T/T 8

5T TST 4

58 T/T #

3% Repeat Dial Start

SA DSE SPCL Key Flag

58 DSS SPCL Key Flag

5  Unused

Al Unused

3B DUnused

9F  Unused

FF' DUnterminated

Extension
Station Control FLags Software Control Flags
CTL 1 CTL 2
40 ©Out Intercom Busy 80 STN is On-Hook
20 dut IC Complete g0 Offline Error Count
10 OQut Intercom Ringing 20 Offline Error Count
04 Out G0, Complete 10 Qffline EBrror Count
02 Force Release 08 DS5 XFERSHOLD Actiwve
01 Clear to Send 04 DSS ID is Hext DBUOF
02  OQur IC Connected
01 Conference Active
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FIGURE 5-5., C.0. LINE CONTROL BLOCE (L)
) _ COMD - Command Codes
BYTE LABEL DEFIMITION
(4] COoMD Command (Right) L 0 = No Command
01 COST Status (Below) 1 - Seize Line
o2 COsSTY Status (Balow) 2 — Reseize Line
(k] STH Station 1D 3 - HRelease Lihe
o4 oLD Transfer Qrigin 4 - Disable Mute
05 TIME Call Duratian 2 = Dial Humber
{2 1 Sec Timer B - Redial Buffer
ar TIMEA Recall Time 7 = Heold Line
{2} Raemaining — 1 Sec Timar 8 - Transfer Line
09 TIMEZ 5 Millisesend ? = Park
Tane Sontrol A — Conference
| oA | TIMES 5 Millisecond B - Unused
Loap Currant C = Dnused
ng DlAL Dialad Digit D = Unused
C DAL Chal E - Modem
(12} Buffer F - DISA
18 POINT Digl Buffer Ingex 10= .0, Callback Active
19 RCTR Ring Counter | 11- Immediate Transfer
1A ACT1 Account l 12- 1032 station Ring Transfer
131 Buffar | Lo L24
D BKP Program Return |
12) Address |
COST - Status CO5ST1 - Statusl
g0 = MOH Connection Made BOD outgoing Call
40 = 5td Connection Made 40 Reverse Transfer Ringing—in
20 = Loop Current Timer 20 Ringing-in Refreshed
10 - Ring-In Timer Set 10 "40"' Previcusly Encountered
08 = Call Complete HE:] Toll Restrict Edit Complete
04 - Ring Acknowledge 04 Unused
02 = Ringing-in 0z Lamp Refresher Flag
0l - Good Connectian 01 Ring—in Time Qut (FWD)
FIGURE 5-6, CALLBACK QUEUE ENTRY (B)
If the reguested value exceeds 5C8
BYTE | LABEL DEFINITION it is a C.0. Line.
4] EXTH Requesting Sation The C.0. Line number is always offset
oz FORT Requested Resource by $CH., Otherwise the value indicates

a station ID.
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FIGURE 5-7. DTMF (SINGLE=LINE DTMF DETECTOR) (D)

Tone Control Byte

HYTE | LABEL DEFINITION B0} - Generate Tone
4] DESTAT Time Slgi D _ F L a
01 | DFTONE | Tone Control Byte %g . Eﬁii:;t Digits
|:|-3 | D‘l“_”ME Timer 1':’ _ LTI'I'LI-E-Ed
04 | DFBUF1 | Dialed Digits 08 - Unuscd
05 | DFBUF2 | (These Digits Have 04 - Intercom Ringing Out
1] DFEUF3 Mot Been Processed) 02 - Busy Tone

0l - Dial Tone

FIGURE 53-8. SINGLE-LINE STATIOM (E)

S3THS = Status

BYTE LABEL | DEFINITION g0 - Incoming Intercom Waiting
0g ESTNS | Status i 40 = Incoming C.O. Waiting
01 | BKPT Sollware Break 20 - Unused
0z Faimt 10 = C0.0. Call On Hold

03 |LACONS Lest Connectlan 08 = Unused

04 - Unused
0 - SPCL Eey Pushed
0l - Station is Off-Hook

FIGURE 5-9. CONFERENCE CONTROL BLOCE (F)

BYTE | LABEL DEFIMITION CEFET - Status
0o | CFST Steius
(A SEX Contralling STH BD = Z=%tation Mode
s CE1 CHML.1 (C.0. Line) 40 = Originator is in Conference
03 P2 CHML.2 (C0, or STH) 20 = CFZ is Enown Gane

01 - Blagk is Active

HOTE: C.0. Line values are offset by 5C48,.
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FIGURE 5-10, INTERCOM CHANHNEL BLOCEK (I)

. ' CHST - Status

BYTE | LABEL _DEFINITION

a0 CHMD Command 80 = Qut is Busy

o1 CHST Slatus 40 = In Camped On - MOH

0z IM Calling Party 20 - Out Just Rewversed Intercom
| 03 ouT Called Party 10 - Qut is Off-Hook

04 BKCH Software Break 08 — Out Has Intarcoam Ring

05 Paint 04 - Camp—On is Causing

06 TIMEX 1 Msec. Timer Background Incoming C.O.

Fing
02 - Cannecktion Granted
01 = Qut is in Do-MNot-Disturb
MOTE: The IN field set to zere indicates an available channel.
Channel Command Codes

00 - OPEN {may be assigned) 08 - Double Tone Ring Called

01 - Connect to Station 09 = Page

02 = Eeconnect 0 = Conference

03 - Drop 0b - Unused

04 - Transfer O0C = Unused

0% = Ring Called Party DD - Drop Single-line Station

06 - Stack On Called Party 0E - DS5 Tone Command
07 - Stack On Called Party OF - Unusead

FIGURE 5-11. 2480 STATION DATA BASE (T)

Options
BYTE LABEL DEFINITION
(18] L1.8 This is a 3-byte field with 80 - 1:0P5 ID
i | L9.16 the leftmost bit indiceting 40 - 2:C.0. Line Manitor
02 | Li7.24 line 1. and the rightmast bit indi- 20 = 3:1032 Station Type
| cating line 24. Thisis the line 10 - 4:;Ring Intercom First
5 restriction table. 08 = 5:Unused
[1k] R1.8 This is a 3-byte field with 04 = &6:Taoll-Restricted
04 | RA.16 the leftmost bit indicating 02 - 7:Preset Forward -- Busy
05 R17.24 linge 1 ard the rightmast bit indi- Pl - B:Preset Forward —--— HNo
| cating line 24, This is the ANnswer
: station ring-in table.
08 | OPTION | Station Options
07 ZOMES Paging Zones
02 MIUMEB Station D
g FERSTFW Preset Forward
oA LOFET Tenant Mumbar — 1
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FIGURE 5-12. SINGLE-LINE

DATA BASE OPTIONS (U)

BYTE | LABEL DEFINITION
00| OPTNS Station Oplions
o NUMBS | Station ID

5/L Station Options

80 = 1:0Ps ID
10 - 4:Ring Intercom First
04 = 6:Toll-Restricted

e

FIGORE 5-13. SYSTEM STATISTICS AREA (X)

—rmaeaa

BYTE | LABEL DEFINITION
] | SETSTH Maximum Station Loop |
| Dluration
02 SXTLNE Maximum Ling Laop Duration
04 SXLMIN Minimum Line Loops
Beaiwean Station Laaps
i SELMAK Maximum Lins Loops
Between Station Loops
| 0B SFTCTR Soft Resels Available
| iMazimum: Ten]
or SFTOTL Soft Reset Count Since

Last Power-Up Or ‘REST

Fage 5-1&

All times are in milliseconds
{msacs).

The available soft reset count
{SFTCTR) is reset to 50 (ten)
approximately every 3 hours. T,
count of soft reset occurrences
is initialized to zero on power-
up and when the RESET program is
used. :

Typing either CTRL X or <CR>»
after typing the X command will
repeat the statistics display.

Typing X R<CR* will cause the
statistics wvalues ko be
re—-initialized,
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6. DUMP/LOAD

6.01 On-line dumps and off=line loads of the system data base
are performed using the DUMP/LOAD feature. The DUMP command
allows you to store system parameters and options in an external
storage device. The system data base can be reloaded quickly
from the memory storage device by using the LOAD command,

6.02 The recommended storage device to be used with this system
is the Texas Instruments Silent 700 terminal (763/7653) equipped
with on-line bubble memory. The following instructions are for
using the Silent 700 to dump and reload the system data base.

6.03 ¥You will be using the folleowing Silent 700 commands:

STATUS
CREATE
CHANGE
ERASE
RECORD
PLAYBACHK

6.04 In the following procedures, <CR> refers to the SKIP key on
the Silent 700 terminal.

A. INITIALIZING THE SILENT 700

.05 The Silent 700 terminal must be initialized before you can
use the DUMP/LDOAD commands, This section describes initializa-
Eion 2f the terminal.,

6,06 Creating a Memory File: First, create a bubble-memary
file. This file can be given any name you desire. For this dem-
anstration, we will name the file DMPLOD. To create a file:

{l) Press the CMD key to enter Command mode,

{2) Enter CEEATE DMPLOD L &0 BO<CR>.
Thiz will create a line-type memory [ile named DMPLOD.
The file will consist of &0 records of 80 characters

gach. These &0 records will be sufficient to completely
dump the system data base.
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6,07 Defining the RECORD File: To define the new file as a
RECORD file 20 that data may be recorded in it:

(1} Press the CMD Key to enter Command mode.
{(2) Enter CHANGE RECORD TO DMPLOD<CR>.
The terminal is now initialized to record data in the

DMPLOD file when the RECORD QN keys (FCTN and 2) are
pressed at the same time on the keyvboard.

6.08 Defining the PLAYBACK File: To define the new file as the
PLAYBACK file so that data can be played back f£rom it:

(1] Press the CMD key to enter Command mode.
{2) Enter CHANGE PLAYBACK TO DMPLOD<CR>.
This command will cause the Silent 700 to play back data

from file DMPLOD when the PLAYBACK ON keys (FCTN and 1)
ares pressed at the same time on the keyboard.

6.09 Activating the Terminal Port: To set up the the Silent 700
Ee De used wikh the system, activate its external RSZ3IZC port:

t1l) Press the CMD kev to enter Command mode.

(2) Enter CHANGE PORT TO EIA{CR>.

6.10 Setting the Baud Rate: The recommended transmission rate
iz 300 baud for off-line loade. This minimizes data errors and
should eliminate any problems with Checksum Errors during the
load. To change the baud rate on the Silent 700:

(1} Press the CMD key to enter Command mode.
(21 Enter CHANGE SPFEED TO 300<CR>»,
NOTE:z In order ko use 300 baud communications between bhe
Silent 700 terminal and the system CPU PCHB RS2320C port,

Lhe baud rate jumper on the CPD PCB must be in the 300
baud position.

Fage 5=18
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6.11 Enabling the External Device Contrel: The system software
utilizes the Silent 700 external device control feature to turn
off PLAYBACE automatically when the data base load stops. To en-
able the external device control:

{11 Press the CMD key to enter Command mode.
(2} Enter CHANGE EDC TO ON<CR>.
{3) Press the CMD key to enter Command mode.

(4] Enter CHANGE DC1l.3 TO ON<CR>».

B. PERFORMING A DUMP

B6.12 The DUMP command records the system data base in the bubble
memory of the Silent 700, To record data using a system DUMP:

(1} Plug the terminal into the CPU PCE RS232C port and press
<CR». The terminal will print:

INTER-TEL, INC, SOFTWARE PART NUMBER 827.2081-3
COPYRIGHT 1980 (1984)
ENTER: SERV,TIME,DISP,TEST,INIT,REST OR ONMN

(2} Te prepare the terminal for recording:
@, Press the CMD key to enter Command mode.
b. Enter ERASE DMEBLOD<CR>,

c: Rewind the RECORD functbicon by pressing the PCTH key
and the 6 key at the same time.

d. Enable the RECORD function by pressing the FCTN key
and the 2 key at the same time., The REC lamp will
light on the Silent 700 cerminal.

a. Enter DUMP<CR>,

{3)] The software will begin dumping data from the CPU PCE
R&M to the Silent 700 terminal ., When the dump is com-
plete, it will print the egual sign {=)} prompt. Turn
2FEf the RECORD function by preszsing the PCTH key and the
4 key at the same time.
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(4]

S

The data base DUMP is now complete and the data has been
stored in the Silent 700 bubble memory. This data will
remain in the memory even after the terminal has been
turned off, The data can be reloaded inte the system
from the terminal at any time using the LOAD command.

L. FPERFORMING AN OFF-LINE LOAD

6.123 The LOAD command initiates an off-line load of the sy st em
data base. To guarantee that the load proceeds correctly, system
operations halt. Wwhen loading is completed, the system is auto-
matically restarted with the new data base. To perform an off-
line load:

(1}

(2)

(3]
(4]

{6)

(7}

Flug the Silent 700 terminal inte the CPU PBCB RS232C
port and presa <CR»., The terminal will print:

INTER-TEL, INC. SOFTWARE PART NUMBER 827,2081-3
COPYRIGHT 1980 (1984)
ENTER: SERV,TIME,DISP,TEST,INIT,REST OR ONMN

Eewind the PLAYBACK function by pressing the FOTN key
and the 3 Key at the same Lime,

Enter LOADCE>.
The terminal will print:

SYSTEM WILL HALT ON THIS COMMAND,
ARE YOU SURE (Y/N)?

ARSWer Yes or No:

a. If you enter N<CR», the system assumes that a load
will not be performed and returns te Command mode.
The sign-on message egual sign (=) prompt will re-
turn.

b. If you enter Y<{CR>, the system processing will halt
and the CPU PCB will be ready for final instructions
(step & below). The only way to restore service is
to complete the LOAD sequence or reset the hardware.

To continue the load seguence, initiate the PLAYHACK
funetion by pressing the FOTH key and the 1 key at the
gama time,

The Silent 700 terminal will begin to load recovded data
in the CPU RAM,
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=1

(8)

(9}

(10

When the terminal is finished loading, the software will
automatically turn off PLAYBACK if the EDC and DC 1.3
options have been properly enabled (refer to paragraph
6,11). If they have not heen enabled, turn off PLAYBACK
manually by pressing the FCTN and 3 keys at the same
time,

The software automatically resets the system and it goes
back to SMDR with a new header.

The aystem iz now on-line with a new system data base.

6.14 Checksum Error Handling: A checksum error may be detected

during the load sequence. If this happens:

(1}

(2]

The LOAD program will disable the PLAYBACK mode and
print:

CHECKESIUM ERROE DETECTED RESTART LOAD [Y/MHI7?
Answer Yes or No:

a, If wyou enter ¥Y<CR», the software will restart the
load seguence. Return to paragraph 6.13 and repeat
the load procedures.

be If vou enter M<CR», the software will reset the sys-
tem and cancel the LOAD seguence. Initialize the
gystem using the INIT command to ensure valid data
in the data basea.
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CONTENTS PAGE
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1. INTEODUCTION

1.01 This section describes the troubleshooting procedures to
follow in the event of a system malfunction, System repair is
limited to replacement of modules, (e.g., printed circuit board ;
power supply, keyset, etc.). Repair beyond module replacement is
not covered in this manual.

2. DEFECTIVE UNIT RETURN POLICY

2.01 Return Authorization Tags: To return a unit, obtain a
Material Return Authorization (MRA) tag from the Inter-Tel MEA
Department and attach it to the defective unit. The follewing
guidelines will help you properly £ill out the tag.

HOTE: Inter-Tel does not accept the return of defective unikts
witheut MRA Eags.

{1} Obtain a repair authorization number from your Inter-Tel
prder processing clerk.

{2} Identify the unit by the eguipment name, part number,
and sarial number.

{3y Describe the defect and, i1f applicable, the circuit num-
her related to the defect.

{4) [Document the estimated service time prior to failure.

(8] Attach the upper portion of the tag to the defective
equipment . Retain the beottom portien for your files.

(6] Write the MRA number on the outside of the box before
shipping.
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3. TROUBLESHOOTING PROCEDURE

A. PRELIMINARY TROUBLESHOOTING CHECELIST

3.01 Use this troubleshooting checklist before you start the
system troubleshooting procedures. It may save you time and
possibly eliminate the need for detalled troubleshooting.

{1y TIs the problem caused by user errors? You can monitor
the system or individual stations using the DISP pProgram
described in DIAGNOSTIC PROGRAMMING, Or, use the fea-
tures according to the instructions in the FEATURES
section of this manual.

(2} Has the equipment been digconnected or disabled? Refer
to the INSTALLATION and SYSTEM PROGRAMMING sections for
mere informacion,

{3) If the problem involves an optional feature, has the ap-
tion been enabled? Use the SERV program described in
SYSTEM PROGRAMMING to check the system and station fea-
tures, Check station DIP switches 1If the feature is
sWwitch-enabled (refer to page 3-60).

(4) Are printed circuit boards and equipment cables securely
seated and connected? kRefer to INSTALLATION for de-
Eails,

{3) Check all LED's for proper indication. Refer to Section
B, LIGHT-EMITTING DICDE INDICATIONS, on the next page.

(&) Is the problem caused by optional external equipment
{e.g., auto-dialer, headset, lowd vringing adapter,
etc.), connected to the system?

{7) Each keyset contains a microprocessor that is essential
ta its functicns. Ensure that the supply voltage to the
microprocessor is set at +5.0 +0,0LvDC, For wvoltage
adjustment procedures, refer to page 3-58.

(8 TIf the problem persists after completing the checklist,

proceed to Section C, SYSTEM TROUBLESHOOTING PROCEDURES,
starting on page &=7.

Page &=2
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BE. LIGHT-EMITTING DIODE (LED) INDICATIORS

3.02
ECE ,
Dicde

Light=Emitting Dicdes (LED's), on the front edge of egch
indicate specific functions. Figure &-1, Light-Emitting
Indications, on the next page, and Figure &-2, LED

Locations, on page 6-6, indicate the normal condition of each

LED.

Al

Ta correct LED problems:

If the Power Reset LED does not light wup, or will nobt go
out after twe seconds, when the PCE is reset or powered
up:

(1) Remowe the faulty PCE.
[2) Wait 10 seconds and re-insert the PCB.

(3) If the power reset LED still does not function
correctly, replace the PCB.

If the WMI (watchdeg timer) bottom LED on the CPU PCB is
l1it, use the reset switch on the CPU PCB or the REST
program to reset the system. Refer to SYSTEM PROGRAMMING
faor REST procedures.

NOTE: Use of the reset switch will disconnect any calls
in progress. If the HNMI LED lights up freguently, con-

_tact Inter=Tel Customer Support for assistance.,

If the first three LED's on the CPU PCE are not flashing
at the proper rates:

HOTE: The top LED flashes approximately 5 bimes a sec=
end, the second LED flashes 2 or 3 times a secomd, the
third iz almost constantly on, and the bottom is not 1ig
unless a non~maskable interrupt (HMI) has occurred.

{1} Check the +53VDC on the KS5U power supply. Replace
the power supply if faulby.

(2) Turn the system power off and remove the CPU PCE.

{3) Inspect the CPU PCB components, integrated circuits,
and ROME as described on page 3-40.

{4) Replace the CPU0 PCB and turn the system powar on.

If the problem persists, contact Inter-Tel Customer
Support for assistance.
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FIGURE 6=1. LIGAT=-EMITTING DIODE INDICATIONS

LED
PCB LOCATION* DESCRIPTION
STH=A, A Power Reszset LED {(normally off)
STHN=B &
STN=C Lights when the PCB has not been acknowledged
and reszet by the CPO.
B-T Circuit LED's (aff when oot in use)
Indicates that the station associated with
Lhat circuit is using processor time,
CFD A-C Data LED's
Indicates that the CPU is functioning. Rate
of flash indicates the amount of actiwity.
0 BMMI LED (normally off)
Indicates that a non-maskable interrupt has
oocurred.
cau A Power Reset LED (normally off)
Lights when the PCE has not heen acknowl edged
and reset by the CPU,
B=-E Cireuit LED's
Indicates that the C.0. line associated with
that circuit iz accessed,
CHNF A Power Reset LED (normally off)
Lights when the PCE has not been acknowl edged
and reset by the CPO.
B=D Conference Circuit 1 LED's (normally off)
E-G Conference Circuit 2 LED's (normally off)
H-J Conference Circuit 3 LED'"s (normally off)
K-M Conference Circuitc 4 LED's (normally off)

Tndicates that the sonference circuic is
activated.

* Refer to Figure 6-2 on page 6-6 for the locations of the LED's.

Fage ©=4
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FIGURE 6-1. LIGHAT-EMITTING DIODE INDICATIONS (CONT'D)

LED
PCE LOCATION™ DESCRIPTION
MODEM I A Power Reset LED {normally off)
Lights when the PCBE has not been acknowl edged
and reset by the CPIU.
B DTMF Decoder LED 1 (normally off)
C DTHMF Decoder LED 2 (normally ofE)
Wwill light when a single-line station is
dialing or when DISA 15 accessed.
) Modem LED (normally off)
Wwill light when modem is in use.
MODEM LI A Pawar Reset LED (normally of£f)
Lights when the PCE has not been acknowledged
and reset by the CPU,
B DTMF Decoder LED 1 (normally off)
o DTMF Decoder LED 2 (normally off}
Will light when a single-line station is
dialing or when DISA is accessed,
i} Modem LED (normally off)
Will light when modem i3 used.
E External Paging Unit LED (normally off)
Will light when any external paging zone is
activated.
F External Paging Unit #1 LED (normally off)
L] External Paging Unit #2 LED {normally offl
H External Paging Unit £#3 LED (normally off}
Lights when external paging zone is activated.
=M LED's for External Talkback Speakers 1-=35

[normally ofE)

will light when a talkback speaker is used.

