





ENGINEERING TECHNICAL LETTER #0027

December 10, 1930

SUBJECT: Power Line Surge Protection in All TIE Electronic Key Telephone Systems.

TO ALL TIE CUSTOMERS

This letter is issued for the following purposes:

1. To recommend that all of TIE's electronic key telephone systems presently in
production (EK-308, EK-516, EK-717, EK-1236, EK-2040, and EK-2260) and all
future systems be equipped with a power line surge protection device.

2. To recommend that Tlle Model 428 Plug-In Powerline Surge Protector, or an
equivalent device, be used for this purpose.

EXPLANATION

The failure of electronic circuit components occurring after thunderstorms has been
investigated. This investigation has revealed that systems without power line surge
protection are more susceptible to damage from power line surges than protected sys-
tems. The cost of a surge protector is small compared to the cost of extensive com-
ponent replacement or repair. Its installation will prevent or minimize the damage
resulting from wviolent thunderstorm activity, while preserving customer satisfaction
with TIE/communications' electronic key systems.

DESCRIPTION OF THE SURGE PROTECTOR

The TIle #428 Plug-In Powerline Surge Protector is a 15-amp self-contained unit
which plugs into a standard 3-prong, parallel blade, grounded 117VAC wall outlet. The
system power supply should be plugged into the duplex receptacle on the surge protec-
tor. A cover plate screw holds the TII #428 unit in place.

The unit contains a long-life pilot lamp which glows when normal AC line voltage is
present and extinguishes when power is off or during power line surges. The TII #428
unit contains a gas tube surge protector which operates at 300V or higher potentials.
MOV wvoltage clamping diodes are connected across the output to reduce low-level
transients and ripple effects. The unit measures 4.9 x 3.3 x 3 inches and weighs 10
OUunces .

The TII #428 unit is available from TIle Industries, Inc. or from the telephone-
equipment supply houses.

ASSISTANCE

If technical questions or problems arise in this matter, consult TIE's Technical
Service Department.

TIE/COMMUNICATIONS. INC. S RESEARCH DRIVE. SHELTON.CT, 06484 203 929-7373

TELEX: §43004 CABE- THE SHELTON.CT,
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INTRODUCTION

The purpose of this manual is to provide the descriptive and procedural information
necessary to install, test and maintain the TIE EK-516 Electronic Key Telephone
System. It is assumed that the installer has a basic understanding of key systems
theory and operation. With that knowledge and this manual, the installer will be
able to install, test, and maintain the EK-516 system.

The EK-516 key service unit, power supply, and telephones are the fundamental com-
ponents of the system. Information on installation, connections, strapping, and
testing is provided.

It is recommended that the installer thoroughly familiarize himself with the infor-
mation contained in this manual prior to initiating installation of the system.

It is further recommended that this manual and other job related information he
left at the job site to aid personnel on repair and rearrangement visits. Options,
and any special wiring should be recorded for use by personnel on future visits to
the job. This can save both time and money.

If, during installation, or service calls, problems or gquestions arise that cannot
be resolved by using the information contained in this and related manuals, assis-

tance is awvailable from the TIE Technical Service Department, Monday through
Friday, as follows:

For assistance in Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana,
Newvada, New Mexico, DIE%DH, Utah, Washington and Wyoming, between 8:30 AR and
5:30 PM, Pacific time, call:

415-592-1928
For assistance in Illinois, Indiana, Iowa, Kansas, Kentucky, Michigan, Minnesota,
IMissouri, MNebraska, North Dakota, Ohio, South Dakota, and Wisconsin, between 8:30
AM and 5:30 PM, Central time, call:

312-595-4400
For assistance in Alabama, Arkansas, Florida, Georgia, Louisiana, Mississippi,
North Carolina, Oklahoma, South Carolina, Tennessee and Texas, between 8:30 AM and
5:30 PM, Eastern time, call:

404-447-1314
For assistance in all other states, between 8:30 AM and 5:30 PM, Eastern time,
call:

203-929-7373

For EMERGENCY assistance at times other than above, call:

203-929-7920
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TIE PRACTICES
key Telephone Systems Manual

TIE EK-516 Installation

SECTION 3821-1
Tssue 1
June 1979

TIE EK-516 KEY SERVICE UNIT INSTALLATION

1.00

1.01  This section provides a general de-

scription, operational, installa-
tion, testing and maintenance information
required for TIE's HOMEFONET? II/BUSINESS-
COMTM I key telephone system,

INTRODUCTION

2,00 GENERAL

2.01  The TIE/communications EK-516 sys-
tem is an electronic key telephone
system which utilizes a central microcom-
puter for controlling the switching be-
tween the calling key telephone set and
the C.0. Tines and/or other key telephone
sets or intercom / door boxes within the
system., Each telephone is equipped with a
microcomputer which transmits the station
status to the CPU on a real time basis.

