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Section 1
Introduction

1.1 GENERAL

This manual has been written for those personnel responsible for the
installation and maintenance of the key bx 1632C and 2864C. As these two
systems are virtually identical the main body of this document begins
with an overview of the key bx 1632C and then proceeds with instructions
for installation and post-installiation checkout. The final section
contains  troubleshooting charts for field maintenance purposes.
Appendix A notes how the 2864C differs from the 1632C, and Appendix B
provides the cabling and wiring instructions and Figures for the 2864C
installation. Printed circuit board provisioning instructions are given
in Appendix C and Appendix D explains alternative comfigurations for the
PFU in conjunction with the emergency telephones.

1.2 REASONS FOR ISSUE

This subsection will provide update information in future issues of
this document.

1.3 ADDITIONAL DOCUMENTATION

Field maintenance personnel should be familiar with the key bx 1632C
& 2864C System Description manual (TLRD-104-262-114) which gives a
detailed description of system features, services and special
applications.
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Section 2
System Overview

2.1 GENERAL

The key bx 1632C is a stored program controled switch capable of
serving 16 central office (C0) lines and 32 internal communication
lines, The key bx can handle all types of trunks (e.g. standard CO
lines, PBX, WAIS and Centrex lines) and both dual tone multifrequency
(DIMF) and impulse dial signaling. The 32 stations served by the key bx
may be comprised of standard key bx "smart' sets, Featurephones and
single line telephomnes (SLTs). Furthermore, two stations may be defined
as attendant positions and enhanced by the addition of direct station
select (DSS) consoles. Two busy lamp field (BLF) conscles (or up to four
if the DSS consoles are not installed) can also be supported.

2.2 SYSTEM HARDWARE

2.2.1 Key switching unit - KSU. The key switching unit is the heart
of the key bx (see Figure 2-1). The KSU case houses all the control
cards, line <cards, trunk cards and option cards that interface between
the CC lines and the stations to provide the features and services of
the key bx. One MS, M, GP, TR and (where impulsez dial CO lines are used)
1D card is essential- to any system configuration., The number of L
(line), T (Trunk) and MX (matrix) cards used 1is dependant on the
capacity of the system. Cards R, TRB, TTD, XPG and SLI/OPX are used when
extra features and services are included. A description of all the
cards used in the key bx 1is given in the System Description manual
(TLRD-104~-262-114). A drawing of the KSU case is provided in Figures 2-2
and 2-3,



TLRD-114-262-127, Issue 1
PRIMTER
NOTE: WITHOUT PFU CONNECT JI13 TO BLOCK E
TERMINAL BLOCKS (MDF)
TELEPHONE POWER A | $TATIONS
027
SUPPLY 48vDE
g | PTATIONS
- 8 YL
a2 3
“22V
Y " c | 1anons
—~ KSU 3ei43
= »
1632C
v 24v
48 p | sTaTions
1 2 ~4avé 44+5]
l 1 GND s
RINGING sTUD
GENERATOR DECRE
______ § I
¥| 3| ezav
J2 CO.LINES |18
POWER SUPPLY POWER £ DsS/BLF, DSS/BLF
/ AC MAIN UNIT FAILURE BLF,BLF
11O VAC —e—— e ————
230, UNIT n l' EMERGENCY
(PFU) + F | reervoes |
! iHe |
S 1
b e E
EXTERNAL
G | ragine .
BACK UP [§1-1]
UNIT :
AND
BATTERY
TO GROUND
SYSTEM

Figure 2-1 key bx system schematic (1632C).



tion 2: System Overview

e '
=1
B PPl rrrr rr r rd L ’ 3
/////////////_///////////////

| TRE__M__MS TRI_GP__1TD MY _MX2 MX3 MX4 1
|
&

LU b
P L L L e o e o .
o 7 7 Z g 7 6
= - 4 Za ~d - Py - - = =3
TI__ T2 T35 T4 XP6_LI L2 14 (5 16 L7 18 | [
V. U0 U] »
f :
° / s
l_.L/ ]




*(DZE9T) MSIA SUOTIDIUUCD B]qEd UOTIIIS Wo3ljoq (SN -7 =2andry

1478/2880 1550

SE® ISS8D
1
£¥<9E1S $£+821S
IS=¥¥IS crof ALY s T LZRLS 9dx "M AKIRT gy sS4
ar ir a€aT 8ir Lo £ ar P «r a1 &
PN m 3 P D/ P LN [+
™ ) RESER () ) ©
S
o=l e
= i
g o
L— e @2
= & @ L ¥ < =

TLRD-114-262-127, Issue 1




Section 2: System Overview

2.2.2 Power supply. The power supply (Figure 2-4) converts ac mains
power from a standard power cutlet to the dc voltages and current
sources required to operate the system,

2.2.3 Battery back-up unit. A battery back-up unit (BBU) can be
connected to the power supply to power the system in the event of a
mains power failure.

Note: It is recommended that the 24V back-up power source be a dry 24V
battery with 60 Amp-hour capacity (to provide two hours of operation at
16 Amps) such as the LT24 (J.C. Penney).

2.2.4 Power failure wunit - PFU, In the event of a total power
failure (both the mains and the BBU fail) relays in the PFU bypass the
KSU and connect the CC lines directly to emergency telephones.

2.3 EXTERNAL EQUIPMENT

The following features and services can be integrated into the key
bx with the addition of customer-provided external equipment.

2.3.1 External paging - XPG. The key bx 1632C can be connected to up
to four external loudspeakers of a public address system to provide a
zoned paging facility.

2.3.2 Music-on-hold. When a calling party is placed on HOLD he may
believe he has been disconnected. To avoid this problem an external
music source from a radio or tape can be provided to give a calling
party an audible indication that he is still on HOLD.

2.3.3 Door unit. 4 door bell, intercom and electric lock can be
attached to the key bx so that an attendant, using the standard key bx
set, can be alerted to, speak to and open the door for a person wishing
to be admitted.

2.3.4 Printer. A call detail recorder (CDR) records all calls going
through the key bx. An RS5232C interface is provided for the attachment
of any asynchronous ASCII printer for CDR data hardcopy output.
Alternatively the RS232C interface may be used to connect a computer to
the key bx to perform sorts according to stations for the purposes of
billing etc.
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2.3.5 External bell. Up to four external bells may be comnected to
the key bx to alert persons to an incoming calls where the ringing of
individual stations would not be heard.

2.3.6 Ringing generator. Where SLT extensions are installed in the
system a ringing generator must be provided to supply power to the SLT
ringers. :

2.3.7 48V voltage source. Where an off-premises SLT extension is
installed more than 1000' from the KSU a 48V voltage source must be
provided for that extension.
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Section 3
Installation Requirements

3.1 ENVIRONMENTAL REQUIREMENTS

The Customer Service Representative (CSM) should already have planned
the correct location for the KSU and power supply. TIf any changes have
been made to the original plans ensure that the following environmental
conditions are met.

e Equipment location must be dry, cool and relatively clean. It
pust be away from sweating water pipes, high voltage conduits and
heavy machinery which can cause vibrations or electromagnetic
interference. The room where the equipment is to be located must
have a temperature control as extremes of temperature could
damage the equipment.

e The equipment should be located as centrally as possible with
regard to the extensions so as to avoid overly long cabling.

o The ac power source to be used should not be prone to
fluctuations of power due to heavy machinery, air conditioners or
other power loads on the same main. Such fluctuations could
interfere with system operation.

11
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3.2 KSU LOCATICN

The KSU must be wall mounted as all cables to the KSU from the power
supply and the MDF enter the unit from below. Furthermore the KSU
should be positioned to the right of the power supply since all output
lines from the power supply are located on the right side of that unit,
and consequently it is advisable that the MDF be located to the right of
the KSU. (See Figure 3-1 for a suggested installation layout).

3.3 POWER SUPPLY LOCATION

The power supply must be installed within 2m (6 feet) of an ac power
outlet fused at 15 amps. Following 3.2 above, the power supply should
be installed to the left of, and approximately 25cm (10in) from, the
KSU, level with the lower section of that unit.

3.4 POWER FAILURE UNIT LOCATION

The power failure wunit (PFU) connects to the KSU from below and
towards the left. Consequently the PFU unit should be located to the
left of the KSU either above or below the power supply.

3.5 BATTERY BACK-UP UNIT LOCATION

The BBU connects to the power supply from the right. Accordingly the
BBU should be located approximately 25cm (10in) to the left of the power

supply.
3.6 MAIN DISTRIBUTION FRAME LOCATION

The main distribution frame (MDF) should be located to the right
of the KSU. Other location considerations should include proximity of
the outside plant (GSP) cable entrance of the CO lines aud distance from
extension locations.

3.7 LOCATIONS FOR STATIONS
The location of each station will have already been ascertained by

the Customer Service Representative. Ensure that no more than 16 lines
are designated as "long lines" (between 160m (500') and 330m (1000')).

12
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Section 4
Installation Procedures

4.1 GENERAL

The procedures contained in this section provide a step-by step guide
for a complete key bx 1632C or 2864C installation. The procedure for
the iostallation of the power failure unit is, of course, only necessary
where an emergency telephone system is to be installed. Likewise the
installation of the add-on unit of the power supply is only necessary
when more than 32 key bx extensions are to be provided.

4.1.1 Tools required. Cnly the tools required for the installation
of a PABX system are required for installing the key bx 1632C and
2864C. Required test equipment is limited to an ac/dc multimeter.

4.1.2 Precautions. It 1is recommended that two persons perform the
installation of the KSU, power supply and power supply add-on unit, as
these units are both heavy and bulky. Note also that the KSU may house
up to 25 circuit cards (up to 48 on the 2864C) so that a full KSU weighs
in excess of 25 Kg (35 Kg with the 2864C). The power supply and the
add-on unit each weigh in excess of 22 Kg. This weight must be borne in
mind when deciding the type of screws to use to mount the KSU on any
given wall. If the wall is plasterboard or any other non-structural
material, drilling screwholes into studs or other structural members may
be necessary.

15
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4.2 KSU INSTALLATION

Caution: It is recommended that two persons perform
the following operationm.

Using the two keyholes on the rear mounting brackets of the KSU case
as a template, mark and drill the holes for the two mounting screws.
Insert the mounting screws to within 0.5cm of the wall. Position the
case on the wall and tighten the screws. Insert a further two screws in
the holes on the lower part of the mounting bracket to hold the KSU
firmly in place.

4.3 POWER SUPPLY INSTALLATION

CAUTICN: It is recommended that two persons perform
the following operation.

Using the four key-holes in the rear mounting brackets of the power
supply as a template (see Figure 2-4) mark and drill the holes for the
four mounting screws. Insert the four screws to within approximately
0.5cm of the wall. Hang the unit on the wall and secure by tightening
the screws,

4,3.1 Add-on unit. The add-om upit is mounted in exactly the same
way as the power supply.

4.3.2 Battery back-up unit. The BBU is mounted in the same way as
the power supply.

4.3.3 Power supply and add-on unit fusing. The correct fuse ratings
for the power supply and add-on unit are listed on the unit casings. The
Telkoor models have the ratings listed on the left side panel and the
Elgin units have the ratings marked above each fuse location.

16
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4.3.4 Strapping. Determine which stations are located more than 160m
(500') feet from the KSU, These lines (there must be no more than 16)
should be strapped as long lines. Strapping of both the power supply
and add-on unit is accomplished as follows:

(a) For the Telkoor unit remove the unit cover (screws are located on
the top, front and underside of the unit) and locate the current source
heatsinks on the right side of the unit. Slide the switches for each
extension to either "SHORT" or “LONG" as required. For example if
extension 33 is located more than 160m from the power supply then slide
switch 33 to LONG. The add-on unit's switches are accessed in the same
way. After strapping is completed replace the unit cover.

(b) For the Elgin unit remove the plastic cover on the upper right
section of the front panel. Jumpers for each extension determine liune
status as SHORT or LONG. Replace plastic cover. Repeat procedure for
the add-on unit if necessary.

4.4 STATIOR INSTALLATION

Unless wall-mounted, the station need only be cabled to a junctiocn
box located at that position. No form of mounting is required.

4.4.1 Junction boxes, At each location selected for the stations
install one type SE-625A6 junction box. Additional junction boxes will
be required for connecting the DSS and/or BLF consoles and for each of
the SLT/emergency telephone locations if these options are supplied. The
type of junction box required for SLTs and emergency telephones depends
cn the type of telephone installed.

4.4.2 Wall mounted station installation. The standard key bx station
can be used as a desk-top set or as a wall mounted station. To wall
mount a station remove the four screws on the base of the set. Remove
the 1lower cover and separate the two sections of the station by
disconnceting the flat cable at one end. Locate and remove the four
screws that hold the base. Rotate the base 180 degrees. The base can
now be fixed to the wall by peeling away the rubber pads in the foot
wells and inserting four short screws. Reassemble the set on the wall
mounted base and attach the handset hook to the upper part of the cradle
{see Figure 4-1).
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4.5 POWER FAILURE UNIT INSTALLATION

Remove the cover of the PFU. Using the two upper holes located
inside the casing as a template, mark and drill two holes for the
mounting screws. Insert two screws and hang the PFU case in position
tightening the screws if necessary. Replace the cover.

4.6 GROUNDING

Ground the system by connecting the grounding lug on both the power
supply and add-on unit to the stud located beside TB2 on the KSU and to
a good ground such as a water pipe.

4.7 CIRCUIT BOARD INSERTION

4.7.1 M] card, The Ml card is supplied with a memory protect battery
in a small plastic bag. Before inserting the Ml card connect the
battery to the card as per the enclosed instructions.

4,7.2 8SLT and OPX cards. There is no slot designation for SLT or GPX
cards. An SLT card to be used with internally wired SLIs can be inserted
in place of any 1line card (L2 through L8). An OPX card which is used
with external SLTs over 1000 feet away from the KSU requires a 48V
voltage source. A 48V OPX CARD MUST BE INSERTED IN SLOT L8 ONLY.

4.7.3 Insertion procedure. Slide each card into its designated slot
in the KSU ensuring that the inside counnectors of each card are aligned
with their female counterparts on the KSU backplane. Using both thumbs
on the plastic card tabs press the card firmly into place. Cards in the
upper section of the KSU must be inserted with the red tabs upper-most
such that the card components face right. Cards in the lower section
must be inserted with the white tabs upper-most such that the card
components face left

4.7.4 Initialization. To insure proper operation of the Key bx
system, a full initialization must be done upon installation or when you
change common control cards.

TO INITIALIZE THE SYSTEM
1. Push toggle switch down on the Master Card.

2. Power down system for at least 15 seconds.

3. Power up system and depress the reset button on the Master Card for
five seconds and release.

4. Allow the phones to slow scan.

5. When scanning is complete, push the toggle switch on the Master Card
to the "up'" position.
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Section 5
Cabling and Wiring

5.1 GENERAL

This section provides detsiled instructioms for the cabling of the
entire key bx 1632C. Subsections 5-2 and 5-3 are pertinent to both the
1632C and the 2864C. The rest of the section, though not directly
pertinent to the 2864C, should be refered to before following the
procedures in Appendix B.

Installation personnel should have on hand the cables and connectors
(not supplied with the key bx) listed in Table 5-1. Extensive reference
is made throughout the section to cabling Figures 5-1 through 5-6. To
avoid confusion it is advised that these Figures are followed
meticulously.

TABLE 5-1

key bx Cables and Connectors (not supplied)

1TEM USE

25-pair cable (24-AWG) KSU connections J2, J4, J6, J8, J13
and J17 (J5, J10, J12, Jl&, J16)
Champ 552031-1 (&MP, Inc) 25-pair cable plug terminations
Champ 552011-1 or similar 80° cover for plugs
j-pair crossconnect or covered wire MDF to junction box cabling
Type SE-625A6 junction box (or compatible)|Station or DSS location junct. bex
6-wire modular cord with RJ-14C jack Station to junction box cabling
* MDF block types are according to installer's preference *
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5.2 STATION AND DSS/BLF CABLING

Caution: When routing cables avoid areas of extreme
temperature or humidity or areas close to high
voltage lines. Fluorescent lights and electrical or
electromechanical equipment should also be avoided.

5.2.1 Station cabling. At each station location connect a station to
the junction box using six wire modular cord terminated at each end with
a standard RJ-14C telephone jack, Connect each junction box to its
designated MDF block using three-pair crossconnect or three-pair covered
wire (24-AWG). Junction box wiring instructions for the standard set are
provided in Figure 5-la and for SLTs in 5-1b. Connect each junction box
to its designated MDF block (A,B,C or D) station side as per Figures 5-3
to 5-6. Clamp or staple the cable in place along the route between the
junction box and the MDF.

5.2.2 DS8S/BLF cabling. Wire the DSS/BLF junction box as shown in
Figure 5-la. (The HF pair are not used by the DSS/BLF).Using three-pair
crossconnected or covered cable connect the junction box to the MDF on
block E and wire according to Figure 5-4.
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DATA DATA
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hote: Handsfree pair
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Figure 5-1a Station/DSS junction box wiring.
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Figure 5-1b SLT junction box wiring.
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5.3 CABLE TERMINATIONS

Al)l cables between the KSU and the MDF are terminated at the KSU side
using a standard Amp-Champ 25-pair 90 degree male connector (see Figure
5-2). If connectorized blocks are used on the MDF, the MDF side of the
cable should also be terminated in the same way.

0 VS Sv
VBn VEn

1 VG Gv
AN vo | ov

4;:=:§§ ' v BV

o 2 ¥s sy

cover | PLUG Y8n | Bav
YG | GY

YO ] Qy

veg | ev

sks | sak
BK3n | 5r8K

ExG | G8kK

_ o Bko | cax

BKB | B8K

J Q§=:=59 rS SR
\/—K/ RBn 8nR

FEMALE CONNECTOR RG GR

FRONT VIEW RO OR

CABLE RE 8R

WS SW

WBn BEnwW

WG GW

WO oW

6] we BW

Figure 5-2 25-pair Amp-Champ connector with 90 deg. cover.
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Note: For cabling and wiring of the 2864C refer to Appendix B.

5.4  CABLING KSU-MDF

The KSU is connected to the MDF via six 25-pair cables designated J2,
J4, J6, J8, J13 and J17. Where an emergency telephone system is to be
installed, cable J13 will connect the KSU to the PFU (see Figure 2-3).
To connect the cables to the MDF proceed as follows:

(a) Connect cable J2 to MDF block A as per Figure 5-3. This block
will interface with stations 20 through 27; '

(b) Connect cable J4 to MDF block B as per Figure 5-4. This block
will interface with stations 28 through 35;

(c) Connect cable J6 to MDF block C as per Figure 5-5. This block
will interface with stations 36 through 43;

(d) Connect cable J8 to MDF block D as per Figure 5-6. This block
will interface with stations 44 through 51;

(e) Connect cable J13 to MDF block E (unless a PFU is installed) as
per Figure 5-7. This block interfaces with CO lines 1 through 16 as well
as the DSS consoles, BLFs and the music-on-hold source;

(f) Connect cable J17 to MDF block G as per Figure 5-8. This block
will interface with the various external options such a&s external
paging, door umnits, etc,.

25
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BLOCK A
FROM TO
GRIGIN | PIN]| cOLGR JUNCTION BOX| FUNCTION | STATIONS
DESIGNATION
26 | WHI-BLD - - W
1 | BLU-wHI - - B AUDIO
27 | WH1-ORN - - Bk
2 | ORN-WHI - - Y HF 20
28 | WH1-GRN - - R
3 | GRN-WHI - = G DATA
29 | WHI-BRN - - W
4 | BRN~-WHI - = B AUDIO
30 | WHI-5LA - - Bk
5 | SLA-WHI - = Y HF 21
31 | RED-ELU - - R
L 6 | BLU-RED - = G DATA
1 32 | RED-O&N - - W
7 | CRN-RED - - B AUDIO
33 { RED-GRN - - Bk
8 | GRN-RED - = ¥ HF 22
34 | RED-BRN - - R
9 | BRN-RED - - G DATA
35 | RED-SLA - - W
10 | SLA-RED - - B AUBLIO
36 { BLK-BLU - - Bk
11 | BLU-BLK ~ - ¥ HF 23
37 | BLK-0RN - = R
12 | GRN=-BLK - - G DATA
38 | BLK-GRN - = W
13 | GRN-BLK - - B AbtblG
39 [ BLK-BRN - - Bk
14 | BRN-BLK - - Y HF 24
40 | BLK-SLA == R
15 | SLA-BLK - = G DATA
41 | YEL-BLU - - W
16 | BLU-YEL - - B AUDIO
42 | YEL-ORN - - Bk
17 | ORN-YEL - - ¥ HF 25
%3 | YEL-GRN == R
18 | GRN-YEL - - G DATA
L 44 | YEL-BRN - - W
2 19 | BRN-YEL - - B AUDLIO
45 1 YEL-SLA -~ Bk
20 | SLA-YEL - - ¥ HF 26
46 | VIO-BLU - = R
21 { BLU-VIQ - - G DATA
47 | VIG-0ORN ~ = W
22 | ORR-VIO - - B AUDIO
48 | VIO-GEN - - Bk
23 | GRR-VIO - - Y HF 27
49 [ VIO-BRN - - [
24 | BRN-V10 - - G DATA
50 | VIO-SLA ==
25 | SLA-vV1O - - SPARE

Figure 5-3 KSU to MDF: station connections.




Section 5: Cabling and Wiring

BLOCK B
FROM I T0
ORIGIN | PIN| cOLOR JURCTIOR BOX{ FUNCTION | STATIONS
DES1GNATION
26 | WHI-BLO - - - - W
1| BLU-WHI - - - - B AUDIO
27 [ WHI-ORN - - - - Bk
2 | ORN~WH] - - - - ¥ HF 28
28 | WHI-GRR - - - - R '
3| GRR-WHI - - - - 4 DATA
29 T WHI-BRN - - - = ']
4 | BRH-WHI - - - - B AUDIO
30 | WHI-SLA - - - - Bk
54 SLA-WHI - - - - Y HF 29
31 | RED=-BLY - - - - R
L 6 | BLU-RED - - - - G DATA
3 32 { RED-ORN - - - - v
7| ORN-RED - -~ - - B AUDIO
33 [RED-GRN = - - — Bk
8 | GRN-RED - - - — b HF 30
34 | RED-BRN - - - - R
9 | BRN-RED - - - - 4 DATA
35 | RED-SLA - -~ - = [
10 | SLA~RED - = - - B AUDIO
36 | BLR-BLU ~ ~ - - Bk
11 | BLU-BLE = - - - Y HF 3
37 | BLK-ORN - = - - R
12 j ORN-BLE ~ ~ - - G DATA
38 | BLK-GEN - - - - W
13 [ GRN-BLE - - - - B AUDIO
39 | BLK-BRN - - - - Bk
14 | BRN-BLK « - - - Y HF 32
40 | BLK-SLA - — - - R
15 [ SLA~BLR -~ - - - G DATA
41 [ YEL-BLU - - = - W
16 | BLU-YEL = = = - B AUDIO
42 | YEL-ORR - - - - Bk
17 | ORN-YEL = - - - b HF 33
43 |YEL-GRN - = - - R
L 18 | GRN-YEL =~ - - - G DATA
4 44 | YEL-BRN - - - - W
19 | BAN-YEL - - - - B AUDIO
45 | YEL-S1A -~ ~ - - Bk
20 | SLA-YEL - - - - Y HF 34
46 | VIO-BLU - - - - K
2] {BLU-VI0 - - - - c DATA ‘
47 | VIO-OEN - - - - [
22 | ORR-VIQ = = = - B AUDIO
48 | VIO-GRN - — - - Bk
23 | GRE-VI0 =~ — - - Y HF a5
49 | VIO-BRN ~ - = - R
24 { BRE-VIQ - = = = G DATA
50 [VIO-SLA - - = =
25 | SLA-VIO - - - - SPARE

Figure 5-4 KSU to MDF: station connections.
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BLOCK C
FROM T0
ORIGIN | PIN]| COLOR JUNCTIOR BOX| FUNCTION | STATIONS
DESLGNATION
26 | WHI-BLU - - [
i | BLU-WHI - - B AUDIO
27 | WHI-ORN - - Bk
2 | ORN-WHI - = Y HF 36
28 | WHI-GRN - - R
3 | GRH-WHI - = [ DATA
29 | WHI-BRN - = ]
4 | BRN-WHI - - B AUDIO
30| WHI-SLA - Bk
5} SLA-WHI - - Y HF k¥
31 | RED-BLU - - R
L 6 | BLU-RED - - G DATA
5 32 | RED-ORN - - W
7 | ORN-RED - - B AUDIO
33 | RED-GRN - - Bk
8 | GRN-RED - - ¥ HF 38
34 | RED-BRN - - R
9 { BRN~-RED - - G DATA
351 RED-5LA - - W
10 | SLA-RED - = B AUDIO
36 | BLK-BLU - = Bk
11 | BLU-BLK - - Y HF 39
37 | BLK-ORN - - R
12 | ORN-BLK - - G DATA
38 | BLK-GRN - - W
13 | GRN-BLK - = B AUDIO
39| BLK~BRN - - Bk
14 | BRN-BLK - = Y HF 40
40 | BLE-SLA - - R
15 | SLA-BLK - - [ DATA
41| YEL-BLU - - W
16 | BLU-YEL - - B AUD1O
42 | YEL-ORN - - Bk
17 | CRR-YEL - - Y HF 41
4311 YEL-GRN - - [
L 18 | GRN-YEL - = G DATA
6 44 | YEL-BRN - - W
19 | BRN-YEL - - B AURIOQ
45| YEL-SLA - - Bk
20 | SLA-YEL -~ = Y HF 42
46 ) V10-BLU - - R
21 | BLU-V10Q - - G DATA
47 | vio-cRN - - W
22 | ORN=-VIO - -~ B AUDIO
48 | VIO-GRN -- Bk
23 | GRN-VIOQ - - Y HF 43
49} VIO-BRN - - R
24 { BRR-V10 - - G DATA
50 VIO-SLA - -
25 ] SLA-VID - - SPARE