Eefer to Figure -2 on page 6=6 for the locations of the LEDR's.
Fage &6-5
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FIGURE &-2. LED LOCATIONS
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C. SYSTEM TEOUBLESHOOTIHNG PROCEDURES

3.03 The troubleshooting procedures for correcting eguipment
failures have been divided into four categories:

# Feature Failure

# Internal Communications
e External Communications
® System Malfunctions

Feature Failure

3.04 If the preblem invelves system features:

{ly Use the feature Efcllowing the instructions in the FEA-
TURES section to determine 1f the problem 1s due to user
BCEOES .

(2} I1f£ the feature does not work properly, remove the keypad
portion of the keyset, Examine the contacts under the
Eeature button for dirt or dust and clean 1f necessary,

i3y If the feature still does not operate properly, proceed

to Figure &6-3, Feature Failure Troubleshookbing Chart, on
page 6-8,

Internal Communications

3,05 If the problem inveoclves only internal calls, refer Lo Fig=
ure 6-4, Internal Ceommunications Troubleshooting Chart, on page
a=11.

External Communications

3.06 If the problem involves only external <alls, refer to Fig-
ure 6=5%, External -Communications Troubleshooting Chart, on page
B-12.

System Malfunctions

3.07 1If the problem appears throughout the system, refer ta Fig-
ure -6, System Malfunctions Troubleshooting Chart, on page 6-14.

3.08 The troubleshooting charts list symptoms, possible causes,

and corrective actions. Look for the problem reported and per-
farm the corrective actions in the order given.

FPage &6-7
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FIGURE &=3.

FEATURE FAILURE TROUBLESHOOTING CHART

SYMPTOM

Cannat place a
call on Hold

PROBABLE CAUSE
User error

3.0V regulator
ouk of talaerancoe

Dofective keysst

CORRECTIVE ACTION
Refer to page 2=20 and B8-=29,

Ad just keyset 5.0VDC setting
as described on page 31-58,

kReplace the keyseb.

Cannot put the
gbtation on Call
Forwarding

User arrorv
Defective Reyset

Daefective CPU POB

Refer to page 8-37.
Replace the Keyset.
Refer to page 3-40; then con-

Lact Inter=Tel Customer Support
Eor assistance,

Cannct put the
statian in
Do-Het-Disturb

llzer error

Option nok
enabl ed

Defective keyset

Defecktive CPU PCE

Last Mumber
Redial does
not work

llser error

System Option 5
enabl ed

Defective keyset

e e e e e e e e e e

Fefer to page B-38,

Place keyset DIP switch 1 in
the ON position.

Feplace the keyvset.
Befer to page 3-40; then con=

tact Inter-Tel Customer Suppork
for assistance,

e e e, e re—— = S m——

Refer to page §=28. The redial
feature cannot De used [or

redialing numbers stored in the
keyset memory after disconnect.

UDse last number redial after
disconnect for manually dialed
numbers. Refer to page E-28.

Feplace the keyvseb,

Page &6-B
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FIGURE &-3.

FEATURE FAILURE TROUBLESHOOTING CHART (CONT'D)

SYMPTOM

Speed-dial
numbar memory
lost or

not working

PROBABLE CAUSE
Ugser error

Speed-dial
attempbed without
accessing a C.0.
line

Power to keyset
was turned off

Defective keyset

CORRECTIVE ACTION
Refer to page 8-26.

Reprogram the memory storage
location. Use the speed-dial
feature only after pressing a
line key.

Ensure that the keyset has
power and reprogram the
numbers .

Replace the kKeysel.

Cannot activata

another keysat's
massage waiting

key

User error
Defective keyset

Defective CPRU PCB

Refer to page B=39,
replace the keyset.
Refer to page 3=40; then con-

tact Inter=Tel Cusbomer Support
for assistance,

Full-duplex
speakerphane
not working

Option nok
enabled

Defective speaker
or speaker cable

pefective Speaker-
phone Module

Pefaective keysetl

Place keyset DIP switch 3 1n
the ON position.

Using an ohmmeter, check the
cable for a broken wire. IE
cable iz good;, and speakerphone
5till does not work, replace
speakaerphone.

Replace speakerphone module.

Replace the keyseb.

Page &-9
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FIGORE &=3.

FEATURE FAILURE TROUBLESHOOTING CHART (CONT'D)

SYMPTOM

Cannot transfar
outside calls
Lo other kevsets

PROBABLE CAUSE
Jzar arror

Called station is
in Doe-MNot-Disturh

defoctive kKeyset

Defactive 00 PCE

Cannot initiate
a conterence

CORRECTIVE ACTIOM
Refer to page 8-29,

Any station in Do-Mot-Disturh
cannct receive transfer calls.

Feplace the keyvset,
Refer to page 3-40, then con-

Lact Inter=Tel Customer Support
for assistance.

User error

aystem is not
equipped for
confarence
Defactive keyset
Defective CHE PCA

Defeckive OPU BOB

Eefer to page 8=33.

The system must have optional
Confarence [CNF) PCB.

Replace the keyset.

Replace CHNFE PCB.

Refer to page 3-40, then con-

tact Inter-Tel Customer Support
for assistance.

Cannot initiate

a page

Usar error

No paging zones
programmed in
Lhe data base
Defective keyset

Defactive CPU PCB

Refer to page B8=40.

Ensure that stations are pro-
grammed for paging through the
SERV 5TA program (page 4-19).

Replace the keyset.
Eefer to page 3=40, then con-

tact Inter-Tel Customer Support
for assistance.

Paging times
aut 1n less
Lhan 12 seconds

Uzer errar
5TH-A FCR has
unterminat ed
extensions

Defective Keyset

Defective CPUO PCB

Refer to page B=40.

Terminate the unused
extensions as described an
page 3=9,

Replace the keyset,
Refer to page 3-40, then con-

tact Inter-Tel Customer Support
for assistance,

Page &-10
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FIGURE 6-4.

INTERNAL COMMUNICATIONS TROUBLESHOOTING CHART

NOTE @

Lical problems
system Malfunctions Troubleshooting

Figure
SYMPTOM

Mo intercom
dial tane

These symptoms are isolated to one keyset only.
involving more than one keyset, refer to

PROBABLE CAUSE
Defective cabling

Defective keyset

Detective 5TH PCRB

For iden-
Chark .
CORRECTIVE ACTION

Check cable connections.
Replace the keyset.
Detecmine which STH PCB

corresponds to the affected
staticon and replace 1L,

Cannot place
intercom calls

Defective keyset

Defective STH PCE

Replaca the Heysek.,

Dekaermine which 5TN BCB
corresponds to the affected
station and replace it.

Data nalise 1in
keyser

Defective cabling
oE connaections

Defective keyset

Defactive STH PFCR

Check for loose or open
connections, or crossed wires.

FReplace the keysel.

Determineg which STH PCE
corresponds Lo the affected
station and replace 1t.

Keyset
nok working

Defective or
misadjusted kKeyset

Dafective cabling

Defecbive STH PCB

Check the internal 5.0VDC
sebtting and adjust 1f necessary
(refer to page 3-538.,) Replace
keyset 1f s£ill not working.

Check for loose or open con-

nections in corresponding
calling.

Refer to page 3-43, then re-

place the corresponding STN
PCB.

Other statian
conversations
can be heard
on the line

Defaecrtive 5TH BCR

Defactive CRO PCR

Replace the corresponding
5TH PCE.

Refer to page 3-40, then con-
tact Inter=-Tel Customer Support
for assistance.
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FIGURE 6-5,

EXTERNAL COMMUNICATIONS TROUBLESHOOTING CHART

SYHMPTOM

Cannot obtain
C.0. dial tone

PROBABLE CAUSE

C.0, lina{s)
restricted

Improper
programming

Defective keyset

=

Cannot place an
outside call,
C.0. dial tane
present {intercom
worka)

Keysebl is
toell-restricted

Speed transfer
enabl ed

Defective keyset

Defortive PO PCB

CORRECTIVE ACTIOM

Cheeck the station optieon -
programming for that Keyset
{refer to page 4-19).

Ensure that the line is
equipped. ERefer to SYSTEM
PROGRAMMING for SERV EQU
program procedures {page 4-25).

Replace the keyset.

Check the station option
programming for that keyset.

Standard operating procedure.
Flace keyset DIF awitch & in
OFF position if speed transfer
ig not desired,

Replace the keyset.
Hefer to page 3-40, then con-

tact Inker-Tel Customer Support
for assistance,
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FIGURE &-5., EXTERNAL COMMUNICATIONS TROUBLESHOOTING CHART CONT'D

Cutside calls

being dropped

during conver=
sation or upon
answering C.0.
call

Line key i=
pressed by user
after inittal
conpnectiaon ig
aatahlished

Loop current
interrupt from
Cenbral Office

Insufficient loop
current supplied
by Central Office
Defective Keyset

Defaective COU PCE

Standard operating procedure,
Pressing a line key after the
connackion has been made will
autcomatically drop the call in
progress and reseize that C.0,
line. The C.0. Line Reseize
Disable feature may be used to
alleviate this problem, Refer
to page 4-16,

The Central Office must supply
constant loop current., Enable
system option & (1.2 second
held call loop releasel as
described on page 4-15. (This
will only help call on hold.)

Central Office must supply
20m& loop curcrent minimum.,
Replace the keyset,

Eeplace the COU PCH.
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FIGURE 6-6.

=

SYSTEM MALFUNCTIONS TROUBLESHOOTING CHART

e,

SYMPTOM

Ho keysets

in the system
will operate.

No LED indication
when a line key
ig pressed.

PROBABLE CAUSE

Main Power +30VDC
fuzse ocpen

Open connection
in the cable
Debween power
supply and KS0
cardfile

Defective STN PCR

Defective Powesr
Supply

CORRECTIVE ACTION

Examine the fuse and replace it
if necessary.

CAUTION: Do not exceed maximum
rating of fuse (refer to page
i-37).

Turmnm @aff the system., Use an
nhmmet er to check the cabhle
connector and replace or repair
the faulty cable.

Remove all STH PCB's from the
K50, Check the voltage on the
cardfile backplane as described
an page 3-43., If in telerance,
replace the 5TH PCB's one at a
time, measuring the voltage
each time, until the defective
PCE 1= isolated,

Using a voltmeter, check the
voltage on Ehe cardfile back-

plane., If the voltage is not
10 +6VDC, replace the power
supply. ERefer to page 3-37.

A group of 8
keysets will not
aoperate, No LED
indication when
a line key is
pressead,  All 8
seks are located
on onge 3TN PCH.

Defeccive fuse
an bhe 5TH BCB

Defective STH PCB

Defective or misg-
wired amphenal
connector an 5TH
FCB

Defective
recepkacle on
KU Dackplane

Defective CPU PCB

Remove the STH PCE from the KSU
and replace the fuse.

Replace the STH PCE.

Remove bthe cable from the 5TH
FCB. Using a ohmmeter, verify
the pinout of the cable. Re-
fer Lo page 3=13,

Eeplace the K50 cardfile.
Contact Inter=Tel Customer
Support for assistance.

Eefer to page 3=40, then con-
Lact Inker-Tel Cusktomer Support
for assistance.
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FIGURE b-6.

SYSTEM MALFUNCTIONS TROUBLESHOOTING CHART (CONT'D)

SYMPTOM

C.0. line
inoperative
throughout system

ses

FROBABLE CAUSE

Defective C.,0,
line from Central
Office

Improper
Programmi ng

Defective OO PCR

Defective CPRU PCB

CORRECTIVE ACTION

Msconnect the C.0. line from
Coun PCR.  WUse a test selb to
verify the C.0. conneckbion,

Ensure that the line is
equipped. Refar to page 4-25
FROGEAMMING ftor SERV EQU pro-
gram procedures,

Replace the COU PCB.

Refer to page 3-40, then con-
tact Inter-Tel Customer Support
Eor assistance.

Terminal will note

communicate with
CPO PCH

Baud rates of the
terminal and CPD
PCE are not the

& ame

Miswired or
defestive cable

-12vDC fuse
defective

Defective power
supply

RE232C interface
an CPU PCOB iz

faulty

Match the baud rates of the
terminal and the CPU. Set for
gither 300 or 9600 baud (refer
to page 3-40 and 4-3).

Repair or replace connecting
cable. Refer to page 3=-73
for proper pinout of R3232C
canneckor.

Check the =12VDC fuse and
replace it 1f necessary.

Check the -12VDI with a
voltmeter on the terminals of
the power supply. Also check
the cable between the power
supply and the KS5U cardfile
(refer to pages 3-29 to 3-37).

Examine RS232C interface for
faulty solder connections or
broken pins. Contact Inter-Tel
Customer Support Eor assis-
tance.
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SYSTEM MALFUMCTIONS TROUBLESHOOTIWG CHART (CONT'D)

SYMPTOM

Repeat ed
ooourrence of
dropped calls

PROBABLE CAUSE

AC linme is not
dadicated

Equipped but
unterminated data
lines (no keyset
connected at the
end of the cahle)

+=5VDC low

K50 located near
a strong magnetic
field (e.g., high
valtage power
transformers or
copyling machines)

Defective CFU PCB

CORRECTIVE ACTION

Have dedicated, isclated AC
line installed from the main
power panel with a third wire
ground. Ensure telephons power
is on its own circuit breaker.

Locate any unused circuits on
the main distribution frame.
Terminate the O-W pair to the
BL-W wire of each unused cir-
cuit (refer Lo page 3-9].

Replace faulty power supply.
Contackt Inter=-Tel Customer
Support for assistance.

Relocate the ESU to an isolated
room g minimum of 20 feet away
from any egquipment bLhat pro-
ducees a magnetic field.

Refer to page 3-40, then con-
tact Inter-Tel Customer Support
for assistance.

No Music=0On-Hold
or background
music [external
music source 1s
cannected)

External music
soursse turnod offF
or inoperative

Defective cable

hetween mysic
source and CPD PCE

Defective CPO PCB

Check the external Music source
for proper aperation.

Replace or repalr the cable,
Check that the proper connector
was used. Refer Lo page 3=-T74,

Refer to page 3-40, then con-
tact Inter-Tel Customer Suppork
for assistance.

Fage B&-16
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o, HOW T0O GET HELPF

Customer Support

3.09 If the problem persists, contact Inter-Tel Customer Support
for assistance, They can be reached between 8:00 AM and 5:00 PM
Mountain Standard Time at 602=961=-9000 or 1-800-523-814870.

3.10 For Emergencies Only: After office hours and on weekends,
call 602=961=-0277 and leave your message with the operator. A
Customer Support Product Specialist will return your call within
an hour. Please remember that this is an emergency number.
Sales guestions, equipment orders, etc., can only be processed
during business hours.

ISIS

3:11 Inter-Tel Systemz Information Service (ISIS) is available
Eo distributors 24 hours a day. By following the instructions
given below, you can access the latest news, Tech Tips, and sales

information. You may access ISIS for up to 30 minutes per call.
I515 will disconnect automatically atter 30 minutes.
3:12 To call IS51I5;, vou will need to know your ISIS distributor
code; which is identical to your Inter-Tel account number; and
the ISI5 access number (1503770, ¥You also need to have a comb-
puter terminal with a CRT or printer, and a modem with these
characteristics:

A. Bell 103 or 212 ztandard modem compatibiliky.

B. 0 to 300 baud rate.

C. Full-duplex communication abiliky (parity iz not
checked]) .

3.13 Accessing ISIS:
(1} Dial 602-961-1825,

[2) When you hear the modem tone, actiwvate your modem acoopd-=
ing to the manufacturer's instruckions.

i3) Press the ENTER or RETURN key repeatedly until the ter-
minal responds.

(4) When you are connected to ISIS, your terminal will print:
USERNAME.

[5) Enter: ISIS and press RETURM or ENTER.
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(&) Your terminal will print: ENTER ACCESS CODE.

{(7) Enter: 130377 and press RETURN or ENTER.

(8) Your terminal will print: ENTER DISTRIBUTOR CODE.

(%) Enter: your distributor code (Inter-Tel account number
as 1t appears on your monthly invoiece) and RETURN or
ENTER.

{10) Your terminal will print: WELCOME TO ISIS and will tell
vyou when various files were updated last. (If the files
have not been updated since you called last, you may not
want to continue.) It will then print:
PLEASE CHOOSE ONE OF THE FOLLOWING:
A) Latest News (new or updated eguipment and procedures)
8) Technical Service (training schedules and Tech Tips)
C) Marketing (Marketing Memos/Applications Guidelines)
D) Sales (training schedules)
E) Help {instructions on how to use ISIS)
Fl Leave a Message
G)1 Exit IS5I8 {disconnects vou from ISIS)
Field letter? {(A-G):

(l1l) Enter the field letter {A-F) of the file you want to read

and RETURN or ENTER. A sub-menu will then print. For
example, if you choose B (Technical Services), your ter-
minal will print:

PLEASE SELECT ONE OF THE FOLLOWING:

1 Latest HNews

!} Tech Tip Index for SPKE (lists SPK Tech Tips avail-
able)

Tgfh Tip Index for MPE (lists MPK Tech Tips avail-
aplal

Tach Tip Index (lists Tech Tips available)

Frint SPK Tech Tip (prints selected SPK Tech Tips)
Print MPK Tech Tip (prints selected MPK Tech Tips)
Print Tech Tip (prints selected Tech Tips)

Training Informaticon (monthly schedule)

Return to Main Menu (to select another area)

]

Lt

LD D0 el 3 L L
T i i Vel i

Field number? [l1-9):

Fage 6-18
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{12}

(13}

[14)

(15}

(16}

— S——

Enter the field number (1-2) and RETUREN or ENTER. b {=1H
will now be able to read the information you selected.

If you want to leave a file while it is printing, hold
down the CONTROL key and press the Y key to return te the
main menu.

¥ou may halt the file by holding down the CONTROL key and
pressing 5. To continue, hold down the CONTROL key and
press the Q@ key.

If you respond incorrectly to any prompt, ISIS will ask
if you need help. If you respond by entering YES, IS5IS
will provide you with instructions to help you continue.
Oor, you may select the Help field from the main menu.

When you are finished, select EXIT ISIS from the main
manu and terminate your call according te your modem's
instructions. Make sure that vou are disconnected; 1f
you do not disconnect from ISIS, your telephone company
will charge you for the length of time you were connecked
te ISIS.