2.02 The system operates on two pairs of

wires [gquad] which connect each
telephone, intercom box or door box to the
KSU.

2.03 The EK-516 system is a direct ac-
cess system that requires only the
. depression of a single key at the tele-
phone for connection to the desired party
or C.0. line, No dialling is required for
internal calls, A1l stations are arranged

for "handsfree talkback" on internal calls.

The system consists of three major items:

® The Key Service Unit (KSU).
® The Power Supply.

® Multi-button key telephones, inter-
com boxes, door boxes or single
line telephones equipped with ap-
plique boxes [s#ations).

5,00 SPECIFICATIONS

3.01  Physical Dimensions:
KSU

Height - 22.5" [57.7 om]
Width - 16.9" (43.0 eom)
Depth - 5.1" (13.0 om)
Power Supply

Height - 12.0" (30.5 am)
Width - 8.5" (271,56 om]
Depth - 4.6" [10.46 om)
Telephone

Height - 4.2" (10.7 om)

Width - 7.4" [71%.% om)

Depth - 8.8" (272.4 om)

3.02 System Capacity:

3.03 A maximum of 5 .0, lines and a

maximum of of 16 stations (fefe-
phones on boxes| may be provided in the
system.

3.04 Intercom Paths:

3.05 The maximum number of intercom
paths which may be provided in
the system is 2,

3.06 BLF Positions:

3.07 One EK-516 BLF telephone may be

installed in the system as an at-
tendant's position. This telephone is
equipped with a busy lamp field to pro-
vide the attendant an off-hook status of
a1l telephones in the system. A1]l tale-
phones in the system function as 0SS
stations on internal calls, without the
BLF.

3.08 Power Requirements:

3.09 AC power requirements for the
system are: 117 VAC, =10%, 50 Hz,
single phase.

© TIE 1979
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Iss 1, SECTION 3821-1

3.10 The EK-516 power supply provides

+18 and +24 VDC as required for a
fully equipped KSU. The EK-516 power sup-
ply is fitted with a 3' cord.

3.1 Station Loop:

3.12 The system functions on standard

d-wire, inside, non-twisted, 24-
gauge quad up to a distance of 500 feet.
Up to 800 feet of 22-gauge may be used
when longer distances are reguired.

4,00 SYSTEM COMPONENTS

4.01 The TIE EK-516 key telephone system
iz comprised of the following com-
ponents:

al EK-516 Key Service Unit.
The basic EK-518 KSU provides the
initial capacity for 2 C.0. lines,
1 0SS intercom path with handsfree
answerback, and the interface cir-
cuits required for ten telephones.
The following components make up
the basic EK-516 KSU:
EX-516 Cabinet (1)
CPU=-5A (1)
8sU-54 (1)
25U-5A (1)
CMI-5A (1)
LTB-A (1)
LTB-D (4)
LTB-E (1)
Fach of the above components is de-
scribed in the following paragraphs.
h) EK-516 Power Supply.

The EX~-516 power supply is a wall-
mounted unit which provides the =18
and +24 VDC potentials required for
a fully operational EK-516 system.

¢} EK-516 Telephones.

Two types of telephones are provi=-
ded in the system:

1. The EK-516 telephone - An elec-
tronic microcomputer controlled
key telephone equipped with a

Page BZ

wood-grain faceplate, G3 type
handset, &' handset cord, 7'
modular plug-ended d4-conduc-
tor 1ine cord, and 24 buttons
which provide all station fea-
tures. Faceplates are avail-
able in colors also. Seven of
the buttons are equipped with
long 1ife LED's. The button
functions are:

HOLD
PRIVACY RELEASE

A11-Call/Mic Mute [afso DND
witen {mpfemented]

16 D55 buttons
4 ¢,0. line buttons

1 Miscellaneous button - This
button may be used for a 5th
C.0. line button, the Station
Monitor feature or for use
with the Called-Party Monitor
unit.