Figure 5-5 KSU to MDF: station connections.
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BLOCK D
FROM 10
ORIGIN PIN COLOR JUNCT1ION BOX| FUNCTION STATIONS
DESIGNATICR
26 | WHI-BLD - ~ ~ =~ ]
1| BLU-WHI = = = = B AUDID
27| WAI-ORN = = - = Bk _
2] ORN-WH] =~ - - = Y HF 44
78 | WHI-GRN - - - = R
3] GRN~WHI =~ - - ~ G DATA
29 | WHI-BRN - - - - []
4 | BRN-WHI - - - - B AUDIO
30| WHI-SLA = ~ = = Bk
5] SLA-WHI = = = = Y HF 45
31| RED-BLU ~ - - - R
L 6} BLO-RED = = = = G DATA
? 32 ] RED-ORN = = = ~ W
7| GRN-RED - - - - B AUDIO
33 [ RED-GRN = - — ~ Bk
8 | GRN-RED = = = = ¥ HF 46
34 | RED-BRN - - - - R
9| BRN-RED = = = = G DATA
35| RED-5LA - - - - W
10| SLA~-RED - - - - B AUDIC
36} BLK-BLU - - - - Bk
11 § BLU-BLK = = ~ - Y HF 417
371 BLK-ORR - - - - R
12 { ORN=BLK = = = = G DATA
38| BLK=GRN = = = = W
13| GRN=BLK = = = = B AUDIO
39| BLE-BRN - ~ - - Bk
14 | BREN=BLK = = = = b HF 4B
40 | BLK-SLA -~ - - - R
15| SLA-BLK - - - - G DATA
41} YEL-BLU =~ = = = W
16 { BLU-YEL - - - -~ B AUDIC
42 | YEL-ORN = = = = Bk
17 | ORR-YEL =~ - - - ¥ HF 49
43| YEL-GRN - - - - R
L 18 | GRN-YEL - - - - G DATA
8 44 | YEL-BRN - - - - W
19 | BRN-YEL =~ - ~ = B AUDIO
45| YEL-SLA - - - - Bk
20 | SLA-YEL - - - - ¥ HF 50
46 | VIO-BLY - - - =~ R
21 | BLU-VIO =~ ~ — - G DATA
47 | VIO=CRN = = = = ]
22 | ORR-VI0 - - = -~ B AUDID
48 | VIO-GRN = = = = Bk
23 { GRh-VIQ - - - - Y HF 51
49| VIO-BRN - - - - []
24 | BRN-VIO0 - - - - G DATA
50| VIO-SLA - - - -
25 | SLA-VI0 = = = = SPARE

Figure 5-6 K&U to MDF: station connections.
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BLOCK E
FROM } T O
ORIGIN | PIN | COLOR COLOR OR |FUNCTION [CONMECTS
DESIGNATION 10
26 |WHI-BLU =- - - - by | TRUNK
1 |BLU-WHI - - - = Rl 1
27 {WHI~-ORN - - - ~ T2 TRUNK
T 2 JORN-WHI - = -~ - R2 2
1 28 {WHI-GRN - - - = T3 TRUNK
3 |GRN-WHI -~ - - - R3 3
29 |WHI-BRN - - - = T4 TRUNK
4 | BRN-WHI -~ - - - R4 4
30 JWHI-SLA - - - - 15 TRUNK
5 JSLA-WHI - - - - RS 5
3t [RED-BLU =- - - = T6 TRUNK
T 6 |BLU-RED - = = = R& 6
2 32 |RED-CRN - - - - T7 TRUNK |
7 |ORN-RED - - - — R7 7
33 [RED-GRN =~ - - - T8 TRUNK
8 IGRN-RED - - — = RB 8
34 |RED-BRN - =~ - - 19 TRUNK
9 |BRN-RED - - - = RY 9
35 [RED=-SLA - - - - T10 TRUNK
T 10 |SLA-RED = = - = R10 10
3 36 | BLK-BLU =~ - - - T11 TRUNK
11 |BLU-BLK = = = - Rl 11
37 |BLK-ORN - - - - T12 TRUNK
12 JORN-BLK - - - - R12 12
38 |BLK-GRN - - - - T13 TRUNK
13 |GRN-BLE - - - - Ri3l 1]
39 |BLK-BRN - - - =~ Tl4 TRUNK
T 14 BRN-BLK - - - — R14 14
4 40 [BLK-SLA - - - - T15 TRUNK
15 [SLA-BLK - - - ~ R1S 15
41 |YEL-BLU -~ - - - T16 TRUNK
16 [BLU-YEL - - - - R16 16
42 |YEL-ORN =~ - - - W
17 |ORN-YEL - - - - B POWER bss/
43 |YEL-GRN - - - - R BLF
18 |GRN-YEL - - - - G DATA
T 44 |YEL-BRN - - - - W
R 19 {BRN-YEL - - - - B POWER D55/
B 45 |YEL-SIA - - - - R BLF
20 JSLA-YEL - - - — [ DATA
C 46 |VIO-BLU - - - - W
A 21 [BLY-VIO - - - - B POWER BLF
R 47 |VIO-ORN - - - = R
D 22 |ORN-VIO - - - - G DATA
48 |VIO-GRN - - - -~ W
23 |GRN-VIO - - - - B POWER BLF
49 [VIO-BRN - - - = R
24 |BRN-VIQ - - - - G DATA
GP 50 |VIO=SLA - ~ - - MUSIC- TAPE/
CARD 25 |SLA-VID - - - — ON-HOLD RADIO

Figure 5-7 KSU to MLF:

CC lines, DSS/BLF and

MCH connections.
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BLOCK G
FROM | TO
ORIGIN | PIN | COLOR COLOR OR FUNCTIOR | CONNECTS
BESIGNATION TO
36 (WHI-BLU - - - - SPEECH EXT. PG.
1 |BLU-WHI - - - - PATH ZONE 184
27 |WHI-ORN - - - - SPEECH EXT. FG.
2 |ogN-wHI - - - - PATH ZONE 185
28 |WHI-GRN - - - — SPEECH EXT. PG.
3 |CRR-WHI - - - — PATH ZONE 186
29 |WHI-BRN ~ = - = SPEECH |EX.P./DODR
4 |BRN-WHI - - - - PATH UNIT 187
30 WHI-SLA - - - -
5 |sLA-wHL - - - -
31 |RED-BLU - - - - NO DRY EXTERNAL
€ | BLU-RED - - - - c CONTACT BELL
32 |RED-ORN = - - - 9] DRY EXTERNAL
7 |ORN-RED__- - - - c CONTACT BELL
33 |RED-GRN - - - - NO DRY EXTERNAL
x & | GRN-RED — — - = ¢ CONTACT BELL
34 |RED-BRN =~ - - - NG DRY EXTERFAL
P 9 | BRN~-RED - - ~ - c CONTACT BELL
35 |RED-SLA - - - - NO DRY DOOR
G 10 |SLA-RED - - - - c CONTACT UNIT
3 [BLK-BLU - - - - N0 DRY
11 | BLU-BLK - =~ - - c CONTACT | OPTIONAL
c 37 | BLK-ORN = - - = NO DEY SWITCHES
12 |ORN-BLK - - — — c CONTACT
A 38 | BLK-GRN - - - - C DRY EXTERNAL
13 |GRN-BLX - - - - NC PAGING
R 39 YBLK-BEN - - - - NO CONTACT | ZONE 184
14 | BRN-BLE - - — — C BRY EXTERNAL
D 40 | BLK-SLA - - - - wC PAGING
15 | SLA-BLK ~ - - - NO CONTACT | ZONE 185
%1 { YEL-BLU - - - - T DRY EXTERNAL
16 | BLU~-YEL - - - - NC PAGING
42 | YEL-ORN - - - = NO CONTACT | ZONE 186
17 [ORR—YEL - - - - 3 DRY EXTERRAL
43 | YEL-GRN =~ - - - NC PAGING
18 { GRN-YEL - - - — RO CONTACT | ZONE 187
%% |YEL-BRN = - - - GND DOOR
19 | BRN-YEL - - - —  INPUT SENSOR UNIT
%5 | YEL-SLA - - - -
20 [ SLA-YEL - - - -
46 |vio-pp - - - -
21 | BLU-VIO - - = =
47 |VIO-ORY - - - -
22 |ORN-VIO - - - -
48 JVIO-GEN - - - -
23 [GRN-VIO - - - -
49 |VIO-BRN = - - ~
24 [BRN-VIO - - - -
50 | vio-5LA - - - -
25 | sLA-VIO - - - -

Figure 5-8 KSU to MDF: external connectioms.
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Figure 5-8 KSU to MDF: external connections.
5.5 CABLING POWER SUPPLY TO KSU

5.5.1 Voltage cable connection. Before connecting the six pin
voltage cable to the KSU it is important to check the four dc voltage
outputs. Connect the unit to the ac power outlet and switch the power
supply to ON. Using a multimeter set to the dc volts scale check each
connector pin for the following tolerances with the common meter lead
placed on pin 2 or 6.

o Pin 1 —— +24V +/~-1.2V o Pin & —— +12V +/-0.6V

o Pin 3 -- +22V +/-1.1V o Pin 5 —— 45V + 0.25V

If the voltage on any pin is not within the above tolerances the power
supply is unusable and must be replaced. If the pin readings are
correct then switch the power supply to OFF and proceed to connect the
voltage cable to position J9 on the KSU (see Figure 2-3). The J9 cable
connector 1s keyed and so cannot be inserted incorrectly. Ensure the
cable is firmly clipped in place.

5.5.2 Current source cable connections. Connect current source
cables J3 and J7 to their respective female receptacles on the KSU (see
Figure 2-3) and c¢lip firmly in place.

5.6 CABLING PFU-KSU

Remove the PFU cover. Using a 25-pair 24-AWG cable terminated at each
end with an Amp-Champ male connector, connect J3, located on the right
of the PFU to JI3 on the KSU. Connect the black and red wires
originating from the lower right section of the PFU to TB2 connections
-48VGND and +24V respectively. (See Figure 2-3),

5.7 CABLING PFU-MDF

Attach two 25-pair cables terminated at one end with an Amp-Champ
male connector to the two female Amp-Champ receptacles designated J1 and
J2 on the left of the unit. Connect J2 unterminated end to block E on
the MDF as per Figure 5-7. Connect Jl to block F on the MDF as per
Figure 5-9. 1f connectorized blocks are used then terminate cables Jl
and J2 accordingly.
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5.8 CABLING PFU-MDF

Attach two 25-pair cables terminated at one end with an Amp-Champ
male connector to the two female Amp-Champ receptacles designated J1 and
J2 on the left of the unit. Connect J2 unterminated end to block E on
the MDF as per Figure b5-7. Connect J1 to block F on the MDF as per
Figure 5-9. If connectorized blocks are used then terminate cables Jl
and J2 accordingly.
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BLOCK F
FROM | T 0
ORIGIN | PIN | COLCR COLOR OR EMERGENCY
DESIGNATION | TELEPHONE
26 | WHI-BLU - ~ - - Tl
1 { BLU-WH]I « = = = Rl ET 1
27 | WHI-CRN =~ - ~ - T2
2 JORN-WHI - =~ = - R2 ET 2
28 | WHI-GRN - — - - 13
3 { GRN-WHI - ~ - = R3 ET 3
29 {WHI-BRN - - = = T4
4 1 BRN-WHL ~ - - — R4 ET 4
30 | WHI-SLA - ~ - - TS
5 |SLA-WHI - = = = RS ET 5
31 |RED-BLU - — — - T6
6 | BLU-RED - - - - R6 ET 6
32 | RED-ORN -~ - - - T7
P 7 [ ORN-RED - - = = R7 ET 7
33 | RED-GRN - - - - T8
F 8 | GRN-RED - - = = RS ET 8
34 | RED-BRN - - - - 9
| H 9 | BRN-RED - - - - R9 ET 9
35 | REC-SLA - - - - T10
10 | SLA-RED - - - - R10 ET 10
36 | BLK-BLU - - - - TI1
11 | BLU-BLK =~ = - = R11 ET 11
37 | BLK-ORN - - - - T12
12 | ORN-BLK - - - - R12 ET 12
38 | BLK=GRN = -~ — - T13
13 | CRR~BLE - - ~ - R13 ET 13
39 | BLK-BRN = - - = 114
14 | BRN-BLK - = = = Rl4 ET 14
40 } BLK-5LA - - - - TLS
15 | SLA~BLK__- - - - R1S ET 15
41 | YEL-BLY - -~ - - T16
16 | BLU-YEL -~ - - - R16 ET 16
42 | YEL-ORN -~ - - -
17 | ORN-YEL - - - =
43 | YEL-GRN =~ - = =
18 | CRN-YEL =~ - - -
44 | YEL-BRN - -~ = =
19 | BRN-YEL =~ - - -
45 | YEL-SLA - - - -
20 | SLA-YEL - - - -
46 | VIO-BLY - - - -
21 | sLU-VIO - ~ - -
47 | VIO-ORN - - - —
22 | ORN-VIO - - - -
48 | VIO-CRN -~ - - -
23 | CRN-VIO - - - -
49 | VIO-BEN - - - -
24 | BRN-VIO - - - -
50| vio-sLA - - - -
25§ SLA-VIO - - - -

Figure 5-9 PFU to MDF: emergency telephone connections.
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Section 6
Additional Equipment

6.1  EXTERRAL PAGING

The external paging facility requires the insertion of an XPG card in
the KSU. The output of the KSU to the external page unit is =13 db over
a 600 ohm line. Most commercially available paging systems are
compatible with the key bx. Wiring to block G is shown in Figure 5-8.
Note that three leads are supplied for the dry contacts on each of the
external paging zones. Check the type of circuit required for the
paging unit (normally open NO, or munormally closed NC) and connect
accordingly.

6.2 MUSIC-OR-BOLD

Pair 50/25 (VS/SV) of MDF block E (see Figure 5=-7) is used for
receiving wusic for calls placed on HOLD. The key bx requires an input
of -8 db and has an input resistance of 600 chms. The earphone output
of a portable radio is adequate for this purpose.

6.3  PRINIER

Almost any asynchronous ASCII printer may be used to output CDR data.
A standard RS232C interface is used utilizing pins 3 and 7 only.
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6.4 DOOR UNIT

Door wunit circuits are wired to MDF block G as shown in Figure 5-8.
Note that if z door unit intercom is wired to the key bx it is done st
the expense of the fourth external peging loudspeaker (page zone 187).
The door unit facility requires the XPG card.

6.5 EXTERNAL BELLS

External bells may be wired to the system on MDF tlock G a2s per
Figure 5-8.

6.6 EXTERNAL RINGER

If SLT extensions are used in the system a ringing generator must te
installed. This 1is counnected to the KSU on TB2 (see Figure 6-1). When
&n external ringer is installed a jumper has to be placed between points
and "422Vdc™ om TB2.

LS )

6.7 48V VOLTAGE SOURCE

Where the SLTs are wused in conjunction with the CPX card ss off
premises extensions, a 48V voltage source must be connected to the TB2
és shown in Figure 6-2. Local codes may also require the plezcing of
& jumper between -48V GND and the KSU chassis ground.
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Section 6: Additional Equipment

o] Q
JUMPER @—9) [+2DC
@—5) |+4evDC .
“FO—9) |VEXTERNAL RINGER
RNOER | @=—=06) |VEXTERNAL RINGER
@=5) |+24voC
@—25) |—4a8vDC =
© o | CMASSIS GND CONNECT
Figure 6-1 SLT ringer connection to TB2,
o o
agv @—=95) [+22voc
20w }@=9) {+48vnC
oW L @=5 |nEXTERNAL RINGER
RINGER }@=0 | VEXTERNAL RINGER
@==E) |+24vDe
_(@E@ —-48V0C =
JUMPER ~° T°© O | CHASSIS GND CONNECT

Figure 6-2 48Vdc connections to TB2.
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Section 7
Post-Installation Checkout
7.1 CABLING
After the system has been installed check all cabling and wiring
against the appropriate figures. In particular the following should be

checked:

(a) Station connections to the junction boxes. Check jacks are in
place. Examine junction box for loose wiring.

(b) Cabling between the junction boxes and the MDF blocks.

(¢) Ensure all connections to the KSU are firmly in place. Current
source connectors should be clipped in position.
7.2 PRINTED CIRCUIT BOARDS

Verify that all cards are firmly seated in their respective slots.
Check that Ml card is fitted with memory protection battery. Check that
the switch on the MS card is in the correct position (see 4.7.3 Note:).
7.3 TB2 CONNECTIONS

Check that connections to TBZ are secured and that the jumpers (if
required) are correctly placed (see Figures 6-1 and 6-2).
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7.4 FUSING

Check all fusing. AC mains outlet should be fused at 15 Amps.
Fuses for the power supply and add-on units are listed on the unit
casings.
7.5 GROUNDING

Check all grounding. Connect grounding wire from the power supply
and add-on unit to the stud located beside TB2 on the KSU and to a good
ground such as a water pipe.
7.6  CHECKCUT COMPLETICN

Following the completion of the above checkout procedures the system
may still require provisional software programming before the power-up

tests listed in Section 8 can be performed. Programming is necessary if;

(a) SL1 extensions are installed (in which case ensure the SLT
extensions are supported by a SLT line card)};

(b) FRotary CC lines are to be connected.
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Section 8
Power-Up Tests

§.1 GENERAL

This section details the <correct responses and indications of a
properly installed key bx system. If any of these responses or
indications is not recorded refer to Section 9 Troubleshooting Charts.

8.2 POWER-UP TEST

Connect the power supply to the ac power outlet and, if necessary,
switch the outlet te ON. Move the power switch on the power supply to
ON. Chbserve the amber lamp on the power supply indicating a power
throughput.

8.3 SYSTEM CHECK

On power-up observe the CO line buttons on any station. The LEDs on
the buttons will light sequentially. After approximately five seconds
this will stop. This indicates the system is operating. On power-up the
station display will show 1 1 12:00.
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8.4 STATION CHECKS

To verify correct wiring of each station go to cone statien and
perform the following;

(1) Lift the handset and listen for dial tone indicating that the
station is correctly wired through the junction box and the MDF.

(2) Initiate hands-free calls to all stations. Check answer-back
response. This verifies HFTB.

(3) Go to station 20 and, using the DSS, initiate HF calls to all the
other stations. Verify HF to each station. Faults may be indicated by
a flashing LED and/or an error tone.

Note: Featurephones and SLTs have no HF capability.

8.5 INTERNAL CALLS

Lift the handset and initiate a call to another station by dialing a
three digit number. Check for the return of ringing and ringback tones.
Verify that conversation is possible between the two stations and
replace the handset. Repeat this procedure for all the stations in the
system.

8.6  FEATURES

Unce all the cabling, station and audio, HF and data checks have been
carried out, checks may be performed to verify the correct operation of
all the features of the key bx stations and DSS (where provided). For
the operating procedures refer to the Operating Instructions manual
(ILRD-104-262-115).
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Section 8: Power-Up Tests

8.7 SYSTEM CUTOVER

8.7.1 €O line connection, At this stage the CO lines must be
connected to block E on the MDF as per Figure 5-7. (The 2864C CO lines
are connected to blocks 1 and K per Figures B~9 and B-10).

8.7.2 CO line checkout. Following system cutover depress one of the
CO0 1line buttons and listen for dial tome. 1Initiate an external call by
dialing a service directory (no charge) number. Check for call
completion and repeat the procedure for all stations.

8.8 POWER-UP TEST COMPLETION
The key bx 1632C/2864C 1is now ready for programming. The above

sections need only be refered to when a less than fully configured
system is to be upgraded.
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Section 9
1632C/2B64C Field Maintenance

9.1 GENERAL

This section contains the key bx 1632C & 2864C troubleshooting
guidelines for use by field maintenance technicians. Except for wiring
the general rule is isolate and replace only and do not repair.

The section assumes a general working knowledge of telephone
switching and PABX equipment. It is also expected that personnel have
received at least basic maintenance instruction for the key bx systems.
This knowledge supplemented by the information contained in this section
will enable a technician to quickly analyze any problem that may arise,
locate the source of the problem and replace the faulty component.

9.2 SPARE PARTS
A field technician should maintain a full set of spare printed
circuit cards and a station set, previously tested and known to be in

working order. In addition the cables and connectors listed in Table
5-1 should always be on hand.
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9.3 BASIC TROUBLESHOOTING PHILOSOPHY

The primary aim of the maintenance technician should be to reduce
system or station down time to a minimum. The simplest and most
effective way of doing this is step-by-step isolation of the fault by
the replace and test method. Once the defective component or unit has
been replaced it can be repaired later and the system can operate. Cnly
in the case of faulty wiring should repair work be carried out on-site.
The Operating Instructions Manual contains an in~depth description cf
system features and should be referred to in order to ascertain which
printed circuit cards are responsible for any given feature. In this way
a maintenance technician can quickly determine which card may be
defective when a fault occurs. The card can then be replaced.

9.4  TROUBLESHOOTING SUMMARY

Faults on the key bx system may be divided into three categories.
These are:

(1) Total system failure (all stations dead);
(2) Partial system or individual station failure

(3) Incorrect respouses or indications.

9.4.1 Total system failure. I1f the entire system is dead:
(a) Check that the ac power outlet is ON.
(b) Check that power supply (and add-on unit) is ON.

(¢) Check connections J3, J7 (as well as Jll and J15 on the 2864C)
and J9 to the KS8U.

(d) Test the voltages on the KSU backplane testblock to ascertain
whether the power supply unit is operating.

1f the power supply is faulty replace it.
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Section 9: Field Maintenance

9.4.2 Partial system failure,. If a number of stations are dead
verify how many stations are affected.

{a) If 16 stations are affected, check the numbers of the stations
and then check the appropriate current source connector J3 or J7 (or J11l
or J15) on the KSU for current source output (see Table 9-4)

(b) 1f a group of four stations with sequential numbers are affected,
check and/or replace the corresponding line/SLT card before proceeding
to check the corresponding MDF block wiring and cabling to the
respective junction boxes. '

(¢) 1If only one or two stations are affected, check the sets for any
buttons that may be stuck. A depressed button may render a station
inoperable. 1f after releasing any buttons the set still does not
function replace it. If the stations are still dead, check the cabling .

9.4.3 Incorrect responses or indications. Where all stations are
receiving power but are not functioning properly refer to Tables 9-1 to
9-3 for the corrective procedure.

9.5 SLT EXTENSIONS

where SLTs are installed ensure that the extension has been defined
as such by the programmer before assuming a hardware defect.
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TABLE 9-1

Station Troubleshooting Chart

FAULT PROBABLE CAUSE CORRECTIVE ACTION
LEDs on upper row of CO | Station data pairs are | Reverse data pair at
buttons are in fast scan | reversed, junction box and/or MDF.
mode.
LEDs on upper row of CO a. Loose junction box to Check modular cable st
buttons are in slow scan station conrection. station  and junction
mode.

b. Faulty station set.

¢. Faulty data path.

d. MDF - KSU cable.

box.
Replace station set,

Check  data path
station to MDF.

from

Check appropriate cable
and connector.

No power to station. No
visual function response
or indication. Loud howl
in handset.

a. Audio (HFTB) and data
pairs interchanged at
junction box.

b. Faulty power source.

Rewire station junctionm
box.

Check current between
handsfree and data pair
at junction box. If O.K.
then check at MDF. If
0.K. check at current

source connectors on the

KSU. (For current source
pin allocations see
Table 9-4).

48




Section 9: Field Maintenance

TABLE 9-1 (continued)

No power at station.

c. Low current output
from power supply.

Check current tolerances
on J3 or J7 (or J11 or
J15) at the KSU. Correct
current is 350mA +/-

l4m4, 1f c¢urrent 1is
correct replace the
station line card. 1If

not replace the power
supply. (See Table 9-4).

Station totally dead.

a. Faulty station.
b. No power.

c. Faulty cabling.

d. Faulty line card.

e. Internal wiring fault
on KSU.

Replace station.
Check voltages on J9.

Check connections at KSU
and MDF. Check cabling
to junction box.

Replace line card.

Check wiring between
line card connector and
current source from
power supply. (This
involves dismounting the
KSU and removing the
rear case cover).

No handset tone. Station
functions in speaker-
monitor mode.

Faulty station hook

switch.