HOTE = If vou hawve any problems, please exit [515 and

report the problem to Customer Support between
8:00 and 5:00 (M5T).
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REPLACEMENT PARTS

CONTENTS PAGE
1., INTRODUCTION....ceacccaacnns srrasssaaamnnn rrrsrssssanases 7=1
2. ORDERIHG PROCEDURE....vss066aux-- R T e é-l
3. REPLACEMENT PARTS LIST.:c:eccawas T seraass I=1
4. RECOMMENDED SPARE PARTS.u .o ssvce.onn Trrtssssnnsanmmna reeas -1

1. INTRODUCTION

1.01 This section provides the informatian necessary to order
replacement parts for the 2456 and 32X128 SYSEEms .

2. ORDERING PROCEDURE

2.01 When ordering equipment for the 2456 and 32X128 syst ems
provide the following information to your order processing clerk:

Company name

Purchase order number

Required date of shipment

Part number{s) of eguipment ordered
Quantity reguired

LI B B I

3. FREPLACEMENT PARTS LIST

3.01 Figure 7-1 on the next page lists the parts available for
replacement on the 2456 and 32X128 systems,

4, RECOMMENDED SPARE PARTS

4.01 Spare parts must be kept on hand to ensure the best
possible customer service. Figure 7-2 an page 7-53 lists the

spare parts and guantities necessary to maintain and se@rvice Len
2456 or 32X1Z8 systems,
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FIGURE 7=1., REPLACEMENT PARTS

Part HITELC PHOENTX
Description Humber Humber
Instruments

Eeyset — 24 line key eEd, 3000 BEL. 2000
Heyvset - 12 line key 344,3000 343,3000
Eeyset = 6 line key 342.3000 341 .3000
0Dss II B4, 3100 6B3,. 3100
Housings

D55 II Top al1d,5127 810.5122
LSS Bottbom 210.5128 AalL0.5124
DEs/Keyset Baseplate Bl0.51249 810.512%
Keyvset Bobtom 210.5133 BlD,.5134
Kevzet Top = 24 line key B10.5131 810.5132
Keyset Top - 12 line key 810.5137 8l10.5139
Feyset Top = & line key 810.5138 810.5138
Insktrument Components

Handset Assembly Bl7.3024 817.,3025
Hookswitch B10.5135 B10.5135
Transceiver for Handset 17,3005 217.3005
Handset Cable BL3.1045 813,1042
Line Cord (mod to modl 13,1044 B13.1049
055 Power Cable (mod/spade) B1%.1052 BE13.1050
DSS Flat Cable (mod to mod) £13.1051 Bl3.1053
Keyset Control Board EEL1,3010 681,3010
Volume Control Board B81,3011 681, 3011
Control Board w/Voice & Tone BEl.3012 681.3012
D55 II Control Board BE3I.LILLI0 BE3. 3110
Keyser Heyboard - 24 line key 682, 3020 681.3020
Keyset Keyboard - 12 line key 344,3020 343,3020
Keyset Keyboard - 6 line key 342,3020 341.3020
DE5s Keyboard - DSS II 6B4,3120 BE3. 3120
Button Caps Hit - 24 line key Blz.1022 g12.1022
Button Caps Kit - 12 line key Al2.1024 B512.1024
Butten Caps Kit — 6 line key 812.1023 #12.1023
Button Caps Kit - D85 II Bl2.1020 B1z2.1020
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FIGURE 7-1. REPLACEMENT PARTS (CONT'D)

These parts have the same number for HITEC and PHOENTY models:

Part Description

Part MHumber

ESU
2458 KSU Aszembly Kit BEL, 1000
Cardfile Assembly EE1,1010
Cabinet B23.1012
32X128 KS5U Assembly Hik BE3,LODD
Cardfile Assombly BE3.1010
Cardcage 823.1027
Motherboard 680.021
Cabinet 823,1012
Cabinet Label Screws 281053
PCE's
CEU-B 680.11
CoU (DTMF) BE0, 20
COU Rotary Conversion Eit #2a,1032
STH-A 6a0.30
3TH=B 680, 31
STHW-C aE0.32
CHF 680,40
MOD I 680,50
MOD I1I 680,51
Fower Supply
2456 80,06
32x128 BED.08A
Power Cable Assembly
GEQ, 06 813,1032
6E0.08A Bl3,1034
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INTER-TEL PRACTICES
2456 /32X128 INSTALLATION & MAINTENANCE

FIGORE 7-1. REFPLACEMENT PARTS (CONT'D)

These parts have the same number for HITEC and PHOENIX models:

Part Description Part Number

Dzer Documantation

Installation and Field

Maintenance Manual GR1. 8002
2480 User Guidea fBE1.83003
G186 User Guide 341.8010
1232 User Guide 343.8010
s 1T User Guide 621, 3006
Miscellaneous Equipment
Speakerphone Module Eit B28,1033
Loud Ringing Adapter B2g. 1004
PLT-2 Headset Adapter 228,1031
esk Speaker B28.1027
HAC Handset Eecelver B28.1045
HVEA 680,73
055 Pawer Transformer Ble.1009
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FIGURE 7-2.

RECOMMENDED SPARE PARTS

Part

6580,
680,
828,
6B0.
aE0.,
GB0.
680.
6HO.
680,
680,
G80.
681.
6E3.
hB2.
id4,
342,
hEd.
681.
343,
3d41.
683,

Number

11
21
1032
30
3l
32
40
50
al
06
D8A
1000
1000
3000
3000
3400
3100
3900
3000
3000
3100

Description

CPI-B PCB

Cou PCE = DTMF

COU Rotary Conversion Kit
STH-& PCH

STH-E PCH

STH-C PFCH

CNF PCRE

MOD I PCB

MOD II EBCH

Power Supply 2456

Power Supply 32X123

2456 KSU

32%128 EsSU

HITEC Eeyset = 24 line key
HITEC Keyset — 12 line key
HITEC Keyset B line key
HITEC D55 II

PHOENTIX EKeyset = 24 line
PHOENIX Keyset = 12 line
PHOENIX Eeyset = B line
PHOENIX DES II

I

Fage T=5
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INTER-TEL PRACTICES FEATURES

2456 /32X128 INSTALLATION & MAINTENANCE Issue 2, Mar. 1985
FEATURES

CONTENTS PAGE
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INTREODUCTION TOQ FEATURES

In additien to their stylish appearance and easy installation and
programming, the 2456 and 32X128 systems have over 100 user—
friendly features. These have been divided into the follewing
categories:

System Features:

Station Message Detail Recording (SMDR)
Flexible Attendant Arrangements (Alternate Point Answering)
Flexible Night Ringing Arrangement

System Battery Back-up

Data Base Battery Back-up

Dual-Tone Multi=Freguency (DTMF) or Dial Pulse Signalling
Music=-0On-Hold

Call Friwvacy

Toll Restriction

Variable Time-0Out Capabilities

Tenant Service

Cutgoling-0Only Rotary Line Group Access
Alternate Keysek Usage

sdad P00 aRS
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INTER-TEL PRACTICES FEATURES
2456/32X128 INSTALLATION & MAINTENANCE Issue 2, Mar. 1985

Keysel Features: Features available for each keyset station are
grouped as fallows:

# Keyset General Features
& Intercam Features

® ODubtside Call Features

#® Special Station Feabures

Single-Line Electronic (SLE) Set Features: Features available for
Single-line Electronic (SLE) sets are grouped as follows:

e SLE Set General Features
# Intercom Features

¢ Dutside Call Features

# Paging Features

2500 Set Features: Features available for the 2500 single-line
sebs are grouped as Ecllows:

® #5000 Set General Features
# Intercom Peatures

e Jutside Call Features

# Faging Features

Attendant Features: Features that apply to the system atben=
dant({s) and stations wusing the Direct Station Selector/Busy Lamp
Field (DSS) units are grouped as follows:

Eey Funckions

Visuwal Indicakions

Intercom Features

Call Transfer and Reverse Transfer
Message Waiting Indication

Hight Ring Mode

Page 8-32
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SYSTEM FEATURES

1. INTRODUCTION
1.01 &System features include the following:

Station Message Detail Recording (SMOR)

Flexible Attendant Arrangements (Alternate Point Answering)
Flexible Night Ringing Arrangement

System Battery Back-up

Data Base Battery Back-up

Dual-Tene Multi-Freguency (DTMF) or Dial Pulse Signalling
Musie-0On-Hold

Call Privacy

Toll Restriction

Variable Time-Out Capabilities

Tenant Service

ODubkgoing=0Only Rotary Line Group Access

Alternate Kevset Usage

[ O B BN B B N BB AN BN I

2., STATION MESSAGE DETAIL RECORDINMG (SMDR)

2.01 Station Message Detail Recording (SMDR) provides a detailed
record of long distance and local calls,.

2.02 Data may be recorded on a customer-provided printer or al-
ternate device {such as magnetic tape or Eloppy disk). This de-
vice is connected to the RS23I2ZC port on the Central Processing
Unit (CPU) printed circuit board (PCB). FERefer to SYSTEM SPECIFI-
CATIONS for more information,

2.03 SMDR options are programmed using the System Features (SERV
5¥53) program. The options are:

@ 811 local and long distance calls, including inceming and
outgoing calls (no options programmed).

&« Local and long distance calls at least 30 seconds in dur=
abion (System Dption 1 enabled).

¢ Only long distance calls at least 30 seconds in duration
[System Option 2 enabled).

e Error messages [System Opticon 3 epabled). Fefer to the
DIAGHOSTIC PROGRAMMING section of this manual for details.

2.04 The following paragraphs describe the call data items that
appear on the SMDR output report. A sample SMDR report is shown

in Figure B-1 on page 8-4.
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FIGORE 8-1. SMDR PRINTOUT

&TH HUOMBER DIALED DUORE TIME LH ACCOUONT
10 EEKEMNX 1 0DD4a3 1 XXMAXX
1a A A A A 1 D045 1 XEEXXX
2.05% Station Number (STH): This field identifies the originater

of the outgeoing call by recording the station intercom number,
I[f the call is transferred, the station that terminates the call
is listed as the originator.

2.06 HNumber Dialed: This field records the telephone number
di;led_by the station user, showing the last 24 digits dialed.
Thiz field will be blank [or incoming calls.

2.07 Duraticon of Call (DUR): This field indicates the duration
of the call in minutes. The timer starts when the user finishes
dialing and ends when the Central Office (C.0.) line in use is
released. Calls are recorded in cne-minute units, for up to 255
minutes, If more than 255 minutes have elapsed, three asterisks
[***) will be printed,

2.08 Time of Day (TIME): This field records the time of day
when the call is terminated. Hours and minutes are recorded in
24-hour international time.

2,09 C.0., Line Number (LN): This field identifies the C.0. line
used to place or receive the call.,

2.10 Account Code [(ACCOUNT): If a station user enters an ac-
count code while on an outside call, it will appear in this field
cn the SMDR pristout., This feature helps to identify the called
parky. For example, if a business assigns acgount numbers to
clients, <alls to them may be fdentified by the account code.
This makes it easy to locate the data and charge the client for
the call. &n account code may include up to six digits, and is
entered during the call by pressing the asteriszsk (*) key and
entering the account code. Refer to paragraph 4.05% on page B-23
far further instructions on entering an account code.

2.11 Day Header: A page header is generated daily when the

real-time clock cycles Ffrom 2359 to 0000, The header includes
the date (month, day, year, day of week)] and column headings for

the SMDR printout.

Page B-4
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1. FLEXTBLE ATTENDANT ARRANGEMENTS (ALTERMATE POINT ANSWERING)

3.01 The system may be configured for cne—attendant , multiple-
attendant ; or no-attbendant operatlan.

3.02 Each attendant has full-feature capability for processing
incoming calls. However, in the case of multiple attendants,
there is only one system-identified attendant. Only this station
will be able to place the system in the Night Ring mode, respond
ta "O0" as an intercom number, and receive recalls from within the
system. The attendant's intercom number is assigned 1n the Sys-
Lem Features (SEREYV 3Y¥5) program,

3.03 One-Attendant Operation: With this feature, incoming C.O.
lines are programmed ko ring in at the attendant's station. This
does not include any direct ring-in {(private} lines. C.0. line
ring-in is assigned in the Station Feaktures (S3ERV 5TA) program.

3,04 Multgiple-Attendant Operation: Incoming C.0. lines are pro-
grammed to ring 1n at two or more keyset stations, but only one
of the kKeyseks will be the system-identified atbtendant,

3.05% No-Attendant Operationt With this feature, incoming and
cutgoing calls may be handled without the use of an attendant.
Thia i3 accomplished in one of two ways. One way 1s to program

C.0. lines to ring in at any station using the SERV 5TA program,
Another method is to permanently place the system in Night Ring
mode, allowing every station to answer incoming calls.

4. FLEXIBLE NHIGHT RINGING ARRANGEMENT

4.01 The Night Ring mode provides flexible system operation
after hours. It is enabled by placing the system attendant's
station in the Do-Not-Disturbh mode, Incoming calls flash oan all
keyvsets, and keysets may be programmed to audibly ring. Do=-Hot-
Msturk is a switch-enabled option.

4,02 Station users <an answer any incoming C.0. call while the
system 15 in Night Ring mode, even 1f the keyset i3 not pro-
grammed to audibly ring. Incoming calls cause the appropriate
line key to flash at the slow rate (30 IPM) on all keysets. When
Evstem Optiom 11 is enabled: only the lines ringing in on the
attendant 's extension will be placed io the Wight Ring mode.

4.03 System features not reguiring an attendant may be used
while the Night Ring mode is enabled. For example, <calls may be
put aon hold or transferred to another station, but attendant re-
call will not be available. In addition, there is5 a night trans-—
fer contact on the Modem II (MOD II) PCE which may be used to
activate electrical devices.
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-

2. POWER FAILURE CAPABILITIES

2.0l The system is eguipped to charge batteries that will pro-=
vide power to the power supply and data base during a power out-
aje or "brown=gut" condition.

5.02 System battery back=up: Customer-provided batteries are
trickle-charged by the power supply. In the event of a "brown-
out” condition or power failure, these batteries are auvtomati-
cally activated and the system will remain operational for a
limited time. Back-up time varies depending on the type of
battery selected. Without battery back-up, calls in progress
during a power failure are dropped, and stored speed-dial numbers
are lost. Refer to SYSTEM SPECIFICATIONS for more information.

5.03 Data base back-up: Power for the customer's data base mem—
ory 1s provided as an integral part of the CPU PCB. A battery on
the PCB is trickle-charged by the system power supply. In the
event of a power failure, this battery protects the memory for up
to 25 days before the data base must be reprogrammed.,

6. DUAL-TONE MULTI-FREQUENCY (DTMF) OR
DIAL PULSE SIGHALLING

6.01 All instruments equipped with pushbutton keypads may have
DTMF or dial pulse signalling.

6.02 Any combination of DTMF or dial pulse signalling may be
mixed on a line=by=line basis on the Central Office Unit (CoU)
PCH. A digital code is generated by the instrument and decaded
as either a DTMF or dial pulse signal, On the 323X128 system,
lines 25-32 must be DTMF to be accessed by single-line sets.

6.03 HNormally, the asterisk (®) Key tone is not sent over an
outside line so that SMDRE account codes may be entered. Faor
specialized applications (banking, computer call-ups, etc.), the
asterisk (*) key may be programmed to send a DTMF signal by en-
abling System Option 15 (SERV SYS5 program).

7. MUSIC=-ON=-HOLD

7.01 The system may use an external music source for calls on
hold or waiting, and as background music te stations. This
feature not only makes the wait as pleasant as possible, but it
assures the holding parties that they are still connected.

7.02 Music-On=Hold is enabled on the CPU BCB. The music source
is provided by the custemer. An alternate option is Tie-Tone,
which may be programmed into the system by enabling System Option
B (BERV EY¥YS5 program). Eefer Lo SY¥STEM SPECIFICATIONS for more
information.

Fage 8-=6
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. CALL PRIVACY

.01 The call privacy feature restricts access to a call by all
ather station wsers,. This applies to intercom and cutside calls.

8.02 When an intercom channel is selected by dialing a twe-digit
[for multi=-line keysets) or three-digit (for single-line sets)

intercom pumpber, no obher station may seize that channel.

8,02 wWhen a .3, line is selected by pressing one af the 24 line
keys, no other station can seize that line. Control of the line
may be transferred to ancther station through a conference or a
call cransfer.,

9. TOLL RESTRICTION

9.01 As a means of contrelling costs, the system is capable of
restricting specific stations from accessing outside C.0. lines
or making tell calls, These restrictions are programmed using
the SERV program:

A. Basic Toll Restrictions

WATS Line Access

Allewed Aresa Codes List

Forbidden Central DOffice Codes
Allowed Long Distance Numbers

Allow 411 and 1411

Allow 1=-555=-1212 and 1-XNX-3585=1212

crEmE T m

A. BASIC TOLL RESTRICTIONS

9.02 sStations may be restricted from placing toll calls unless
assisted by an unrestricted station. This permits control of
long-distance dialing.

9.03 A station may be programmed for toll restrictions by en-
abling Station Option & (SERV STA program]. This prevents the
station user from placing a ¢all when the number dialed has a 0
or 1 for the first or second digit, 1If the user attempts such a
call, a busy signal will be heard and the C.0. line will be dis-
connected, The system may also disconnect the line if the third
digit after the leading 1 iz a 0 or 1.

9.04 The basic toll-restrictions feature may be expanded to in-

clude additional restrictions and exceptions. Each is described
balow.
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H. WATS LINE ACCESS

9.05 Using the SERV SYS program, the system may be programmed to
allow access to an unrestricted line for placing toll calls that
may okbherwise be denied. This line does not need to be an actual
WATS line, It may be a local C.0. line, FX line, PBX line, etc.
This option is provided in case the user wants to exclude a line
from toll restriction,

C. ALLOWED AREA CODES LIST

9.06 A list of allowed area codes may be programmed for toll
restriction purposes using the SEREV S5Y¥Y5 program. The system will
allew toll-restricted stations ta place calls o these area codes
only. All cther long distance calls will be denied. IE a call
is denied, the station user will hear & busy signal. The list
may include a maximum of 20 three—digit area codes.

D. FORBIDDEN CENTRAL OQOFFICE CODES

9.0 A list of forbidden Central Office (C.0.) codes may bhe
programmed for tall restriction purposes using the SERV S5YS
pProgram, Long distance calls made by toll=restricted stations
will he denied if the C.0. code (prefix) of the number dialed
matches one of the codes on the lisk. This feature enables the
aystem bo i1dentify and restrict boll calls within the local area
code. If the call is denied, the station user will hear a busy
signal. The list may include a maximum of 20 three=digit .0,
coiles .,

E. ALLOWED LONG DISTAHNCE HUMBERS

9.08 Two 1l0-digit telephone numbers may be programmed as allowead
long distance numbers using the SERV 5YS5 program. These are num=
Ders that may be dizled by toll-restricted stations.

F. ALLOW 411 AND 1411

9.09 Toll-restricted stations may <dial local information (411
and 14111, if System Option 17 in the SERV SY¥S program is en-=
abled.

G+. ALLOW 1-555-1212 AND 1-XXX-555-1212

9.10 Tecll-restricted stations may dial long distance information

for any area code -- 1-555-1212 or l={area codel=555=1212 == if
Gystem Option 18 in the SERY 8Y¥5 program is enabled.

Page 2-8
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10, VARIABLE TIME—-QUT CAPABRILITIES

10.01 This feature provides time parameters for the system.
Variable timers are either software dependent or may be changed
using the SERV SYS program. Initialized and variable values are
ahown below:

Initialized Variable
Timer Value Range
Transfer Recall 60 sec 1=255% sec
Hold Regall 60 sac 1=-255 sec
Station Camp-0On (rings
busy before camp=-on) 4 sec =
Call Waiting Tone (incoming C.0.) 15 sec =
Callback Ring Durationo 12 sec -
Lamp Status (Flash Sequence) Refer to -=

Figure #-2,

page =13
Abandoned Call Timer 10 minutes ==

Page Time-ouk (Internal and Externall 12 sec ==

11. TEHNANT SERVICE

11,01 Tenant service allows the customized distributicon of 2.0,
lines between multiple users sharing a common KSU, Assigning a
station te a tenant group controls which C.0. lines will be ac-
cessed by the line keys on that keyset. Lines 21 through 24 {(COU
PCE E} cannot be shifted. The shifting is done in station pro-
gramming (SERV STa).

11.02 FKeysets with fewer than 24 line keys may be used with

Tenant Service, ODne attendant keyset with a key for each C.0.
line is required.

Pajge B8-9
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12, OUTGOING-ONLY ROTARY LINE GROUP ACCESS (32X128 ONLY)

12.01 ©On the 32X128 system, a group of up to nine outgoing-only
C.0y lines (24=32) is accessible to single-line stations and
multi-line keysets (System Option 9 enabled). Single-line users
access the group by dialing 9; Keyset users select line 24. When
System Opkion 9 is disabled, only single-line stations can access
the rotary group of up to eight lines ({25-32), and line 24 be-
comes a two-way line for multi=line keysets. For more informa-
tion, refer to Central Qffice Unit {(COU) PCB on page 2-6.

13. ALTERNATE KEYSET USAGE
13.01 Inter-Tel €16 and 1232 Keysets may be used on the 2458 and

32X128 systems. However, only theose lines appearing on the key-
get can be accessed or programmed as direct ring-in lines.

FPage 8-10
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SN

EEYSET FEATORES -

1. INTRODOCTION
1.01 EKeyset features of the system include the following:

Eevset General Features
Intercom Features
Dutside Call Features
Special Station Features

2. KEYSET GENERAL FEATURES

2.01 Features available ko each keyset for all operations are
described in this section, including the following:

A. EKey Functions

B. LED Indications

C.  Audible Tone Indications

Cra Volume Control

E. Call Number Buffering

OH/OFF Speaker

G Direct Ring-in Line Flexibility
H. C.0. Line Restriction

L. Intercom Security Tone

A. EEY FUOMCTIONS

2.02 All 2480 keysets have a standard l2-key pushbutton keypad,
24 line keys, and aix feature keys. The line keys provide direct
access to C.0. lines, and the feature keys provide user-friendly
operation of the system functions,

Page 8-11
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2,03 The funckicns of these six feature Keys are defined below:

Key Hame Function

HOLD/SFWD Places a call on hold.
Forwards calls to anabher station.
Places the station in Do=Not=Disturb mode.

KFER/SCONF Transfers an cutside call ta anokher station.
Reverse transfers calls from another station.
Connects a three-party conference.

ZONE FPAGE Places pages through keyset speakers in
programmed zones,

QUE Initiates an intercom callback.
Fequests a callback on a busy C.0. line.

MSG/DIAL Activates another Kevset's message waiting key

and automatically dials the message cenber.
Speed-dials stored numbers.

Eedials the last number manually dialed.

O SOFF Conteols the internal speaker for call
’ Monltoring .
Controls the optional speakerphone unit for
handsfree operation.
Disconnects when dialing mn-hnnk.
Indicates an incoming intercom call.

B. LED INDICATIOHNHS

2.04 The status of the line keys and four of the feature keys i3
indicated by the Light=-Emitting Dicode (LED) in each key. The
flash rates of the LED's have distinct meanings as shown in Fig-
ure 8=2 on the next page, The LED flash rates are described
below in interruptions per minute (IPM).

a, STEADY - He flashing.