The EK-516 key telephone is
arranged with a "Do Not Dis-
turb" feature which blocks
background music, intercom
and all-call page calls when
activated (requires insfalien
medification).

2. The EK-516 BLF telephone -
This telephone has all of the
features of the EK-516 set
plus a busy lamp field. One
of these stations may be e-
quipped in the system. This
set is usually used as an at-
tendant's telephone. It pro-
vides an off-hook status in-
dication of all other tele-
phones in the system. This
set requires a BLU-5A circuit
card in the KSU to provide
the station interface. A 25-
pair cable is required to con-
nect the EX-516 BLF set fo the
KSU.

d) Other Station Units.

Eleven additional components may
be provided in the system as part
of the station equipment:

1. Intercom Boxes - This box is
© TIE 1979
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used as a station when 0SS calls
and access to C.0. lines is not re-
quired at the station. The unit
consists of a housing, loudspeaker,

microphone, 3 LED's, 3 push-buttons,

volume control, printed circuit
board and modular cord.

Door Boxes - This box is used to
communicate with persons at an out-
side door location. The door box
consists of a housing, loudspeaker,
microphone, and printed circuit
board.

Door Chime Box - This unit is the
same as the door box, but is equip-
ped with a push-button. This unit
is capable of generating one of two
distinctive tones (sfrapping opit-
{on] for easy recognition of two
separate locations. Tones are re-
ceived at the telephone locations
within the system.

RDK and TDK-NT, Rotary and DTMF
Tone Dial Kits - Standard rotary
and OTMF dials squipped with a dial
terminal board (DTB) which plugs
into the 516 telephone.

0DK, OUTPULSE DIAL ®Kit - TIE QUT-
PULSE DIAL equipped with a dial
terminal board which plugs into the
51& telephone,

Applique Box - The applique box
provides an interface between a
single line telephone [such as a

decoraton phone) and the 516 system.

[t permits the single line tele-
phone to function as a2 multi-button
set, The box contains a 6-button
key assembly, loudspeaker, micro-
phone, volume control, 7' modular
Tine cord and a printed circuit
board, The button functions are:

HOLD
PRIVACY RELEASE
2 C.0. Line Buttons

MISCELLANEQUS Button (C.0. fLine on
station monitoh)

AC/MIC MUTE button [(afso DND when
Amplemented)

402 Speakerphone - The 402 Speaker-
phone 1s a cosmetically matching
speakerphone for use with the EK-

© TIE 1979
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516 key telephone set.

SPK-5A Called-Party Monitor - This
unit is a circuit board which is
installed in the 516 telephone set
to provide the Call Monitor fea-
ture. It utilizes the 5th [Mis-
peffaneows) button, This unit
overrides all other functions af
the 5th button and therefore
should not be installed in tele-
phones where the Sth C,0, line or
the Station Monitor feature is re-
guired,

FL-SW, Flash Switch Assembly -
Consisting of a woodgrain face-
plate and a switch to be mountad

an the keystrip assembly and wired
via spade-tipped leads to the tele-
phone, [t is used when the system
15 installed behind a PABX reguir-
ing 'open loop' flashing.

WL-MTG KIT, EK-516 - EK-516 tele-
phone wall-mounting kit.

WL MTG KIT, APP., 20X - Applique
box wall mounting kit (may alsc be
wsed gon 402 Speakerphone).

KSI Circuit Boards

14 circuit boards {painted cirowdt
assembfies) are available for use
in the KSU. Following is a Jist
of the printed ¢ircuit assemblies
and their functions:

BLU=5A: This unit is installed in
the KSU [4see figure 3). It is the
interface circuit required when an
EX-516 BLF telephone is installed
in the system. This unit controls
the busy station indication at the

attendant's telephone., Maximum 1
per systam.,
COU<5A: This unit provides a

single C.0. 1ine ¢ircuit for the
Lth and 5th Tines when an LNU-SA&
is equipped; or the 3rd and 4th
1ines when the MOU-5A or ICU-3A
card is used. Maximum 2 per sys-
tem. 3See table 2,

CMI-5A: This unit is installed in
the ¥5U (see {{gure 3) as part of
the basic system. It is used to

Provide part of the common switch-
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ing matrix which is used for the
5th C.0. Tine, the 2nd D35 intercom
path, or the Station Monitor cir-
cuit, Maximum 1 per system.