Replace station set,
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TABLE 9-2

System Troubleshooting Chart

FAULT PROBABLE CAUSE CORRECTIVE ACTION
LED's on all stations | a. No dc voltages Verify presence of
are in slow scan mede. voltages on  the  KSU

backplane testblock,
MS, TR and GP cards.

c. Poor control card Remove all contrel cards
connections. and gently clean all the
contacts. (Use cleaning
spray as rubbing may
damage contacts and can

cause static). Check
that EPROMS are firmly
place.
d. KSU connector pins Dismount  KSU, remove
are deformed. back panel and repair

or replace pins.

CO LED's on certain | Faulty TR card (1 or 2). | Replace appropriate IR
stations only are in card.

slow scan mode; other
stations are functioning
normally,
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TABLE 9-3

CO line Troubleshooting Chart

FAULT PROBABLE CAUSE CORRECTIVE ACTION
No €O line dial tone | a. Improper wiring from Check wiring at MDF and
when C0 button is ]| KSU to MDF, KSU.
depressed.
b. Short between CO tip | Disconnect cable at J2
and ring. on KSU and check for
short between tip and
ring.
c. Faulty trunk card. Replace trunk card.

Buzzing noise heard on | a. Short between CO tip | Disconnect cable at J2

dial tone at station | and ring. on KSU and check for
handset or speaker. : short between ¢tip and
ring.

b. Faulty CO line,. Check for short between
tip and ring at OSP side
of MDF.

c. Faulty trunk card. Replace trunk card.

d. Faulty matrix card. Replace matrix card.
(See Appendix C Tables
¢-1 or C-2).
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52

covin

PIN PIN
1 - 19
2-20
3-121
4 - 22
5-123
6 - 24
7 -125
8 ~ 26
9 - 27

10 - 28

11 - 29

12 - 30

13 - 131

14 - 32

15 - 33

16 - 34

17 - 35

18 - 36

"

CARLE

TABLE 9-4

Current Source Connections

J3

EXTENS.

DS

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
S/BLF
BLF

MALE COMMECTOR
FAONT viEw

J7
EXTENS.

36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
DSS/BLF
BLF

Notes: All current sources are
A50mA +/- l4mA.

PINS | to 18 always (+).
PINS 19 to 36 always (-).

Current source on pairs 1,19 to

16,34 may be selected as short
or long,

Current source on pairs 17,35
and 18,36 are permanently set

as long.
J11 J15
EXTENS. EXTENS.
52 68
53 69
34 70
55 71
56 72
37 73
58 74
59 75
60 76
61 77
62 78
63 79
64 8o
65 81
66 82
67 83
DSS/BLF DSS/BLF
BLF BLF
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 APPENDIX A
key bx 2864C Hardware Variations

A.l The key bx 2864C is essentially the same as the 1632C having the
same features and services and optional external equipment attachment
capability. The 2864C differs from the 1632C only in capacity and
consequently requires the provisioning of additional hardware. (See
Figure A-1).

A.2 Up to 28 CO lines and 64 jnternal lines can be supported on the
2864C. Furthermore, a maximum of eight attendant comsoles consisting of
up to two DSSs and seven BLFs can be connected to the system.

A.3 The KSU of the 2864C is larger than that of the 1632C and has
slots for 48 PCBs. (See Figures A-2 and A-3).

A.4 For installations where more than 32 key bx stations are connected
an add-on unit must be attached to the power supply main unit to provide
the extra current sources. Connect the ac voltage cable originating
from the left side panel of the add-on unit to the ac input receptacle
on the left side panel of the power supply main unit (see Figure 2-4).

A5 The number of emergency telephones capable of being attached to
the 2864C is increased to 28; one for each of the 28 CO lines. This
means that a second PFU is also required for the 12 additional relays.
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- TERMINAL BLOCKS (MDF)
A EXTENSIONS
PRINTER 20 + 27
Bl 2835
—_— ammaa
C| 36=+43
J18
48Vde . J2 w
J4 D sa<s1
TB2 76
fe22v J8
+ 48 K 110 —_—r
~s suU J12 E 52 =59
~12864C |l
—r 24V Jl6
-48V J13 F —t ——
; GND 35 60 =67
RINGER J9 J17
J 7
J3|7 J uD —_—
L B G| e5%7s
TO ——
GROUND Sl i o s A e H| 76+83
SYSTEM \\
= \|4+24V
= €O LINES i-16
. POWER  {J2 | |pssi/eir, vssa/sir
;13%/ [ \E! FA[IJELIJE‘E BLF, BLF
vac | POWER suepLy (PEV) J1
[-——————————= -1
—_— 1 EMERGENCY 1
HAIN UNIT ) 8 LINES : J |TELEPHONES |
\ 1 pooLvis !
i ¥24 V] =
- 1' POWER J2 K co LINE_ 17+ 28
POWER SUPPLY i 3] FAILURE BLE 4 +7
f UNIT
O N T2 ) R s [
ADD-ON UNIT { (PEU) B !
! o EMERGENCY i
) Sttt 1 L |rEcEpHONES |
| 17 + 28 q
NOTE: WITHOUT POWER FAILURE e S i
CONNECT J13 TO BLOCK I
AND JS TO BLOCK K M EXTERNAL
PAGING (XPG)

Figure A-1 key bx system schematic (2864C)
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Appendix A: 2864C Hardware Variations

A.6 MDF block designations are necessarily different on the 2864C.
Eight blocks are required for the KSU to station interfacing. Two blocks
are required for CO lines and consequently two blocks may be required
for the attachment of the emergency telephones.

A,7 Where an off-premises SLT extention is installed, a 48v OPX card
is required, as with the 1632C. On the 2864C, however, the 48v OPX card
must be inserted in slot L16 and not in slot L8.
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APPENDIX B
2864C Cabling and Wiring

B.1 CABLIKG KSU-MDF

The KSU is connected to the MDF via eleven 25-pair cables designated
J2, J&, J5, Jé, 18, Jl0, J12, J13, Jl4, J16 and J17. Where an emergency
telephone system is to be installed, cables J5 and J13 will connect the
KSU to the PFUs. To connect the cables to the MDF proceed as follows:

(a) Connect cable J2 to MDF block A as per Figure B-1. This block
will interface with stations 20 through 27;

(b) Connect cable J4 to MDF block B as per Figure B-2. This block
will interface with stations 28 through 35;

(c) Connect cable J6 to MDF block C as per Figure B-3. This block
will interface with stations 36 through 43;

(d) Connect cable J8 to MDF block D as per Figure B-4. This block
will interface with stations 44 through 51;

(e) Connect cable J!0 to MDF block E as per Figure B-5. This block
will interface with stations 52 through 59;

(f) Connect cable Jl2 to MDF block F as per Figure B-6. This block
will interface with stations 60 through 67;

(g) Connect cable Jl4 to MDF block G as per Figure B-7. This block
will interface with stations 68 through 75;

(h) Connect cable J16 to MDF block H as per Figure B-8. This block
will interface with stations 76 through 83;
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BLOCK A
FROM T0
ORIGIN | PIN| COLOR JUNCTION BOX| FUNCTION | STATIONS
DESIGNATION
26 | WHI-BLU -~ W
) | BLU-RHI - - B AUDIO
27 ] WHI-ORN - - Bk
2 | ORN-WHI - - Y HF 20
28 | WH1-GRN - - R
3 | GRN-KHI - = G DATA
29 | WHI-BRN - [
4 | BRN-WHI - - B AUDIOQ
30 | WHI-SLA - - Bk
5 | SLA~WHI - = Y HF 21
31 | RED-BLU -~ [
L 6 | BLU-RED - = G DATA
1 32 | RED-DRN - W
7 | ORN=-RED - - B AUDIO
33 | RED-GRN - - Bk
8 | GRN-RED - = Y HF 22
34 { RED-BRN - - R
9 { BRN-RED - - G DATA
35 | RED-3LA - - W
10 | SLA-RED - = B AUDIO
36 | BLX-BLU - - Bk
11 | BLU-BLE ~ = Y HF 23
37 | BLX-ORN - - R
12 | GRN-BLK - = G DATA
38 | BLK-GRN - - W
13 | GRN~BLK - = B AUBIO
39 | BLK-ERN - - Bk
14 | BRN-BLK - - X HF 24
40 | BLE-5LA - - R
15 | SLA-BLK - - [ DATA
41 | YEL-BLU - - W
16 [ BLU-YEL - - B AUD1O
42 | YEL-ORN - - Bk
17 | ORN-YEL - = Y HF 25
43 { YEL-GRN -~ R
18 | GRN-YEL - - G DATA
L 44 | YEL-BRN - - W
2 19 | BRN-YEL - - B AUDIO
45 | YEL-SLA - - Bk
20 | SLA-YEL - - ¥ HF 26
46 | VIO-BLU - - R
2} | BLU-VIO - - G DATA
47 | VIC-ORN - - ]
22 | GRR-VIO - - B AUDIO
48 | VIO-GRN - - Bk
23 { GRN-VIO - - Y HF 27
49 | VIO-BRN - - [
24 | BRN-VIO - - G DATA
50 | VIO-SLA ==
25 | 5LA-VIO - - SPARE

Figure B-1 KSU to MDF: station connections.
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BLOCK B
FROM | TGO
ORIGIN | PIN| COLOR JURCTION BOX| FDNCTION | STATIONS
DES1GNATION
26 | WHL-BLY - - W
1 | BLU-wHI - - B AUDIO
27 | WHI-ORN - = Bk
2 | ORN-WHI - - ¥ HF 28
28 | WHI-GEN - - R
3 | GrN-wHI - - G DATA
3§ [ WHI-BER - = W
4 | BRN-WHI - - B AUDI1O
30 | WHI-5LA - - Bk
5 | SLA-WHI - - Y HF 29
31 | RED-BLU - - R
L 6 | BLU-RED - - c DATA
3 32 | RED-ORN - - W
7 | ORN-RED - - B AUDILO
33 | RED-GEN - = Bk
8 | GRN-RED - - Y HF 30
34 | RED-BRN - - R
9 | BRN-RED - - G DATA
35 | RED-SLA - W
10 | SLA-RED -~ - B AUDIO
36 | BLK-BLD - - BX
11 | BLU-BLK - - Y HF il
37 | BLK-ORN - - R
12 | ORN-BLK - - 4 DATA
38 | BLK-GEN R W
13 | GRN-BLK - - B AUDIO
35 | BLK-BRN - - Bk
14 | BRN~BLK - Y HF 32
40 | BLK-SLA - - R
15 | $LA-BLK - - o DATA
41 | YEL-BLE - - W
16 | BLU-YEL - - B AUDID
42 | YEL-ORN - - Bk
17 | ORN-YEL - - ¥ HF 33
43 | YEL-GRN - - R
L 18 | GRN-YEL - - c DATA
4 4% | YEL-BRN - W
19 | BRN-YEL - - B AUDIO
45 TYEL-SLA - = Bk
20 | SLA-YEL - - ¥ HF 3
46 [ VIO-BLE - - 3
21 | BLU-VIO - - G DATA
47 [ VIO-ORN - = W
22 | orn-vIO -~ - B AUDIO
48 | VIO-GRN - = Bk
23 { GRR-VIO - - ¥ HF 35
49 | VIO-BRN - - R
24 | BRN-VIO - - [ DATA
S0 | VIO-SLA ==
25 | 5LA-VIO - - SPARE

Figure B-2 KS8U to MDF: station connections.
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BLOCK C
FROM To
ORIGIN | FIN] COLOR JURCTION BOX] FUNCTION | STATIONS
DESIGNATION
26 | WAI-BLU - - ]
1] sLu-wAr - - B Aunio
27 | WHI-ORN P B
2 | ORR-WHI - - ¥ HF %
78 | WHL-GEN - R
) | GRN-WHI - = G DATA
79 | WRL-BRN = W
4 § BRN-WHI -~ B AUBIO
30 | WHI-5LA - - Bk
5| sLa-wH1 - - ¥ HF a7
31 | RED-BLU - R
L 6 | BLU-RED . = ¢ DATA
5 32 | RED-ORN - - W
7] ORR-RED - - B AUDIO
33 | RED-GRN - - Bk
8 | GRN-RED - - ¥ HF 38
34 | RED-BRN - - ®
9 | BRN-RED - - G DATA
35 | RED-5LA - - W
10 | SLA-RED - - B AUDIO
36 | BLE-BLU - Bk
11 ] BLU-BLK - - ¥ HF 39
37 | BLK-ORN == R
12 | ORN-BLK - - 6 DATA
38 [ BLK-GRN - - W
13 | GRN-BLK - - B AUDIO
39| SLK-BEN - - Bk
14 | BRN-BLK - - ¥ HF 40
L0 BLK-51A = 3
15 | SLA-BLK - - ¢ DATA
&1 [ YEL-BLU - = W
16 | BLU-YEL - - B AUDIO
%2 YEL-ORN - 13
17 | ORN-YEL - - Y HF 41
43 | YEL-GRN p_— R
L 18 | GRN-YEL - - G DATA
6 &% | YEL-BRK -= W
19 | BRN-YEL - - B AUDEQ
45 | YEL-SLA - - Bk
20 } SLA-YEL - - Y HF 42
46 1 V10-BLU - R
21 | BLU-VIO - - ¢ DATA
47 | VIO-0EN - - W
22 | ORN-VIOQ - - B AUDIO
48 | VIO-GRN - 1
23 | GRN-VIO - - Y HF 43
49 | VIO-ERN - - 3
24 | BRN-VIO - - G DATA
50| VvI0-SLA ==
25 | SLA-VI1O - - SPARE

Figure B-3 KSU to

MDF: station

connections.




Appendix B: 2864C Cabling and Wiring

BLOCK D
FROM T O
ORIGIN PIN COLOR JURCTION BOX} FUNCTION STATIONS
DESIGNATION
26 | WHI-BLD - - []
1] BLU-WH1 - - B AUDIO
27 | WHI-ORN -- Bk i
2 | ORN-WHI - = Y HF 44
28 | WHI-GRN - - R
3| GRN-WHI -= G DATA
29 { WHI-BRN - - W
4 | BRN-WHI - = B AUDIO
30 | WHI-SLA - - Bk
5 | SLA-WHIL -~ Y HF 45
31 | RED-BLU -- R
L 6 | BLU-RED ~ = G DATA
7 32 | RED-ORR - - W
7 | ORN=-RED - = B AUDIO
33| RED-GRR - - Bk
8 | GRN-RED - = Y HF 46
34 | RED-BRN - - R
9 | BRN-RED - [ DATA
35 | RED-5LA - - ["]
10 | SLA-RED - = B AUDIO
36 | BLK-BLU - - Bk
11 | BLU-BLK - - Y HF 47
37 | BLX-ORN - - R
12 | ORN-BLE - = G DATA
38 | BLK-GRN - - w
13 | GRN-BLK - = B AUDIO
39| BLE-BRN - - Bk
14 | BEN-BLK ~ - Y HF 48
40 | BLE-SLA - - R
15| SLA-BLK - = Y DATA
41 | YEL-BLUD - - W
16 | BLU-YEL - = B AUDIO
42 | YEL-ORN - - Bk
17 } ORN-YEL it Y HF 49
43 | YEL-GRN - = R
L 18 | GRN-YEL - = G DATA
8 44 | YEL-BRN - - w
19 | BRN-YEL - - B AUDIO
45 | YEL-SLA - - Bk
20 | SLA-YEL = =~ b HF 50
46 | VIO-BLU - - R
21 1 BLU-VIO - - G DATA
47 { VIO-ORN - - W
22 | ORN=V10 - = B AUDIOD
48 | VIO-GRN - - Bk
23 | GRN-VIC - - Y HF 51
49 | VIO-BEN - - R
24 | BRE-VIOD - - G DATA
50 | vio-SLA -- .
25 [ SLA-V10 - = SPARE

Figure B-4 KSU to MDF: station conmnections.
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E-6

BLOCK E
FROM T0
ORIGIN | PIN | COLOR JUNCTION BOX| FUNCTION | STATIONS
DESIGNATION
26 [WHi-BLU - - ]
1 [ BLU-WHI - - B AUDIO
27 | WHI-ORN - - Bk
2 | ORN~WHI - - Y HF 52
28 | WHI-GRN - - R
3 | GRN~WHI - - G DATA
29 TWHI-ERN - - W
4 | BRN-WHI - - B AUDIO
30 | WHI-SLA - Bk
5 | SLA-WHI - - Y HF 53
31 | RED-BLU - - R
L 6 | BLU-RED - - G DATA
g 32 |RED-ORN - = W
7 | ORN-RED - - B AUDIQ
33 | RED-GRN - - Bk
8 | GRN-RED - - Y HF 54
34 |RED-BRN - - R
9 | BEN-RED - - G DATA
35 {RED-SLA - - W
10 | SLA-RED - - B AUDIO
36 | BLK-ELU - = Bk
11 | BLU-BLE - - Y HF 55
37 | BLK-CRN - - [
12 | ORN-ELK - - G DATA
38 JBLK-GRN - - W
13 { GRN-BLK - - B AUDIO
39 | BLK-ERN - - Bk
14 | BRN-BLK - - Y HF 56
40 | BLE-SLA - - R
15 | SLA-BLK - - G DATA
41 [ YEL-BLU - - W
16 | BLU-YEL - - B AUDIO
42 1 YEL-ORN - - Bk
17 | ORN-YEL - - Y HF 57
43 | YEL-GRN - - R
18 | GRN-YEL - - G DATA
L 44 1 YEL-BRN - - W
1 19 | BRN-YEL - - B AUDIO
0 45 | YELZELA - = Bk
20 | SLA-YEL - - Y HF 58
46 [ vIO-BLU - - R
21 | BLU-VIO - - G DATA
47T [VIG-ORN - = W
22 | ORN-V10 - - B AUDIC
48 | VIO-GRN - - Ek
23 | GRN-V10 - - Y HF 59
L9 [VIO-BEN - = |3
24t BRN-VIQ - - G DATA,
50 Jvio-5LA - -
25 | sLa-vIio - - SPARE

Figure B-5 KSU to MDF: station connections.




Appendix B: 2864C Cabling and Wiring

BLOCK F
FROM ToO :
ORIGIN | FIN | COLOR JUNCTLCN BOX | FUNCTION | STATIONS
DESIGRATION
26 | WRI-BLD - = W
1 | BLU-WHI - - B AUDIO
77 | WH1-ORN - Bk
2 | oRB-wH1 - - ¥ HF 60
28 | WHI-GRN - - R
3 1 GRN-WHI - - c DATA
79 [ WAI-BRN — w
4 | BRI-WHI - - B AUDIO
30 | WRI-SLA - - 13
5 | SLA-WHI - - b HF 61
31 | RED-BLU - - ]
L 6 | BLU-RED - - ¢ DATA
1 32 | RED-ORN - - W
1 7 | ORK-RED - - B AUDIO
33 | RED-GRN - - Bk
& | GRN-RED - ¥ HF 62
34 | RED-BRN - R
9 | BRE-RED - - c DATA
35 | RED-SLA - W
10 | SLA-RED - - 8 AUDLO
36 | BLE-BLU == 13
11 | BLU~BLK - - b HF 63
37 | BLE-ORN == 3
12 | ORN-BLK - - G DATA
38 { BLK-GRK - - W
13 | GRN-BLK - - B AUDID
39 [ BLE-FRK - 113
14 | BRN-BLK - - ¥ HF 64
40 | BLK-5L& - = R
15 | SLA-BLK - - ¢ DATA
%1 | YEL-BLU - - W
16 | BLU-YEL - - B AUDLO
42 | YEL-ORN == Bk
17 | ORN-YEL - = Y HF 65
43 | YEL-GRR - = R
L 18 | GRN-YEL - - c DATA
! 44 | YELERN -- W
2 15 | BRE-YEL - - B AUDIO
%5 | YEL-LA - 13
20 | SLA-YEL - - Y HE 66
€ | v10-BLU - - F
21 | BLU-V10 = G DATA
47 | VIO-GER -~ v
22 | orN-v1O - - B AUDIO
%8 | VIO-GRN - 13
23 | GRN-V10 -- ¥ HF 67
%9 | VIO-BAN == X
24 | BRN-V10 - - G DATA
50 | VIO-5LA =
25 | sLA-VIO - - SPARE

Figure B-6 KSU to MDF: station connectionms.
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BLOCK G
FROM T0
CRIGIN PIN COLOR JUNCTION BOX| FUNCTION STATIONS
DESIGNATICN
26 | WH1-BLU - - W
1 | BLU-WHI -- B AUDLO
27 | WHI-ORN - - Bk
2 | ORN-WHI - - ¥ HF 68
28 [WH1-GRN - - R
3 | GRN-WHI - - 4 DATA
29 |WH1-BRN - - W
4 | BRN=WHI - = B AUDIO
30 | WH1-5LA - - Bk
5 | SLA-WHI - = Y HF 69
31 |RED=BLU - - R
L 6 | BLU-RED - - G DATA
1 32 | RED=-ORN - - W
3 7 | ORN=RED -~ = B AUDIO
33 | RED-GRN - - Bk
8 | GRN-RED - - Y HF 70
34 [ RED-BRN - - R
9 | BRN-RED - - G DATA
35 | RED-SLA - - W
10 | SLA-RED - = B AUBLO
36 | BLE-BLU - - Bk
11 ] BLU-BLK -- Y HF 71
37 | BLK-CRN - - R
12 {ORN-BLX - = G DATA
38 | BLK-GRN - = W
13 | GRN-BLK = - B AUDLO
39 |ELK-BRE - - Bk
14 | BRN-BLK - = Y HF 72
40 | BLK-5LA - - R
15 | SLA-BLK - - e} DATA
41 | YEL-BLU - - W
16 | BLU-YEL - = B AUDIO
42 | YEL-ORN - = Bk
17 {ORN-YEL - = ¥ HF 73
43 |YEL-GRN - - R
L 18 | GRN-YEL - - [4 DATA
1 44 | YEL-BRN - - W
&4 19 | BRN-YEL - - B AUDIO
45 | YEL-SLA - - Bk
20 i SLA-YEL - - ¥ HF 74
46 |VIO-BLU - - R
21 {BLU-VIO - = G DATA
47 {VIO-ORN - - W
22 {ORN-VIO - - B AUDI1O
48 |[VIO-GRN - - Bk
23 |GRN-VIO - - Y HF 75
49 |VIO-BRN - - [
24 |BRN-VIO - = G DATA
50 |v10-SLA - -
25 |SLA-VIO - - SPARE

Fisure E-7

KSD to MLDF: station connections.
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Appendix B: 2864C Cabling and Wiring

BLOCK H
FROM T0
ORIGIR | PIN | COLOR JUNCTION BOX| FUNCTION | STATIONS
DES1GNATION
26 |WHI-BLU - - - - W
1 | BLU-WH] - - - - B AUDID
27 |WRI-ORR - = ~ - Bk
2 |ORN-WHI - - - - Y HF 76
28 |WHI-GRN - - - - R
3 |CRN-WHI - - - - G DATA
29 |WH1-BRN - - - - [
4 | BRN-WHI - - - - B AUDID
30 |WHI-SLA =- - - = Bk
5 | SLA-WH] - - - - b4 HF 77
31 |RED-BLU - - - - R
L 6 | BLU-RED - - - - G DATA
1 32 |[RED-ORN - - - - W
5 7 |ORN-RED - -~ - - B AUDID
33 |RED-GRN - ~ - « Bk
8 JGRN-RED - - - - X HF 78
34 |RED-BRN - - - - R
9 |BRN-RED - - - - [ DATA
35 |RED-SLA =~ - - - ]
10 }SLA-RED - - ~ - B AUDID
36 [BLK-BLD - - - - Bk
i1l [BLU-BLK - - - - b HF 7%
37 [BLK-ORN - - - - R
12 fORN-BLE - - ~ - 9 DATA
38 [BLK-GRN -~ -~ - - W
13 JGRR-BLX - ~ ~ - B AUDIO
39 [BLX-BRN - - - = Bk i
14 | BRN-BLK =~ - - - ¥ HF 80
40 [BLE-SLA™ - - - - 3
15 | SLA-BLK -~ - - G DATA
ST [YEL-BLO - - - - W
16 | BLU-YEL =« - = = B AUDIO
42 [YEL-GRN =~ - - - Bk
17 | ORN-YEL - - - - Y HF 81
I |YEL-CRN - - - = K
L 18 FGRN-YEL - - - ~ G DATA
1 44 I YEL-BRN - - - - W
[ 19 ! BRN-YEL -~ - - - B AUDIO
45 | YEL-SLA - - = - Bk
20 | SLA-YEL - - - - b4 HF 82
46 [ VIO-BLU - - - - R
21 [ BLU-VIO - - - = - G - DATA
47 | VIO-CRR - - - - W
22 | ORN-VIO - - - - B AUDIO
4B | VIO-GRN - - - - Bk
23 | GRN-VIO - - - = Y HF 83
46 | VIO-BRN -~ - - = R
24 | BRN-VIO - - - ~ [ DATA
50 [ VIO-SLA - - = =
25 | SLA-VI0 - - - - SPARE

Figure E~8 KSU to MDF: station connections,
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(i) Connect cable J13 to MDF block 1 (unless a PFU is installed) as
per Figure B~9. This block interfaces with €O lines 1 through 16 as well
as two DSS/BLF, two further BLF consoles and the music-on-hold source;

(j) Connect cable J5 to MDF block K (unless a PFU is installed) as
per Figure E-10. This block interfaces with CO lines 17 through 2§ as
well as BLF consoles 4 through 7;

(k) Connect cable J17 to MDF block M as per Figure B-11. This block
will interface with the various external options such as external
paging, door units, etc,.