. FAST = Flashes 120 IP or two times per second.

c MEDIUM - Flashes 60 IPM or one time per second.

d. SLOW = Flashes 30 IPM or once every Ltwo seconds.
a. DELAYED - Flashes 15 IPM or once every four seconds.
£. DOUBLE = Light repeatedly flashes twice and pauses.

Page B-12
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FIGORE B=2. LED INDICATIONS
STEADY FAST MEDIUM SLOW DELAYED | DOUBLE
(0 _TIPM) (120 IPM) | (60 IPM) | (30 IPM) | (15 IPM) CADENCE
HOLD/FWD IC call Keyset
walkting has calls
SN your forwardead
keyset —————————
Keyset
is in
Da—-Mok-
Disturb
XFER/CONF | Confar- T This
ence in- line keyset in
itiated monitor conference
by this [ non-
keyset is initiaking
in pro= party)
gress
MSG/DIAL Message
walking
OMSOFF Micrpo-
phone an
Incoming
IC call
LINE EKEY¥S | Line Line Line on Incoming Line ¥You are
in use by is ra- heold or trans—| in con- [using
another calling ferred ference |this
keyset Eram call your line
tranzfer | = |=m—=————= keysel
ot hold Duaged
line

C.0. call
waiting
on your

keyset
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C. AUDIBLE TONE INDICATIONS

2.05 There are several distinct "rings” (audible tones)] for each
type of call.

Ring Tones

2,06 The ring tones are described below.
a. Long continuous tones { )

Incoming cutside call
Line now available frem busy line callback
Fecalling ocutside call
o. One double tone (=-)
Intercom call

2. Repeating double tones [== —= —= ]

Private intercam call
Station cal lback

d. Repeating combination of 4 tones and pause

[==== mmema e
Btation is in Do=Nob-Disturbh mode

€. Busy signal for only 3 or 4 seconds (-—---), then
Music-On-Hold or Tic Tone if enabled/eguipped

four staticn is camped on to a busy station
£. Continuous busy signal (===e—e—ea-- ]

C.0, line is busy

All intercom channels are busy

Another station is camped on to the busy station you
are calling

You dialed an invalid intercem number

Your keyset is btoll restrictbed

Immediate Ringing

2.07 A called station rings immediately after the staticn
circuit is tested and found to be idle, without waiting for the
normal ringing cyvecle,

Page 8=14
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e

Off-Hook Ringing

2.08 A Keyset may be switch=enabled to ring while off-hook. A
signal tone is heard through the handset but is inaudible to the
outside party.

a. A single tone every 15 seconds (-) indicates an outside
call waiting.

B. & double tone [--) and flashing HOLD/FWD key indicate an
intercom call waiting.

D. WVOLUME CONTROL

2.09 A thumbwheel tone control adjusts the wvolume of all tones
from the keyset. Another thumbwheel contrels the voice wvolume
from the internal speaker.

E. CALL RUMBER BUFFERING

2.10 Digits dialed are buffered by the CPU, preventing the user
from dialing too fast for processing.

F. ON/OFF SPEAKER

2.11 The ON/OFF key controls the keyset's internal speaker and
microphene, ©Qutside calls may be placed without 1ifting the
handset but must be conducted through the handset once the out-
side party answers {unless the keyset is eguipped with an aop-
tional speakerphone unit).

G. DIRECT RING-IN LINE FLEXIBILITY

2,12 Direct ring-in line flexibility allews C,0. lines ta ring
in on specific stations, bypassing the attendant's statiemn. If
programmed for direct ring-in, an incoming call will cause the
C.0. line key to flash and the keyset tao ring. Assignmenkts Eor
ring-in are programmed using the Staticon Feature pragram {(SERV
STA).

H. ¢C.0., LINE RESTRICTION

2.13 A statfon may be restricted (SERV STa program) from ac-
cessing C.0. lines for outgoing calls. A&n attempt to use a re-

stricted line will produce a busy signal. Howaver, calls oan
restricted lines may be received from and transferred to other
stations.
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I. INTERCOM SECORITY TONE

2.14 An intercom security tone may be programmed into the system
{SERV S¥5 program, System Option 12). A tone will be heard every
30 seconds to indicate an active microphone on a keyset when
receiving a handafree intercom call.

3. INTERCOM FEATURES

3.01 The intercom features presented in this section are as fol-
lows:

A. Flexible Intercom Numbering

B, WVoice Announcing

C. Handzfree Answering
Etation-to-Btaticon Calling

. Intercom Camp-On, Call Waiting, and Call Splitting
Executive Call Waiting

Busy Station Callback {Queuing)
Consultation Hold

Intercom Transfer

Spead Transfer

Ring Intercom Always

FRing Intercom First

[l R S B B

A. FLEXIBLE INTERCOM NUMBERIMNG

3.02 All keyset stations are accessed by tWo-digit intercom num-
bers (10-89%) or by a single key on the optional Direct S5tatlion
Selector [DS5). (Refer tg ATTEHMDANT FEATURES szection.) Single—
line staticns are accessed by extension numbers #10-457. In-
tercom numbers are assigned during initialization, but ecan be
changed using the SERV NUM program. Intercom numbers #60 through
§64 are reserved for the fiwve external talkback speakers and
cannot be changed, (Refer to Section 5F, PAGING FEATURES.]

B. VOICE ANMOUNCING

3,02 The internal speaker and microphone in your 2480 keyset are
activated by incoming intercom calls, which allows the caller te
announce the call and you to respond handsfree.

C. HANDSFREE ANSWERING

3.04 If you receive an intercom call, you may answer handsfree
from anywhere in the room, or you may lift the handset for a

private conversation, This feature may be disabled using Staticn
Dption 4 (SERV STA program).

Page B=16



INTER-TEL FRACTICES EEYSET FEATURE:S
2456/32X128 INSTALLATION/MAINTENANCE Issue 2, Mar. 1985

D. STATION-TO-STATION CALLING

3.05% Inptercem calls can be placed from one station to ancther.
one of eight available intercom channels is selected avtomatical-
lv when an intercom npumber is dialed., If all egight intercom
channels are pbusy,; vou will receive a busy saignal. You may not
transfer any outside calls when intercom channels are busy. If
an unassigned, uneguipped, or invalid intercom number is dialed,
vou will hear a busy Eignal.

3.06 To place an intercom call to a keyset station:

(1) Lift the handset and dial the intercom number. If the
called station is idle, both parties will hear one
double btone and the called keysek's speaker and micro-=
phone will be activated,

(2] You may announce yourself,

3.07 To place an intercom call to a single-line station: LiEt

the handset and dial the intercom number. You will hear contcln=
uous double tones unbil answered.

3.08 To place an intercom call to a busy station: TIf you hear a
busy signal when you call another station, you have the following
cptlons:

A, Hang up and try later.

B. Do not hang up. ¥You will camp on automatically. When
the called station is available, you will be connected.
Refer to Section 3E, INTERCOM CAMP-ON.

C. Ragquest a busy station callback. This is similar to
camping on except that you hang up while waiting. Refer
te Section 3G, BUSY STATION CALLBACK.

D. If your keyset is enabled for Executive Call Waiting.
you may camp on and send call waiting signals to the
busy party. Refer to Section 3F, EXECUTIVE CALL
WAITING.

3.09 To receive an intercom call: When you hear a double-tone

and possibly a voice announcement, and the ON/OFF key is 1it, you
may respond handsfree or lift the handset for privacy.
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3.10 To place a private intercom call:

(1) Lift the handset and dial the intercom number.

(2} If the called station is idle; both parties will hear
oneg double tone,

(3} Press the pound (&) key. You will hear continucus
double tones until the called party answers by lifting
Ehe handset .,

(4} If the called station is busy, the same options apply as
discussed in paragraph 3.08 on page B-17.

3.11 To receive a private intercom call: When you hear con-
tinuous double tones, lift the handset or press the ON/OFF key.

3.12 To end an intercom call:

{1} The calling party may terminate an intercom call at any
time by either heookflashing or hanging up.
OR, The called party may terminate an intercom call while
on—hook by pressing an available C.0. line key.

E. INTERCOM CAMP-ON, CALL WAITING, AND CALL SPLITTING

3.13 This feature allows you to camp on to a busy station and
wait until it is available. You are autcmatically camped on as
long as you remain off-hook and will hear Music-on-Hold, if

egquipped. The busy station is alerted with the call waiting
signal.

3.14 Any station user may camp on to & busy station unless it is
in Do-Not-Disturb mode (indicated by repeating four busy tones
and a pause) or has a previous intercom call waiting (indicated
by continuous busy tones).

3.15 To initiate intercom camp-on:

tly If the called station is busy and ne other intercom
calls are camped on, vyou will hear the intercom busy
signal for approximately three or four seconds and then
Music-On-Hold, if sguipped.

[2) Do not hang up. The called station iz alerted Lo the
call waiting by a fast flashing HOLD/FWD key. A double
tone will be heard through the handset 1if programmed
[DIP swikch 5).

[3) When the busy station becomes available, you will be
connected automatically.
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3.16 To answer a walting intercom c¢zl]l while on an cutside call

(call-splitting]):

(1} If you are notified of a call waiting by a fast flashing
HOLD/FWD key and a deuble tone through the handset,
place the ocutside call en held by pressing the HOLD/FWD
key, The waiting intercom call will connect automati=
cally.,

(2) Te reconnect with the outside call on hold, press the
medium flashing line key. The intercom call will be
camped on as long as the calling party remains off-hook.
This allows you to split back and forth between calls as
desired.

3.17 To answer a waiting intercom call while on ancther intercom
call: If wou are notified of a waiting intercom call by one
double tone, complete the current intercom call and hang up. The

waiting intercom call will connect automatically.

F. EXECUTIVE CALL WAITIHG

3.18 Feysets may be switch=enabled for executbive call waiting.
This is a method of signalling a busy station, without disrupting
the ongoing call, that the calling party is waiting to talk.

3.19 Srtations with the executive call waiting feature lose the
busy station and line ecallback {(gueue)l features. If the busy
station is not programmed to receive audible signals through the
handset when off=hook; the waiting signal will not be heard.

3.20 To use executive call waiting:

{1} If you hear a busy signal when calling another station,
press the pound (%)} key to signal the user. Do not hang
up. The busy station will hear a double tone when the
pound {(#) key is pressed, not to exceed one every five
seconds. The HOLDSFWD key on the busy station will
flash at a fast rate,

(2) As soon as the busy station is free, you will be gon-
nectbed automabically.

G. BUSY STATION CALLBACE [(QUEUING)

3.21 Busy station callback allows a station to be called back
when a busy station becomes available, Thia feature is similar
to intercom camp-on and ¢all waiting, except that you may hang up
while waiting. This feature 15 disabled if Executive Call
Waiting is enabled on the Keyset.
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3.22 The system can process up to 25 callback requests, but each
Station may request only one callback., If a second callback is
regquested, the previous reguest is cancelled.

3.23 To initiate a callback:

{1} If the called station is busy, press the QUE key.

(2) Hang up. Thiszs places you on a non-prioritized (first
in, first out) callback list.

NOTE: If the call is camped on before pressing the QUE
key, the call can still be set for busy station callback
by pressing the QUE key and hanging up.

3.24 To answer a callback:

(L) When the busy station becomes available, you will he
alerted by continuous double tones,

(2} Lift the handset.

(3} The gueéued station will ke called and the called parkty
will hear one double tone.

(4) You may speak and the called party may respond handsfree
or by lifting the handset.

3.25 If the calling party's station is busy when the callback is
returned, the reguest is placed back in the gueue list. The next
station in the gueue is then called back. If the waiting station
is idle, the system will signal the station for a maximum of 12
seconds ., If unangwered after this time, the callback reguest
will be dropped from the gueue list.

3.26 To cancel the callback:

{11 Lift the handset and dial your own intercom number.
(2] Press the QUE key.
{3} Press and release the hookswitch (hookflash) and hang
UP .
H. COHSULTATION HOLD
3.27 Consultation heold allows you te put an intercom call on

hold, call someone else, and be reconnected without having to
redial the inktercom number.
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3.28 To use consultation hﬂlq:

HWOTE = Bath stations must be off-hook.

(1) While connected to an intercom call, press the HOLD/FWD
key, The HOLD/FWD key will flash at a fast rate,

(2) HWithin four seconds, dial ancther intercom npumber or
press an available line key to dial an outside call.

(3} When vou hang up, the original intercom call will re-
connect automatically and yYyou may answer on- or off-
hook .
I. INTERCOM TERANSFER

3.29 Intercom transfer may be used to transfer an intercom call
Lo another station. Bobh parties must be off=hook.

J.30 Ta use intercom transfer:

(1) While on an intercom c¢all, press the XFER/CONE key.

(2} Within four seconds, dial the station to receive the
call,

(3) Announce the call and hang up.

(4} The transfer will go through when you hang up, and the
Ewo intercom parties will be connected.

J. SPEED TRAHSFER

3,31 The speed ktransfer feature iz a switch—enabled option (DIP
switch 6) that allows you to transfer outside calls by dialing
only the number of the intercom you wish to reach. A station
with this feature loses the ability to manually dial cutside
numbers, but retains the ability to call out using speed dial
numbers.

K. RING INTERCOM ALWAYS

3.32 1If enabled on your keyset, the Ring Intercom Always feature
prevents you from activakting another station's speaker and micro-
phone. {¥You cannot volce announce, and the called party cannokt
answer handsfree.}) The called party must respond by lifting the

nandset or pressing the ONJOFF key. It is a programmable feature
[SEEV STA, Station Option 1.
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L. RING INTERCOM FIRST

3.33 If enabled on your Kkeyset, the Ring Intercom First feature
prevents your sSpeaker and microphone from being activated by in-
coming intercom calls. (The woice announce feature is disabled
for the Keyset.) The keyset will continue to double bone. Yol
may respond by lifting the handset or pressing the ON/OFF key.
It is a programmable fesature [SERV 3TA, Station Option 4.

4. OUTSIDE CALL FEATURES

4.01 The outside call features available on the system are di-
vided into the following categories:

A. Flaging and Receiving ODutside Calls
E. Albkernate Metheds for C.0. Line Selection
C. Alternate Methods of Dialing

0. Calls on Hold

E. Transferring Dutside Calls

F. Reverse Transfer/s/Call Pick-up

G. Automatic Recall Times

H. ©Dutside Call Waiting

I. Conference Calls

J. On-Hook Monitoring

K. Direct Inward System Access (DISA)

A. PLACING AND RECEIVING QUTSIDE CALLS

4.02 The basic procedures for placing outgoing calls and
receiving incoming calls are described below, There also are
many alternate procedures for selecting 2 C.0. line, dialing, and
vesponding to different sources of calls (such as calls waiting.,
calls on hoald, transferring calls, and conference calls),

4.03 Placing an outside call:

(1} Lift the handset and press an avallable unlit line key.
The line key will double flash.

[2) Listen for the outside dial tone and dial the desired
telephone number.

4,04 Eeceiving an cutside call: When a line key is flashing at
a slow rate and is accompanied by long, continuous tones, 1ift
the handsget and press the flashing line kKey. The call will be
connected and the line key will double flash while the call is in
Progress .,
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4.05 To add an account code for SMDR reporting: An account code
may be added during a call. This code will appear on the SMDR
printout .,

{1) Before hanging up, press Lhe asterisk (") key.
(2} Dial the assigned account code (up to six digits).

MOTE: If this option has been disabled (SERV SYS pro-
gram, System Opticon 15%), pressing the asterisk (*) and
numbers will send tones over the C.0. line.

4.06 To record an _incoming call on the SMDR printeut: The only
way to record an incoming call on the SMDR printout is by enter-
ing an account code during the call. Upon answering an incoming
call, enter the six=digit account code as described abave in

paragraph 4.05. The call will be timed starting at that point.

B. ALTERNATE METHODS FOR C.0. LINE SELECTION

4.07 The following sections describe alternate methods for se-
lecting C.0. lines. The topice discussed are as follows:

Direct Line Key Selection
Busy Line Callback (Queuing)
Outside Dial Tone Restore
Line Key Skipping

Direct Line Key Selection

4.08 This feature allows you to press an unlit line key to
access a C.0, line for an outgeoing call. A station user may have
access Lo up to 32 C,0, lines, as determined by the system in-
gtalled and its data base., On the 32X128 system, using the 2480
reyset, line key 24 accesses the outgoing-only rotary group of
lines 24 through 32 if System Option 9 (SERV S¥S program) has
been enabled, This rotary group is not available on the 2456
systemr line key 24 accesses one C,0, line.

Busy Line Callback (Queuing)

4.0% Busy line callback allows stations to he placed on a call-
back list waiting for an available C.0. line. When the C.0, line
becomes available, the system recalls the waiting statien. This
feature is disabled if Executive Call wWaitinmg is enabled an the
Reyset .

4.10 The callback order is organized on a first in, first out

basis. No station has the priority to override ancther staticn's
position in the callback crder.
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4,11 It is possible for the system to have 25 callbacks re=
quested at a time, including C.0. line and station callbacks.
Any C.0. line available to a station may be gueued, but only ocne
callback may be reguested by each station. If a second callback
is regquested, the previous reguest is cancelled.

4.12 To initiate busy line callback:

{1} Lift the handset and press a busy (lit} line key. You
will hear a busy signal.

[2) Press the QUE key and hang up.

4.13 To answer a callback:

{1) wWhen the busy line becomes available, the line key will
flash at a slow rate and you will hear long, single
Lones.

{2} Lift the handset and press the flashing line key.

{3} when you hear the outside dial tone, proceed with the
call.

4.14 To cancel a callback:

(1) Lift the handset and dial your own intercom number.
(2] Press the QUE key.

(3) Press and release the hookswitch (hookflash) and hang
up.

4.1%5 If the waiting station is busy when the line reguested 1s
available, that station is placed back in the callback list. The
next station waiting will receive a signal for the available
line. If the waiting station is idle, the system signals the
station for a maximum of 12 seconds. If unanswered after this
time, the next person in line i3 signalled, and the unavailable
party is removed from the callback list.

Outside Dial Tone Restore

4,16 This feature allows you to disconnect from one call and
reaccess the same line for another c¢all by pressing the line key.
Thig feature may be disabled by System Option 14 (SERV 5Y&
program) .
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4.17 To use outside dial tone restore: After making an cutside
call, press the same flashing line key instead of hanging up.
The system will disconnegt the call and reseize ocutside dial
tone automatically.

4.18 Line kKey skipping allows you to make an outside call with-
out having to hang up and reaccess a C.0. line.

4.19 To use line key skipping: After ending an outside call,
press an unlit line key. The system will automatically dis-
connect you from the first line and connect vou to the sacand.

C. ALTERHATE METHODS OF DIALING

4.20 Additional methods awvailable for dialing outside phone
numbers include:

& On=-Hook Dialing

# Dialing Specialized Common Carrier (SCC) Numbers Manually
# Station apeed Dialing

# Speaed Dialing SCCT Wumbers

¢ Last HNumber ERedial

On-Hook Dialing

d.21 Ta dial on-hook:

(1} Press the OHS0FF key.

(2} Press an available line key and listen for the cutside
dAial tone.

(2} Dial the telephone number,

(4) When the called party answers, lift the handser tao
respond, Or, if you have dialed a recorded message,
listen without lifting the handset.

OR, If you reach a busy or unanswered line, disconnect by
pressing the QHAOFE key.

MOTE : When this feature is used, vour keyset's microphone is

not activated and you cannot be heard by the outside
party (DIP switch 3 disabled).
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Manually Dialing Specialized Common Carrier (SCC) Numbers

4.22 To dial 8CC numbers:

(L} Lift the handset and press an available unlit line key.

{2} Listen for the cutside dial tone and dial the 5CC local
access number.

(3] Listen for the special dial tone and dial the SCC
security code.

{d) Dial the area code and telephone number.
NOTE : For wyour convenience, SCC numbers may be speed dialed.

Refer to paragraph 4.28 on page B=27.

Station Speed Dialing

4.23 The speed-dial feature allows up teo 10 freguently-called
numbers to be stored in the keyset. Each number can be up to 10
digits long and is identified with a one-digit memory location
code (0 through 2}, These numbers can be changed or erased as
desired. The leading digit 1 for direct long distance dialing
can be inserted automatically before all 10-digit speed dial
numbers {(DIP switch 7).

4.24 The data base bDbattery back-up will not prevent laoss of the

stored numbers 1f power to the station iz leost. However; bLthe
system battery back=-up will prevent the numbers from being erased
if an AC power outage occurs. Unplugging the keyset also will

erase these numbers.

4.25% To store or change Erequently called numbers:

i1y While on=hook, press the MSG/DIAL Key.

{2) Enter the memory location code (0-9) on the keypad.

(3} Enker the phone number {up to 10 digits).

(4} Repeat steps | through 3 until all numbers are entered,
If the same code is used more than once, the last phone

number enktered with that code will be retained.

{5) Press the ON/OFF key to complete the procedure and store
the numbers.

Fage B-26



INTER-TEL PRACTICES FEYSET FEATURES
2456,/32X128 INSTALLATION/MAINTENANCE Issue 2, Mar. 1985

4,26 To speed dial numbers:

(1} Lift the handset and press an available unlit line key.