CPU-5A: This unit is the central
processor unit of the KSU. Al
KSU functions are controlled by
this unit. Maximum 1 per system.

ICU-5A: This unit plugs into the
CMI-BA to provide the Znd DSS 1in-
tercom path for the system. Maxi-
mum 1 per system. Cannot be used

if system has MOU-5A card. See ta-
ble 2.
LNU-5A: This unit plugs into the

CMI-5A to provide the 3rd C.0. 1ine
circuit if the system is not equip-
ped with an MOU-5A or ICU-5A card.

Maximum 1 per system, See table 2.

LTB-A: Line Terminal Board assem-
o1y provides KSU connections for
1st three C.0. lines and miscellan-
eous inputs to the system [i.z.,
MOH, BGM, afamms, ete.]. Maximum 1
per system,

LTB-D: Line Terminal Board assem-
bly provides KSU connections for 4
Fk-516 telephones and/or ICM/Door
boxes to the KSU. Maximum &4 per
system.

LTB-E: Line Terminal Board assem-
bly allows for connection of 2 ad-
ditional C.0. lines [maxi{mum 5] to

the KSU, Maximum 1 LTE-E per sys-
tem.
MOU-5A; Station Monitor unit.

This unit plugs into the CMI-3A
circuit to provide the station mon-
itor feature of the KSU. This unit
cannot be used if the system is e-
guipped for 2 0SS intercoms or 5 C.

0, Tines, Maximum 1 per system,
See table 2,
SHU=5&: This unit is a music-on-

fold music source. The music is
synthesised and one of two melodies
may be selected as a strapping op-
tion on the card. Maximum 1 per
system.

85U=5A: This unit is installed in
the KSU as part of the basic sys-
tem, This card provides the inter-
faces reguired for 8 telephones or

Page B4

4.02

applique boxes in the system.
Maximum 1 per system.

2SU-5A: One unit is installed in
The KSU as part of the basic-sys-
tem, This card provides the in-
terfaces for 2 telephones or ap-
pligue boxes to the KSU. An ad-
ditional 25U-5A card is required
for each 2 telephones added to
the system up to a maximum of 4
cards. See table 1.

2IU-BA: This unit is installed
in the KSU for interfacing 2 ICM/
Door boxes, The maximum number
of 2IU-5A cards in the system 1s
3 (6 boxes). See table 1.

Table 1 shows the maximum number
of telephones, and ICM/Door box

combinations which are possible within
the system,

4.03

Table 2 shows the number of C.0.
lines and circuit cards which may

be used with CMI-5A matrix.

©TIE 1979
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Table 1 - Telephone and ICM/Door Box Combinations Available

JevEpsts | | CH/BOOR. BOTES EXPANSION CIRCUIT CARDS REQUIRED
_______‘E- I Cepe ey M/A |
10 lor?2 " 2IU-5A-1
Jord 2IU-5A-1 & -2
5ar b 2IU-5A-1, -2 & -3
0 N/ A
11 or 12 1 or 2 2SU-5A-2 21U-5A-2
Jor 4 2IU-5A-2 & -3
0 N/A
13 or 14 1 or 2 25U-8A-2 & -3 2TU-54- 3
15 or 15 0 25U-5A-2, -3 & -4 N/A

Table 2 - C.0. Line, Intercom Paths or Station Monitor Combinations Available

——— == o - = m———— == S =
NUMBER OF SECOND MONITOR CARDS REQUIRED MUMBER OF COU-54
C.0. LINES | ICM USED USED FOR CMI-5A MATRIX CARDS REQUIRED

NO (8] 0
NO YES MOU-54 0
lor?2
YES NO ICU-5A
YES YES second ICM and Monitor features in
i the same system is not possible.
NO NO LNU-5A 0
3 NO YES MOU-BA .
YES ND ICU-54
YES YES Second ICM and Monitor features in
the same system is not possible.
NO NO LHU-5A 1
4 NO YES MOU-5A
YES NO [CU=-5A 2
Second ICM and Monitor features in
T YES the same system is not possible.
5 NOD NO LNU-5A 2
Notes: 1. Systems with 5 E.Eﬁl1ines ?ﬁnnnt haué.either the end LCM
path or the Monitor feature.
2. When the telephone is equipped with a Called-Party

Monitor, the 5th button on that set cannot pick up

the 5th C.0. Tine or utilize the Station Monitor
feature.