E-10



Appendix B: 2864C Cabling and Wiring

Figure E-% k&

BLOCK 1
FROM T0
ORIGIN | PIN | COLCR COLOR OR |[FUNCTION |CONNECTS
DESIGNATION 10
26 |WHI-BLU - - - - T1 TRUNK
1 |BLU-WHI - - - - R1 1
27 TWHI-ORN - - - - 12 TRUNK
T 2 {ORN-WHI -~ - - - R2 2
1 28 |WHI-CRN =~ = = = T3 TRUNK
3 |GRN-WHI = = - - R3 3
26 |WHI-BRN - - - - T4 TRUNK
4 | BRN-WHI ~ = = ~ RA 4
30 [WHI-S5LA - - - - T5 TRUNK
S {SLA-WHI - - - = RS 5
31 |RED-BLU ~- ~ - - T6 TRUNK
T 6 | BLU-RED - - = = R6 [
2 32 |RED-ORR = - = - T7 TRUNK
7 |ORN-RED = - = - K7 7
33 [RED-GRN - - - - T8 TRURK
8 {CRN-RED =~ = = = RB 8
34 |RED-BRN = - - - 19 TRUNK
9 |BRN-RED ~ = = = R 9
35 [RED-SLA - - - - T10 TRUNK
T 10 |SLA-RED = - - - R10 10
3 36 |BLK-BLU - - - - TIL TRUNK
11 {BLU-BLK =— « - = R11 11
37 [BLK-ORN =~ - - - 112 TRUNK
12 |ORN-BLK = - — = R12 12
38 |BLK-GRN - - - - T3 TRUNK
13 |GRu-BIK - - - - R13 13
39 [BLK-BRN = = - - Tl4 TRUNK
T 14 |BRN-BLK - - ~ = R14 14
4 40 [BLK-S5LA =~ - - - T15 TRUNK
15 |SLA-BLK = = = - R15 15
41 [YEL-BLU =~ - - - T16 TRUNK
16 |BLU-YEL - - - - R16 16
42 |YEL-ORE =~ - - = W
17 |ORN-YEL - - - = B POWER pss/
43 {YEL-GRN - - = = R BLF
18 |GRN-YEL = - - - (4 DATA
T 44 [YEL-BRN =~ ~ - = W
R 19 {BRN-YEL - - - - B POWER pss/
B 75 [YEL-SLA - - - - 3 BLF
20 |SLA-YEL -~ - = = ¢} DATA
C 46 [vio-BLb - - - - W
A 21 |BLU-VIO - - - - B POVWER BLF
R 47 |VIO-ORN - - - - R
D 22 |ORN-VI0 =- =~ = = [ DATA
48 [VIO-GRN =- - - - W
23 |GRN-VI0O - - - - B POWER BLF
49 |VIO-BRN =~ = - = R
24 |BRN-VIQ =~ - - - [4 DATA
GP 50 |vio-sLAa - - - - MUSIC- TAPE/
CARD 25 |{sLA-vio - - - - ON-HOLD RADIO
U to MCE: CC lines, DSS/BLF and MCH connections.
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BLOCK K
FROM T 0
ORIGIN | PIN | COLOR COLOR OR FUNCTION | CONNECTS
DESIGNATION, IO
26 | wHI-BLY - - T17 TRUNK
1 | BLU-KHI - - R17 17
27 | WHI-ORN T18 TRUNK
T 2 | orn-wm - R18 1
5 28 | WHI-GRN - - T1% TRUNK
3 | cry-wm1 - - R19 19
29 |WHI-BRN - - T20 TRUNK
4 | BRN-WHI - R20 20
30 |WHI-SLA - - T2l TRUNK
5 { SLA-WHI - - R21 21
31 { RED-BLU - - T22 TRURK
T 6 | BLU-RED - - R22 22
6 32 | RED-ORN - - T23 TRUNK
7 | ORN-RED - - R23 23
33 [RED-GRN - - T24 TRUNK
8 | GRN-RED - - R24 24
34 TRED-BRN - - T25 TRUNK
9 | BRN-RED - - R25 25
35 |RED-5LA - - T26 TRUNK
T 10 { SLA-RED - - R26 26
7 36 | BLK-BLU - - T27 TRUNK
11 | BLU-BLE - - R27 27
37 | BLK-ORN - - T28 TRUNK
12 | ORN-BLE - - R28 28
38 | BLK-GEN - -
13 | GRN-BLK --
39 [BLK-BRN --
14 [ BRN-BLK - -
40 | BLK-SLA - -
15 [SLA-BLK --
41 | YEL-BLU - -
16 | BLU-YFL - -
2T | YEL-ORN - = W
17 | ORN-YEL - - B POWER BLF
43 | YEL-GRN - - R
18 | GRN-YEL - - G DATA
T 4§ [ YEL-BRN — W
4 19 | BRN-YEL - B POWER BLF
B 45 | YEL-SLA - - ]
20 | SLA-YEL - - G DATA
c 46 [VIC-BLU - - W
A 21 | BLU-VIO B POWER BLF
R 47 | VIC-ORN - - R
D 22 | ORN-VIO - - [ DATA
48 ] VIO-GRN - - W
23 | GRN-VIO - - B POWER ELF
49 | VIO-BRN - - R
24 | BRN-VIO - - G DATA
50 { ViO-SLA - -
25 | SLA-VIO - -

Figure E-10 KS&SU to MLF: CC lines and BLF

connections.



Appendix B: 2864C Cabling and Wiring

BLOCK M
FROM 1 TO
ORIGIN | PIN | COLOR COLOR OR FUNCTION | CONNECTS
DESIGNATION TO
36 [WHI-BLU -~ - - - SPEECH ENXT. PG.
1 {BLU-WHI =~ - - = PATH ZONE 184
27 |WHI-ORN - - - - SPEECH EXT. PC.
2 |ORN-WH] = = = - PATH ZONE 185
28 |WHI-GRN - - - — SPEECH EXT. PG.
3 {oRN-WHI - - - - PATH ZONE 186
29 |WHI-BRN - - - - SPEECH |EX.P./DOOR
4 |BRN-WH] = = - - PATH UNIT 187
30 JWHI-SLA - - - =
5 |SLA-WHI - - - -
31 |RED-BLU = - - - NO DRY EXTERNAL
6 | BLU-RED - - - - [ CONTACT BELL
32 |RED-ORN - - - - KO DRY EXTERNAL
7 J|ORN-RED =~ = = = c CONTACT BELL
33 [RED-GRN - - - - NO DRY EXTERNAL
X 8 |GRN-RED -~ - - - C CONTACT BELL
34 [RED-BRN - - - - NO DRY EXTERNAL
P 9 | BRN-RED - =~ = = C CONTACT BELL
35 {RED-SLA - - - - NO DRY DOOR
[ 10 |SLA-RED - - - - [ CONTACT UNIT
36 |BLE-BLU - - - - NO DRY
11 |BLU-BLK - - - - C CONTACT | OPTIONAL
c 37 | BLK-ORN - - - = NO DRY SWITCHES
12 | ORN=BLK =~ - - - C CONTACT
A 38 {BLK-GRN =~ - - - [ DRY EXTERNAL
13 {GRN-BLK - - - - NC PAGING
R 39 | BLK-BRN - - - - wO CONTACT | ZONE 184
14 | BRN-BLE = = - - C DRY EXTERNAL
D 40 [ BLK-SLA - - - - NC PAGING
15 | SLA-BLK = = = ~ NO CONTACT | ZONE 185
41 | YEL-BLU - - - - C DRY EXTERNAL
16 | BLU-YEL - - - - NC PAGING
42 | YEL~ORN - - - = NO CONTACT | ZONE 186
17 | ORN-YEL - - - - [+ DRY EXTERNAL
43 | YEL-CRN - - - - NC PAGING
18 | GRN-YEL - - - - NO CONTACT | ZONE 187
%4 | YEL-BRN =~ - - — GND POOR
19 {BRN-YEL - - - —  INPUT SENSOR UNIT
45 |YEL-SLA - - - -
20 | SLA-YEL - - - -
46 [VIO-BLU =~ - - -
21 PBLU=VID = = = =~
47 {VIO-ORN - - - -
22 |orN-vi0 - - - -
48 |VIO-GRN - - - -
23 |GRE-VIO =~ - = =
49 | vio-BRN =~ - = -
24 | BRN-VIO - - - —
50 {vio-s1A - - - -
25 | sLa-vi0 - - - -

Figure B-11 KSU to MDF: external connections.
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B.2 CURRENT SOURCE CABLE CONNECTIONS.

Connect current source cables J3 and J7 to their respective female
receptacles on the KSU. If an add-on unit is used connect cables Jl1
and J15 to their respectve recepticles on the KSU.

B.3 CABLING PFU-KSU

Remove the PFU cover. Using a 25-pair 24-AWG cable terminated at
each end with an Amp-Champ male connector, connect J3, located on the
right of the PFU to J]3 on the KSU . Connect the black and red wires
originating from the lower right section of the PFU to TB2 connections
-48vGND and +24v respectively. (See Figure 6-2). If a second PFU is
used connect its J3 cable to J5 on the KSU and connect its red and black
wires to the first PFU's wires red to red and black to black.

B.5 CABLING PFU-MDF

Attach two 25-pair cables terminated at one end with an Amp~Champ
male connector to the two female Amp-Champ receptacles designated J1 and
J2 on the left of the unit. Connect J2 unterminated end to block I on
the MDF as per Figure B-9. Connect J1 to block J on the MDF as per
Figure B-12, If connectorized blocks are used then terminate cables Ji
and J2 accordingly. A second PFU is connected similarly; J2 to block K
as per Figure B-10 and J1 to block L as per Figure B-13.



Appendix B: 2864C Cabling and Wiring

BLOCK J
FROM 1 TO0
ORIGIN | PIN | COLOR COLOR  OR EMERGENCY
DESIGNATION | TELEPHONE
26 | WHI-BLU - - - - T1
1 |BLU-WHI - - - - Rl ET 1
27 |WHI-ORN - ~ - = T2
2 JORN-WHI <~ - - - R2 ET.2
28 | WHI-GRN - - - ~ T3
3 | GRN-WHL - - — - R3 ET 3-
29 {WHI-BRN - - = - Th
4 | BRN-WHI - - - - Ré ET &
30 | WHI-SLA = - = = TS5
5 | SLA-WHI - - - - RS ET &
31 |RED-BLU - - - - T6
6 1 BLU-RED - - - - R6 ET &
32 |RED-ORR - - - - T7
P 7 JORN-RED =~ -~ = = R7 ET 7
33 [RED-GRN - - - = T8
F 8 | CRN-RED =~ = - — RS ET 8
’ 34 | RED-BRN ~ - - = %
] 9 ! BRN-RED =~ ~ - = RS ET 9
35 J RED-SLA - - = = TI0
10 | SLA-RED - - - - R10 ET 10
36 | BLXK-BLU - - - - TI1
11 | BLU-BLK - = - - R1l ET 11
37 [BLK-ORN - - - — T12
12 | ORN-BLE - - - - R12 ET 12
38 | BLK-GRN - - - — 113
13 | GRN-BLK - - ~ ~ K13 ET 13
39 [ BLK-8RN - - - - T14
14 | BRN-BLK =- - = = Rla ET 14
40 { BLK~-SLA - - - - T15
15 | SLA-BLK -~ ~ - - R15 ET 15
41 | YEL-BLU - - - - T16
16 § BLU-YEL - - ~ ~ R16 ET 16
L2 JYEL-ORN - - - -
17 | ORN-YEL - - - -
43 | YEL-GRN = = « ~
18 | GRN-YEL - - - -
44 | YEL-BRN - - - -
19 | BRN-YEL - - ~ -
45 | YEL-SLA = -~ ~ -
20 | SLA-YEL =~ - - -
46 | VIO-BLU = = = -
21 | BLU-VIO - - - -
47 | VIO=ORN = = — =~
22 | ORN-VIO - - = =
48 | VIO-CRN - - = -
23 | GRR=VID = ~ =~ «
49 | VIO-BRN - - - -
24 | BRN-VIO - - - -
50 | vIOo-SLA - - - -
25 | SLA-VIO - - = =

Figure B-12 KSU to MDF: emergency telephone connections.

B-15



TLRD-114-262-127, Issue 1

BLOCK L
FROM | T O
ORIGIN | PIN | cOLOR COLOR OR EMERGENCY
DESIGNATION | TELEPHONE
26 |WHI-BLOD ~ - - =~ T17
1 |BLU-WHI = = = = R17 ET 17
27 [WHI-ORN - - - - T1&
2 |ORN-WHI = - = = R18 ET 18
28 |WHI-GRN - - - - T19
3 |GRN-WHI - - - ~ R19 ET 19
29 [WHI-BRN - - - - T20
4 fBRN-WHI - - - - R20 ET 20
30 |WHI-SLA - - - - 121
5 [sLA-WHI - - - - R21 ET 21
31 [RED-BLU - - - - T22
6 |BLU-RED - - - - R22 ET 22
32 [RED-ORN =~ -~ - = T23
P 7 IORN-RED -~ ~ = — R23 ET 23
33 |RED-GRN - - - - 124
F 8 |CRN-RED - - - - R24 ET 24
34 |RED-BRN - - - = T25
u 9 |BRN~RED = = = = R25 ET 25
35 |RED-SLA - - - - T26
10 |SLA-RED =~ - - - R26 ET 26
3 |BLk-BLU = - = = T37
1l |BLU-BLK =~ = = =~ R27 ET 27
37 |BLK-ORN - - - - T28
12 JORN-BLK - - - - R28 ET 28
38 |BLK-GRN - - - -
13 |GRN-BLK - - - -
39 |BLK-BRN - - - -
14 |BRN-BLK - - - -
40 |BLK-SLA - - - -
15 |SLA-BLK - - - -
41 |YEL-BLU - = - =~
16 {BLU-YEL = = = =
42 IYEL-ORN - - - -
17 |ORN-YEL - - - -
43 |YEL-GRN - - - -
18 [GRN-YEL - - - -
44 |YEL-BRN =~ - - -
19 |BRN-YEL - - - -
45 |YEL-SLA - - - -
20 |SLA-YEL - - - -
46 |VIO-BLU - - - -
21 |BLU-VIO - - - ~
47 |VIO-CRN - - - -
22 |ORN-VIO - - - -
48 |vio-GRN - - - -
23 |GRN-VIO - - - -
49 [VIO-BRN - - - -
24 |BRN-VIO - - - -
50 [VIO-SLA - - - -
25 |SLA-VIO = -~ - -

Figure B-13 KSU to MDF: emergency telephone connections.
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c.l

C.2

APPENDIX C
Card Provisioning

COMMON EQUIPMENT

Both
.

the 1632C and the 2864C require the following cards:

1 MS card The M5 card of the 2864C differs
from that of the 1632C.

1 GP card

1 M card (M1)

1 IR card (IR]1)

OPTIONAL COMMON EQUIPMENT

The following cards may be installed:

TID - Touch-tone-Decoder card (required if DIMF SLIs are
installed or if DISA or TRUNK PATCH features are to be used).
ID - Impulse dial card for impulse dial trunks.
R - expansion card for 1D card. ID and R cards are used as
follows:

ID]l for trunks 1-8

Rl for trunks 9-16

ID2 for trunks 17-24

R2 for trunks 25-28

TRE - for interfacing with DSS and BLF consoles. Up to eight
units, including two DSSs are supported by the card.

M2 - second memory card used where any of extensions 64 to 83
have personal speed dialing capability (stations or DIMF SLTs).
TIR2 - second TR card for use where more than 32 extensions are
installed.

XPG - general options card for external paging and door units,

c-1
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c.3 INTERFACE CARDS

C.3.1 Extensions. 1Iwo types of interface card are available:
e L - line cards for standard key bx "smart" sets/Featurephones;
® SLT/CPX -~ for interfacing with single-line telephones and off-
premises extensions. Each card supports four extensions. At
least one L card must be used in slot L1 for stations 20-23. All
others can be L and SLT/GPX cards.

C.3.2 Trunks. T cards interface with the trunks. Each T card can
interface with up to four trunks.

Cc.4 MATRIX CARDS

Each matrix cards provides eight communication links for 32 inputs.
Table C-1 shows each matrix card's function for the 1632C and Table C-2
for the 2864C.

TABLE C-1
MATRIX CARD CONNECTS 10
NUMBER EXTENSIGNS
1 20 - 51 TRUNKS g - 16
2 20 - 51 TRUNKS 1 - 8
3 20 - 51 EXTS. 20 - 51 FOR ICM - ICM
4 20 - 51 EXTS. 20 - 51 FOR ICM -~ HFTB




Appendix C: Provisioning

TABLE C-2
MATRIX CARD CONNECTS T0
NUMBER EXTERS10NRS
1 20 - 51 TRUNKS 25 28 +ITD links
2 20 - 51 TRUNKS 17 24
'3 20 - 51 TRUNKS 9 16
4 20 - 51 TRUNKS 1 8.
5 20 - 51 EXTS. 20 - 51 ICM ~ ICM
6 20 - 51 EXTS. 20 - 51 ICk - HFTB
7 52 - 83 EXTS, 52 83 ICM - HFTB
8 52 - 83 EXTS. 52 83 ICM - ICM
9 52 - 83 TRUNKS i 8
10 52 - 83 TRUNKS 9 16
11 52 - 83 TRUNKS 17 24
12 52 - 83 TRUNKS 25 28 +11ID links

¢-3
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APPENDIX D
Alternative PFU Cabling

D.1 GENERAL

The emergency telephone system described in this document is
connected in such a way that the SLTs for emergency use cannot be used
while the key bx is operating. This arrangement allows a maximum of
"smart" stations to be used. If however a number of SLT extensions are
to be used within the system the PFU may be connected so as to allow
these sets to serve additionally as the emergency units. Of the many
ways of achieving this, one is illustrated below (see Figure D-1).

Note that further blocks must be added to the overall system
configuration. An additional block may alsoc be used for conmection to
J1 (marked '"shorted connector" in the Figure) to give flexibility in
designating individual CO line to SLT connections. Depending on local
codes more than one SLT may be connected to the same CO line.

b-1
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APPENDIX E

VALUE OF "'C' PROGRAMMING FEATURES WHEN INITIALIZED

FEATURE VALUE
CO Line Access Restriction None Assigned
Toll Restriction None Assigned
Incoming Call Ringing (Day) Ext. 20 on all CO's
Incoming Call Flashing (Day) All Ext. on all CO's
Incoming Call Ringing (Night) Ext. 20 on all CO's
Incoming Call Flashing (Night) All Ext. on all CO's
Trunk Queue Groups No Lines Assigned
CO Lines Behind PABX No Lines Assigned
CO Lines Behind CENTREX No Lines Assigned
Day Bells All Lines Assigned
Night Bells All Lines Assigned
Toll Groups No Lines Assigned
Day DISA No Lines Assigned
Night DISA No Lines Assigned
First DSS CO Lines All Lines Assigned
Second DSS5 CO Lines No Lines Assigned
DTMF/Rotary CO Lines All Lines DTMF
DTMF Detect 1 = Yes
Paging Access All Stations on All Zones
Page Routing All Stations on All Zones
SLT Rotary No Stations Assigned
SLT DTMF ‘ . No Stations Assigned
System Speed Re;;riction No Stations Assigned

System Speed Tool Restriction No Stations Assigned



FEATURE
411 Restriction
Flash Access
Automatic Answer
On-Hook Verbal Intrusion
All Intrusion
DND Access
DND Forward
Manager/Secretary
Multi-Manager-Secretary
ICM Restriction

Pick-Up Groups

Account Code Reminder
Bell Stations

Double Row Shift

APPENDIX E

Second DSS Station Routing

Feature Phones
Hold Time

Day Recall Time
Night Recall Time

DSS5 Recall Time

Unscreened Transfer Recall Time

Handsfree Talkback Time
Page Time

Open Loop Time

Flash Time {(for 'Behind PABX'®

Lines Only)

VALUE
No Stations Assigned
All Stations Assigned
All Stations Assigned
All Stations Assigned
All Stations Assigned
All Stations Assigned
No Stations Assigned
No Stations Assigned
No Stations Assigned
No Stations Assigned

No Statioms on Any Lines
Assigned

No Stations Assigned
No Stations Assigned
No Stations Assigned
No Stations Assigned
Ext. 20 Flashes Only
1 Min. 20 Sec.

1 Min. 20 Sec.

1 Min. 20 Sec.

1 Min. 20 Sec.

1 Min. 20 Sec.

40 Sec.

40 Sec.

I.O_Sec.

0.6 Sec.
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FEATURE

Flash Time (for 'Behind CENTREX"
Lines Only)

CCSA Time

Patch Time

Minimum Time - Incoming Call
Minimum Time - Local Call

Minimum Time - Long Distance Call
Minimum Number of Digits

Page Length

End of Page

SY¥Ystem Speed-Dial Programming Schedule

Time Setting Station
Second DDS Station

Toll Access Restriction (0/1)
Manual Pause

Baud Rate

Parity

Reader

Blank Line
Participating Stations
Music On Hold

ECC Programming Station

Toll Table Set Up

Local Table

-

Long Distance Table

VALUE

0.6 Sec.

3 Sec.

1 Min., 20 Sec.
0 Sec.

0 Sec.

0 Sec.

C

60 Lines

& Lines

Ext. 20 Only
Ext. 20 and 21

No Stations Assigned

Type 0O
1 = Yes
300

Even

1 = Yes
0 = No
1 = Yes
1 = Yes

No Stations Assigned

Tables Come Denied with
N11 + 800 Allowed

200

1200



TECHNICAL SPECIFICATIONS

Capacity

Trunks

Extensions

Direct Station Select
Consoles

Busy Lamp Fields

intercom Links

Physical

Key Switching Unit
{height, width, depth)

Power Supply
{height, width, depth)

Weight

Technology

Systemn Control

816:
1832:
2864:

B16:
1632:
2864:

816:
1632:.
2864 :

816:
1632:
2864 :

816:

1632:
2864 :

816:
1632:
2864 :

816:
1632:

2864:

816:
1632:
.2564:

16

16
32

"Ry =

DdO b W

44 X 42X 12cm
{18 X 17 X 5inches)

65X B4 X23cm
{26 X 22 X 9 inches)

65X74 X 23cm
(26 X 30 X 9 inches)

24 X 42X 13cm
{10 X 17 X 5 inches)

28X 58X 25cm
{11 X 23 X 10inches}

two supplies 28 X 58 25cm

{11 X 23 X 10inches)
KSU 8.6 kg {191b)

Power Supply 12kg {261b)

KSU 26 kg {57 Ib)

Power Supply 28kg (62 ib)

KSU 36 kg {79 1b)

Power Supply 2 X 28 kg {62 Ib)

Stored Program
Control (SPC);
distributed processing
between
microprocessors in KSU
and in stations.

Switching

Power Requirements

Input

Consumption

Outdialing

DTMF or impulse dialing

Cabling Requirements
Station wiring

Maximum cabling
runs

Operatiens Conditions

Temperature

Humidity

CMOS integrated space
division.

196-254V ac, 50 Hz, or
105-125V ac, 60 Hz, or

24-27V dc

{for battery backup).

B816: less than
200 Watts
1632: iess than
300 Watts

2864: less than

600 Watts

3-pair modular cable

816 up to

four stations 330 meters
{1000 feet); all other
stations 160 meters
{500 feet) from KSU.

1632: up to 16 stations
330 meters {1000 feet);
all other stations

160 meters {600 feet}
from KSU.

2864: up to eight
stations 330 meters
(1000 feet); all other
stations 160 meters
{500 feet) from ¥KSU.

Off-Premis Extension

{OPX) up 10 5km
{3 miles) from KSU.

0-45 degrees ¢
{32-113 degrees f)

20-80 percent relative.
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NOTICE

This manual is applicable to the key bx 1632 and 2864,
software versions C. Telrad, Ltd. reserves the right
to make changes in the equipment described, and in
this manual, without notification. However, changes
in the equipment do not necessarily render this manual
invalid.

Additional copies of this manual may be obtained from
Telrad, Ltd. Reproduction of this manual, without
written permission from Telrad, Ltd., 1is strictly
prohibited.

¢ 1985 Telrad Telecommunication and Electronic Industries, Ltd,
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Section 1
INTRODUCTION TO key bx

1.1 GENERAL

The key bx is a family of electronic office telephone systems which
incorporate the sophisticated features of large EPABX's with the
simplicity of operation of a key telephone. Of the two versions
reviewed in this manual, the key bx 1632C can serve up to 32 extensions
and connect with up to 16 Central Office (CO) lines. The key bx 2864C
provides for up to 64 extensions and up to 28 CC lines.

1.2 PURPOSE OF MANUAL

This manual is intended to acquaint the Customer Service Representative
and the wuser with the key bx 1632C and key bx 2864C key telephone
systems. 1t includes a general description of both systems' hardware
and features. The manual is complemented by the Operating Instructions
(TLRD-104-262-115) and the Programming Manual (TLRD-114-262-122).