{2) Listen for the outside dial tone and press the MSG/DIAL
key.

{3) Dial the one-digit memory location code on the keypad.
The number will be dialed.

NOTE: Lf vou do not press the C.0. line key hefore you
press the one-digit memory leocation, the number stored
at that location will be erased.

4.27 To erase one stored numbers

{11y Lift the handset and press the MSG/DIAL key.

{2y Dial the one-digit memory location code to be erased and
hang up.

Speed Dialing SCC Numbers

4.28 Memory location codes may be chained together for use with
Specialized Common Carrier (SCC) services reguiring more than 10
digits.

4.29 SCC dialing includes the SCC local access number, your
account or security code, and the long distance telephone number.
These three numbers are linked together in the dialing process.
The telephone number can be speed dialed (if in memory) or man-
ually dialed.

4.30 In order for the numbers to be linked, System Option 5
[SERV BYS program) must be enabled; this inserts a l2-second
pause after the MEG/DIAL key is pressed. Without this eption,
pressing the key a second time would redial the first number.
When this option is enabled, calls eof less than 10 sessnds in
duration will not be recorded on the SMDR printout even if the
account code is entered. In addition, 12 seconds must elapse
before the last number redial feature can be used.

4.31 If the 5CC number you are dialing does not accept a leading
1, disable DIP switch 7.

4.32 To store SCC numbers:

{1l While on—hook, press the MSG/DIAL key.
{2} Enter the one-digit memery location code on the keypad,

[3] Enter the SCC local access number.
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14) FRepeat steps 1 through 3 bto store the security code in
ancther memoary location.

(2} Prezszs the ON/SOFF key.

4,33 To speed-dial 300 numbers:

t1) Lift the handset, press an available unlit line key, and
listen for the outszide dial tone,

t2) Press the MEG/DIAL key.

{3] Dial the one-pumber memory location code £or the SCC
local access number; listen for the special dial tone.

(4) Press the MSG/DIAL key again.
i5) Dial the memory location gode for the 3CC security code.

(2} Press the MSG/DIAL key agalin, followed by the memory
locatiaon of the long 4distance number.

OF, Manually Jdial the telephone number 1if it is pot stored
in speed-dial memory .

Last Number Redial

4.34 This feature remembers the last phone number manually
dialed on the keyset. The keyset memory for this feature is
updated every time a new number is dialed. If a dialed number is
busy, there is no answer, or you get disconnected, you can redial
it by pressing two keys instead of redialing the entire number.
If System Option 2 (12 second redial timing) 15 enabled, yvou will
have to wait 12 seconds before pressing the MSG/DIAL kKey to re-
dial the number.

4.3% To redial the phone number while still on the line:

{1} When you reach an outside number which is busy or does
not answWwer, do not hang up,

{2} Press the MS8G/DIAL key. The system will drop and re-
access the C.0. line, and the number will be redialed
immediabtely.

4.36 To redial the last number dialed after disconnecting:

{1) Lift the handset and press an available unlit line key.

(2] Listen for the outside dial tone and press the M3G/DIAL
ey .

{31 Press the asterisk () key. The number will be dialed.
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0. CALLS ON HOLD

4,37 The hold feature alleows vou to leave an oukside call with=
out disconnecting the outside party. The staktion can then be
used to make intercom or outside calls, while the C.0. line on
hold remains connected and wunavallable to all other stations.

4.38 To place a call on hold:

[L} While on an outside call, press the HOLDSFWD key.

(2} ¥ou will receive the intercom dial tone and the line key
will flash at a medium rate. The caller will hear
Music-On-Hold, 1f egquipped.

4.39 To return tea a call on hold: Lifr the handaet and press
the medium £lashing line kKey. The flash will return to a double
rate,

Lo reverse LransfEer on page 5-=31):

{1} Lift the handset and dial the intercom number where the
call is helding., :

(2} When you hear the double taone, press the XFER/OONF key.
[3) Press the medium flashing line kev.

4.41 If you do not return to a call you have placed on hold
within the programmed Hold Recall time, the <call will ring at
your station and the line key will flash East. If it remains
unanswered Eor Lhe second Hold Recall time, it will rebturn to Lthe
attendant . Refer to Section 4G, AUTOMATIC RECALL TIMES.

E. TRANSFERRING OUTSIDE CALLS

4.42 The call transfer feature allows you to transfer an outside
call to any other station, including the attendant.

4.43 1If transferred calls are not answered within the programmed
Tranafer Recall time, the call will return to the station which
transferred it. If the call is transferred to hold per paragraph
4.44, it will recall the attendant after two hold recall times.
Refer to Section 4G, AUTOMATIC RECALL TIMES.
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Call Transter

4.44

OF.

d.45

I'c transfer a call to another station:

(1) While on an outside call, press the XFER/CONF key. The
line key will flash at a medium rate,

{2) Dial the intercom number.

13} If the called station is idle, after the double tone,
announce the call. Do one of the following:

@. If the call is accepted, either hang up to complete
the transfer (the call will ring until answered) or
press the HOLD/FWD key and hang up to transfer the
call to hold (it will not ring while waiting).

b. If the called party does not answer or refuses the
call, press the medium flashing line key to return
Lo the caller,

c. If the called party does not answer, first transfer
the call by pressing the HOLD/FWD key and the hook-
switch. Then page the party and announce that a
call is holding.

(4} If the called station is busy, do one of the following:
a. HReturn to the caller by pressing the medium £lashing

line kev,

. Transfer the call by hanging up. The caller will
camp on and the busy station will be alerted by the
medium flashing line key and a call waiting signal
every 15 seconds,

2. Transfer the call to held by pressing the HOLD/FWD
key and hanging up. The caller will camp on and the
busy station will be alerted by the medium flashing
line key only.

To receive a transferred call:

(1) When you hear a double tone and possibly a wvoice
announcement , wait for the transferring station user to
nang up.

(Z) Lift the handset and press the slow fléshing line key.
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Off=Premise Transfer

4.46 This feature allows you to transfer an incoming outside
gall ko an off-premise location which is not part of the system.
For more information, refer to Section 4I, CONFEREHCE CALLS.

4,47 To use off-premise transfer:

[1) While on an outside <all, ask the party to hold, then
press the HOLD/SFWD keay.

(21 sSelect an outside line and dial the external telephone
number .

i3) When that party answers, ask him to hold, then press the
HOLD/FWD kay,

{4) Press the XFER/SCONF key and hang up. The two oubtside
partises are connected.

F. REVERSE TRAHSFER/CALL PICK=UF

4.48 This feature allows the station user to pick up an cutside
call which is rioging or on hoeld at another station. Only out-
gide calls may be reverse transferred. Calls on hold or re-
calling at the attendant's station cannot be reverse transferred.

4.49 To answer a call on held or ringing at another station:

{1} Lift the handset and dial the intercom number of the
station where the call is on hold or ringing.

(2} When you hear the double tone; press the XFERSCONFE key.

{3) Press the line key that 1s Eflashing at a medium rate.

3. AUTOMATIC ERECALL TIMES

4,50 wWith the attendant recall feature, it is impossible for
calls on hold or transferred Lo be forgeotten. When the call goes
unanswered for the programmed period of time, the station which
placed the call on hold or transferred it is recalled. The two
aystem programmable (SERV S5YS program) recall time limits are
Transfer Recall and Hold Recall.

4.51 When the system attendant tranzfers an outside call to an

unattended station, the £all reburns Eo the atkendant afker the
Transfer Recall time elapses.
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4.52 Transfer Recall: When any station transfers an outside
call to another station, the call must be answered within the
Transfer Recall time limit, I[f there is no response, the call
returns to the station that transferred it. The staticn is
alerted by a fast flashing line key and continuocus ringing for
the Hold Recall time. If there is no response, the call returns
te the attendant's station, which is alerted by a fast £lashing
line key and continuous ringing for up to 10 minutes before the
system considers it abandoned and disconnects the line.

4.53 Hold Recall: After the Hold Recall time elapses, a call an
hold recalls the station where it is waiting, alerting the sta-
tion with centinuous ringing and a fast flashing line key. 1f
the Hold Recall time elapses again, the call returns to the
attendant's station, which is alerted by continuous ringing and a
fast flashing line key for up to 10 minutes before the system
considers it abandoned and disconnects the line.

H. OOTSIDE CALL WAITING

4.54 This feature allows an outside call to be camped on ko a
Susy station. An outside call may be transferred and camped on
to & station by the attendant or from another station,

4.55 The number of outside calls which can be camped on to one
Station is only limited by the number of C.0. lines connected to
the system,

4.56 If an outside call is walting on your station, the line key
will £lash slowly and you will hear a single tone through the
nandset every 13 seconds (if programmed for off-hook ringing, DIP
gwitch 5). The party you are speaking to will not hear the tone.

4.57 To answer an outside call waiting while on another outside

callsz

{1) End the current call and press the slow flashing line
Ray,

R, {1} Place the current call on hold by pressing the HOLD/FWD
key. The outside party will hear Music=On-Hold, if
equipped. The line key will flash at a medium rate.

{2} Press the slow £lashing line key to answer the waiting
call.

{3) To go back to the first call and put the second call on
hold, press the HOLDSFWD key and then press the other
medium flashing line key.

OR, To go back to the first call after ending the second
call, press the medium flashing line key.
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4.58 To answer an outside call waiting while on an intercom

call:

{1) End the intercom call and press the slow flashing line
key.

OR: {1) Place the intercem call on hoeld by pressing the HOLDSPWD
key. If the other station is off-hook, the call will be
camped on and the HOLD/FWD key will flash after three or
four seconds. If the other station is on=hook, the call
will be disconnected.

{21 Press the slow flashing line key.

(3} To go back to the camped on intercom call and place the
sutside line on hold, press the flashing HOLD/FWD key.

2R, The camped on intercom call will conpnect auvtomatically
when the outside call iz ended and yvou hang up.

I. CONFERENCE CALLS

4.5% Thisz feature permits & station wuser to establish a three-
way conversation without operator assistance. The three parties
may include one inside party and two outside parties, or two in-
side parties and one oubside party. The conference call feature
requires a Conference {(CHF)} PCE in the HSU.

4.60 A keyset user may initiate one conference at a tima. The
system can maintain four conference calls simultaneously.

Two Inside Parties and One Outside Party

4.6l This feature allows a keyset user to imitiate a conference
with another inside party and one outside party. The initiating
station has control of the conference, but may pass control to
the cther inside station,

4.62 To place a conference call:

(L} While on an ocutside call, press tChe XFERSCOHNF key. The
line key will flash at a medium rate.

127 Dial the intercem number of the station you wish to add
ta the conference and instruct them to Lliftk the handsat .,

(3) Aafter the inside party lifts the handset, press the
XFERSCONF key. Your XFER/SCONF Key will light steadily,
and the light on the other inside party's keyset will
flash at a medium rate. The conference will be initi-
ated and the key for the cutzide line will flash at a
delayed rate,
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(4)

OR,

You may end the conference by pressing the asterisk (*)
key and hanging up.

If any of the three parties hangs up during the con-
Eerence, the call becomes a regular two-party call for
the remaining parties.

HOTE: The conference cannct be re-entered. To speak to
Ehe other parties, the process of establishing a <con-
ference must be repeated.

One Inside Party and Two Outside Parties

#.63 This feature allows a three-party conference between one
inside station and two outside parties. The station user has
control of the conference.

4.64 To place a conference call:

(1]

(2)

i3

(4

(6]

(7]

(8]

Flace the first outside call.

When that party is on the line; press the HOLDSFWD key.
The line key will flash at a medium rate.

Place the =sacond ocutside call,

When the segond outside party is on the line, press the
HOLD/FWD key. The line key will flash at a medium rate.

When both outside parties are holding, press the
XFERSCONF key. This will initiate the conferencs, The
XFER/CONF key will be lit and the keys of the lines in
conference will flash at a delayed rate.

If yvou want to leave the conference, but not disconnect
the two oukside parties, hang up. The outside lines
will still be in conference and you may make other
calls., The XFERSCONF Rey will be 1it.

Tou may re-enber the conference by lifting the handset
and pressing the XFERSCONF key. You will be connected
Lo the two cutside parties once again.

T end the conference, press the asterisk (*) key and

replace the handset. All parties will bhe disconnected.
The line keys and XFER/CONF key will no longer be lit,
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J. ON=-HOOEK MONTTORING

4,65 On-hook monitoring allows stations to monitor an outside
line without lifting the handset. It is wsually wused for mon-
itoring time and weather announcements, recorded messages, stbo.
(refer to paragraph 4.21),. IE can also be used when you are
waiting for an outside party to return to the line.

4,66 Wnen this feature is in use, the station's microphone is
not activated and you cannot be heard by an outside party (DIP
switch 3 disabled).

4.87 To menitor a call when you have been put on hold:

{1} When the galled party has left the phone or put you on
hold, press the ONAOFF key and replace the handset,

(2 You will be able to monitor the line until the called
parkty returns. Lift the handset bto respond.

K. DIRECT INWARD SYSTEM ACCESS (DISA)

4.68 Direct Inward System Access (DISA) is a programmable fea-
ture that allows you to dial into the system from an external
telephone and then directly call an intercom pumber or access a
C:0e line te place a call. The telephones used to call DISA must
be DTMF (pushbutton) instruments. DISA reguires that the Modem
and Conference PCE's De installed.

4,89 When vou <all into the DISA system and dial an intercom
pumber, you will be placed on hold while the system is signalling
Lhe call. If vou select an ocutside line through the DISA
feature, the system will establish a direct gonnection to that

line, When not in use for DISA purpeses; the DISA line may be
used internally for outgoing calls.
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4.70 To place & DISA inktercom calls

{1) Dial the DISA line access telephone number and wait for
the DISA dial tone to stop.

{2) Dial the number of the station you want (intercom num=
bers 10-89 and #10-857).

{3) The DISA line will appear as an incoming call to the
called station. You will hear Music-on-Hold, if it is
equipped .

NOTE: There may be as many DISA intercom calls in
process as there are DISA lines.
4.71 To access a DISA C.0. line:

(1) Dial the DISA line access telephone number and wait for
the DISA dial tone to stop.

{2) Press the pound (#) key twice.

(3) Dial a twe-digit C.0, line number (01=-24).

(4) Listen for the cutside dial tene, and place your call.

(53) If the regquested line is busy, wait for the busy tones
to stop and the DISA tone will be heard again. Repeat
the process.

MOTE: There may be two line-to=-line DISA calls in process at

aone time if the attendant and message center have dif-
ferent extension numbers. If the attendant and message
center have the same extension number, there may be only
cne line-to-line DISA call.,
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5., SPECIAL STATION FEATURES
5.01 This szection includesz the following special features:

Manual Call Forwarding

Preset Call Forwarding
Do=-Not=-Disturb

Message Waiting and Message Center
Background Music to Stations

. Paging Features

G. C.0. Line Monitoring

mmQ o

&, HMAHNUAL CALL FORWARDING

5.02 This feature enables you to temporarily forward all inter=
com and ocutside calls bo another station.

5.03 Several stations may have calls forwarded to the same sta-
Lion.

5.04 If there are any busy line or station callback reguests in
process, these reguests will remain guewsed at that station.

5,05 To forward calls:

i1l Lift the handset and press Lthe HOLDSFWD key.

(2} Dial the intercem number where you want the calls to bhe
forwarded, and hang up. The HOLD/FWD key will flash at
a medium rate,

5.06 To cancel call forwarding:

(1} Lift the handset and press the HOLD/FWD key.

[2) Hang up. The light in the HOLD/FWD key will go out,

B. PRESET CALL FORWARDING

2.07 Preset call forwarding has two programmable options that
automatically forward calls te a preset station. Once pro-
grammed, the preset station will be permanent unless manual call
forwarding is used. Refer to Section 5A, MANUAL CALL FORWARDING.
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Preset Forward - Busy

.08 This option will automatically forward intercom ealls or
outside calls to the preset station when your station is busy.
This feature is programmed by enabling Station Option 7 and
pragramming the preset number (SERV STA program).

Preset Forward - No Answer

2.09 After 15 seconds, unanswered incoming calls (including
direct ring-in lines) will be forwarded to the preset station.
Transferred outside calls will alse be forwarded after the trans-
fer recall time has expired. This feature is programmed by en-—
abling Station Option 8 and entering the preset number (SERV STA

program) .

C. DO-NOT-DISTURRB

.10 This switch-enabled feature allows you to block all calls
and pages to your station, except for C.0. lines set to ring in
directly at your station, Outgoing calls may be placed while
your station iz in Do-Het-Disturb mode, 1f your station has a
preset forward station {Station Option 8, SERV STA program), that
station will receive your incoming calls. Refer to Section 5B,
FPREESET CALL FORWARDING.

5.11 Teo place a station in Do-Not-Disturbh mode:

(1} Lift the handset and preas the HOLD/FWD key.

(2) Press the asterisk (*) key, and hang up. The HOLD/FWD
key will flash at a medium rate.

5.12 To cancel Do-Kot-Disturbk mode:

(1) Lift the handset and press the HOLD/FWD key.
{2} Hang uwp. The light under the HOLD/FWD key will go out.

5.13 If any other station user tries to access this station
while it is in the Do-Not-Disturb mode, they will hear four husy
tones and a pause repeatedly (-——-—- -—-=—— —=== |

5.14 Placing the attendant's station in Do-Not=-Disturb mode will

put the system into MNight Ring mode, Eefer to ATTENDANT FEA-
TURES, Section 7.
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=

D. MESSAGE WALTING AND MESSAGE CENTER

5.15 When a station is busy or goes answered, the caller may
leave a message at the message center. The MSG/DIAL key w?ll
flash at a fast rate to inform the user that a message is wailting
at the message center. Messages may be left for stations in the
Do-Het-Disturbk mode, and there is no restriction on the number of
messages that can be left for any one station.

5.16 The message center intercom number is initially set at 10,
but may be programmed to another station during system pro-
gramming [(SERV 5Y5). :

2.17 To leave a message:

(1) Dial the intercom number of the desired stcation.

(2) If the station is busy or there is no answer, press the
MSGSDIAL key.

(37 ¥You will hear a double tone as the message center 135
automatically dialed.

{4} When the message cenber aANsSWers, leave yYour message.

{5) The light under the MSG/DIAL key at the called party's
gstation will flash at a fast rate,

5.18 To pick up messages:

(1Y If the MSG/DIAL key is [lashing at a fast rate on your
keyset, lift the handset. (The light under the MSG/DIAL
key will go off.)

(2} Dial the message center.

E. BACEGROUND MUSIC TO STATIONS

53,1% A user may listen o the system's Music=-Dp-Hold (if
equipped on the system) through the keyset's internal speaker.
Signal tones, announcemenkbs, and pages will momenbarily inberrupt
the background music, All calls will be received as usual.

5.20 To enable background music:

(1) While on=hook, press Lhe pound (%) key.

(2) Preas the digit 6 key.
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.21 To cancel background music:

(1) While on-hook, press the pound (%) key.

{2y Press the digit 6 key.

F. PAGING FEATUERES

5.22 The paging features of the system allow pages to stations
in six internal zones. Stations may be assigned to one or more
zones (SERV STA). Pages are heard through. the internal speaker
of each keyset,

3.23 Since all stations are initially programmed to be included
in Zome 1, it is suggested that this zone be reserved for
All-Call paging.

.24 An cptienal feature provides paging to three external
ZONESs. External zone and area paging allows station users to
page to large areas such as warehouses and leading docks. This
regquires customer-provided paging equipment and the MOD II PCE,
All external areas may use the same audie amplifier, with the
output of the audic amplifier switched to three different zones.

3.25 There is also an option which alleows two-way conversaticons
over five talkback speakers by dialing an access code (#60-#64).
This reguires standard speakers and the MOD II PCE.

5.26 To page an internal zone:

(1) Lift the handset and press the ZONE PAGE key.

12y Dial the zone code {(1,2,3,4,5,6) and listan for the
double tone.

(3} Make your announcement within 12 seconds.

5.27 To page an external zone:

(1} Lift the handset and press the ZONE PAGE key.

(2) Dial the zone code (7,8,9, or 0) and listen for the
double tone. Dialing 0 accesses all three external
zones and the f£ive talkback speakers.

(3} HMake your announcement ,
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5.28 To use the talkback speaker page:

{1} Lift the handset and dial the access code (#60-364) for
the speaker you want to page.

{21 Listen for the double tone; you may have a two-way <on-
varsation for as long as you like,
G. C.0. LINE MONITORIMG
5.29 C.0. line monitoring is a programmable feature that allows
a station, undetected, to monitor any unrestricted line, It is

enabled by Station Option 2 (SERV S¥S program).

5.30 To monitor a specific C.O. line:

(1) wWhile on-hook, press the pound (#) key.

{2) Press the digit 7 Key; the XFER/CONF key will flash at a
fast rate.

{3) Press the line key you wish to monitor.

(4) Lift the handset;: vou will be able to monitor the line
undetected.

{3} Hang up to terminate the monitor.

.31 To monitor a station on a C.0. line:

{1) While on-hook, press the pound (#) kev.
(2) Press the digit 7 key.

i3] Dial the intercom number of the busy station to be
monitorad.