@© TIE 1979
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5.00

5.01

a)

d)

e)

SECTION 3821-1
FEATURES

The TIE EK-516 key telephone system
provides the following features:

Alarm Repeating: Alarms from a

custemer-provided security system

may be transmitted to all stations
within the system and also to out-
side door boxes to alert neighbors.

A11-Call Paging: AT1 stations
within the system may be paged by
use of one button from any station
{except doon boxes) in the system.

Alternate Point Answer: An inter-

com call may be answered from any
telephone in the system,

Busy Station Display: One statien

in the system may be equipped as an
attendant's station with a visual
indication of the off-hook status
of each telephone in the system.

C.0. Line Pickup & Hold: A1l tele-

Page B6

phones in the system may have up to
5 C.0. Tine pickups and a HOLD but-
ton for holding the calls.

Call-Announcing: The system pro-

vides internal call-announcing to
egach station with handsfree answer-
back,

Courtesy Signalling: Station user
on an outside call receives a dis-
crete signal when called on the in-
tercom,

Direct Station Selection: This
feature is provided on all tele-
phones within the system and re-
guires only one key operation to
talk to the called station. This
single button DSS operation elimi-
nates the need for dialling to es-
tablish an intercom call.

Distinctive Visual Indications:

The system provides distinctive
visual indications at each tele-
phone for the following:

Incoming C.0. Ringing (50 IPM
flasn] .

m)

p)

q)

I-Hold (50 IPM doubfe §Lash).

System Hold (someone efse - 100
IPM wink).

[-Use (75 IPM doubfe wink).

Intercom Call Signal, Recall &
Microphone On (150 TPM glutien].

Do Not Disturb: When activated

by depressing the AC/DND buttion,
the BGM is turned off, all-call

announcemants and intercom calls
are blocked from the station.

Flexible C.0. Audible: Each tel-
ephone may be programmed to re-
ceive C.0. audible signals.

Handsfree Talkback: The station
usar can answer intercom calls
from across the desk or across
the room without touching the
telephone,

Microcomputer: The system is

microcomputer controlled with non-
volatile programs. Therefore,
there is no start-up time when the
system comes back into service
from such conditions as a commer-
cial power failure.

Modular Plugs and Jacks: The sys-
tem functions on only two pairs of
wires arranged for modular plugs

and jacks for ease of installation.

Music-0On-Hold & Backaround Music:

The system is equipped with con-
nections to provide music-on-hold
to the outside party on held calls
and background music to the sta-
tions through the loudspeakers in-
side the stations.

Multi-trunk Conferencing: This

feature allows the station user to
connect two outside calls together
at his station for a three-way
conference,

Non-locking Keys: The telephone

sets have non-locking keys with
built-in long-1ife LED's (Light e-
mitting diodes! providing the
status of functions associated
with the keys,

© TIE 1979
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r) One-step Call Forwarding: Depres- 6,00 BASIC KSU INSTALLATION
sing a 0SS key at the telephone

while on an outside call will auto-
matically place the outside line on
hold.,

6.01 Selection of Equipment Location

.02 Considering the factors listed
below, select a suitable site for

s) Power Failure Transfer: When a installation of the KSU.

commercial power fajlure occurs,

the C.0. lines are automatically a) The TIE EK-516 KSU is configured
cut-through to predetermined tele- for wall-mounting anly.
phones. Telephones may be equipped b) Availability of 117 VAC, =107,

with a high-voltage buzzer for de-
tection of C.0. audible during pow-
er failure conditions.

60 Hz, single-phase, 3-wire [wax-
alfel blade and ground) power
outlet, See also paragraph 5.09.

t) Privacy of Calls: The system pro- ¢} Location of the CO/PBX line ter-
vides for automatic exclusion with minations. The LTB-A and LTB-E
privacy release capability on C.0. terminal board assemblies are
Tine calls should the station user supplied from the factory with 4-
wish to conference with another in- conductor modular plug-ended &'
side party. line cords which plug into an FCC

approved RJ-14-C{USOC code] jacks.

u) Self Identifying Keys: MNo internal These jacks should be placed by
dialling or directory consultation the installer at the XSU location
is required to establish internal so that the 7' cord attached to
calls, as the keys may be designa- the LTB-A/E 2ssemblies may be
ted with the names of personnel, Plugged in without adding cable.
rooms, and/or departments. Keys d) Location of the majority of local

are designated with numbers from

the factory. stations. The practical objective

of equipment location is to mini-
mize cable runs,

v) Timed Recall: Calls placed on HOLD

will automatically ring back the e} Location of telephone ducts, or
holding station after a set timed conduit, if provided.
interval which is adjustable from f) A well ventilated area having a