Unless expressly stated otherwise, the explanations included herein are
applicable to both the key bx 1632C and the key bx 2864C.

1.3 ©SYSTEM GENERAL DESCRIPTION

e The system operates with its own microprocessor~based station, or
with ordinary Single Line Telephones (SLTs). The key bx station
communicates with the Key Switching Unit (KSU) over a dedicated
control path 1link, making possible extremely simple operation of
advanced PABX features. Virtually all these features are available
also at SLTIs, by dialing one-digit access codes.
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e The key bx telephones are microprocessor controlled multibutton
sets with all CO lines and functions appearing on the face panel.
Call completion and custom calling feature activation are performed
by means of momentary pushbuttons; visual indicators show the
status of calls and use of functional features.

e The key bx can handle all types of loop disconnect trunks - (co,
TIE, PBX, WATS and FX lines). Incoming lines may use dual tone
multifrequency (DTMF) or impulse dialing signaling.

e The system 1is completely programmable from the Direct Station
Select (DSS) console, which is a standard unit supplied for
attendant operation. The system is extremely easy to learm —- the
user need not memorize special codes or have specialized training
in telephony or computers. The customer service representative —--
and even the customer himself if he chooses —-— can program any

feature of the system in the customer's office.

1.4 FUNCTIONAL DESCRIPTION

The microprocessor in each key bx telephone transmits messages to the
Central Processing Unit (CPU) to provide the desired routing of speech
and tone signals. A signal from the micro- processor also lights the
appropriate Light Emitting Diodes (LEDs) within the telephone. The
telephones are basically "gmart" terminals that connect to the line
cards through three-pair cables. One pair is for voice signals, the
second is for Hands-free Talk Back (HFTB), and the other is for data
(control) signals.

within the system there is complete separation between audio and data
signals. Voice switching is accomplished by a space-division matrix
switch.

1.4.1 Link distribution.

The key bx has eight links dedicated to internal use. In the 2864C,
five of the links are general purpose and internal call links. One is a
dedicated tone link, one is connected to a page amplifier, and one for
DSS service. In the 1632C, three of the eight links are dedicated like
in the 2864C, two links serve for DIMF decoding, (only when DIMF SLIs
are equipped) and three links are left for general purpose. One outside
line link is dedicated to each outside line termination for a maximum of
28 (in the key bx 2864C) or 16 (in the key bx 1632C).
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Figures 1-1 and 1-2 show the link distribution of key bx 1632C and 2864C
switching matrices.

32 STATIONS
e —————
20 5] jo T
t
HF : HS
Mx4 : MX3
3
TRUNK | —
T0 : gx
TRUNX &-
TAUNK 9 —]
: Mx

T0 :
TRUNK 16—

Figure 1-1 Link distribution of key bx 1632C switching matrices.

32 STATIONS 32 STATIONS
Er""jl 20 % 2 8 % 83
1 I 1

S L
HF : HS : HS : HF
MX5 : MX5 : MX8 : MX?
8 8 8

TRUNK | — -
10 : MX : MX

: 4 : g
TRUNK B — Q-J

TRUNK 8 — S

T0 R M3X 'l"(;(
TRUNK |16 =
TRUNK 17 —]

vl -
TRUNK 24 ﬁ
TRUNK 25 — ;

TO 28 —— ﬂx : Tg

ML ;

Figure ‘1~2 Link distribuiton of key bx 2864C switching matrices.
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1.5 SYSTEM COMPONENTS
1.5.1 Switching and power equipment

The control and switching equipment are located in the Key Switching
Unit (KSU). This is a completely modular unit which makes possible
simple and cost-efficient configuration of the system to meet specific
needs. The KSU has card slots for several types of printed circuit
boards, and cable jacks for connection to the Main Distribution Frame
(MDF).

g) Common control cards. There are four types of common control cards
-- MS, GP, TR, and Ml.

s The MS (Master) card contains the system CPU which controls system
operation and is linked by data lines to the microprocessors
located on the control and interface cards. It also contains the
master reset for the entire system.

Cn the MS card there is a memory protect switch. When this switch
is in the UP position, resetting the MS card by depressing the
reset button will not alter the stored configuration. With the
memory protect switch in the DOWN positionm, resetting the MS card
will reset the system and the programmed configuration.

e The system memory rtesides on the Ml card. The M1 card holds the
programming memory, the speed dial directory, the save-repeat
memory and the alarm memory. The Ml card is also the common use
system memory that the Master card utilizes when operating the
system. A lithium battery protects the data stored in case of
power failure.

In the 2864C, a second memory card is necessary -- the M2 card --
for holding the personal speed dial memory of stations 64-83;

o The GP card provides interface between the CPU and the switching
matrix cards;

e The TR card manages communication of control signals between
stations and the MS card. One TR card supports up to 32 stations.
The card has its own microprocessor and memory.
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b) Interface cards for connecting stations, line cards, attendant
console (TRB card), Single Line Telephones (on or off premise), and
trunks (T cards). The number of cards required depends on the type of
terminal equipment and the number of trunks installed;

¢) Matrix (MX) cards, for performing switching functions. The number of
these cards depends on the size of the system installed;

d) The ID card is used when the system is connected to impulse dial (1D)
signaling trunks. The 1D card provides the trunk cards with dialing
signals and masking for eight trunks:

e) The R card complements the ID card, providing masking service for
eight additional trunks. Both the ID and the R card must be installed
in a system connected to more than eight ID trunks. For the key bx
2864C up to two pairs of these cards may be installed.

In the U.K. version of the key bx all the masking is provided by the R
card. This means that both the ID and the R card must be equipped when
connecting the key bx to ID signaling trunks.

¢ The TTID card allows connection of SLT sets with DIMF dialing. 1In
addition to this, it performs a number of optional functions, such as
DISA and trumk patching (available in the USA only),

® XPG card, for connection of external paging equipment, external
bells and door unit.

Appendix B contains provisioning requirements, for determining what and
how many printed circuit cards are required for every possible confi~
guration of the key bx.

1.5.2 Cabling

The KSU 1is connected to the Main Distribution Frame {MDF) by means of
industry-standard 25-pair connectors. In addition, three connectors
lead to the external power supply, and a RS-232C connector provides an
interface to a printer or computer for Call Detail Recording (CDR).

A terminal strip is on the KSU to connect a 48V power supply for
off-premise extensions, and a ring generator for SLTs.



TLRD-104-262-114, Issue 1

1.5.3 Power supply

The Power Supply uses standard 110~V or 220-V mains source and produces
all the regulated voltages required for operation of the key bx. In case
of a power failure, the Power Supply can also be powered by an optional
battery backup unit, so that telephone service can be continued.

An additional (add-on) power supply must be equipped in 2864C systems
with more than 32 stations.

Installation of OPXs at more tham 1.5 kilometers from the KSU requires
an external 48V power source.

1.5.4 Power Failure Unit

An optional Power Failure Unit (PFU) provides emergency telephone
service, in case battery backup is not provided. The PFU automatically
connects CO lines to eight or 16 emergency telephone sets in case of
power failure.

1.5.5 Terminal Equipment

The key bx can operate with its own "smart" terminal equipment, or with
industry-standard SLT sets. There are two types of key bx stations: the
Standard, and the Featurephone, Each of these is provided with or
without display (Featurephone has no display in the U.S.).

(a) The Standard Station has a standard 12-key dialpad, plus 11
dedicated feature buttons, and two rows of outside linme buttonms. 1t
comes with an internal speaker and microphone for Hands-Free Talkback
(HFIB), and an optional display. On the front side of the telephone
there is a speaker volume control knob.

Light Emitting Diodes (LEDs), and the optional display, provide visual
indications of telephone activity, including incoming calls, messages,
and other functions. LEDs in the trunk buttons indicate if a trumk is
busy, in use at the user's station, or on hold at the user's station.
Several distinctive rings and tones indicate internal and external
incoming calls, ringbacks, and other information. See Section 1.2 of
the Operating Instructions Manual (TLRD-104-262-115) for a full expla-
nation of the key bx telephone's visual and auditory indicators.

The key bx station is available with an optional LED display. This is
an invaluable aid for making the use of the key bx even smoother and
easier. When the station is not in use, the display shows the date and
time of the day. During station operation, the display shows who is
ringing (which extension or outside line),” the number dialed, the
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elapsed time of outside calls, the time to which the station alarm clock
has been set, and other bits of useful information.

(b) The Featurephone provides all the services and features provided by
the standard set, but has only two feature buttons ~- hold and function
-~ rather than 11, and only 8 outside line buttons. Pressing the
function button converts the dial pad into a feature keypad, which can
provide all the functions performed by the function keypad of the
standard set. On the front panel the functions performed by the dialpad
are clearly marked, and all the LEDs of the standard set are present.
The Feature Phone has a speaker, but has no microphone, so it cannot
perform hands-free talkback. Like the standard set, it is connected to
the KSU by three-pair wire.

The Featurephone 1is available in two versions, with or without display
(not in U.S.)

(¢) Single-Line Telephones (SLTs). SLTs may be used for up to 28 of the
key bx 1632C extensions and up to 60 of the key bx 2864C extensions,
as ordinary extensions. Four of these may be Off-Premises extensions
(GPX). The SLTs may be either DIMF (tone) or impulse dial telephones.

Most of the system features available at standard stations are also
available at SLI sets, by dialing special access codes.

Two software packages for the key bx make possible use of SLTs. With the
key package, SLTs emulate key telephones -~ they access trunks
individually by number. The hybrid package enables SLTs to cperate as a
full PABX extension. An  SLT accesses a trunk by dialing 9, or by
selecting a trunk group.

Section 3 of the Operating Manual provides information on operation of
SLT sets in the key bx network,

1.5.6 Direct Station Select {DSS) Console

The DSS console serves a dual function in the key bx system, As an
attendant's console, it performs all the call traffic management
functions required by a small office. As s programming station, it
loads all information required to configure the system. The console is
switched from program mode to DSS mode by means of a switch on the rear
of the wunit.
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Two DSS consoles can be installed in the key bx. The first works in
conjunction with station 20. The second can be configured to work with
any other key bx station. When two DSSs are installed, only the first --—
the one associated with station 20 =-- can be used for system
configuration.

1.5.7 Busy Lamp Field

The Busy Lamp Field (BLF) is a useful management tool for monitoring
extension status, and as an aid to a standby telephone attendant, during
heavy traffic loads. The BLF has a light for each extension, which
chows the status of the extension. The lights are arranged exactly as
the lights on the DESS.



Section 2
FEATURES AND SERVICES —- GENERAL

2.1 GENERAL

The features and services of the key bx are designed to be fully
programmable.  Many of the features which in other telephone exchanges
are factory set, can be set in the key bx by simple programming
procedures,

Programmable functions include:

e call routing and forwarding. The key bx can be configured to route
and forward incoming calls to designated stations;

e dialing restrictions for each telephone extension and CC line;

® system time functioms, such as duration of hold, time to recall,
pause time for dialing on CCSA and enhanced diat networks, flash
time for operation with PABXs, and other time parameters;

® Call Detail Recording parameters. The system can be configured to
print a log of incoming and outgoing calls, in any format, on any
standard ASCII printer, or to output the log into a computer for
sorting.

2.2 FEATURE TABLE
Table 2-1 1lists the features available in the key bx 1632C and 2864C

systems, with a brief description of each feature and its programmable
options. The features are described in detail in Section 3, 4, 5 and 6.
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Table 2-1

key bx 1632C and 2864C FEATURES ANRD SERVICES

Feature

Description

Programmable Optioms

SYSTEM FEATURES

Nonblocking
trunk access

Programmable
System Times

Direct Inward
Station Access
(D1s4A)

Access to CO lines is
nonblocking;

All timing parameters
can be individually
programmed.

Qutside caller can
directly access any key bx
extension and make outside
calls by calling the key
bx on a specially desig-
nated trunk.

Fiash times;

hold time; recall time
for day or night
service; recall time
for recall to atten-
dant station; trans-
fer recall time;
maximum duration of
handsfree talkback
conversation; maximum
duration of page
announcement; pause
time for CCSA and PABX
dialing.

Executive Credit Codes
(ECC) can be assigned to
users, to limit access
to outside dialing using
the DISA feature:

DISA trunks are
selectable; access to
DISA trunks can be block
to key bx extensions.

10

(continued)
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Section 2: Features General

Feature

Description

Programmable Options

Trunk-to-Trunk
Patch

Call Detail
Recording

PABX and CENTREX
Interface

Qutside caller can be

patched through to another

key bx trunk by a key bx
station.

Details of telephone usage

can be printed on any

asynchronous ASCII printer

or dumped to a
computer port.

System can be configured
to enable interface with
CENTREX or PABX system.

Patch time -- duration
of patched call without
intervention of key bx
station -- is
programmable.

Printer characteristics,
including baud rate,
parity, page length;
printout

format, including header
style, blank lines
between call records;
minimum duration of
local calls required for
logging; minimum
duration of long
distance calls

required for logging;
minimum time of

incoming calls;

minimum number of dial
digits required for
logging; choice of
listing all extensions
participating in a call
or only the last party;
account coding of calls
for billing purposes.

Dial signals {*] and [#]
can be configured to be
interpreted by key bx or
passed transparently to

“outer exchanges; flash

time can be adjusted to
PABX or CENTREX
specifications.

(continued)

11
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Table 2-1 (continued)

Feature Description Programmable Options
Split System System can be configured When two DSS consoles
Configuration to serve as two tenant are installed, recalls
exchanges. can be routed to either,

both, or, neither of

the DSSs; calls to the
attendant can be

routed to either DSS§;
and the message function
is affected.

Open-Loop System automatically drops Open loop time
Detection CC lines when far-end programmable. Central
party terminates. Office must supply open

loop signal service.

Selectable System can be configured For impulse dialing,
Dial Signal- for DIMF or impulse optional hardware 1is
ing dialing. required.

Hybrid Confi~ System can be configured Changing configuration
guration as key system, or as from key to hybrid

hybrid system for use with requires change of
Single Line Telephones. hardware,
External Inputs Audio inputs available

for music on hold.

External Qutputs Audio outputs for external XPG card required.
page system.’

External Relays Relays, accessible by XPG card required.
dialing codes, for door
unit and external bells.

(continued)

12
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Table 2-1 (continued)

Feature

Description

Programmable Options

CALL ROUTING
FEATURES

Flexible
Call Routing

Automatic Call
Handling

Day and Night
Service

External Bells

Page Groups

DND Forward

Follow Me

Incoming ¢alls can be
routed for efficient
CO line service.

Unanswered transfered
calls ring back
automatically to pre-
fixed patterns, so that
calls are not dropped.

Different call-routing
maps can be programmed
for day and night service,

Ring signals can be routed
to external bells for
noisy or open
environments.

All stations can receive
or initiate messages
through their speakers.

Call forwarding provided
for extensions in DO NOT
DISTURB mode.

A user can select a
follow me extension where
all incoming calls to

his phone will ring.

CO line ringing and
flashing during day and
night service;
simulated.

Ringback and other time
parameters of rerouted
calls are programmable;
when two DSS consoles
are installed ringbacks
can be routed te either
both or neither DSS.

Ringing and flashing of
CO lines can be
individually programmed
independently for day
and night service.

Each bell can be
programmed to ring for
several trunks or ex-
tensions; ringing can be
routed independently for
day or night service.

Selected stations can be
denied access to paging.
Four page groups can be
defined.

Forward station defined

-during system program-

ming.

{continued)

13
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Table 2-1 (continued)

Feature

Description

Programmable Options

STATION USER
FEATURES

Intercom

calling

On-hook dialing

Hands-free

Talkback
(HFTB)

Exclusive Hold

Executive Intercom

Automatic
Answer

Users can dial other
extensions in the
key bx.

All function keys can be
activated and all dialing
done on-hook.

Built-in speaker and
microphone give station
capability of answering
intercom calls handsfree.

A call on hold at a station
flashes at that station
only.

Each extension can have
direct access to up to
eight other extensionms,
by means of the sec'y
button.

Station can answer a ring-
ing CO line without press=
ing the CO line button.

Dialing to selected ex-
tensions can be restric-
ted.

Automatic termination
after programmable time
when in HFTB mode
(feature not available
in Featurephone).

Maximum of 8 groups of
executive intercom links
are available.

Automatic Answer 1is
programmable for each
station.

14

{(continued)
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Table 2-1 (continued)

Feature

Description

Programmable Options

Speed Dialing

Redial

Save/Repeat
dialing

Call Transfer

Flash Tisconnect

Call Pickup

90 system speed dial
numbers and 7 station
speed dial numbers are
available to each station.

Automatic Redial of last
number dialed up to 32
digits,

One-key redialing of
frequently dialed number.

CO calls can be trans-
ferred by a number of
methods,

Station can disconnect a
call on the CO line,
without losing the line.

Extension can pick up
calls ringing or on hold
at another station.

System speed dial
numbers can be entered
by a selected station;
station speed dial
numbers can be entered
at each station; access
to system speed dial .
list can be denied to
selected extensions.

Automatic recall of
unanswered transfers
after a programmable
time.

Flash time is program-
mable for PABX and
CENTREX lines. Access
to flash function is
programmable for each
extension.

(continued)

15
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Table 2-1 (continued)

Feature Description

Programmable Optiomns

Group Pickup
ringing or on hold at
another extension in
the same group.

Conference calls can be
made with up to five
parties, including two
CC lines and three
extensions.

Conference
Calling

When station is in DND
mode, calls from outside
are muted. Calls from
the inside ring twice
with a muted ring and
are then disconnected.

Do Not Disturd

Station can leave a call-
back message at another
extension, return or
cancel messages.

Message Leaving

10~digit display shows
time and date, elapsed
time of call, messages,
number dialed, CC line or
extension ringing, page
codes, conference parties,
pickup extension, call
forward extension.

Display

Extension can pick up call

Up to 14 pickup
groups definable.

DND access programmable;
DND forward to a
programmable station;

Time and date can be set
from attendant station,
station 21 and another
selected station, On
hanging up, elapsed time
of call stays on for a
certair time, after
which it is replaced by
time and date display
automatically.

16

(continued)
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Section 2: Features General

Feature

Description

Programmable Cptions

Shift

Account Code
Reminder

Alarm Clock

Irunk Gueuing

SINGLE-LINE
TELEPHONE FEATURES

Key/Hybrid
configuration

DIMF or Impulse
Dialing

In the 2864C system, the
SHIFT keys enable key bx
station user to see

status and access all 28
outside lines with only
14 outside line buttons.

Tone warns callers to
enter account code for
billing purposes.

Any station can be set
to ring at a selected
time.

Station can queue for
trunk use. Priority is
determined by lowest
extension number.

In key version, SLT
extensions can access
specific trunks by
request. In hybrid
version, SLT can access
trunks by trunk groups.

PIMF and impulse dial
extensions can both be
used in the same
installation.

Two modes of shift
operation are available,
programmable per
station.

Reminder tone 1is
programmable per
extension.

Alarm is set by station
user.

Division of CO lines
into trunk groups for
queuing 1s programmable.

Hybrid and key
configurations require
different hardware.

Signaling type is
selectable per
extension,

(continued)
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Table 2-1 (continued)

Feature Description Programmable Options

Station emulation SLT performs virtually all
functions of standard
station, including
internal and outside
dialing, messaging,
transfer, conference,
follow me, pickup, trunk
queue, hold, speed dial,
redial.

ATTENDANT
FEATURES

(For systems in which one or two DSS consoles are equipped).

Two attendant Two attendant stations can Routing of ringbacks and
stations be installed. calls for attendant
assistance is
programmable per trunk
and extension.

Dedicated Speech link is always re- First DSS only.
Intercom Link served for attendant inter-
com calls.

Busy Lamp Field Direct Station Select Up to eight BLFs can be
(DSS) console shows status installed in 2864C
of all extensions. system.

Digital Display DSS console display shows

CO lines in use as well as
extension using specific
line.

(continued)

i8
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Table 2-] (continued)

Feature

Description

Programmable Options

Handset or
Headset
Operation

Call Transfer
Call Camp-on
Paging

Day Alert
mode

Automatic
Recall

Serial Calls

Night Service

DSS console works in con-
junction with station 20,
or with optional headset
connected directly to unit.
Release button terminates
line use with headset or
handset operation.

by means of dedicated DSS
button

by means of dedicated DSS
button

by means of dedicated DSS
buttons

Attendant can enlist
another station as a
secondary attendant
station during heavy
traffic periods, or as a
replacement in case she
has to be absent for a
short while,

Unanswered calls return
automatically to atteandant

station after timeout.

Attendant can request

Specially modified
DS8S is required.

Secondary station
selectable from DSS.

Recall time is program-
mable,

ringback when a conversation

is terminated.

selectable by dedicated DSS§
night button

19
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Section 3
SYSTEM FEATURES

3.1 PROGRAMMABLE SYSTEM TIMES

All time parameters in the key bx are set in software, and are
programmable from the DSS console. This feature adds a dimension of
versatility and makes it possible to interface the key bx with virtually
any exchange, public or private.

Iwo types of time parameters are programmable -- internal call routing
times, and external signaling times. Internal call routing times include
the maximum length of a page announcement or hands-free call before the
call 1is automatically terminated; ringback times when a call is on hold
or transfered; and other internal parameters. These times can be set to
meet the specific traffic needs of the customer. Internal call routing
times are explained in detail in Section 4.3.

External signaling times include flash times and durations of pause time
in dialing sequences. These parameters serve two purposes -— to adapt
the system to the specifications of the telephone network, and to
configure the key bx to operate behind a PABX or CENTREX system. When
configured behind a private exchange, the key bx can serve as an
expansion or an enhancement of the exchange, adding the advanced
features of the key bx, without detracting from the features of the
larger exchange. Section 3.5 describes how to configure the key bx as
an enhancement to PABX or CENTREX exchanges.

3.3 STATION PRIORITY ON TRUNK QUEUE
During heavy usage, when there is competition between extensions for

telephone services, the key bx grants outside lines first to the lowest
extension numbers when trunk queuing (see Section 5.13). When several

21
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stations have requested use of a single trunk or trunk group, the
station with the lowest extension number is given the trunk first.

For this reason, when planning an installation, it is desirable to
install the lowest numbered extensions in the offices of the most senior
personnel (beginning from extension 21).

3.4 CALL DETAIL RECORDING (CDR)

With an RS-232C connector in the KSU, Call Detail Recording is
available. Any asynchronous ASCII printer can be connected to the port.
All interface parameters of the port can be set from the DSS The CDR
printout can be formated in a number of ways -- the key bx knows how to
print each day's calls on a separate page, and can print page headers,
and set page length and other format parameters.

When CDR is installed, account coding of calls is possible. This means
that during a call, & user can enter a charge number, which appears on
the printout.

A single call can have several account numbers.

The CDR port can also be connected to a computer, which can perform
sorts on the output and produce station-by-station reports on a regular
basis.

3.5 PABX AND CENTREX INTERFACE

The key bx has special features for use when the system is installed
behind a Private Branch Exchange (PABX) or CENTREX service in the
Central Office. 1These features make it possible to expand an existing
office system, or to enhance an unsophisticated PABX with key bx
features.

The software configurations for behind PABX and behind CENIREX are
designed to make maximum use of the main exchange features. The
configurations operate as follows:

(a) behind PABX: When dialing on a line behind PABX, all key bx feature
buttons except [*] and [#] (on the dialpad) operate normally. These two
keys, however, are dialed out to the PABX. Many PABXs use these keys to
activate features. So the key bx user has at his disposal all the PABX
features. Those key bx features which use the [*] and [#] keys —-- speed
dial, account coding redial, and pause time -— are unavailable on trunks
behind PABX. All other key bx features operate normally.
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No dialing restrictions are applied to trunks behind PABX, since the
PABX itself can usually apply dial restrictions to the line. Flash time
can be set to the specifications of the PABX, to make use of this
feature.

If the PBX has few or no special features, it may be preferable to
configure the key bx trunks as ordinary CO lines, so that the key bx
speed dial and other features are available. 1In this case, a special
feature -- pause time -- makes outside calling convenient. The key bx
can insert pauses into a dial sequence, whether the number is dialed
manually or with the system speed dial directory. Pauses are inserted
with the [#] key. When behind PABX which requires 9 to seize a CO line,
8 user can enter the number 9#555-1234 in his speed dial directory.

The key bx will dial 9, wait for the pause time —- time for the PABX to
seize an outside line and get a dial tone —-- and then automatically dial
the number.

The pause time can be configured for automatic use or manual use.
Manual pause lets the user enter pauses when redialing or save-repeat
dialing, as well as when speed dialing. Specifically, the difference
between manual and automatic pause is as follows:

® automatic pause ~— during the first four digits of a dial sequence,
[#] is dialed out by the key bx. In the following digits, [#]
causes the key bx to pause for the pause time;

® manual pause -- dialing [#] at any time causes the key bx to pause;
[#] is never dialed out to the trunk.

NOTE
When a trunk is configured as behind PABX, (#] 1is

always dialed out to the trunk, regardless of
whether manual or automatic pause is selected.

(b) behind CENTREX: All key bx feature buttons operate normally,
including the [*] and ([#] keys. Flash time can be set to CENTREX
specifications.