{(4) Lifr the handset; you will be able to monitoar the
atation undetected.

(5) Hang up to kterminate Ehe monitor.
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SINGLE-LINE ELECTRONIC (S5LE) SET FEATURES

1, INTRODUCTION

1.01 This section describes the Single-Line Electronic (SLE) set
which can be used with the system. It is an Inter=-Tel produect
designed to be used in areas where all the features offered in a
keyset are not reguired.

1.02 The number of SLE sets per system varies, depending on
whether the system iz a 2456 or a 32X128, A maximum of 24 of SLE

sets can be installed on the 2456, The 32X128 system can supporct
48 SLE gets,

1.03 The SLE has a 12-key pushbutton keypad and one red special
function (SPCL) key. The number of outside lines which can be
accessed by the SLE is dependent on the system chosen and the
programming of that system,

1.04 The topics covered in this section include:

SLE Set General Features
Intercom Features
Cutside Call Features
Paging Features

[ N W

2. SLE SET GENERAL FEATURES
2,01 The features of the 5LE sets include the follewing:

. Key Functions

BE. Audible Tone Indications
C. Vaolume Control

A. FEEY PUONCTIONS
2.02 The keypad is used to dial both intercom and outside num=-
bers. The asterisk (*) and pound (#) keys are also used for

gpecial functiaons.

2.03 The red SPCL key has a number of functions. It can be
used:

® To place an outside call on hold.

¢ To Cransfer outside calls to another station,
@ To initiate a conference call.
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B. AUDIBLE TOMNE INDICATIONS

2.04 The audible signals heard on an SLE set are summarized
below.

Audible Signal OCCUurrence
Intercam Dial Tone When the handset is lifked.

When the SPCL key is pressed while on an
outside call.

Dutside Dial Tone When a line is available, the handset 1s
lifted and the digit 9 key is pressed.
Ring Tones
2.05 The ring tones are described below.
a. Long continuous tones (__ _ )

Incoming cubside call

Recalling cutside call

Line now available from busy line callback
b. Repeating double tones {(-—— -- —-=)

Intercom call
Busy station callback

<. Repeating combination of 4 tones and pause

Etation you are calling is in Do-Nobk-Disturb mode
d. One tone every 1% seconds (=)

Station has outside call waiting
oukside 2all on hold

2, Oneg double tone every 15 seconds while off-hook (--)

Station has intercom call waiting
f. Busy signal for only 3 or 4 seconds (====)

Your station 15 camped on to a busy statbtion
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a. Continuous busy signal (—--—-—-—-- ]

C.0. line is busy

All intercom channels are busy

Another station is camped on to the busy station you are
calling

You dialed an invalid intercom number

C. WVOLUME CONTROL

2,06 A switch on the side of the set allows you to select loud
or 20ft ringing. This iz the only adjustment that can be made to
the wvolume.

3. INTERCOM FEATUORES
3.01 The intercom features on an SLE are as follows:

Flexible Intercom Numbering

Station-to—-Station Calling

Intercam Camp-0On, Call Waiting, and Call Splitting
Busy Station Callback (Queuingl

Fing Intercom Always

Ring Intercom First

TEgnE e

A. FLEXIBLE INTERCOM HUMBEEING

3.02 All SLE stations are accessed by three-digit intercom num=
bers (#10-%$#537) or by a single key on the optional Direct Station
Selector/Busy Lamp Field ([D35). Intercom numbers are assigned
during initialization, but can be changed using the SERV NUM pro-
[Jram.

B. STATION-TO-STATION CALLING

NOTE: If you do not get intercom dial tone when going off-hook,
wait a few seconds; vyou will get dial btone as soon as a
DTMF decoder i3 available to process vour call. For more

information, refer Lo Modem POE's in the SY¥STEM SPECIFI-
CATIONS section.

3,03 To place an intercom call on an SLE: Lift the handset,

listen for intercom dial tone, and dial the intercom number
(keysets 10-29, single-lines #10-#57).

3.04 To receiwve an intercom call on an SLE:  When your intercom
rings with continuous double tones; l1ift the handset to respond.
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C. INTERCOM CAMP-0ON, CALL WAITING, AND CALL SPLITTING

1,05 This feature allews you to camp on to a busy station and
wait until it is available. You will be camped on as long as you
remain off-hook: wou will hear Music=On=Hold, if the system is
equipped for it, or Tic=Tone, if System Option 8 is enabled (SERV
5Y5 program). The busy station is alerted with the call waiting
signal. Also, you can split between two calls using the SPCL
key.

3.06 To initiate intercom camp-on:

i1y Lift the handset, listen for intercom dial tone, and
dial the intercem pumber.

(27 Do not hang up when you hear the busy signal. After 10
seconds, a double tone will be heard at the called
station to signal a call waiting.

(3} You will be connected automatically when the called
party ends the other call.

3.07 To split Erom an intercom call to an outside call waiting:

(L) While on an intercom call, if you are notified of an
oputside call waiting by the single tone, press and re-
lease the hookswitch [(hookflash).

(2] The intercom call will be terminated and wyou will be
connected automatically to the call waiting.

3.08 To split from an outside call to an intercom call waiting:

{1} While on an cutside call, if you are notified of an
intercom call waiting by the double tone, press the S5PCL
By,

{2) The ogutside call will be placed on hold and you will be
connected automatically to the call waiting.

{3)] Te return te the outside call, press and release the
hookswiteh (hockflash).

3.09 To answer an intercom ¢all waiting while on ancther inter-

com_call: Complete the first intercom call and hookflash to
connact with the waiting caller.
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0. BUSY STATION CALLBACE (QUEUING)

3.10 The busy station callback feature notifies you when a busy
SLE or keysebt becomes available.

3.11 To initiate busy station callback:

(1} Lift the handset, listen for intercom dial tone, and
dial the intercom number.

(2} When you hear the busy tone, press the pound (#) key and
hang up.

(3) Your station set will ring with continucus double tones
when the station vou called becomes available. If you
do not answer the callback within 15 seconds, it will be
cancelled.

(4} Lift the handset and the station will be called auto-
matically.

E. RING INTERCOM ALWAYS

3.12 If enabled on your SLE, Ring Intercom Always (Station
Optien 1, SERV STA program) forces outgoing intercom calls to
ring at the called station rather than allewing voice announcing,

F. RING INTERCOM FIRST

3.13 Because SLE's do not have “internal microphones and
speakers, wvolece announcements cannot be heard. Ring Intercom
First {(Station Option 4, SERV STA program) is a standard feature
on SLE sets and cannok be changed. It forces incoming calls to
ring at the called SLE station.

4. OUTSIDE CALL FEATURES
4.01 The outside call features available on the SLE szet include:

E, Placing and Receiving QJutside Calls
B. Calls on Hold

C. Outside Call Waiting/Call 3Splitting
. Call Transfer and Reverse Transfer

E. Conference Calls
F. Busy Line Callback {(Queuing)
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A. PLACIRG AND RECEIVING OUTSIDE CALLS

4,02 An SLE can place and receive outside calls. It can also
answer calls while the system is in Night Ring mode.

NOTES: (1) ©On the 2456 system, SLE's can only access outside
lines if System Option 9 is enabled and line 24 is
gequipped. The 32X12Z8 system must have an outgoing=
only rotary group of lines,.

(23 If vwou do not get intercom dial tone when going off-
hook,; wait a few seconds; vou will get dial tone as
s00n A5 4 DTMF decoder is available to process your
call. For more information, refer to Modem PCB's in
the SYSTEMS SPECIFICATIONS section,

4.03 To place an cutside call:

(1) Lift the handset, listen for intercom dial tone, and
dial 9.

(2) wait for the outside dial tone and dial the telephone
number .

4.04 To receive an outside call: When you hear long, continuous
tones, lift the handset. The call will be connected automati-
cally.

HOTE: If the call was transferred to you from another station
and you do not answWer it within the Transfer Recall time,
it will return to the transferring party. Refer to KEYSET
FEATURES,; Section 4G, AUTOMATIC RECALL TIMES.

4.05 To receive an oputside call while the system is in Night

Ring mode:

(L} When you hear outside ring tones on designated keysets
or external ring speakers, lift the handset and listen
for intercom dial tone.

(2} Press the pound (&) key.

{3) Press the digit 8 key.

(4} The lowest numbered C.0. line that is ringing will he
connected Lo your station.
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B. CALLS ON HOLD
4.06 The SLE can be used to place outside calls on hald.

4.07 To place an outside call on hold:

{1} While on an outside call, press the SPCL key and hang
up .

{Z) ¥You will hear a single tone every 15 seconds. The
outside caller will hear Music-On-Hold, if eguipped.

{3} To return to the call, lift the handset,

MOTE: If the call is on hold for the Hold Recall time, it will
ring at your station for the recall time, If it was
transferred to you Erom another station and you do not
answer it within the Transfer Recall time, it will re-
turn ko the transferring party. Refer to KEYSET FEA-
TURES, Section 45, AUTOMATIC RECALL TIMES.

C. OUTSIDE CALL WAITING/CALL SPLITTING

4.08 When you are using your SLE, zingle tonez every 15 seconds
will notify you that there is an ocutside call waiting. You must
end the first call or put it on hold to answer the call waiting.
The call splitting feature allows you to alternate between two
outzide calls without losing either of them. Refer to Sectien
AC, INTERCOM CALL SPLITTING, for information on ¢all splitting
while on an intercom call.

4.09 To answer an oukside call walting and split between the two
cutside calls: kL

{1} While on an outside call, if you are notified of a call
walting by a single tone, hang up or hookflash. The
call waiting will be connected automatically.

Ok, (1) While on an putside call, press the SPCL key to place
the first party on hold.

{2) Press and release the hookswitch (heokflash). You will
be connected automatically Eo the other call.

(3) To return to the first call, press the SPCL key and
hookElash.

[4) ¥ou can alternate between calls by pressing the SPCL
key, then hookflashing.

(5) Terminate either call by hookflashing or hanging up
while you are connected to that call. ¥You will be
connegcbed automabtically to the remaining call.
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—

. CALL TRANSFER AND REVERSE TRANSFER

4.10 ©Outside calls may be transferred to other stations and re-
trieved from other stations by S5LE sets,., These Eeatures are
known as call transfer and reverse transfer. Calls may bhe
screened before transferring.

all Transfter

4,11 To transfer outside calls:

il}) While on an outside call, press the SPCL key.
(2) Dial the stakion number to receive the call.

{3) 1If the destination is a keyset with the voice announcing
feature enabled, you may announce the call. If the des=
tination is a single-line set or a keyset without the
voice announcing feature, the receiving party must 1ift
the handset before you can announce the call.

(4} When vou hang up the call will be transferred. Calls
may be camped on even if the gcalled station is busy.

OR, If the inside party is unavailable or refuses the call,

press the BPCL key, then press and release the hook-
switch (hookflash) to reconnect to the outside party.

Reverse Transfer

4.12 This feature allows the station user to pick up an outside
call which is ringing or on hold at anckther station. Only oub-
side calls may be reverse transferred. This excludes direct
ring-in lines. Calls on hold or recalling at the attendant's
station cannot be reverse transferred.

4,13 To reverse transfer:

(1) Lift the handset, listen for intercom dial tone, and
dial the station where the call is holding or ringing.

(2] Press the SPCL kKey.
[3)}) The lowest=numbered line on hold will be transferred.

If no lines are on hold, the lowest numbered transferrced
line will he picked up.
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E. CONFERENCE CALLS

4.14 To initiate a conference between one outside and two inside
parties:

(1) While you are on an ocutside call, ask the party to hold,

{2) Press the SPCL key.

{3) When you hear the intercom dial tene, dial the station
of the inside party to be included.

(4) TInstruct the inside party to lift the handset.

(3} Press the SPCL key again to initiate the conference.

(6} If one of the two inside parties hangs up, the outside
call is transferred to the remaining station as an

ordinary outside call.

{7) To end the conference, hang up.

F. BUSY LINE CALLBACK (QUEUING)

4.15 Busy line callback allows stations to be placed on a call-
back list, waiting for an available C.0, line., When the C.0.
line becomes available, the system recalls the waiting station.
The callbacks will be returned in the order in which they were
received.

4.16 To gueue a busy sutside line:

(1) Lift the handset, listen for intercom dial tona, and
dial 9.

{Z) When you hear a busy tone, press the pound (#) key and
hang up.

(3) You will hear long single tones when an ocutside line
becomes available. {If vou do not answer the callback
within 12 seconds, the system will cancel the gueus.)

(4) Lifr the handset and listen for the outside dial tone.

(%) Dial the number,
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5. PAGING FEATURES

5.01 The system allows pages to stations in six internal zones
(paging zones 1 through 6) and up to three external zones (paging
zones 7=9,0). Zone 0 (external all-page) pages across all ex-
Farnal zones and Ehe talkback speakers. SLE's cannot access
talkback speakers individually (extensions §60-§64),

5,02 To page using an SLE:

{1 Lift the handset, listen for intercom dial tone, and
press the asterisk (*) key.

(217 Dial zone code {(0-9) of the area you wanbt to page.

Zone Code To Access Zone

*1 - *B Internal page zones.

*7 = *g External page zones.

*0 511 external areas, including

all talkback speakers.
{3) Make your announcement in a normal tone of voice within

12 seconds. You will not hear any tone to indicate that
the page has been connected.

Page B-51



INTER-TEL PRACTICES 2500 SET FPEATURES
2456,/32X128 INSTALLATION & MAINTENANCE Issue 2, Mar. 1985

2500 SET FEATORES

1. INTRODUCTION

1.01 Industry standard single-line 2500 sets modified with a DC
ringer may be directly connected to the system. They may be used
td control costs when full-feature keysetz are not reguired. The
number of outside lines that can be accessed by the 2500 sets i=
dependent on the system chosen and the programming of that sys-
tem, Unmodified sets may be used as off-premise stations (OPS's)
with some mechanical adaptations., Refer to the INSTALLATION
section of this manual for details.

1.02 The following areas are discussed:

o 2500 Set General Features
e Intercom Features

® Dutside Call Features

# Paging Features

2, 2500 SET GENERAL FEATURES

A. EEY PUNCTIONS

2,01 The 2500 set has a standard pushbutton kKeypad, The digits
0 through 9, asterisk (*), and pound (#) keys are used to dial
intercom and outside numbers. The special functions of the
asterisk (*}) and pound (#) keys are listed as they apply in the
following sections,

B. AUDIBLE SIGHAL INDICATIONS

2.02 The audible signals heard on a 2500 set are described
below,

Audible Signal Ococurrence

Intercom Dial Tone When the handset is lifted on an idle
Lok,

Dutside Dial Tone When a line is available, with the hand-

sat lifted and the digit 9 key pressed,
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2.03 The ring signals are:
a. Repeating double rings (-- -= ==]

Intercom call ringing
Busy station recalling

b. Long single rings (_ _  __}
Outside call ringing
Busy line recalling

c. Continuous busy signal (====}

.0, line is busy

511 intercom channels are busy

Another station is camped on to the busy station you are
calling

You dialed an invalid or uneguipped intercom number

3. INTERCOM FEATURES

3.01 The standard 2500 set can place and receive intercom calls
and interact with keysets, SLE sets, and other 2500 seks. The
intercom Ecatures are:

Flexibhle Intercom Numbering
Station-to-Station Calling

Busy Station Callback (Queuwing)
Ring Intercom First

Ll =

A. FLEXIBLE INTERCOM NUMBERING

3,02 All 2500 stations are accessed by three-digit intercom num=
ners (%10-#57) or by a single key on the opticnal Direct Station
Selector/Busy Lamp Field (D55). Intercom numbers are assigned
during inmitialization, but can be changed using the SERV NUHN
program.

B. STATION-TO-STATION CALLING

HOTE: If you do not get intercom dial tane when going cff=hook,
wait a few seconds; you will get dial tone as soon as a
DTMF decoder is available to process your call. For more
information, refer to Modem PCB's in the SYSTEM 3PECIFI-
CATIONS section,
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3.03 To place an intercom call:

{1) Lift the handset, listen for intercom dial tone, and
dial the station {(keysets 10-89, single-lines #£10-$57).

(2) If the called party has a keyset, he can respond hands-
free. A party with an SLE or a 2500 set must 1ift the
handset to respond.

3.04 To receive an intercom call: When you hear c¢ontinuocus
double rings, lift the handset te respond.

C. BUSY STATION CALLBACK (DUEUING)

3.05 The busy station callback feature is used to notify you
when a busy station becomes available,

3.06 To use busy station callback:

(L} Lift the handset, listen for. intercom dial tone, and
dial the intercom number.

(2] If you hear a busy signal, press the pound {(¢) key and
hﬂﬂg D«

(3} When the station you ecallsd becomes available, you will
hear double rings on your phone. (If you do not answer
the callback within 12 seconds, the system cancels the
reguest .)

t4) Lift the handset and the system will automatically,
connect you to bthe reguested station,
D. RING INTERCOM FIRST
3.07 Because 2500 sets do not have internal microphones and
speakers, the Ring Intercom First feature is always enabled
(5tation Optien 4, SERV STA program). This forces the station ko
ring for intercom calls,

4. OUTSIDE CALL FEATURES

4.01 The standard 2500 set can be used for placing and receiving
cutside calls. The features associated with C.0. lines are:

A. Placing and Receiving Outside Calls
8. Busy Line Callback (Queuing)
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HOTES: (1) ©On the 2456 system, 2500 sets can only access out-
zide lines if System Option 9 is enabled and line 24
is eguipped. The 32X128 system must have an out-
going-only rotary group of lines.

(21 If you do not get intercom dial tone when going off-
hook, wait a few seconds:; you will get dial tone as
soon as a DTMF deceoder is available to process wyour
call. For more information, refer to Modem PCER's in
the SYSTEMS SPECIFICATIONS section.

A. PLACTING AND RECEIVING QUTSIDE CALLS

4.02 To place an cutside call:

(1) Lift the handset, listen £for the intercom dial tane, and
dial 9,

(21 Listen for the oukside dial tone and dial the number.,

4703 To receive an outside call: When you hear continucus
single tones, lift the handset.

MOTE: If the call has been transferred to you from another sta=
tion and you do not answer within the programmed Transfer
Recall time, the call will return te the party that trana-
ferred it, Eefer Lo KEYSET FEATURES, Section 4G, AUTO-
MATIC RECALL TIMES.

4.04 The 2500 zet can be used to answer calls during Hight Ring
mode, though it cannot be programmed to ring during WNight Ring
mode operation.

4.05 To _answer an outside call during Night Ring mode:

i1}y When you hear a call ringing in over external ringing
devices or through selected instruments, lift your

handset, listen for intercom dial tone, and press the
pound (#]) key.

{2) Press the digit 8 key.

{3) The lowest numbered C.0. line ringing in will be can-
nected to your station,
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B. BUSY LINE CALLBACE (QUEUING)

4.06 The 2300 set can be used to request a callback when a busy
line bDecomes available. All requests are answered in the order
in which they were received.

4.07 To gueue a busy outside line:

(1) Lift the handset, listen for the intercom dial tone, and
dial 2.

(2) When you hear a busy tone, press. the pound (§) key and
hang up.

{3) When an outside line becomes available you will hear
loang single rings. {If the callback is not answered
with .12 seconds, the gystem will cancel the gueue.)

{4) Lift the handset, listen for the outside dial tone, and
dial the number,.
5. PAGING FEATURES
.01 The 2500 set can be used to page, It will access all the
available paging zones (0-%), except indiwvidual talkback speakers

(extensions $60-864).

5.02 To page with the 2500 set:

(L} Lift the handset and listen for intercom dial tone.

(2} Press the asterisk (*) key and the zone code for the
area you want Lo page. Codes are listed below.

Fress Code To Access Zlone

*1 = ®g Internal paging zones.
®7 = *g External paging zones.
*0 All external areas.

[3) Make your announcement within 12 seconds.
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Ce=

ATTENDANT FEATIRES

1. INTRODUCTION

1.01 This section lists the attendant features of the system,
They include the functiens of the Direct Station Selector/Busy
Lamp Field (DSS), an optional device. A D55 attached to a keyset
allows acocess to inkercom numbers with one keystroke, and indi-
cates the ecandition of every station. The features of Che D35
are as follows:

Key Functions

Visual Indications

Intercom Features

Call Transfer and Reverse Transfer
Meagage Waiting Indication

Might Ring Mode

2. EEY FUNCTIOHNS

2.0l The DS3 II has four special function keys and 60 station
keys. Tandem DS53's are reguired for a system egulpped with more
than &0 staticons or with more than 10 single-line stations. The
gatation keys may be assigned to keysets or gingle-line sets as
shown below.

KEeyset Intercom single-Line
Eey Humbers Numbers Int ercom Numbers
1 through &0 10 through &9 -
1 through 60 10 through 5% #10 tchrough #19
1 threugh &0 70 through B9 #10 through 449

MOTE: DS5 key numbers may not be assigned to single-line
intercom numbers #50 through #5357,
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2.02 The special key functions of the D85 are shown below,

HName of Fey Function
EARE Flaces transferred calls on hold (parking).
HEFER/RLS Releases (or terminates) a transferred call

without hanging up.

C.W. IND Generates an immediate call waiting signal to
& called station, permitting call screening
before transferring.