A trunk cannot be programmed to be both behind CENTREX and behind PABX.

23
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3.6 TENANT SERVICE

The key bx can be configured to serve as a split or tenant exchange, so
that it in effect acts as two virtually independent exchanges. Thus,
two small businesses can share a single key bx -- each tenant business
has its own CO lines, its own extensions, and its own attendant station.

Tenant configuration is dome by using the following programmable
functions:

e CO line access restriction =-- blocks access of business A's
extensions to business B's trunks and vice versa - see Secticn 6;

e incoming call ringing (day) - see Section 4.2;

e incoming call flashing (day) - see Section 4.2;

e incoming call ringing (night) - see Section 4.2;

e incoming call flashing (night) -- these functions configure
business A's €O lines to ring and flash only at business A

extensions, and business B's CO lines to ring and flash only at
business B extensions - see Section 4.2

e ICM restriction -— To & limited extent, this feature allows you to
block business A extensions from making intercom calls to business
B extensions and vice versa - see Section 5.1. Access can be

restricted to up to eight extensions;

e paging routing - see Section 4.6;

® page access -- these function must be programmed so that one
business cannot page the other business' extensions -- see Section
4.6.

e pick-up grouping -- separate pick-up groups can be defined for each

tenant business;

e second DSS station routing and second DSS CO lines =-- trunks and
recalls from extensions can be routed to either DSS.

Common system functions must be shared by the two exchanges. These
include night service (see Section 4.2}, Call Detail Recording (Section
3.4), system speed dial directory (Sections 5.5 and 6.1). Only one
extension can be privileged to adjust the key bx clock, and the time set
is the same for all extensions.
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There 1is great flexibility in the routing of outside lines and division
of extensions between the two tenants of the key bx exchange. An outside
line can be configured to ring at either, both, or neither of the two
attendant consoles. It can be configured to ring back, after transfer or
hold, at either, both, or neither of the consoles. If an outside line
is configured to ring back at neither console, a call is automatically
dropped after the recall time.

Account coding of calls makes billing of common services a simple
matter. 1f both businesses share certain outside lines ——~ for example
the DISA trunk, or special Value Added Network trunks -- the extension
and account code of the user appears on the Call Detail Record for each
call placed.

3.7 OPEN LOCP DETECTION

When an incoming caller terminates & call to the key bx, the key bx
automatically detects the open loop and drops the line. This has two
advantages:

e Users who are restricted from dialing long-distance calls or from
dialing on a given CO line cannot bypass the restriction by dialing
on a line that was already seized for a previous call.

® When an outside caller on hold in the key bx hangs up, the line is
automatically dropped. Without open-loop detection, the unused
line would remain on hold, wasting switching facilities and outside
access,

NOTE

Open-loop  detection requires that the Central

Office provides an open-loop signal service. This

feature is available on DIMF trunks only.
3.8 SELECTABLE DIAL SIGNALING
The key bx can be configured for DIMF (tone) dialing or impulse dialing.
DIMF signaling is standard. Impulse dialing requires the addition of an
optional printed circuit card, which sends dial pulses to the trunk.
When the impulse dial option is installed, each SLT extension can be

configured inde- pendently as either DTMF or impulse. Any extension can
dial any trunk, regardless of type. :
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When impulse dial is selected the key bx ignores the [#] and [*]
signals.

3.9 HYBRID CONFIGURATION

The key bx can be used with key bx stations, designed to make maximum
use of all the key bx advantages, or with ordinary Single-Line
Telephones (SLIs).

Two firm ware versions are available for the key bx which allow
installation of SLIs. When the key versiom is installed, the user dials
9 and the number of the outside line.

The other version is for hybrid configuration. With this, an SLT cannot
select the specific trunk he wants to dial on. Depending on the
configuration defined, he can seize a line by dialing 9, as in ordinary
PABX operation; or by dialing 9 and the number of a trunk group he
wishes to use., Up to eight trunk groups can be defined. Definition of
trunk groups makes possible selective access to special trunk types (FX,
WATS, or ordinary Direct Distance Dial trunks), and also facilitates

tenant service, when an exchange is shared by two separate businesses.

3.10 EXTERNAL CONNECTIONS
The key bx has connections for several types of external equipment.
e One outside audio source to the system enables music on hold;

e the key bx can be connected to a four-channel external page system.
Each channel can be accessed individually. The key bx can be
adapted to virtually any commercially available page system;

e external bells can be connected to the system and can be programmed
to ring for stations or for CO lines;

e door unit. The key bx has a sensor for connection to a front door
bell; an audio pair for an intercom; and a relay for activating an
electric lock. When someone rings the door bell, it activates the
buzzer at the attendant console. By dialing 187, the attendant can
talk to the person at the front door by intercom; and she can open
the electric lock by pressing the [*] button on her telephone.
Front door units with all the required connections are commercially
available; if a unit cannot be bought, the components can be
purchased individually and simply installed;
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3.11 DIRECT INWARD SYSTEM ACCESS (DISA) AND TRUNK PATCH

Any outside line of the key bx may be defined as a DISA trunk. When an
outside caller dials the key bx on this trunk, he hears an internal key
bx dial tone. He can then dial extensions, and make outside calls using
key bx CO lines, by entering a special Executive Credit Code (ECC). All
of the key bx extensions may be defined as ECCs. The code is made up of
an extension number (20 to 83) and a four-digit secret code. The codes
are entered through a selected station during system configuration. They
can be changed or read only by reconfiguring the ECC station using the
key bx Direct Station Select console as a programming station.

Use of DISA for incoming or outgoing calls is recorded on the Call
Detail Record with a special symbol. The extension part of the ECC
appears on the printout, so it is clear who made use of the DISA
service; but the secret four digits of the ECC code do not appear.

In addition to DISA, a trunk patch feature is available. An outside
caller can ask a key bx station user to establish a call on another key
bx trunk; the station user can then exit the conversation, and the two
outside lines are patched together. The key bx user has complete
control over the patch -- he can reenter the conversation or cut it off
at any time.

27



TLRD-104-262-114, Issue 1

This page is intentionally blank.

28



Section 4
CALL~ROUTING FEATURES

4.1 CONFIGURABLE CALL ROUTING

Incoming calls on outside lines can be configured to ring at up to eight
key bx extensions, and to flash at any number of extensions. Call
routing can differ for day and night service.

4.2 DAY AND NIGHT SERVICE

Two completely independent call routing maps can be defined for the key
bx -- one for day service and one for night service. Day and night
service are defined by the following functions:

(a} incoming call ringing and flashing. Each outside 1line can be
programmed to ring and flash at certain extensions during day service,
and other extensions during night service. Also, each outside line can
be programmed to be a DISA line (see Section 3.10) or to ring at an
external bell, be it during day service, night service, or both.

(b) call rerouting and time parameters. Calls which have been placed on
hold or transfered, are automatically rerouted if they are unanswered.
This rerouting differs for day and night service. Section 4.2 describes
this difference in detail. The time parameters which define the call
rerouting are programmable independently for day and night service.

c) external bells. Bells can be programmed to ring for selected COC
lines during day service, and for different €O lines during night

service.

d) DI1SA. Direct inward system access can access selected extensions
during day service, and other extensions during night service.
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The key bx remembers what mode it is in, even if there is a power
failure. So, if the system is in night service when the power fails, it
will remain in night service when the power comes back on.

4.3 AUTOMATIC CALL HANDLING

The key bx automatically handles unanswered calls which have been placed
on hold or transfered. The call is rerouted three times during the day,
and twice during night service. If two DSS's are installed, the call
can be routed to the first DSS, the second DSS, both stations or neither
one, during day service. 1f after the last transfer, no one answers the
call, it 1is automatically dropped. All the time parameters related to
call rerouting are programmable. This feature provides the maximum
assurance that outside calls will not be dropped.

There are four routes a call can take:

e rerouting of a call that has been placed on hold during day
service, The call remains on hold for the hold time, then
automatically rings back the holding extenmsion. The call rings at
the extension for the day recall time. If no one answers, the call
is automatically transfered to the attendant's station. The call
rings at this station for the DSS recall time. If no one answers
after the DSS recall time, the call is automatically dropped.

1f two DSSs are installed with the system, the calls can be
programmed to recall at the first attendant station, the second
attendant station, both stations, or neither one. 1f no ringback
is configured, the call is dropped after the day recall time.

e rerouting of the same call during night service. The call rings
back at the holding extension after the hold time. It rings at the
extension for the night recall time. This time is programmable

inde- pendent of the day recall time -- normally it is programmed
for a longer period. 1f no one answers within the night recall
time, the call is automatically dropped —- it is not transfered on

to the attendant station(s).

e rerouting of transfered calls during day service. A call that has
been transfered during the day to another extension rings at that
extension for the transfer recall time. 1If no one answers, the
call rings back at the attendant's station. 1t continues ringing
for the DSS recall time and is then dropped.

e call transfered during night service. It rings at the station for
the unscreened transfer time, then rings back at the originating’
station Ffor the night recall time. After the night recall time,
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the call is automatically dropped -- it is not transfered on to the
attendant station.

All the times mentioned above are programmable. When the system is
first installed, they are set to default settings. You may program the
time parameters for a wide range of values, or you can set any of them
to unlimited. In this case, the call will continue to ring (or be held)
for an unlimited time, and will not be transfered on.

4.4 EXTERNAL BELLS

key bx extensions or outside lines can be configured to ring, not only
at the extension or station, but also at an external bell. This is
useful when the key bx is installed in noisy or open environments.

4.5 PICK-UP GROUPS

There are 14 pick-up groups definable in the key bx. A user can pick up
a call that is ringing at another extension in his group by pressing the
pick up and [*] keys. The user in a group can still pick up & call to
an extension not in his group, but he must know which station or line is
ringing.

4.6 PAGE GROUP

The key bx has the capability of serving as a public address system for
paging and announcements. Paging can be by means of the built-in
speakers in the key bx stations, or by means of an external page unit
with up to four channels. The external page unit must have its own
amplification.

Stations and external speakers can be divided into eight page groups.
Four of these groups are for station speakers -- the others are for
external speakers and station speakers. Any number of stations can be
included in each group. Usually, one of the groups is reserved for a
general page -- including all key bx stations.

The maximum duration of a paging announcement is defined during system
programming. When a wuser makes a page announcement which exceeds the
maximum time, the page is automatically terminated. This prevents the
possibility of someone making an announcement, and forgetting to hang up
his station at the end of it.
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During a page, and after it is ended, display stations display the word
"PAGE", the station that initiated the page, and the page group. The
page 1is introduced and terminated with a double tome burst in the
station speakers. A station user can stop a page announcement by twice
pressing the dnd button.

Access to paging can be defined when the system is programmed. Any
extension can be allowed or blocked from paging on each of the page
groups.

4.7 CALL FORWARDING

The key bx can forward calls from unattended stations to manned
stations. There are two types of forwarding: the user can forward his
calls using the FOLLOW ME feature, using the dnd key and dialing any
extension he wants to forward to; and a permanent call forward number
can be selected for each station using the programmer. In this case,
when a call 1is placed to the station in DND mode, it is automatically
forwarded to the forward station. 1If the caller has a display station,
he sees in the display the number of the forward station.
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Section 5
USER FEATURES

5.1 INTERCOM CALLING

The key bx  has several features for streamlining internal
communications. There are two modes of internal calling -- handset to
handset, and hands-free, which allows the called party to answer without
lifting the handset.

The key bx standard station has a built-in speaker and staandard
microphone, and two independent speech paths, one for handset and one
for hands~free operation. This means a caller can reach the key bx
station through the speaker, even though the handset is busy. This
feature, called intrusion, can be limited on those extensions where the
user does not wish to be disturbed during telephone conversations. A
key bx station can be configured to have one of three levels of
intrusion:

® no intrusion. In this configuration, a caller may not make a
hands-free call to the station any time. The station user may
still use the station speaker for on-hook dialing;

e on-hook intrusion. A caller may make a hands—free call to the
station when the station is not in use; but if the station user is
talking through the handset, the caller cannot make the hands-free
call. 1Instead, he hears a busy signal;

e 2ll intrusion. A caller may make a hands-free call to the station,
whether or not the station handset is busy.
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Selected stations can be blocked from dialing other selected extensions.
This feature is called ICM (Intercom) Restriction.

The maximum duration of hands-free calls is defined during system
programming. I1f a caller tries to talk hands-free for longer than the
maximum time, the call is automatically terminated. (The time can also
be set to unlimited.) If the called party wishes to talk longer than the
programmed time, he can lift the handset, and continue the conversation
indefinitely.

5.2 HOLD AND PICKUP

Any outside call can be placed on hold. Usually hold is exclusive: the
trunk button for the line on hold flashes only at the station which held
the call. All other stations will show the line as busy, with a steady
light in the button.

When a call is transfered, or transfered by page, the trunk buttons of
both the transfering station and the destination station or stations
flash, until the call is picked up.

A call on hold at one station can be picked up at another station with
the pickup function. The user puts a call on hold, hangs up, goes to
another extension, and continues the call.

Operation of the pickup function is explained in detail in Sections 2.11
to 2.l4 of the Operating Instructions,.

5.3 EXECUTIVE INTERCOM

The station user has a special function key (sec'y) for direct access to

up to eight other extensions which he needs to call frequently. The
sec'y key also indicates the status of the extension he is trying to

reach. 1f only one executive intercom station is defined, the user
calls it by pressing sec'y. If more than one station is defined, he
presses sec'y and dials the number of the link -- 1 through 8. The light

in the button shows if the station he called is busy, speaker-busy, or
in dnd mode.

5.4 AUTOMATIC ANSWER

A key bx station can be programmed so that it answers incowing trunk

calls by pressing the CO line button, or by simply lifting the handset.
The latter method is called Automatic Answer.
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Single-Line Telephone extensions (SLTs) are automatically granted
automatic answer by the key bx.

5.5 SPEED DIALING

The key bx has an internal speed dial directory. The directory includes
90 speed dial numbers for wuse of all key bx extensions, plus seven
additional personal speed dial numbers for each station. In addition,
each station has a save/repeat dial button.

The system speed dial directory is more than a simple aid to dialing —-—
it can serve as a method of controling telephone costs. This is because
the key bx can be programmed so that dialing a system speed dial number
circumvents dialing restrictions. Thus, a user who needs dial only two
or three long-distance numbers can be restricted completely from toll
dialing from his station, but the few numbers he needs can be included
in the system speed-dial list. He can then reach those numbers, without
being able to wuse his station for long-distance personal calls. This
method of dial restriction is explained in more detail in Section 6.

An extension can be restricted altogether from using the system speed
dial directoery. Or it can be permitted access to the directory, but
prevented from circumventing dialing restrictions when using speed
dialing. These functions are explained in Section 6.

In addition to speed dialing and save/repeat dialing, each extension can
redial the last number dialed using the ([*] (asterisk) key on the
dialpad.

5.6 CALL TRANSFER

A user can transfer a call from extension to extension by several
methods. He can transfer the call unscreened -- without announcing the
call or making sure the station he is transfering to is manned. He can
also make a screened transfer -- he can announce the call, either with a
hands-free announcement or by placing a handset to handset call, before
transfering (these two methods are explained in Section 2.16 of the
Cperating Instructions). The wuser can also make a confirmed transfer
using the conference feature -- he announces the call, and confirms that
the parties are talking before hanging up.
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1f a call is transfered unscreened to an unmanned extension, it does not
ring there indefinitely. Instead, after a programmable time, it is
transfered to the attendant's station (during day service), or back to
the extension which transfered the call in the first place (during night
service). The routing of transfered calls is described in detail in
Section 4.3.

5.7 FLASH DISCONNECT

A user can disconnect a call by hanging up (either by going on hook or
by pressing the speaker button in the case of a hands-free call), or by
pressing flash. When talking on a trunk, pressing flash terminates the
call, but keeps the trunk, so the user hears a dial tome.

Two programmable functions make this feature versatile. First, the use
of the flash button can be denied to selected extensions. In this case,
the user must hang up in order to release the conversation. This is
useful to prevent "line hogging", when not enough CO lines are available
to the wusers. Second, the flash time is programmable when programmed
behind PABX or CENTREX. This makes it possible to suit the key bx to
the specifications of the Central Office or PABX system it is connected
to.

5.8 CONFERENCE CALLIRG

A key bx user can initiate a conference call of up to five participants.
The participants may include two trunks. Participants in the conference
see the extension or CO line numbers of the other participants in the
station display. Any extension participating in the conference may exit
the conference and reenter it, and may add additional parties to the
conference.

The conference feature can be used to set up a trunk to trunk patch
between two outside callers. The key bx station can set up the patch,
and exit the call, leaving two outside lines talking together. The key
bx wuser still controls the call —— he can rejoin the conversation or
disconnect it at any time.

5.9 DO NOT DISTURB
The key bx has a sophisticated set of programmable functions to ensure

office privacy on the one hand, and access in case of need, on the
other. These functions include:
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¢ DND access -—— enables a station to enter do not disturb mode to
prevent interruption by outside or internal calls;

o DND forward (see Section 4.7) -- to forward intercom calls to
another station;

e ICM restriction (see Section 5.1) -~ to restrict access to an
extension by other extensions.

In addition, the user has a FOLLOW ME feature, which enables him to
forward all his incoming calls to another extension. FOLLOW ME can be
canceled either from the initiating or the forward extension.

When a station enters DND mode, intercom calls ring twice with a muted
ring, and then the caller hears a busy signal. Trunks ring at the
station with a muted ring.

5.10 MESSAGES

The key bx has a message service and automatic ringback. A user can
leave a message at a station which does not answer. There is a
dedicated function key on the station for this purpose. The msg button
of the station which received the message lights, and the display shows
the message '"Call ZXX" (the number of the calling extension). Messages
cannot be left at SLT extensicns.

A maximum of two messages can be left at a station -- one from the
attendant station and one from any other extension. If another station
attempts to leave a message at the station, it receives a retry tone.

Section 2.19 in the Operating Instructions manual explains how to leave
and return messages.

If a wuser calls an extension and it is busy, he can use the message
feature to request automatic ringback. 1In this case, as soon as both
extensions become available, the key bx rings the caller, and
automatically redials the called extension. Automatic ringback is
available to SLTs as well as stationms.

A user can cancel a message appearing at his station. The attendant can
cancel all messages from the attendant console.
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5.11 DISPLAY

The key bx standard station has an optional display, which shows time,
elapsed time of calls, and other information.

Elapsed call time begins running 15 seconds after the last dialed digit.

When the station is not in use, the display shows the time and date. A
user can call the time and date onto his display whenever he wants by
pressing the time button on the station. During a power failure, the
time is stored, and when power is restored the clock continues running
from the time when it stopped. This means that, in case of a power
failure when no one is in the building, a user can easily know the
duration of the failure by noting the hour of the key bx clock.

5.12 ALARM CLOCK

The key bx station has an alarm function. The alarm can be set to any
time =-- when the time comes, the key bx calls back the station with a
distinctive alarm ring. Operation of the alarm feature is explained in
Section 2.27 of the Operating Instructions manual. If the station has a
display, the user sees the time of the alarm in the display.

5.13 TRUNK GQUEUING

During periods of extremely heavy telephone traffic, all outside lines
may be busy. Users may order an outside lime by trunk queuing. When a
line become available, the key bx rings back the ordering extension, and
gives it the line.

CC lines can be divided into trunk groups for purposes of queuing.

When several extensions are queued for use of a single trunk or trunk
group, Service 1is granted on a priority basis, rather than first come,
first serve. Extensions with the lowest extension numbers are granted
lines first. Therefore, when planning an installation, it is desirable
to 1install the lowest numbered extensions in the offices of those users
with the most urgent need for telephone services.
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5.14 ATTENDANT FEATURES

Station 20 serves as one attendant station in the key bx. Any other
station can be designated as a second attendant statiom. Lost calls can
be programmed to ring back at the first attendant station, the second
station, both stations, or neither one. System functions, such as
setting the system clock and entering numbers in the system speed dial
directory, can be performed at these stations; in initial configuration,
all outside lines ring at attendant station 20.

The attendant stations can be equipped with optional Direct Station
Select (DSS) consoles, which give the attendants a wide range of special
functions for telephone traffic management. These include

® call transfer by means of a dedicated DSS button;

¢ camp-on -- allows the attendant to transfer a call and to park it
at a busy extension with a warning tone;

® paging by means of dedicated function buttons;

e day alert mode, which allows the attendant to designate another
station as a secondary attendant position, for periods of heavy
traffic or when the attendant is away from the conmsole;

® automatic recall of unanswered calls to station 20;

e serial calling =-- an incoming call returns automatically to the
attendant when the called extension hangs up;

® night service, implemented by means of a dedicated function button.
® headset operation -- allows opeeration of attendant console with
headset. The [rls] button is used to release calls during headset

operation.

® buzzer -- an additional auditory signal for recalls, which can be
silenced with the mute button.
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Section 6
DIALING RESTRICTION

6.1 GENERAL

The key bx has a sophisticated system of dialing restrictions, which
enables the customer to configure his exchange to permit only those toll
calls he wants charged to his telephone. General restrictions can be
applied to each station individually; exceptions can be defined to every
restriction.

The crux of the restriction system is a set of toll tables, definable
for each trunk. These tables make possible four-digit toll restriction
on a table basis; additional restrictions are possible using other
programmable functions.

Ten programmable functions are used to configure dialing restrictions
for the key bx system:

® 0/1 Restriction =-- configures dial restrictions for the dialing
plan of the area where the key bx is installed;

o Table Restriction -- determines whether the toll restriction for CO
lines will be by means of a Toll Table, or by means of the 0/1
restriction;

® Access Restriction -- blocks an extension from accessing a trunk;

® Toll Restriction -- determines, for each extension, whether an
outside line will be toll-restricted, or dialing on that line is

completely unrestricted;

® Toll Table -- this function is used to load the table of restricted
dial prefixes, if Table Restriction is selected for outside lines;
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e 411 Restriction =-- blocks an extension from accessing Directory
Assistance;

® System Speed Dial, speed dial restriction and speed toll
restriction ~- the system speed dial directory can be used to
override other dialing restrictions on a selective basis.

6.2 CO LINE RESTRICTION DEFINITION

CC line dial restrictions are defined in the key bx on three levels --
the system level, the trunk level and the extension level, At the
system level, dialing restrictions are defined as 0 type or 1 type,
depending on the dialing scheme of the area of installation.

e 1 type restriction is for areas where a caller must dial ] or O
before the area code, to gain access to the long-distance network.
wWhen 1 1is selected, dialing 1 or ¢ as the first digit is
prohibited, except for

1x11 (x is any digit)
1535
1800

e 0 type restriction is for areas where a caller dials the area code
without an initial 1 or 0. 1n this case, dialing 0 or 1 as the
first or second digit is prohibited. The following exceptions are
permitted:

x11 (x is any digit)
800
1x11
1555
1800

In addition, the 411 restriction is defined at the system level. This
restriction blocks extensions from dialing 411 (directory assistance).

At the CO line level, the customer can define general toll dialing
restriction for each CO line, or selective restriction. The general
restriction is defined by the 0/1 toll restriction function. Selective
restriction is done be means of a toll table, which defines dialing
prefixes which may not be dialed on that CO line.

At the extension level, the customer may define, for each extension
individually, whether the dialing restriction defined for each CO line
applies to that extension. He may also use the access restriction to
block all access to a CO line.
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6.3 SPEED DIAL

The system speed dial directory can be used as an effective method of
configuring dial restrictions. The system speed dial 1list can be
configured to circumvent dialing restrictions applied to a given
extension, Thus, an extension may be restricted from dialing all toll
numbers; but when the user dials a speed dial number, the key bx
executes the call, regardless of dialing restrictions.

For each extension, all access to the system speed dial directory can be
blocked; or, 1f the customer does not want to use the speed dial
directory for the purpose of enabling long distance calls, the system
can be configured to check dialing restrictions when a speed dial number
is selected.
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APPENDIX A
COMPARISON OF key bx SYSTEMS

key bx COMPARATIVE CHART

System
816 1632 2864

Capacity
Trunks 8 16 28
Extensions 16 32 64
SLT extensions 12 28 60
Features

Internal Page

Zones 2 4 4
External Page

Zones 4 4 4
Trunk Groups 4 8 8
External Bells 2 4 4
System Speed

Dial Numbers 90 90 S0
Personal Speed

Dial Numbers 7 7 7
Dial Codes

Extensions 20-35 20-51 20-83
Internal Page 40/41 84-87  84-87
External Page 42-45 184-187 184-187
Personal Speed

Dial Codes 01-07 g0-06 00-06
System Speed

Dial Codes 10-99 10-99 10-99
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Appendix B
PROVISIONING INSTRUCTIONS

B.1 MANDATORY COMMON EQUIPMENT

Every key

bx 1632C and 2864C systems require the following common

equipment cards:

1632C 2864C
——————————— i i T ———
Master Card 1* 1*
GP Card 1 1
TR Card 1 1
Ml Card 1 1
M2 Card - 1 (only if personal speed

dial memory for statioms
64~83 is needed)

* These cards are different for 1632C and 2864C.

B.2 COPTIONAL COMMON EQUIPMENT

The following common equipment may be installed in both the 1632C and

the 2864C:

ITD -- Touch-Tone Decoder Card. Requirea if DTIMF SLTs are
installed, or for DISA or trunk patch.