M5 G Lights the called station's message waiting
keay .

WOTE: For your convenience, there are three methads of *hanging
up." You may hang up the handset, press the XFER/RLS key,
or press the hoockswitch,

3. VISUAL INDICATIONS
3.01 The DSS keys indicate the status of each statien., The

visual indications are as shown below. They are given in inter—
ruptions per minute (IPM),

Rate of Flash Indication

Steady The station is in use.

Slow The station is in the Do=Het-Disturb
10 IPM mode .

Fast There is an outside call recalling the
120 IPM attendant from that station. The line

key will also flash at a Fast rate.

4. INTERCOM FEATURES

4.01 All stations, with the exception of Lhe last eight =single-
line sets on the 32X128 system, can be accessed by pressing the
corresponding key on the DSS.

4.02 To place an intercom call:

(1} Lift the handset and press the DSS intercom key.

(2) ~After the double tone, announce the call,
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4.03 To place a private intercom call:

fly Lift the handset and press the desired DSS intercom key.

{2) Listen for the double tone and press the pound (#) key
on the keyset.

{3) The called party will hear continuous double tones and

can pick up the handset or press the OHSOFF key to
ANSWaT ,

5. CALL TRAMSFER AHD REVERSE TRAHRSFER

A. CALL TRANSFER

5.01 Calls may be transferred, camped on, or placed on hold
iparked) at a station. They may alsc be screened to see If the
receiving party is busy or wants to refuse the call.

5.02 If a call is transferred to an idle station, it will ring

until answered. If i1t goes unanswered for the programmed Trans-
fer Recall time, it will return to the attendant.

5,03 If a call is transferred to a busy station, the caller will
camg on and hear Music-On-Heold; 1f eguipped. The busy station
will be alerted by a Elashing line key and a call waiting signal
through the handset every 15 seconds.

5.04 If a call is transferred to hold at an idle station, only
tLhe line key will flash; there will be no audible signal. If it
goes unanswered for the Held Recall time, the call will ring at
the station for the Hold Recall time. If s1ill unanswered, the
call will return to the attendant.

5.05 If a call is transfered to hold at a busy station, the line
key will flash, but the busy party will nobt receive an auwdible
call waiting signal.

5.06 To tranafer a call to an idle station:

ILy If the station's D55 key is not 1lit:

a. Press the D55 key.

b. After the double tone, call out the party's name.
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(2) TI£ the called party answers, announce the call.

a. IE the c¢all is accepted, hang up or press the
XFER/RLE key to transfer that call and respond to
Ehe next call ringing in,

OFR; k. If the call is refused, press the medium flashing
line key to return to the caller.,

CE, (3} If there is no answer: .

4. Press the medium £flashing line Key to reconnect with
the caller.,

B. ARnounce that there was no answer and ask if the
caller wants to leave a message or hold while you
try paging the called party.

2 IE the caller wants to hold, press the called
party's D55 key and press the PARE key to transfer
the call.

d. Page the called party and anncunce that a call is
holding for him.

5.07 To transfer a call to a busy station (the DS5 key is lit):

tl) Ask if the caller wanks to hold. If =0, press the DSS
key and you will hear a busy signal.

i2) If you need to first screen the call, press the C.W. IND
key to immediately send a call waiting signal to the
busy station. Wait for the party to respond.

a. If the call is refused, press the medium £lashing
line key to return to the caller,

OR; b. If the call is accepted, press the PARE key to
transfer it to hold.

5.08 If a call returns to the attendant: If a transferred call
goes unanswered for the programmed recall time, it will return to
the attendant. This is indicated hy a line key and a DS5 key
both Flashing fast. Press the line key to connect to the caller.
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B. REVERSE TRANSFER

5.09 To reverse bcransfter:

i1y Lift the handset and dial the number of the intercom
where the call is waiting or ringing in. (Dial on the
keyset , do not use the DSS intercom key.)

{2} When you hear the double tone, press the XFER/CONF key
orn the HE‘}"EEL‘..

{3} Press the medium flashing line key on the keyset and you
will be connected to the ocubtside call.

B. MESSAGE WAITING INDICATION

' 6.01 To activate the message waiting indication:

{1) Lift the handset and press the DSS5 intercom key where
you want to leave a message waiting indication.

t2] Press the MSG key and hang wup. The MSG/DIAL key will
fast [lash at the called party's keyset bto indicate a
message waiting.

T. HNIGHT RING MODE

7.01 To place the system in Night Ring Mode:

(1Y Lift the handset of the attendant's kewvset and press the
HOLD/FWD key.

{2) Press the asterisk (*) key, and hang up. The HOLD/FWD
key will flash at the medium rate,

7.02 To cancel Hight Ring Mode: Lift the handset, press the
HOLD/FWD key, and hang up. The light under the HOLD/FWD key will
go out .
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I00-4600 Jumper, 2-6, 3-40, 4-3

2500 Set = see Single-Line 2500 Set
Absorbed Digit, #4-14
&0 Power Source, 2=4, 3=2
heepunt Code for SMDR, EB-23
a1l Call Page
KEeyset . B=40
Simgle-Line 2500, B-5&
SLE, EB=50

Allow 1=555=1212 and 1-XXxK-5B5-1212,
programming, 4-17

and 1411, 8-<&

4-14

Allow all
programming .

Allowed Ares Codegs List, B-8
programming, 4-18

Al lowed
progkamaing,

Lang Distance Mumbers, B-8
4-18

Alternate Xevset Usage, 8-10

programming, 4=-21
flternate Polnk Answerlng, B=5

Emplified Hamdser, 2-11

Bateriak [*) Key, E=&

Attendans Arrangement, B5=5
programming, 4-14

Attendant Features, §=57
actendant recall, 8-31, 8-&0
call transfer, 9-=-50
D55 key assignments, 8=57
055 feature keys, H-548

intercom calls wsing the D35, §-58
intercom numbering, 4-14

LED indications, B-58

Mmessages waiting indicacion, B-61
Might Ring Mode, &=51

reverse transter, 8-61

symmary, 1-4

trangfer to hold (parkl, H-E0

B=&0

attendant REecall, 3=31,
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E-EB

Audible Tone Indigcations {Ring Tones)
immediate Finging, E-l4
Fevsekb, d=14
pff-haok ringing,
Single-Line 2500,
SLE, E-413

4=15
d-32

- P ==

Background Musie, =38
Basic Toll Restriction, §=7

programming, 4-22
BATT=OFPEN Jumper, 2-3, 3-40, 4-3
Battery Back-up - see System Battery
Back-up

Bartery Compartment
installatian, 3-7¢
spocificatians, 2-9

saud Rate
300-9600 jumper, 2-6, 3-40, 4-3
CPU, 2=8, 3=40, 4=3
DOME /LOAD, 5-18
modem, I-7
Modem PCB, 3=-53
programming terminal, 4=3
SMDR output device, 2-%

Busy Line Callback
Hayset, 8=-23
Zingle=Line 2500,
SLE, E=5(0

[Quewing )

B=5&

Busy Station Callback {(Queuing)
Kevoet, §=1%
Single-Line 2500, 8-54
SLE, 8-4&

- ——

Cabling
connecting KSU to MDF, 3=54
connecting stations ko MDP, 3-
distances [(loop resistancel, 3

4-158, 3-14
guidelines, 3=4
gpecifications,

o

I,

2-8, 3-3
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Call Forwarding Central Frocesslng Unit (CPUY RCB
manual , B=37 BATT=0PEN jumper, 2=6, 3=40, 4=13
preset, 4-22, E=37 bauvd rate jumper, -6, 3-40, 4-3
troublesheoting, §-8 data base back-up, 2-6, E-§
fnstallacion, 3=40
Call Humber Buffering, 8-15 LED indications, 23=-40, 6-3, 6-4
BmEmOLY, £-4, =5
Call Pick-Up {feverse Transter) Music=0On=Hold, #=5, Z=A, B=14, 8=§
D55, B-=61 photograph, 3I-42
Keyeser, HB=31 ROM sockets, 3=3id4, J=40
SLE. 8-4a% ROM/RAM jumper, 2-6, 3-40, 4-3
BS2320 interface, 2-5, Z-9, 3-73
Call Privacy, BE=T specificatian, 2-5
system clogk, -5

Call Splicking
intercom, H=1%,
C.0. call, BH-48

d=45

Call Transfer
call pick-up (reverss tranasferc),
E-£9, 8-=£1

intercom, B-21, 38-59
aff-premise cransfer,
ouvkside, B=Z8, E-49,
speed transfec, B=ZL
rransfer recsmall, B-312
transfer to hold {pack),
trouhleshooting, 6-=10

4-21, 8-4%

B=59

g=a0

Call Waitimg
executive, #-1%, 1-&0
intercom B-1E, B-45
outaide call, B-32, 8-43

Camp—oin
capacities, 2=1
iRntessam S5=13,
outside call,

g=45
B-32

Cardcage - sea Cardfile

Cardflle
agsaembly, 3=324
strapping, 3=-2ZB

Cantral

OfFfiece Lines - see .0,

wenbral Qifice Unit (COUl
dial puelae signalling, 2-6,
OTHF sigralling, 2-&, 31-49,
DTRE/Dial Pulse jumper, 3-49
ingtallation, 3-49
LED indicatians, 6-4
cutgoing satary line group.
photograph, 3-30
ROM sockets, 31-324
rotary conversion kit

FCHB
1-29,
E-B

-6,

E=f, 3-49

=31,

Lines

-6

4-10

Page I-2

Circulit Board = see Printed Clrcuit

Board {(BCBI

Cirpuit Humber Assigrment
.0, line, *-7, 31-31
programming, 4=26
station, -7, 3-3I, 4-31, 4-32

Circult Humber Listing (CIR) Program,

G=25

CHMF FLB - see Conference (CWF)} FCB
C.0,. Calls = moe Outside (C.0.) Call
Features

r.o. Line Monitoring, B=41
programming, 4-=Z1

C.0. Lifne Queuing - see Busy Line
Callback {Quewing

C.0. Lines
characteristics, 2-5
circuit number assigmments, -7, 3-3
cannection ko MDF, 3=7
equipping, 4-25

for off-Premise Starions, 3-20
ipgralilarion, 3=7

Keyset access, =46

lightning prortecrion, 3-7
gutgoing=only Porary grous, =6, B=10

reskrickion, 9-1%
ring=in, B=13

ringer eguivalence,
Einging voltage, 2-=5
geingle-line access, 4-46
specifications, 2=5
troubleshoocking, 6-15

2=5
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Conference (CNF) PCEB DIF Switches
installation, 3=51 Ds5, 3-6E
LED indicacions, 6-3 Eeyser , 3-60 _
photograph, #-52 Eeyset programming, 4-2
specifications, 2-8

Direct Iawabd System Access [DISAL, 3-335
CHF BJB, Z=E
programming, 4=14

Conferencing, 5-33, 8=50
CHF PCR, Z-B
Eoyset, =33
off-premise transfer, 3-31, B-439 irect Line Key Selection, 8-23
SLE, #-50 outgeing-only rotary line group, 2-8,
troubleshosting, 6-10 B-10, #-23

Consultation Hold (Keyset), EB=20 Direot Ring—-In Linme Flexibility, =105

Coll PEB - see Central Offiece Unit (2O Direct Station Selestor/Busy Lamp Field

rCB

CPU PCB - see Central Processing Unit
[CFU} PCH

Customer Support., 6-17

—_ b_-.
Daka Baee Back-up, 2-6, E-h

Data Base Programming = Sea Byatem
Frogramming

DE Ringer, 2-2
imnstallation, 3=649

Defective Unit Rebwurn Policy, 6-1
Return Authorizatioen Tags, 0=1
Material Return Authorization {(MRED,

B=1

Desk Speaker, 2-11
- see also Full-Duplex Spaskerphonée

iagnostic Programming, 3-1
Display (DISP), 5=1
DUMP FLOAD, 5=17
On=Line Monitar (ONMMI, 5=7
Festars [REST), G5=3
SMDR Error Messages, 5-3

0lal Pulse Signalling, 2-6, 3-49, 2-bB
Dial Tone

SEingle-Line 2500, 2-7, 8-44

ELE, 2-7, B2-44

craubl eshooting, =11, 6=12

Digir "1™ Dialing switeh setting, 3I-60

(551, 2Z-3
AC transformers, 2=3, 3=-62
dimensions, £-3
DIP switches, 3-64
fpature keys, 8-53
key asaignments, E-37
maximum number, 2=3
photograph, 2-1%, 2-16
specilications, 2-3
ramdem, 2-31, 3-G2
voltage test points, 3-62, 3-64
with AL powar, 2-31, 3-62
with DT power, 2-3, J-61
= zoa alsa httendant Features

DISA - see DMrect Inward System Aogess
(DISA)

Display (DISPF) Program, 5-1
command code definitlions, 5-2

Do=Not=Di sturh Hode, E=-33
Keyset DIPF switch setting, 3=-860
troubl eshooting: 6-E

LSS Features = Sse& Attendant Features

D55 - see Direct Station Selector/Busy
Lamp Field (D551}

OTMF - see Dual-Tone Hulti-Freguency
{DTHF) Signalling

DTHF/Di al Pulse Jumper, =6, 3=4%

Dual -Tane Multl-Freguency (DTHF)
signalling, £-6, 3-4%, E-6&
asterisk [*] key, E-0G
daceding circuiks, 2-7
jumpgr, I-49

Page I1-3
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DUMP/LOAD, 5-17 Full=Duplex Speakerphaone

baud rate, 5=13 DIF switch setcing, 3-60

pecfarming a Dump, 3-1%2 kit, 2-11

performing a Load, 5=20 troubleshooting, &-9

Hilent 700 terminal, 5=17

Fuses
battery back—-up cable, 3-70
ETH=A PCB, 3-43
system power supply, 3=37

== B ==

Environment 2]l Reguirements, I-5%, 31-1

Equipped Lines (EQ)) Frogram, 4-25 - F ==
Errar Meossages, 5-4 Grounding
emabling, 4=15 E3U, 3=39
error format , S-4 HWRE, 3=21
*HHI error format, 5-6 pawer supply, 3-39
Exesutive Call wWaiting, 3-1%
switch option, 3=-60 _— H ——
External Hight Ring Relay, 2-8 HAC - =e¢ Hearing Aid Compatible (HAT)
Bxternal Paging Speakers. 2-8 Handser Amplifier, 2-11

installation, 3-17
~ [ Handgfree Answering, 8-16
External Ringing Devices, 2-3 volee announcing, G-16
installation, 3=1%
Aardware Spocifications - see

External Ione Faging, 2-8 Bpecifications
Koeyser , d=40
Single-Line 2500, &-58 Hoadger Adapser, 2-11
SLE, 8-51
Hearing Aid Cempatible (HAC) Receiver,
1-11
— F ==
e . High Weltage Ringing Adapter [(HVEAI],
FCO label, 3-25 2=2, =11, 3=2D0
C.3,. line specifications, 3=20
Features. 8-1 i grounding, 3=-21
Attendant, 8-5 installatien, 3-20
capacities, 1-5
Reysetr, #-11 Hald Recall, B-9, 8-32, 8-48
o - L P P
Single-Line 2500, B-52 programmin 4=17
SLE, 8-42 ¢ o
summary, l1-1 HOLD/FWD key, B=12
System, EB=3
- see alsc separate listings Held
: consultation (Keyset), 8=20
Field Service - see Customer Support I-Hald disable, {—15 ’
outside calls, B=29, BE-44
Flash Rates [Rey LED's)
troubl eshoot i &=
&5, E-5E e
Feyset, BE-12, B-13 Hookswitgh, 4-13

Farbidoen Central 2ffice Codes List, B-8 HVRA — see High Voltage Ringing Adapter
programming, 4-19

Fage I-4
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Initialize (INIT) Pregram, 4=9
initialized system values, 4-9
station circuit numbers, $-31, 4-32

Installacion, 3-1
bartery compartment, #-70
cabling, 3=3
cardfile assembly, 3=24
cardfile strapping, 3-26
CHF FCB, 3-El
C.0. Lines, 3-7
Col PCB, I=d49
CPU PCH, 3-40
0O=5, 3-8Z, 3-81
external musie souvece, 3-17, 3-74
HY&A, 3-20
Kay Service Unit, 3-24
MODF, 3-B
Meb I & II BCH, 3=353
KFodem II BCR conmectlion Eo Lthe MDE,
i-17
modular jack assemblies, J=-4
night ring relay, 3-17
night ring tone, 3-17
night transfer comtact, 3-17
off-Premise Stakion, 3-20
Simgle=Line 2500, 3=-69
SLE, 3-89
SMDR output devige, F-T3
azatien cablesa, 3-9
station instruments, 3=57%
gration loop resistance test, 3-15,
i-1%
5Th-A PCHB, 3=28, 3=43
STH=B PCB, 3=28, 3-45
5TH-C PCE, 3=28, 3=-47
summary, 1-3
system batcery bDack-up, 3-T70
aystam power supplies, 3-29, 3-34
talkhack speakecss, 3=17
taels and supplies, 3-3

Intercom Call Camp-on
Kevset, bB=10
SLE,d3=45

Intercom Call Features
pusy station callback (guewingl, 8-1%,
E-4d, #-54
call waiting, E-18, 8-45
call splitting, 8-1%, E-435
camp=-on, B=-18, 8-=-3%
gonsultation held, #-20
execubive call waitimg, B-1%, #-45
handsfres answerimg, E-1é

Intercom Call Features {concinued)

intercom numbering, 4-14, 4-IZ6, B-1&,
E=-d4d4, d=53

private intercom call, B-18

ring intercom always, 4-21, B-21, 8-46

ring intercem fipst, 4-21, B-22, 8-46,
8-54

speed transfer, E=21

station-to-station call, B-17, #=44,
8-53, H-5E

transfer =21, BE-59

troubl eshook ing, 6=11

using the BSS, 5-53

yolce anfnouncing, B=16

Intercam Call Hold (Kevsers), H5-20

Intercom Call wWaiting
Keyset, #3-18
SLE, B=4%

Intercom Mumbering
Keyser, B=la
Humber Change (HUM} program, 4-26&
Single-Line 2500, B=53
SLE, 8=44

Intercom Quauing
Feyseb, £-19
Single-Line 3500, BE-54
SLE, 8-45

Intercom Security Tone, 8-16
integroom Transfer (Reysetd, B-21

Internal Zome Paging
Heyset , B-q40
Single-Line 2500, 3=56
SLE, #-51

ISIS, &=17

_— g -

Jumper s
INQ-92&£00 Jumper, -6, 3-40, &-3
EATT-0PER Jumper, 2=5%, 3=-20, 2-1
cardiile strapping, 3-28
col PoB, 2-7, 3-4%
CPU PCB, 2-4, 3-40, 4-3
DIMFP/Dial Pulse jumper, 3-49
ROM/RAM Jumper, 2-6, 3-40, 4-3

Page I-5
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Eey Serviee Unit [(KSLU)

cardlfile assembly, 3-24
cardfile strapping, 3-28
circyit boards, 3=40
connectian ko bhe MODF, 3-5%6
dimensions, 2-4
g¢nvirgonmental regquirements, 2-5, 3-2
FCO label, 3-25

grounding, 3-3%
installation, 2-5, 3-24
memory , 2-4

photograph, 2-17, 2-148

powar supply (6800831, 31-20
pader supply (680,041, 3-34
site planning, 3-2
specificarions, 2-4

speech channels, 2=4

Eeyset, -2

C.20, line access, 2-6
dimensions, 2-2

DIF switches, 3-60
installation, 3=57

key functions, E-11

maximum number, 2=2

madular jack assemblies, J=4, 31=37
LED flash rates, B-13
photograph, 2-13, 2-14
programming, 4-2
gpecifications, 2-2

troubl eshonting, 6-11

voltage teat poines, 3-58

wall mounting, 3=58

= 2¢e also Statien Instruments

Eeyset Feakures, #-11

attendankt recall, #-311, E-G&0

audible bpne indications, EB-14
backaround music, #-34

busy line callback {gueuing), E=23
busy stakicn callback {gueuingl., 8-=19%
call forwardimg, manual, &-37

call forwarding preset, 4-22, B-37
call number pufferimg, 8-13

call pick-up [revserse transfer), 8=-3l
call splitting. g=19

calls on hold, B-29

C.0. line monitoring, 4-21, E=4l

2.0, line gueuing, &-23

conferencing, B-33

consultation hold, 8-30

direct line key selection, B-Z3
Do-Kot-Dispurk, E-33 .
exacutive call waiting, #-19

Feyset Features [@antinued)
handsfree answering, E-l&
hold recall, 8=32
intercom camp=on, 9-18
intercom call waiting, 8-13
intercom call splitting, 9=19
intercam calls, E-17
int ergom numbering, EB-14&
intergom sesurity tone, 3-=14
intercom transfer =21
last nymber redial, &=238
LED indications, BE-12, B-13
line key skipping, B-24
message walting, §=3%
off=hack ringing, 3-60, 8-15
2ff-premise tranafer, 8-31
on=hoak dialing, 8-25, 8-35
on—hook monitoring, 9-35%
on/oEE speaker conteel, 8-15%
ourzide call waiting, 8-312
outside call camp=an, 89=32
outaide calls, B-22
outside dial tone restore, H9=24
pacing, E-40
privace intercom call, 8-18
ring intersam always, B=21
ring intercom firsc, B-22
speed-dialing, B=-%, E-24
speed transfer, EB-21
gummary, l=2
transfer recall, 2-32
transferring outside calls, E-20
valume control, 8=15
voice announcing, =16

K3U — see Rey Serwvice Unitc {KE50)

_L_—

Laze Humber Redial, 8-28
troubleshaating, 6-8

LED = gee Light-Emitting Diode [(LED)

Light=Emitting Diecde (LED) Indicazions,
o0 BCR, E-4
CHF PCB, 6-2
a2l P“:Hr -:'l_"!'::'p E"ji E-i
D55 keys, 8-58
Feyset kKeys, 8-12, B-13
MoD I PCR, &-5
MOD II PCE, 6=3
Power Reget, §=3
5TH PlB's, o-4

Lightming Protection, 3=7

Page I-6
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Line Key Assigrments, 2Z-7 Modem II {MOD II) PCHE
programming, 4-23 baud rate settings, 3-53
cannegction te the MDF, 3-17
Line Key Skipping, 8-24 nTMP deceding cirguits, 2-7
external night rimg relay, I-8, 3-
Loud Ringing Adapter [LRA), 2=11 excermal pagimg speakers, -8, 3-

LEA - see Lowd Ringing Adapter [LREA]

— H ——

Main Distribution Frasme (MDEF)
bhagkboard, 3-6
cabling, 2-8
C.Q. lines, 3-7
connecbion to K3U,
dimensions, I-6
installation, 3=
MOF=to=K&EU cablasg,
maodem connections,
RIZ1X mlask, 2=9
specifications,
station cables;
terminal blocks,

3-56

i=5%ik
3-17

2-8,
3-9
2-8,

-6

i-8

uwnused station circuics, 3-9
Maintenance Summarcy, 1-3
Material Return Authoarizatian (MRR), 6-1
HIOF — see Hain Mstribution Prame [(MDF)
Memory, 2-4, 2-%

Measzage Walcing Indicacion, B-=34
attendant, B-41
mescage center, 4=4,
traublesnooting, &-9

B=39

MOD I PCE = see Modem I (MOD I) PCH

MOD II PCD - See Modem II

Moden Baud Rate, 2=7

Modem I {MOD I} FCB
baud rate sectbings, 3I-53
DTMF decoding circuits,
installation, 3-53
LEDr indications, 6-35
photograph, 3I=54
apaecifications,

2=T

£=T7

[MOD II) PCE

installatian, 3=53
LED indications, &-5

night ring relay 2-3, 3-17

night ring tone, 2-8, 3-17

night ktransfer contact, 2-B, 3-17
photograph, 3=55
gpecificavions, 2-7
talkback speakers,

-8, 31-17

Modular Jack Assemblies, 3=4
valbage check, 3=57

Mocherboard - sece Cardfile Assembly

MEG/DIAL key, E=12

Mulbi-Line Eeyset = see Hevset

Music-on-Hold, -5, B=hA

connector, I1-&

a¥rarnal music BoUECeE,
1-74, 8-6

Tice Tane, -6

croubl eshooting

i=E,

G-1&

- N -

Hight Answer
Keyset DIPF swicch setkbing, 3-60
Single=Line 2500, 8-55
SLE, B=47

Hight Rimg Mode, BE-B1
Heyvser DIF switch setting, 3=-60
Wight Ring Relay, 2-8
inscallation, 3=17

Night Ring Tane, 2-8
adjustment , 3-18
installation, 3=17

Might Bimgimg Arrangement, 8-5

= see also Hight Ring Mode and Might

Angiwar

Hight Transfer Contack, 2=8
installacion, 3=L7
-2

Humber Change (NUM] Pragram,

Page I=7
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__ﬂ__
Off=Hook Ringing, B-1%
Eeysek DIP switeh setting, X-60

if-Premise Station
HVRA, 3-20
installatiocn, 3-20
oFX lines, 3-20

Cif-Premise Transfer, 8=31, 8-48
On-Hook Dialing, 9=25, 8=235
On-Hook Monitarcing, B=35
On-Line Monitor (OWMH] Program, &-7
Change {(C}, 5=%
commands, 5=7
Control Block Display, S5-B
contral block formats, 5-10 bto S5-1&
Memory Msplay (M), 5-%
Quic [0}, 5-10
Dn=5ite Programming - see Programming
O8N OFF key, 8-12
OnsOEf Speaker Control, B=15

Opsrator (Attendant ) Extensian
Assignment , 4-14

dotion Code Listing {OPT) Program, 4-12

Opticnal Eguipment
amplified handser, 2-11
desk speaker, i-11
external paging speakers, 2-E, 1=17
external ringing devigces, 2-3, 3=-17,
3-74, B-§
external Pusig source, I-6, 3i-17
handset amplifier, 2-11
headser adapber, 2-11

hearing aid compatible {HAC] receiver,

=11
HVEA, 2-11
loud ringing adapter (LEARD, 2-11
paging speakers, 22-8, 3-17
speakerphone kKic, 2-11
Lalkback speakers, 2=8, 3=17

Ordering [parts) Procedurse, T7=1

Dutgoing=Only Borary Line Group Access,

2=6, 8-110
programming, 4=15

Dutside (C.O.) Call Camp-On, #-332

Cutside (C,.0.) Call Features
atkendant recsll, 29-31, 8-&0
busy line callback {(gueuingl, 8-22,
B-5%0, S=-%&
call farwvarding, manual, =37
call Forwarding preset, 4-213, 8-37

call plek-up {reverss cransfer), 3-211.

=49, =81
call spliteing, 9=44
call waliting, #-32, 8-43
camp=on, =32
C.0, line monitoring, 4-21, 8=-41
C.0, line gueuwing, B=23, 8-50, E-%&
conferencing ., 8-33, 8=50
direct line key selection, H=I3
held, 8-29, a-if
held resall, 9=32, 9-44
last number redial, &-8, 9-238
line kev 5k!pping, 5-24
night answer, 8=47, 8=55
off-premise transfer, 8-31, 8-49%
on=hagk dialing,., B8=25
ocn-hook monitoring, 9=35%
cutside dial tone restore, BE=Z4
placing, 8-22, E-47, E-55
receiving, 8=23, B-47, B-55
200 pumbers, 8-26, E=27
speed-dialing, B-26
EMDR account oode, E-23
transferring, £-29, B-39
troubleshooting, 6-12, 6-13

Oubside (C.0.] Call wWaiting
Yeynee , B=332
SLE, &=48

Dutside Call Transier
Rovsat, B=2%
Single-Line 2500, B-50
ZLE, B-40
Outside Dial Tone Restare, B=24

overview, 1-1

Page I-8
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Paging
all call page, B=40, 8=51, 9-56
gxternal, #=B, 8=40, BE=%1, 9-%&
intgrnal zone, 8=40, BE=51, #=%6
programming, 4-23
speaker installation, 3-17
talkback speaker, 8-41, #-51
croubleshoating, &=10

Park [Transfer to Hold), 8=&0
Fart Mumbers, 7-2 to 7-4

Placing an Dutside Call
Eeyset, B=22
Single-Line 2500, E-53
SLE, 4-47

Power Failure Capabilities, B-&
data base back-up, 2-6, E-6
ayatem bacttery back-up, 2-3, 8-&

Power Source, 2-4
ingtallacion, 3=2

Pawer Supply = ses Systam Power Supply

Printed Circwit Boapd (BPCB), 2-5
imnstallacion, 3-40
specifications, 2-5
- see also geparate listings

Private Intercom Calls (Eeyset), E-1B

Private Ring—-in Lines, B-13
to create a private line, d=21

Frogram FPlanning Sheesks, 4-29, £-30
Frogrammable Peatures, 1-2

Frogramming Terminal
baud rate, 4=3
on=3ite pragramming, -2
oparacion, 4=4
remote programmimg, 4-2, 4-3
RE233C, 4-2
set-up, 4-3
specifications, 2-%
trounl eshoating, B=15

Programming . 4-1
Cirguit Mumber Listing [(CIR), 4=26
Dizplay (DISP), -1
DUMPLOAD, S5-17
Equipped Lines {(EQU), 4-1%
Imitialige [IHIT}, 4-5
Eeyser, 4-2
methods, 4-2
Humber Change (HUM), 4-26
on-Line Monitor {OMMMY, 5=7
Opcicon Code Listing {OPTI, 4-12
outline, 4-6
p:ug;am planning sheets, 4-2, 4-20,
4=
Aestart (REST), 5-3
Seprvice [SERVY, 4=11
Goftware S5£1f-Test (TEST), 4-8
Station Features (STAa), 4-19
gystem, 4-6
System Features (5¥YS5), 4-13
Timg and Date (TIME}, 4=10
Yerify Cirguit Assignments (VER), 4-2E
- sae also separakte listimgs

== [ ==

QUE key,. B-10

Quguing
Co. line, 8-23, B-30, E£-38
intercom, 8-19, B-46, B-54
- s58e also Busy Line Callback and Busy
Station Callback

— | ==

REecall Timers
accendant, =31, 8-80
hold, =17, E=32
transfer; 4-17, B=9, H=32

REeceiving an Dutside Call
Keyser, 8-232
Simgle-Line 500, E-33&
SLE, 3-47

Redial , 8-2B
programming, 4-153

Remote Programming, 4-2, 4-2

Replacchent Farts, 7-1
lists, T=-2 o 7=4
ordering, 7-1
spare parre, 7-5

Page I-9
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Rescart [(RESTI, 5-3

Return Authorization Tags, 6-1

Reverse Transfer (Call Pick-upl
oss, E-gl
Kayset, BE-31
ZLE, E-4%9

REI Troubleshooting, =xiv

Bing Intercom always
Fevset, 4-21, E-21
SLE, E-46

Ring Intercom First
BEeyzelk, =21, B=22
Bingle=Line 2500, B=54
ELE, E=46

Rimg Signale (Tones) - see Budible Tone
Indications

Ring=In Assignments
Kevset ; B-15
restrictiaons, BE-13
SERY S5TA progeram, 4-19

Ringer Eguivalence

C.0. line, 2-5

ring generator for Single-Line sets.

3=20

RJZ1lY Block, Z-9
ROMHAM Jumper, Z-6, 3=40, 4=3
Retary Cenversion Kic, Z-6, 3=49
Rotary Group C.0. lines, 2-6, 8-10
RS232C Interface, =5, =9

pin—out, 3-73

programming terminal , 4-2
specifications, 3-73

— ==

500 nNumbers = see Spacialized Common
Carrier (SCCF mMumbers

Service [(SERV) Program, 4-11
Cirgcuit Kumber Listing (CIR), 4-2B6
Equipped Lines (EQU}, 4=25
Humber Change (HUK), 4-26
Option Code Listing (QFT), €-12
Station Features (STA], 4-1%
Syatem Feabtures (5¥Y5), 4-13
Verify Clrewic Assignments (VER), 4=23

Silent 700 Terminal, 5-17

Single=Line 2500 Set
C.0. line acoess, -6
DT ringer specification, 2-2
DC ringer installation, 3-69
dimensions, 2-2
installation, 3-f%
masimum number, 2-1.
speclifications, 2-2
= S&2 alsg Station Instruments

Single-Linc 2500 Set Features, #-52
busy line callback [guewing), B-36
busy stakion callback [gueuving), B-54
;nLer:Dm calls, #=53
iatercom pumberfing, 8-53
kay functions, B-53
night answer, 8-5%
outside calls, B-54
paging, E-56
ring inmtercom firat, 4-54
rimg signals, B-52
SUmMmAary, 1-4

Single-Line Electronic (SLE] Set
C.0. line apgcess, -6
dial tone, 2-7, B-44
dimenzions, 2-2
DTMF decoding circuitry, 2-7
installation, 3I-69
Mmaximum number, 2-2
special festure key, B-432
specifliecations, 2-2
volume control, 8-44
= s@g also Stacion Inskruments
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Single=Line Electronic [(SLE] Set
Features, 9-432

audibhle tone indications (ring Lomes).

E—-473 .

busy line callback {gueuingl), 8=50

busy =station callbask, (gueuwing), B-&6&

call pick-up (reverse transfer), B-a9

call splitting, 3-45, B-33

rall eransfer, =49

call waiting, 3-45, B-43

calls on held, 9-47

confersncing, E-50

interoon calls, B-44

intercom camp=on, B-45

intercefm numbering 8-44

night answer, 3-47

cutside calls, 3=486

paging, #-51

ring intercom always, 8-46

ring intercom first, 3-46

symmary , 1-4

site Planning, 3-=2

ZLE = see Single=Line Electronic Set
[SLE}

SHMDOR - see Station Message Detail
Recording (SHDR)

Eoafrwars Self=Test (TEST) Program, 4-B
spare Parts, 7-1, 7-3
SECL key, #-42

Speakecphone — sge Full=Duplex
Speakecphone

specialized Commen Carrier (SCCH
Wumbers, 8-24, 8=27

Specificarions
BS power source, -4, 3-2
battbecy compartment, 2-=9
cabling, 2=8, 3-3
C.0. line characteristios, 2=5
CHF PCB, 2-8
CPU PCE, 2-5
OC eiager, 2-2
o555 2-2
ces AC zransformer, 2=3
Eeyser, 2-2
ks, 2-4
MDE, 2-E
oD PCR"s, #=7
off=-Frezise Station C.0O. lines, 3-20
peinted circuit boaeds, 2-5

gspecifications [continued)
programming terminal, -9
RS20, =5
gingle-Line 25300, 2=2
SLE, 2-2
SHOR output device, 2-9
sTH PCR 2T
summary, 1-1
systam Dattery back-up. 2=4
system power supply., 2-4

Speesh Channels, Z-=4

Speed Transfer (Keyset), B-21
keyset DIP switch setting, 3=60

speed-Dialing, 8-26
troubleshooting, B-9

Skation (STH) PCB = gee individual
listings for S5TH PCE's

Statlon Cables
pconnection to the MDF, 3-9
pnused stetion circuics, 3-9

grarion Cirewit Humber Assigament, 2-7,
i-3, 4=31, 4-312

Station Features {§Th) Program, 4-1%
Keyzat options, 4-19, 1=21
paging zones, 4-22
preset forward extension, 4=22
gingle=line opticens, 4-24
tenant number, 4-23

Erabkion Instrumentz
alternate heyset usage, 4-21, B-10
dimensians, 2-2
LEs, 2=3
installation, i-37
Keysers, 2=1
maximun number, 2-2
single-Line 2500 Sets, Z-2
SingleLine Electropnic (SLE) Sets, 2=1

Shation Loop Resistance., 3-2
2456, i-la
1251 2E, 3=15%
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Staction Message Detail Recording (SDMR)
acoount oode, E=23
BrEor Messages, S5-3
installation, 3=73
optlons, #-3
aukput device, Z-9, 3-73, 4-3
printout, Be=4
progremming ., d4-14
recprd ingoming call . B-23
RS232¢, 2-9

Statign Dprions
keyzet, 4=19, 4-21
gingle=line, 4=24

Scation=& [ETH=-A] BCH
ftuses, i-43
installation, 3-28, 3-43
LED indications, 6-4 -
photograph, I-44
specifications, 2-=7

Statian=B (STH-RA) B{B
installation, 3-22, 3-45
LED imndicatians, 6-4%
photograph, 3-46
epecificacions, -7

Station—-C [(STH=C}
inskallation, 3—-47
LED inﬂicatipns, B=4q
photograph, I-48

station-to=s=zatlan Calls = sag Interscd
call Features

ETH FCBE = geo Statien (STHY PCE
Straps = se¢ Jumpers
Supplies and Tools, 3-3
System Battery Back-up, 2-%, 3-B
charger, 2=10
compartment, =%, 3-T0
fuge, I-T0
installacion, 3=T70
specifications, 2-9
System Capacities, Z-1
System Cleck, 2-5

Syastam Configuration, -3

Svstem Featwuroes, E=3
aleernate Keyset usage, 4=21, E=10
attendant arrangement, 4=14, H=3
call privacy, 3-7
data base back-up, I-6, H-6
DISA, 4-18, 8-15
dial pulse sigmalling, 2-6, 3-4%, 8-6&
OTMF xignalling. =k, 1-4%, B-&
Mysig=-0On-Heold, 2-5, 8-6
night ringing arrangement, £-3
cutgoing=-enly rotarcy line group

acceaa, i-6, B-10

power falilure capabilities, B-6
SMDR, EB-3
Summary, l=2
eystem Dattery Dack-up, 2=%,
cpneant service, =7, 4-26, EB-
tell restriction, 8-T
variable time—out capabilites, §-9

g-&
g9

System Features {(5Y5) Frogram, 4-13
absorbed digig, d4-18
allowed ares codes, 4-1E, B=8
allowed long distance numbers, 4-1E,

B=8

DISa line, d4=18
forbidden office codes, 4=1%, E-B
hold regall time, 4=17, 8=9
message canter, 4-14, E=39
operator {attendant) extension, 4-12
system options, 4=14
transfer recall time, 4=-17, 8-32
WARTSE lime, d=17, HE=E

Syar am Memaory, 2-4, 2-5

System Oprions, 4-14
prror Message enable, 4=15
hookswiteh, 4=15
I-Hald disable, 4-15
lipne key 24 rotary, 4-15
redial timing, 4-13
EMDR T-diglts, 4-1
SMDR e=diglts, 4-1
Tiz Tone, a-13

%
4
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System Power Suppl

ynattery ba:k—EEa??-ﬂJ 2=%, 4-6
elegctrical test, 3=-317
fugas, 3=317
grounding, 3=39
installatian 6BO,08A, 3-29
installation 680,08, 3=-34
power autput, =4, 3=2
power source, =4
gpecifications, =4
yoltage surge protection, 3-38

valtage tesk points, 3=-33, 3-36, 3-37

Syst em Programming

Display (DISP), 5=2

DUME LOAR, S5-17

Initialize {INIT), 4-9

on=Line Monltor {(OMMH], 5-7

putline, 4=6

Regkart (REST), 5-3

Service [SERV), 4-11

Software Self-Test (TEST),. 4-4

Time and Date (TIKE}, 4=10

- sege also Programming and separate
lisking [or programs

Gystem Specifications - see
SGpegifications

System Timers = see Variable Time-Dut
Capabilitiez

—— T ==

Talkback Speaker Paging
Haysar, H-41
SLE, E=5L

Talkback Speakers, 2-#
ingtallation, 3-17

Tandem D55 Unics, 3-62

Tenant Service, 2-7, -9
line key assignment, =-23
program=ing, 4-23

Terminal Blocks, =B, 3=E

Tie Tane, =&
praogramming. 4-15

Time and Date (TIHE) Program, 4-10

Timgrs - see Variable Time—Ouk
Capabilities

Fage

Toll Restriction, &=7
ansorbed digit,. 4=-18
allow 411 and 1411, d4=16, 3-B

allow 1-555=1212 and 1-xxx-5353-1212,

4—1? F E'B
allawed area codes lisk, 4-18, 8=B

allowed long distance numbers, 4-18,

a-8
hasic, 4-23, B=7

farbidden central office codes. 4-1%,

B-d
WATS line access, 4-17, 8-8

Tools and Supplies, 3=3

Tranafer Reocall, E=32
programming, 4-17

Transfer = see Call Transfer
Transfer to Hold (Park], 8-60

Troubleshasting, B6-1
c.0, Lines, B-13
Customer Suppart, &-17
dpferkive unit returm, G6-1
external cammunication Eailures,
foaturae failures, 6=92

internal communication failures, 6=11

1515, 6=17

Keysat, &-11

LED indications, 6=3 to 6-35
preliminary checklist, &-2

procedures, -7

progracaing terminal, B=135

syastem malfunctions, &=14

mm ] ——

Unpsed Stacion Circeits, 3-9

_— Y ==

Variable Time-Dut Capabilities, E-9
abandened call bimec, 8-%
call waiting tone, E-9
hold recall, 4=17, 8-%, E-323, 3-48
lamp status, #-8
paging time=out,
ELation camp—an,
transfer recall

=4
1

£ 0T D

7, 9=-%, B8-32

r

verify Circuwit Assignments {VER)
broqram, 4-28
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voice Aannouncing, B=14
voltage Surge Protection, 3-38
Voeltage Test Points
LEs, I=-62, 3=64
Keyset , 3=58
systaem, 3=33, 3=38, 3-17
valtmeker, 3-3
volume Conbrod
Heyset, 8=15
SLE, 8-=44
- 'H —_——
WATS Line Access, B-B
programming, 4=17
- XYE ==
XFER/CONF Key, 8-12

20HE BAGE ey, 3-12

FPage I-14



INTER-TEL ADDERDOM EFFECTIVE MAY 16, 1985

CHANGES TO ISSUE 2 OF THE

2456,/32X128 INSTALLATION & FIELD MATNTEMAHNCE MANDOAL
Part No. 681,B8002-=0

This addendum updates the current issue of the Installation &
Field Maintemance manual. Include this information with your
manual for futu