ID -- Impulse Dial Card. Required for impulse dialed trunks
R Card -- expansion for ID card, as follows:
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1Dl 1-8
R1 9-16
ID2 17-24 2864C only
R2 25-28 " "
e TIRB Card -- for interface to DSS and BLF units. Up to 8

units, including 2 DSS consoles, are supported by the card
(different for 1632C and 2864C).

e TR2 Card -- second TR card required if more than 32
extensions are installed in key bx 2864C.

e XPG Card -- required if external paging is provided.

B.3 INTERFACE CARDS
B.3.1 To extensions. Two types of interface cards are available:

® L cards -- for interface to key bx stations;
e SLT/OPX cards -- for interface to Single-Line Telephones and
Off-Fremise Extensions.

Each <card supports four extensions. At least one L card is required,
for extensions 20-23., All other cards may be L or SLT. A maximum of 8
extension interface cards may be installed in the key bx 1632C, and 16
extension interface cards in the 2864C.

B.3.2 To trunks. 1 Cards interface to trunks. Each T card supports

four trunks. A total of 4 trunk cards may be installed in the 1632C,
and 7 trunk cards in the 2864C,

B.4 MATRIX CARDS

Each matrix card provides 8 communication links for 32 inputs. The
following table shows functions of matrix cards:
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B.4.1 The following table shows matrix card funtions in the 2864C:

Matrix Card Connects

Number Extensions To Trunks
1 20 - 51 25 - 28 and DIMF receivers
2 20 - 51 17 - 24
3 20 - 51 9 - 16
4 20 - 51 1 - 8
9 52 ~ 83 1 - 8
10 52 - 83 9 - 16
11 52 - 83 17 - 24
12 52 - 83 25 - 28 and DIMF receivers

In addition,

e Matrix 5 —— for intercom calls for extensions 20 - 51
® Matrix 8 —— for intercom calls for extensions 52 - 83
e Matrix 6 -- for handsfree calls for statioms 20 - 51
® Matrix 7 -- for handsfree calls for stations 52 - 8

B.4.2 1The following table shows matrix card functions in the 1632C:

Card Function
1 Connects all extensions to trunks 9-16
2 Connects all extensions to trunks 1-8
3 Intercom audio links for all extensions and

DIMF receivers

4 Handsfree links for all extensions






0se 102y (915)
L¥LLL NIDA MBN "BlIINBIN
PEOY MO||0H pecig 01§

PEJ[EL

“yJomiau 3jbuis e ul sUOIIEJIUNWIWOD B1ep
pue asj0Aa d1esBalul ydiym swalsAs 921140 Jo Jadojaaap Buipes) e St 1| 5185 auoyds|al o
Alo1ieA apim B pue 'sWwslsAs Aay ‘sabueyoxs X gyvd JVoa9e ‘luawdinba ani0 jeaudD
xa|dnnw |eubip apnjour sionpoud s1] 'SsIUBUNUGY BAly UO SlaNJEW Ylim AbBojouysa
SUCHEJIUNWWOI3[31 Jo Janrodxs Buiped) B awodaq sey 11 ‘siedh aAl} 15€ 8yl Ul [jaelis)
10 Juswdinba jeuiwssl pue Buryalms suoydaral 40 layddns ajdpuird 3yl usaq sey il
‘SIBBA OF UBY] 8J0W JO4 "15BF JEBN 3yl Ul 1uawdIinbs SUoI1eduNWWO8al O JaInidenuew
pue Jsubisap 1sabie| ayl §1 "PI ‘SAIXISNPUj HUCIIIBIF PUE UOIIEIIUNWILIODIND | PRIIE]







Telrad issue 1, March 1985

Key bx 1632C/2864C
Dtfice Telephone Systemns
Customer

Service |
Manual

II. Operating
Instructions
TLRD-104-262-115






NOTICE

This manual is applicable to the key bx 1632 and 2864,
software versions C. Telrad, Ltd. reserves the right
to make changes in the equipment described, and in
this manual, without notification. However, changes
in the equipment do not necessarily render this manual
invalid.

Additional copies of this manual may be obtained from
Telrad, Ltd. Reproduction of this manual, without
written permission from Telrad, Ltd., is strictly
prohibited.

© 1985 Telrad Telecommunication and Electronic Industries, Ltd.
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Section 1
INTRODUCING THE key bx

1.1 MEET YOUR key bx STATION

You may have one of several types of telephone statioms at your desk.
The Standard Station (see Figure 1-1) has a dial pad, a keypad for
special functions, and two rows of outside line keys at the bottom. In
the key bx 1632C system, each of these buttons accesses one outside
line. In the key bx 2864C system, the last two buttons at the right end
of these rows are shift buttons. Using the shift button lets you use up
to 28 outside lines wusing the 14 remaining buttons of the station.
Section 2.4.1 of this booklet explains how to use the shift buttons.

The Featurephone (see Figure 1-2) is similar to the standard station,
except for two differences:

e the special function keypad consists of only two buttons —- hold
and function;

e there is only one row of buttons at the bottom of the station.

Yet, despite its simplicity, the Featurephone can perform all the
functions which the standard station can perform, by a simple trick:
pressing the function button turns the dialpad into the equivalent of
the standard station's function keypad. For example, on the standard
station there is a special conference button for making conference calls
(the leftmost button in the second row). To make a conference call with
the Featurephone, press func and 4 -- the equivalent button on the
dialpad.

The bottom row of the Featurephone shifts between the first and second
rows of outside line buttons (see Sectioms 2.4.2 and 2.4.3).
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Figure 1-2 Featurephone



Section 1: Introduction

You may have an ordinary telephone =-- a pushbutton telephone or a
telephone with a rotary dial, Even though you have no special feature
buttons, you can still use many of the features described in this
booklet, by dialing special codes. Section 3 explains how to use your
telephone with the key bx.

1.2 WHAT YOUR key bx IS TELLING YOU

When your station
rings like this: it means:

There is an external call for you.

There is an internal call for you.

or

an internal telephone where you left a
message is calling you back automatically;

---------- This is a callback signal:
an outside line you asked for is available;
or
you left a call on hold for too long;
or
a call is being tramnsfered to you from
another extension;
or a call you transfered was not answered,
and the call is ringing back automatically
at your station
or
there is an incoming call on a DISA line.

This 1is a tone burst. It means someone is
trying to reach you: there is an internal
call which you can answer HANDS-FREE; or
there is an outside call for you but your
telephone is busy. The operator has put
the call on camp-on, and it will ring you
automatically when you finish  your
conversation.

You are being paged.

No one is calling! The key bx alarm clock
has gone off.
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When you are dialing or using a key bx special feature, and you hear
this sound:

(2 series of short beeps -- like a fast busy tone -~ followed by a dial
tone) it means you have made a mistake. Check what you are doing, and
try again.

When an external line
button lights
like this: it means:

Someone else is using the line.

You are using the line.

The line is on hold.

Someone is calling you on this line.



Section 2
OPERATING INSTRUCTIONS: STATIORS AND FEATUREPHCNES

2.1 INTRODUCTION

This section describes how to operate key bx stations and Featurephones.
As explained in Section 1.1, both telephone sets are similar; the main
difference between them is that whereas the standard station has
dedicated function buttons, the Featurephone uses a func button together
with one of dialpad keys. Thus, throughout this section, whenever a
dedicated function button (such as dnd or conf) is mentioned, it should
be understood as refering also to the Featurephone func button combined
with the relevant dialpad key. Furthermore, unless stated otherwise,
all directions in this section apply to both the standard station and
the Featurephone,.

2.2 TO MAKE AN OUTSIDE CALL
2.2.1 Dialing out:

Lift the handset.

Press the button of an available outside
line (any button which is not lit). The
button lights (it alse 1lights at all
other stations).

When you hear the dial tone, dial the
number on the dial pad. As you dial,
the number appears on your display (if
you have one). About 15 seconds after
you have finished dialing, the display
shows elapsed time, s0 you can tell the
approximate duration of your call.
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1F YOU HEAR AN ERROR TONE

you have probably tried to dial on an
outside 1line on which you do not have
access (if you have no access, the
button in the line button will not
light), or you have tried to dial an
international, long-distance, or toll
call on a station with limited service.
Check with your telephone attendant to
see what types of calls you may make
from your telephone and on which lines,

Here is another method of accessing an
outside line -~ the exact method depends
on your system setup:

Dial 9 (for hybrid systems with omne
trunk group);

or

dial 9 and the number of the trunk group
you want to use (for hybrid systems with
more than one trunk group);

or

dial 9 and the number of the trunk you
want to use (for key systems).

2.2,2 Account coding

You can enter an account code during
your call, for billing purposes. A
periodic tone during your call warns you
to enter the account code, When you
hear the tone, dial [*], your account
code (up to 11 digits) and [#].
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2.3 TO ANSWER AN OUTSIDE CALL:

When an outside line rings at your
station, the button of that line
flashes, and the number of the line
appears on the display. Depending on
system setup, the line may ring and the
button flash at other statious too; any
of those stations can answer the call by
pressing the outside line button.

Lift the handset and, if necessary,
press the flashing button.

Some outside 1lines may only flash and
not ring at your station. You can still
answer the call, even if the phone does
not ring.

2.4 SELECTING OUTSIDE LINES WITH THE
SHIFT BUTTONS

2.4,1 Using shift with the key bx 2864C
station

The rightmost buttons on both outside line button rows perform the shift
function: ghift button 1 (the upper one) shifts between outside line
buttons 1-7 and 15-21; shift button 2 shifts betweeen outside line
buttons 8-14 and 22-28.

When an outside line button row is shifted, its shift button is lit.

The shift buttons can be programed to operate in either of two ways:

Single shift: pressing one of the shift buttons will only shift the
corresponding row.

Double shift: pressing one of the shift buttons will shift both rows.

Figure 2-1 shows the operation of the shift buttons in a key bx station
connected to a key bx 2864C system.
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shift button

upper 1 2 3 4 5 6 7 shf OFF

Trow

of outside| 15] | 16| | 17} | 18] | 19] [ 20] | 21| [%he] snigt button
lines ON

lower

row

shift button
8 9 10 11 12 13 14 shf CFF

of outside| 22| | 23} | 24| | 250 | 26] | 27| | 28] {She]l shift button
lines ON

Figure 2-1: how the shift button operates in the key bx 2864C station

2.4.2 Using shift with the 2864C Featurephone

The Featurephone has only one row of outside line buttons. The shift
function allows you to switch between four states, according to the
desired outside line row.

The shift function is performed in the 2864C Featurephone by means of the
rightmost button (shift) of the outside line row:

Figure

Normally (when the shift button is not operated) the outside line row
stands for lines 1-7. The light in the shift button is off.

With the handset lifted or the speaker on, pressing shift shifts the
outside line row to lines 8-14. The light in the shift button flashes.

Pressing shift sets the outside line row to lines 15-21. The light in
the shift button flashes fast.

Pressing shift shifts to outside lines 22-28. <thift button is steadily
lic.

2-2 shows the operation of the shift function in the 2864C Featurephone.
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Figure 2-2: How the shift function operates in the 2864C Featurephone.
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2‘&.

3 Using the shift function with the 1632C Featurephone

Since the key bx 1632C has 16 outside lines, the outside line row of the
Featurephone may be shifted only once, between outside lines ]1-8 and
9-16. Therefore, there 1is no shift buttonm, and the shift function is
performed by pressing func [*]. The light inside the func button turms
on when the outside line buttons are shifted.

Figure 2-3 describes the operation of the shift function in the 1632C
Featurephone.

1)

2)

10

IS N S O T I T Y
* 0 # hold fnc Cutside
line row
unshifted.
outside Func button
lines 1 2 3 4 5 6 7 8 is OFF.
| ] 1 ] L } i ] 1 1 | | Press
func [*];
) ’
% 0 # hold |fnc outside
line row is
shifted.
outside Func button
lines 9 10 11 12 13 14 15 16 lights,

Figure 2-3: How the shift function operates in the 1632C Featurephone.
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2.5. TRUKRK QUEUING

You may occasionally £find that all
outside lines are busy when you want to
make a call. You may be able to order
an outside line so that when one becomes
available for your use your telephone
" will ring and the line will be provided
to you.

Lift the handset.

Press tk que, and any of your outside
line buttons. The tk que button lights.

Hang up. When a line becomes available
for you, your station will ring.

Queuing for one line 1is enough, The
system will provide you with any
available line out of a group assigned
to you by programming.

Queuing priorities are assigned according to station numbers. The lower
the number of an extension, the higher its priority for being handed a
line it queued for. Therefore, when setting up the system, it is
advisable to allot the lowest numbers to the senior people.

2.6 TO MAKE AN INTERNAL CALL

2.6.1 To call someone through his
speaker (hands-free call)

Lift the handset.

Dial the extension on the dial pad. If
your station has a display, the dialed
number appears.

Talk after you hear the splash tone. The
person called will talk to you through
his microphone (provided his extension
is a standard station; Featurephone
users can answer hands-free calls only
by lifting the handset.

11
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2.6.2 To call someone through his
handset

Lift the handset.
Dial 1 and the extension number.

The called party's telephone will ring.
When he answers, talk.

2.6.3 Executive intercom calling

The sec'y button of your station acts as an executive intercom -- it
lets you access up to eight other stations directly, without dialing
their numbers. The stations dialed are preset when the system is
programmed -~ they can be changed only by programmer. To use the
executive intercom,

Lift the handset.
Press sec'y.

If your station is programmed to have
more than one executive intercom link,
press sec'y and a digit 1 to 8. Each
digit selects a different extension.

To make a handset~to-handset call, dial
1 and then press sec'y.

If the extensions called are SLTs, there
is no need to dial 1.

The 1light in the sec'y button (when
provided) indicates the status of your
executive intercom station. The
indications are:

e rapid flashing -- extension is
speaker-busy (no call is possible);

# steady light --  extension is
off-hook. Hands-free call is still
possible;

¢ slow flashing -~ extension is in
DND;

12



¢ short flashes with long pause --
extension is in DRD, but also
offhook;

e off -- not in use.

2.7 TO DISCONNECT A CONVERSATION

Hang up, or press flash. The latter
enables you to keep the line in order to
dial again.

2.8 USING YOUR key bx HANDS-FREE

One of the most useful features of your
key bx telephone 1is its HANDS-FREE
operating mode. Besides a handset like
other telephones, your key bx has a
built-in speaker and microphone. This
enables you

e to answer internal hands-free calls
and use most of the key bx
features, without lifting the
handset;

® to receive announcements and answer
urgent calls, while you are
carrying on a conversation with the
handset.

2.9 TO DIAL AN OUTSIDE OR INSIDE CALL
HANDS-FREE

Press spkr.

Place the call as you would normally,
You will hear the telephone ring through
the key bx speaker. When you hear
someone answer, lift the handset and
talk,

Section 2: Stations

13
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2,10 TO  ANSWER AN INTERNAL  CALL
HARDS-FREE

When you hear a tone burst coming out of
your standard station, you can converse
without 1lifting the handset. The spkr
button on  your station will 1light
automatically.

You can converse hands~-free, even though
you  are engaged with someone else
through the handset. 1In this case, if
you wish to terminate the
handset-to-handset «call, just hang up.
The hands-free call will go on for the
preprogrammed time, or until the calling
party hangs up.

After a while (depending on your system
setup), the hands-free call will be
automatically disconnected. To avoid
this, if you wish to talk longer, 1lift
the handset. The call will become a
normal handset-to-handset one.

NQTE: The feature is not available for Featurephones,
but you can still answer by lifting up the handset and
talking.

2,11 TO USE A key bx FEATURE HANDS-FREE

Press spkr. The spkr button turns on and
you hear the internal dial tone.

Follow the same procedure you would
follow if you had lifted the handset.

When you finish, press spkr again. The
spkr button will turn off,

2.12 TC PUT AN EXTERNAL CALL ON HOLD

Press hold. The outside line button
will flash slowly.

14 -
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While the call is on hold, you <can use
your key bx to make other calls.
To terminate other calls, however, do
not hang up. Instead, press the flash
button. (1f you hang up, the call on
hold will recall).

To pick up a call on hold at your
station, lift the handset and press the
flashing outside 1line button. You can
do this from any key bx station in the
system,

If you do not pick up the call, after a
short time the 1line on hold will ring
back (the time depends on your system
setup). 1f you do not answer, the call
will be automatically transfered to the
attendant {(or dropped, if the system is
in night service).

2.13 10 PICK UP A CALL ON HOLD OR
RINGING AT ANOTHER STATION

Press pick up and press the outside line
button that is ringing or on hold. Talk.

Or
lift the handset. Fress pick up and the

number of the extension where a call is
ringing or on hold. Talk.

2.14 T0 PICK UP A CALL TRANSFERED BY

PAGE

The key bx attendant, or a station, may transfer a call to you by page
(see  Section 2.16.3 in this booklet). You will hear the page
announcement, &nd then see the €0 line which is ringing for you flash.
1o pick up the call,

1ift the handset.

Press the flashing CO line button;

15
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or
dial & and [*] while your station is in paging mode.

You can use this functiom - also called "meet me page" - to place a call
to someone when you do not know which extension he is at,

2.15 GROUP PICKUP

Your station wmay belong to a pickup group with other extensions. You
can pick up a call ringing at another extension in your group simply by
pressing pick up and [*]. You don't have to know which trumk or
extension 1s ringing.

2.16 TO PICK UP A CALL CAMPED ON AT YOUR STATICN

1f you are talking on the phone when another call for you comes, the key
bx attendant can put the call on Camp-on at your statiom. You will hear
a warning tone burst in the station speaker, and the CO line which is
ringing for you will flash. When you finish your first call, or if you
place it on hold, the camped-on call will ring automatically at your
station.

2.17 TO TRANSFER AN OUTSIDE CALL TO ANOTHER key bx STATION
2.17.1 To make an unscreened transfer
Press hold.

Dial the number of the extension you
want to transfer to, or 1 and the
number.

Hang up. The call will ring at the new
extension.

1f the extension does not answer the
call, it will ring back at the attendant
station after a short time. If the
system 1is in night service (see Section
4.2, System Description), the call will
ring back at your extension after a
short time.

16



if no one answers the transfered call
(you can tell because the outside line
button continues to flash), you can
always pick up the call yourself, by
pressing the outside line button.

2.17.2 To make a screened transfer
Fress hold.

Dial the number of the extension you
want to transfer to; or dial 1 and the
extension.

When someone answers, (or when you hear
the tone burst, if you dialed handsfree)
announce the call.

I1f called party wants to accept the
call, hang up -- the call is transfered
automatically.

1f called party does not want to accept
the call, press the flashing outside
line button of the call on hold. Now,
instead of transfering the call, you
have returned to the outside caller.

2.17.3 To transfer a call using Page

1f the person you want to transfer to is
not at his extension, press hold, and
dial 84 to 87 -- the codes for internal

paging.

{Before placing the call on hold, tell
the caller it way take a while before
the person he requested answers the
call).

After the double tone burst, announce
the call. Be sure to say which CO line
the call is on. .

Hang up. The call is now on hold at all
the stations in the page group. The
person you sought can pick up the call

Section 2:

Stations
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at any station by pressing the button of
the outside 1line calling him.

If no one answers the transfered call
(you can tell because the outside line
button continues to flash), you can
always pick up the call yourself, by
pressing the outside line button,

After announcing the call, if you do mot
hang up, the person can dial 8 and [¥]
from any extension, and then you hang up
and transfer the call.

2.18 TO MAKE A CONFERENCE CALL

You can make conference calls from your
key bx station with up to five
participants, two of whom may be calls
from outside.

2.18.1 Placing a Conference Call

Place the first call.

Fress conf. You will hear a dial tone.

Call the next conferee.

Press conf again. Now you and both
conferees are on the line.

You can add up to four parties to the
call.

2.18.2 Exiting a conference temporarily
Press conf. You will hear a dial tone.
You may now use your key bx station to

make other calls, answer incoming calls,
and use any other key bx feature.

18
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DON'T HANG UP THE TELEPHONE. If you do,
you will be permanently disconnected
from the conference, 1f you wish to
disconnect a conversation, press flash.

When you want to return to the
conference call, press conf.

2.18.3 Trunk-to-trunk patch

This 1s one of the most versatile features of key bx conferencing. You
can let two outside callers carry on a conversation, without your
participation.

To set up a trunk-to-trunk patch,
establish a conference call with two
outside lines from the station.

Press the conf button again and hang up.

If you want to reenter the comversation,
press pick up and conf, A warning tone
will be heard to signal that you have
joined the conference.

I1If you did not reenter, then after a
short time (the exact patch time depends
on your system setup) your station may

ring back. This is a sign that you
should check that the parties are still
talking.

Lift the handset. Make sure the parties
are still talking, then press [conf] and
hang  up. 1f you hang up without
pressing [conf]} you will disconnect the
trunk patch.

To learn how to use the trunk-to-trunk
patch feature from an outside DIMF

telephone, see Section 5.6.

NOIE: This feature does not exist in all versions of the key bx.
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2.19 TO PAGE SOMEONE

You can use your key bx station to make a general anmnouncement or to
page someone.

Lift the handset.

Dial the page zone code. Zone codes for
internal paging (through the speakers of
key bx stations and external speakers)
are 84 and 87. External speakers can be
accessed by codes 184-187. Find out
which speakers are activated by each
code.

Make your announcement after the
double tone burst.

IF YOU HEAR AN ERROR TONE: .......

You have probably dialed the code of a zone which you are not permitted
to dial {from your station. Some page zones can be dialed only from
certain telephones, depending on the system setup.

2.20 MESSAGES

1f you try to call another station and the line is busy or there is no
answer, you can leave a message.

Press msg before you hang up.

When someone -- say station 23 -- leaves a message at your station, the
msg button lights and on the display appears the message

CALL 23
To answer the message,
lift the handset.
Press msg. Your station automatically

dials the extension that left the
message.
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1f no one answers, and you hang up, the message remains at your station.
You can return the message, by pressing your msg button.

You cannot leave a message at an extension which has an ordinary
telephone (instead of a key bx station). You can, however, use the msg
key to request automatic ringback if the extension is busy. This means
that, as soon as both your extension and the extension you called are
available, the key bx will ring you, and connect you automatically to
the extension you wanted, as soon as you pick up.

I1f there is an old message at your statiom, you can cancel it:
Press [#] msg and [*].

I1f the message 1is from the attendant
(the msg button flashes and the display
shows '"CALL 0") press [#] msg O .

2.21 REDIAL
You can automatically redial the last number you dialed.

Lift the handset and select an outside
line.

Press [*].

2.22 SPEED DIALING

The key bx system has a built-in
telephone directory memory, which allows
you to dial frequently called outside
numbers with codes of only two digits.
You can  make your own personal
directory, with up to seven numbers;
and you may be able to use the key bx
system speed dial directory, which may
have up to %0 numbers.

Codes for your  personal speed-dial

numbers are 00 to 06. System speed-dial
numbers are from 10 to 99,
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2.22.1 To dial & speed-dial number

Lift the handset, and press an outside
line button,

Press [#] and the two-digit code of the
number you want to dial.

2.22.2 To enter a speed-dial number 1in
your directory

Press spkr.

Press [#]) and the code you want to use
for the number you are entering. The
code must be from 00 to 06. 1f a code
has already been assigned a number, the
number appears on the display of your
station.

Enter the number on the dialpad. 1lhe
¢ld number is erased and the new number
appears in the display.

You can enter up to 16 digits in a
single number.

Press [*]. This locks the number in the
speed-dial memory.

1f you make a mistake, press flash.
This aborts the process, and you will
hear a dial tone in the station speaker.

If your key bx system is connected to an enhanced telephone network
service, or to a private branch exchange, you may have to pause while
dialing a number (for example, after dialing an access code). You can
include pauses when you enter a speed-dial number, by pressing the [#]
key. Each press causes the key bx to pause for a few seconds before
dialing the rest of the number. You can enter several consecutive
pauses for a long break.

[#] appears a A in the display.

Section 5 in this volume explaihs how to use your key bx station with
enhanced telephone networks.
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2.23 SAVE/REPEAT DIALING

Your key bx has a special memory for & telephone number which you must
call frequently. This number is stored in the save-repeat memory, and
you dial it wusing the save-repeat button. To use the save-repeat
function;

lift the handset, select an outside
line, and dial a number.

Before you hang wup, press save/rpt.
This stores the  number in the
save-repeat memory.

Whenever you wish to dial that number,
lift the handset, select the outside
line, and simply press save/rpt. The
system dials the number automatically.

The number  will remain in the
save-repeat memory until you replace it
with another number.

2.24 DO NOT DISTURB

If you are busy and do not wish to be disturbed, you may be able to mute
or silence all incoming calls, and you may be able to forward calls to
another station.

2.24.1 To mute incoming calls

Press dnd. All voice announcements are
now blocked. Internal calls ring twice
quietly, and then the caller hears a
busy signal. You may answer the call
during the first two rings. External
calls still ring at your station, but
with a muted ring. 1f your station is
set up for call forwarding, all calls to
your extension will be automatically
transfered to the forward extension,.

To resume normal telephone service,
press dnd again.
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2.24.2 Canceling recalls

If your station is ringing with a recall
signal (because a call has been on hold
too long, or a call has been transfered
to you), or if you are being paged or
called handsfree, you can cancel the
speaker intrusion or extend the recall
for another period of time.

Press dnd. Ko need to lift the handset.
2.24.3 Call forwarding with "follow me"

You may be able to forward calls to your station to another key bx
extension.

Press spkr or 1lift the handset,

Press dnd and dial the extension you
want to forward to, then hang up. The
dnd button will flash,

You can cancel "follow me" from your own
extension, or from the extension which
you assigned. At your extension, press
the flashing dnd button. From the
follow me extension, press dnd and dial

your own extension number -- your phone
will ring and follow me will be
canceled.

1f several extensions have forwarded
their calls to your station; or if you
don't know which calls are forwarded to
you; you can cancel all call forward to
your station by pressing dnd and [*].

2.25 OPENING THE FRONT DOCR

If a door unit is installed as part of
your key bx system, you can talk to
people at the front door, and open the
door using your key bx station.
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If you hear the front door unit ring
(either the door bell, or the buzzer of
the attendant's console), dial 187.
This connects you to the speaker at the
front door.

Talk to the person at the door. If you
want to open the door, press the [*] key

on  your station. This opens the
electric lock.

2.26 TO ADJUST VOLUME
Use the adjustment wheel on the front of
the telephone set to change the volume

of the speaker and ringing of your
station.

2.27 SETTING THE ALARM CLOCK

Press spkr.

Press [#] and time.

Enter the time you want the alarm to
ring on the dialpad. Use two digits for
the hour two digits for the minutes.

Press time again. Press spkr.

When the alarm rings, stop it by lifting
the handset, or pressing [time].

For example to set the alarm to 2:30 PM,
key in the following sequence:

spkr [#] time 1 4 3 0 time
You can also use the time button to see

the time and date in the display of your
station while you are talking.

Section 2: Stations
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Section 3
OPERATING INSTRUCTIONS: SINGLE-LINE TELEPHONES

3.1 MEET YOUR SMART key bx TELEPHONE

The key bx extension on your desk may look like an ordinary telephone —-
but it has all the flexibility and virtually all the call features of
the more elegant key bx station.

The exact way your telephone operates depends on how your key bx system
has been set up:

o whether your telephone 1is pulse dialed (usually with a rotary
dial), or tone dialed (most pushbutton phones are tone, or DIMF,
dialed). You can tell if your telephone is a tone-dialed, if you
hear tones when you press the buttons;

e whether your key bx works as a "key" or "hybrid" system. In a
"key" setup, you can select which outside line you want to make a
call on. In a '"hybrid" setup, you need not select the outside
line; but you may be able to select a group of outside lines.

You need not know how your system is set up in order to work your
telephone. Just be aware that if a feature fails to work the way you
expected, it may be due tc the key bx configuration,

In some of the instructions that follow, you may have several choices,
depending on your system setup. The possibilities are

e setup 1 —— hybrid configuration with one trunk group defined;

® setup 2 -~ hybrid configuration with more than one trunk
group defined;

e setup 3 -- key configuration.
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Only one of the choices will work at your phone. If you wish to
understand the exact differences between these setups, you can read
Section 3.9 of the System Description.

3.2 OPERATING INSTRUCTIONS
3.2.1 To call another key bx extension
Dial 1 and the number of the extension.

(You cannot dial an extension handsfree, like you can from a key bx
station.)

3.2.2 To Make an Outside Call

Dial 9. When you hear the dial tone of the outside line, dial the number
you want (hybrid configuration with one trunk group defined);

or

dial 9 and the number of the trunk group you want to dial on (1 through
8). When you hear a dial tome, dial the number (hybrid configuration
with more than one trunk group defined);

or

dial 9 and the number of the outside line you want to dial on {01
through 28). When you hear a dial tone, dial the number {(key
configuration).

NGIE: If you hear an error tone, it may be because
you do not have access to the outside line you
selected.

3.2.3 Dialing Behind PABX
1f your key bx is connected to a larger private telephone exchange, you

may have to dial 9 twice -- once for the key bx and once for the large
exchange.
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3.2.4 Hold and Conference

To place a call on hold use hookflash -- that is, hang up momentarily --
and you will hear an internal dial tome.

1f you have a pulse telephone (usually with a rotary dial), dial 1 to
place a call on hold.

while the call is on hold, you may use your extension to make other
internal calls, or wuse a key bx feature. You cannot, however, make
another outside call.

When you want to return to the call on hold, do another hookflash. 1f
you have pulse dialing, dial 1l.

If you hang up the phone while a call is on hold, the phone will
immediately ring. This is the call on hold, calling you back.

You can make a conference call by placing a call on hold with hookflash,
dialing another extension, and then pressing hookflash again. You can
include up to four participants, plus yourself, in a conference call.
(You cannot add an outside line to a conference call, but if you are
already talking on an outside line, you can add extensions to the call.)

3.2.5 Pickup

To pick up a call ringing at another extension, dial 3 and the number of
the extension which is ringing.

You can pick up a call ringing at any other telephone in your pick-up
group {if your phone is programmed for this) by dialing 3 [*].

3.2.6 Call Transfer

To transfer a call to another key bx extension, put the call on hold,
using hookflash or ! , and dial the number of the extension. Wait for
someone to answer, and then hang up —- the call will be automatically

transfered.

You cannot transfer a call umscreened, as you can with a key bx station
(unscreened transfer is explained in Section 2.16.1).
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3.2.7 Paging

You can page a group of key bx stations by dialing the codes B4 to 87.
You can make external page announcements by dialing 184 to 187. (These
options may mot exist from your telephome, due to system setup).

3.2.8 Messages and Trunk Queuing

You can leave a2 message at another station if there is no answer; or you
can request sutomatic ringback if an extension you called is busy. Call
the extension. 1f you have a tone-dialing telephone (DIMF), press
hookflash and, after hearing the dial tone, dial 4. If you have pulse
dialing, simply dial 4 .

If there was no answer at the station, then the key bx writes a message
in the station's display to call you back. 1f the extension was busy,
then as soon as it becomes available, the key bx will ring you back, and
automatically dial the extension.

You cannot leave a message at an extension which is not a key bx
stationm,

1f you have tried to make an outside call, but all the key bx outside
lines are busy, you can have the trunk you want ring you back
automatically when it becomes available. After dialing the code for the
trunk you want ( 9 or 9 and the trunk group or trunk number), hookflash
and, after vyou hear a dial tone, dial 4, or dial 4 on your rotary dial
phone.

3.2.9 Redial

You can redial the last number by dialing 6 (hybird configuration
with one trunk group defined);

or

6 and the trunk group you want to use {(hybrid configuration with more
than one trunk group defined);

or

6 and the outside line you want to use (key configuration).
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3.2.10 Speed Dialing

You can speed dial by dialing 5, and the speed dial code (setup 1
only);

or

dial 5, the trunk group you want, and the speed dial code (setup 2
only);

or

dial 5> and an outside line number, and then the speed dial code (setup 3
only).

You can use the system speed dial directory, or your personal speed dial
directory. If you have a tome-dialing telephone, you can also store
speed dial numbers. Dial # , the speed dial code you want to use, and
the number you want to store, followed by * .

If you have a pulse dial telephone, you cannot store speed dial numbers.
In this case, you «can temporarily install a tone-dialing phone, enter
the speed dial number, and reinstall your phone. Your extension must be
defined (by system programming) as tone or pulse dial each time you
replace the telephone.

3.2.11 Follow me

1f you are going to be away from your telephone, you can reroute
incoming calls to another key bx extension. Dial 2 and the number of
the "follow me" extension.

To cancel follow me from your own telephone, dial 2 .

You can cancel follow me from the follow me extension, by dialing 2 and
your own extension number.

You can cancel all follow me to your extension by dialing 2 and [*].
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3.2.12 Account Coding

You can account code a telephone call. Hookflash, then dial [*] and
your account code, followed by [#]. You can record your account code
either during a call, or before dialing. '

If you have a pulse dialing telephone, you cannot enter account
codes.

You may have account code Treminder. This means that during a

conversation you will hear a periodic, annoying beep in the handset. To
stop the beeping, you must enter the account code.
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Section 4
OPERATING INSTRUCTIONS: ATTENDANT CONSOLE

4.1 MEET YOUR key bx ATTENDANT CONSOLE

Your key bx attendant station has two units —- your key bx station, and
the Direct Station Select (DSS) console. Two DSS consoles can be
installed in the system. One always works with station 20; the other
can work with any other selected station.

The attendant's station has certain special functions which set it apart
from other extensions. Calls which were put on hold and forgotten, or
transfered and left unanswered, ring back there; the attendant can use
the station to perform serial calls, camp-on, and other special call
routing functions; and the DSS console makes it possible to see the
status of every extension at a glance, and call anyone with the press of
a single button. 1In addition, a number of special functions =-- guch as
entering the key bx time and date, and entering system speed dial
numbers -- are usually performed by the attendant.

The DSS console associated with station 20 is also used for configuring
the key bx. Instructions for performing this function are contained in
the Configuration Guides for the 1632C and 2864C  systems
(TLRD-104-262-116 and TLRD~104-263-123), As key bx attendant, system
configuration is usually not considered part of your job.

Aside from its special features, your telephone works like any other key
bx station, Read Sections 1 and 2 of this manual to learn how to
operate the station.

This section explains how to use the telephone attendant station. Note
that two of the functions described here -- setting the key bx clock and
entering speed dial numbers -- can also be done from another designated
station (the station depends on _your system setup).
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There are two sets of buttons on the DS$ console. The top four rows of
buttons in the 1632C and the eight rows of buttons on both sides of the
display in the 2864C are direct station select buttons. Pressing one is
like dialing an extension number. The light in the button tells you if
the extension is

e idle —- no light;

e busy -- steady light. You may still be able to make a hands-free
announcement to the station;

e speaker busy -- rapid flashing. The speaker of the station is in
use, and you cannot call it (you can, however, camp a call on the
station);

The buttons in the bottom two rows perform special functions. These
functions are explained in the rest of this section.

On the rear of the DSS console there is a switch, marked PROG and DSS.
When the console is used as an attendant station, the switch must be in
the DSS position. The console can also be wused to program system
configuration and telephone features and services; this is done with the
switch at PROG. See the Configuration Guide for an explanation of how to
use the DSS console as a programming station.

4.2 CALL TRANSFERING
There are four ways you can transfer a call usiog the DSS conmsole.
4.2.1 Screened or unscreened transfer

Press the DSS button of the extension
you want to transfer to. There is no
need to place the call on hold. When
you press the button, it starts to
flash, indicating that that station is
speaker-busy (because you are talking to
it through its  speaker). If the
extension is a SLI, the flashing DSS
button on your console means the station
is ringing (a 1lit button means the
associated extension is busy).
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You may announce the call, through the
handset of your station, or through the
headset, if your attendant station is
equipped with one.

Disconnect, by hanging up the handset or
by pressing rls if you are using the
headset. The call is automatically
transfered to the new station.

4.2.2 Page transfer

Suppose you try calling the station, but
there is no one there. You can transfer
the call wusing the page feature of the
key bx.

Press omne of the buttons for internal
page (21/84 to z1/87), in the bottom set
of buttons. This lets you page a group
of stations around the office (which
stations depends on your system setup).
In the DSS button field, all the buttons
in the page group begin to flash.

Announce the call. Make sure to
announce which 1line the call 1is on.
Terminate, by hanging up your handset or
pressing rls if you are using a headset.
The call 1is now on hold at all the
stations in the page group.

The person whom you paged can pick up
the call at any station in the page
group by pressing the CO line button of
the call on hold, or by dialing 8 and
(*], if page mode continues, i.e.,
before the attendant has hung up.

4.2.3 Tone transfer
1f the call is personal, or you do not

wish to disturb the person you are
trying to reach with a2 handsfree

Section 4: Attendant Console
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announcement, you can ring the person's
station.

Press tone and the DSS button for his
station. Instead of making a handsfree
call, the system will now ring his
extension with the normal internal ring.

4.2.4 Camp-Omn

1f the person you want to reach is
talking on his extension, you can put
the call on camp-on at his station.

Press the DSS button for his station,

and then the camp on button, A warning

tone burst will tell him that a call is

camped on at his station, and the call

will be placed on hold at his station.

When he completes his first call and

hangs up, the call will ring at his

station. 1f he deces not hang up, his
display shows the appropriate €O line
(after transfer time) and still if he
doesn't answer, it will recall at the
attendant station.

4.3 SERIAL CALLS

Suppose a caller wishes to speak to
several people in the office; or he
doesn't know exactly to whom he wants to
speak, but asks for someone "in the
accounts department”. You can make a
serial transfer, 50 that when he
finishes talking with the first person,
the call 1is automatically transfered
back to your station, and you can pass
the call on to the next person.

Fress serial, and then the DSS button
for the first station. When the first
extension hangs up, the call rings back
at your station and the serial button

flashes. Press serial again to answer
the call.
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Repeat this procedure as long as the
caller wants to talk with people in the
office,

4.4 DAY ALERT

1f you have to leave your desk, or if
there is exceptionally heavy telephone
traffic during the day -- more than you
can handle alone =-- you can assign
another key bx station to help out.

Press spkr.

Press day alert, and the DSS button of
the station you want to help.

The 1light in the day alert button lights
with a steady light. Now the following
will happen:

® All CO 1lines that ring at your
station also ring at the day alert
station;

e All recalls ring at the day alert
station, as well as at the attendant
position.

When you return to your desk, or
telephone traffic slows, you can cancel
day alert,

Press the 1lit day alert button again.
The light in the button goes out.

KOTE: 1f you are working at
station, day alert which you

automatically canceled if

Section 4: Attendant Console

a2 second attendant
assigned may be
first attendant

station 1is put into programming mode.

4.5 NIGHT SERVICE

The key bx has a special night service
mode. Incoming calls are routed to
extensions which are manned during the
night, and other features are changed to
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make it easier to answer and make calls
when only a few people are in the
office. Night service is explained in
detail in Section 4.3, System
Description.

To 1initiate mnight service, dial 88. If
you want to cancel all key bx messages
left during the day, dial 188. To resume
ordinary day service, dial 89.

The DSS conscle has a special night
button to initiate night service., Simply
press the button to set the key bx in
night service mode. The button lights.
If you want to cancel messages, you must
first 1lift the handset of station 20 {(or
press the speaker button). Then press
tone and night.

To return to day service, press the night
button again. The 1light in the button
goes out,

4.6 THE BUZZER

The LSS console has an internal buzzer, which supplements the speaker in
station 20. The buzzer sounds when someone tries to dial your station,
but it is speaker-busy.

To silence the buzzer, press the mute
button on the DSS5. To reactivate the
buzzer, press mute again,

4.7 HEADSET

The DSS console can be equipped with an optional headset, which you can
use 1instead of the handset. This can be a real convenience during
periods of heavy telephone traffic.

If you want ¢to use the headset, press
the heads button on the DSS. Now all
audio signals are rerouted from the
handset of station 20 to the headset.
The light in the heads button goes on.
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When you have a headset, pressing rls
disconnects a call and turns off the
sound of the dial tomne,

4.8 SETTING THE TIME

The attendant station is usually the station designated to set the time
and date of the key bx display clock. However, another station may be
assigned this privilege, depending on the system setup. The time must
be set if there is a power failure.

To set the time press spkr, [#], and
time on the station. In the display you
see the following:

t AL

Now enter the date and time 1in the
following order:

e the month, two digits (for months
January to September, enter {1l to
09);

e the day of the wonth, two digits {01
te 31);

e the time, using four digits, from
0001 to 2400.

Press time again. This enters the date
into the system memory, and starts the
clock running from the time you entered.

I1f you hear an error tone, it probably
means that you have not entered enough
digits {did you use only one digit for
the month or day?) or that you entered
an invalid value.

NOTE 1: If you have tenant service, with two
attendant conscles serving two different
organizations, you should know that when you change
the time for the stations in your part of the
exchange, you change it for the stations in the
other half of the key bx as well.
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NOTE 2: 1f you enter only four digits, the key bx
understands you are only setting the alarm for the
attendant station. In this case, system time and
date remain unchanged.

4.9 ENTERING SPEED DIAL NUMBERS

The attendant station 1is usually the
station that is assigned to enter speed
dial numbers in the system speed dial
directory. (This privilege may be
assigned to a different extension,
depending on the system setup.) You
enter system speed dial numbers exactly
as you would for your personal speed
dial list (see Section 5.5, System
Description).

Press spkr and [#]. In the display you
see the letter A.

Enter the speed dial <code you want to
use, from 10 to 99. Then enter the
number.

Press [*]. This locks the number in the
key bx memory.

NOTE: There is only one list of system speed dial
numbers for the key bx, even though two
organizations may be sharing the exchange. You may
not have access to the list at all, or you may find
numbers in the list which don't belong to you.

4.10 RECALLS

Calls which are unanswered or forgotten are automatically transfered to
the attendant stationm. 1f an outside call is transfered to another
extension, and no one answers at that extension, the call rings
automatically at your station after a programmable transfer recall time.
1f a call is placed on hold, after the hold time, it rings back at the
extension which put the call on hold for the day recall time. Then, if
no one answers, it is automatically transfered to the attendant station,
or to the extension assigned as day alert stationm, if there is one
(during night service, calls do not ring back at the attendant station.)
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These calls ring with a special ring, twice as fast as the normal
ringing. This way you know that the call has been unattended, and you
should answer it immediately.

1f an outside call recalling at the DSS is not answered within a
programmable DSS recall time, it is disconnected.
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Section 5
OPERATING INSTRUCTIONS: SPECIAL FEATURES

5.1 GENERAL

Your key bx has many advanced features, designed to make maximum use of
all the telecommunications services available in your area, and to help
streamline use and control costs, This section explains how to use
these special features.

5.2 DIALING RESTRICTIONS

Frequently, dialing restrictions are placed on some outside lines. You
may be unable to access certain lines, and on others you may be unable
to dial long distance numbers. This is especially important when using
special value-added network services, explained in Section 5.3.

1f you attempt to access a line which is blocked to your extension, you
will hear an error tome:

1f you try to dial a number prohibited by the key bx, you will hear the
error tone, and you will lose the outside line. 7This will alert you
that you have attempted a restricted action., Check with the telephone
attendant or office manager to find out what outside lines and toll
calls are permitted at your extension.
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5.3 VALUE-ADDED NETWORKS

One or more of your key bx outside lines may be special lines. A line
may be a Foreign Exchange (FX), which is directly connected to the
telephone network of another city or area. It may be a WATS lime, which
enables you to make long-distance calls at reduced rates. Or it may be
a Common Carrier Specialized Access (CCSA) line, which lets you make
certain long-distance calls after dialing access and other codes. The
key bx has the features for helping you use all these enhanced telephone
network services.

5.4 SPEED DIALING CCSA CODES

Some CCSA lines, like those provided by SPRINT and MCI in the United
States, require the dialing of digit, access, and authorization codes to
place a call. You can store some of these codes in the key bx speed dial
memory, and dial others using the dial pad. 1f you are required to
pause after dialing a telephomre number, and before entering the
authorization code, you can enter pauses in the key bx memory, along
with the number. This is done with the [#] key.

For example, suppose you must dial the number 771-9900, and then a
four-digit access code, 1234. You must pause between the number and the
access code. Enter the number as follows:

Press [#] and the two-digit speed dial
code you want to use (00 to 06 for
personal speed dial, or 10 to 99 for
system speed dial}.

Enter the number -—— 77]1-9900 -- using
the dial pad. In the display appears
the speed-dial code and the number.

Fress [#). This enters a pause in the
speed-dial memory. When the number is
dialed, the system will pause for a
short time {(the exact time depends on
your system setup), before continuing.
In the display there appears an A,
indicating a pause.

Enter your authorization code —— 1234 --
and [*] on the dial pad.
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When vyou wish to speed-dial the number
and authorization code, press the
outside line button, and dial [#], and
the two-digit speed-dial code. On the
display appears only the number. Your
authorization code {(the digits after the
pause) does not appear on the display,
s0 no one can peek and copy it.

If you wish, you can store your
authorization code wusing a separate
speed-dial code. Then you can dial a
speed~dial number as follows:

Select the outside line.

Dial [#] and the two-digit code of the
number you want. The number appears in
the display.

Wait for the confirmation tone on the
iine. Then dial [#] and the speed-dial
code for your authorization code.

5.5 TRUNK PATCH

You can call the key bx from an outside telephone, and ask to be
connected to another outside number via the key bx. This lets you make
long~distance calls on the key bx telephone bill. Instructions for the
key bx station user for making a trunk patch call are included in
Section 2.17.3; they are repeated here.

To establish the trunk patch, call the
key bx and ask the attendant (or anyone
else) to make a conference call with the
outside number you want to reach.

The key bx user establishes the
conference call, and hangs up. You are
now trunk patched to the other number.

After a period, you will hear a tone in
your  handset, This 1is the key bx
checking to make sure you are still on
the line. Dial any digit on your
DIMF telephone, to alert the key bx that
you are still talking.
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1f you don't dial any digit after
hearing the tone, the key bx station
that established the patch will ring
back. The key bx user must answer, and
press conference, if the call 1is to
continue.

1f the key bx wuser wants to join the
patch, he only has to lift the handset,
press pick-up and conf. The outside
parties hear a warning tone indicating
somebody is entering their conver-
sation.

5.6 DIRECT INWARD SYSTEM ACCESS (DISA)

Direct Inward System Access, or DISA, lets you call from an outside DTMF
telephone to the key bx, and have your call treated just as though it
was from a key bx extension. You can dial extensions or make outside
calls charged to the key bx telephome bill.

Any key bx trunks can be defined as the DISA trunk. The trunks are
selected during system configuration, and are programmable. When an
outside caller dials this number, he receives an internal key bx dial
tone, He can then dial extensions. If an extension is busy, then dial
[*] and try another.

An outside caller can also make outgoing calls on other key bx DIMF
trunks. To do this, once he hears the key bx dial tome, he must dial a
special Executive Credit Code (ECC), made up of a key bx extension
number and a four-digit secirity code. To dial out on a trunk:

Dial the ECC.
Wait for the internal dial tone.

Dial 9, and the CC number (01 to 28, or
01 to 16) or group number (1 to 8 or 1
to 4), according to system confi-
guration.

1f the requested CO line is busy, simply

dial [#] {(no need to reenter your ECC)
and try another CO line. When you hear
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the external dial tone you can dial your
number.

A DISA call has a limited duration (as the patch time). When this time
is over, the caller hears a warning tone, indicating that he must dial a

digit (any digit) in order to continue with his conversation. 1If he
doesn't dial this digit within 15 seconds, the call is disconnected.

5.7 ENTERING ECCs

Executive Control Codes are entered into the system from a key bx
station selected during system setup. One ECC for each extension can
be entered: 64 in the key bx 2864C, and 32 in the key bx 1632C.

To enter an ECC:

Put the DSS console in programming mode,
and select the ECC station, following
the procedure in the 1632C Programming
Manual and 2864C Programming Manual.

From the ECC station, for each ECC you
want to enter,

dial [#] [*] xx yyyy [*]

where xx 1is the two-digit extension
number, and yyyy is the four-digit ECC
code.

When you are finished, hang up.

To modify an existing ECC:

lift the handset at the ECC station;

listen for dial tome;

dial [#] [*] the new ECC, and [*].

Note: When attempting to add or modify an ECC code, it is necessary to
enter a known one first.
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5.8 CALL DETAIL RECORDING

Your key bx may have a printer attached, which records all outside calls
dialed. The printout indicates what type of call it was, which
extensions spoke on the outside line during the call (in case the call
was a conference call or transfered from one extension to another), and
other information. This information is encoded in a simple code. The
codes are as follows:

Code Explanation
1 Incoming. Indicates an incoming call.
c Outgoing. Indicates an outgoing call, The number dialed appears

in the seventh column of the printout,
5 Start. The listed extension started the call,

S-E Start-End. The extension listed in column 2 initiated the call,
and terminated it.

§-C Start-Continued. The extension indicated initiated the call, and
transfered it to another extension.

c Continued. The call was transfered to this extension, which then
transfered it to yet another extension.

C-E Continued-End. The call was transfered to this extension, which
terminated it.

C-R Continued-Recall. The call was transfered to this extension, but
no one answered. The call rang back at the attendant station or
at the initiating extension (during night service).

S-R  Start-Recall. The call was put on hold, and never picked up
again. After a set time, the key bx automatically cut off the
call.

D DISA. A call initiated by an outside telephone, using the Direct
Inward System Access facility.

R Reset. The DISA call was terminated, and the DISA line reset, so
that is again available for another DISA call, or an ordinary
outgoing call.

48






Telrad Telecommunication and Electronic Industries, Ltd., is the largest designer and
manufacturer of telecommunications equipment in the Near East. For more than 30 years,
it has been the principle supplier of telgphone switching and terminal equipment for
lsrael: in the last five years, it has become a leading exporter of <telecommunications
technology, with markets on five continents. Its products include digital multiplex
Central Office equipment, electtonic PABX exchanges, key systems, and 3 wide variety
of telephone sets. It is a leading developer of office systems which integrate voice and
data communications in a single network.
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