20 to 140 seconds or recall may be

be disabled. temperature range of from +32

{0°C] to +112° (+45°C) Fahrenheit

w) Types of dials: The system uses 5 TECoMEnded

rotary and standard DTMF type dials g) A good earth ground must be pro-
or specialized dials _which include vided, using l4-gauge or larger
TIE's QUTPULSE DIAL ® and TIE's wire, A cold-water pipe with in-
MEMORY @ QUTPULSE DIAL ®, sulated joints and meters bypassed
with l4-gauge or larger straps
x) Night C.0. Audible: When the sys- will provide a suitable ground.
tem has a BLF telephone, depressing h) Availability of space to allow for

a Night Transfer button will make

accessing and servicin equip-
all telephones ring at night. CCessing ervicing the equip

ment, Consider also;

Lighting.

Flammables in the area,
Flooding possibility.

Moving machinery or squipment.

© TIE 1979 Page B7
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6.03  KSU Mounting

£.04 The EK-516 KSU is designed for

wall-mounting ONLY.

3.’-:*} When a conchete, masonty, o4 damp

redd) sungace 48 selected gon ne mount-
ing site, the KSU MUST be mounted
on a customer-provided backboand.

6.05 On the surface to which the KSU is

to be mounted, locate the 4 points
which correspond to the keyhole type
mounting holes in the back panel of the
KSU assembly. Figure 1 provides the di-
mensions between mounting hole centers for
the KsU.

O 1h —A
21 3/8"
< 13 3/8"—M
JL\ v i
T [
Figure 1

KSU Mounting Hole Centers

6.06 The method of fastening the assem-

bly will be determined by the sur-
face to which it is to be fastened. Using
syitable fasteners, secure the assembly to
the mounting surface. A fully Toaded KSU
weighs approximately 28 pounds.

6.07 Mounting the Power Supply

§.08 The TIE EK-516 Power Supply is de-

signed for wall-mounting ONLY.

Page B&
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6,09 Select a mounting location close

enough to the KSU to permit its
4' power cord (atfached by 5 screw fer-
minafs fo the CPU-5A) to plug into the
power supply and close enough to the AC
power outlet to permit the 3' power sup-
ply cord to be plugged in.

6.10 On the surface to which the power

supply is to be mounted, locate
the 4 points which correspond to the
keyhole type mounting holes in the batk
panel of the power supply. Figure 2
provides the dimensions between mounting
hole centers for the power supply.

o i )
10 5/18"
=} 7 1/8"—M
o— y T
Figure 2

Power Supply Mounting Hole Centers

.11 Using suitable fasteners, secure

the power supply to the mounting
surface. The power supply weighs approx-
imately 17 pounds.

.12 Grounding the System

6.13 After the KSU and power supply
have been mounted, the KSU MUST

be properly grounded.

L]

e

Do not use the 3nd wire (green)
0f the AC Line cord gor earnth
ground.

© TIE 1979
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6.14 It is recommended that the AC ser-
vice outlet used be the 3-wire
(parallel blade and ground) type. A 3-
wire to duplex adapter SHOULD NOT be used,
6.15  An additional earth ground must be
provided for proper operation of
the system. In most installations, a me-
tallic cold-water pipe will provide a good
edarth ground. The installer should check
that the cold-water piping is metallic
throughout and has no joints or sections
of non-metallic pipe. If the cold-water
piping 15 found to be inadequate for
grounding purposes, an alternate grounding
means must be used,

6.16  The grounding wire used should pe
2s short as possible and l4-gauge
or larger. This wire should be connected
to the ¥5U grounding Tug located on the
KSU Jjust to the left of the power cable
clamp at the bottom of the KSU.

Basic K5U Connections

6.17

6.18 The EK-516 KSU comes from the fac-
tory with 4 circuit cards installed.
These cards are the CPU-5A, CMI-5A, 85U-5A
and 25U-5A-1, Refer to figure 3 for loca-
tion of these cards.
5.1%  The intercard ribbon cables should
be checked for proper insertion in
their respective connectors. Refer to fig-
ure 3. Check the following cables:

a) d4cables (D,D,D & @) con-
nect the CPU-5A to the CMI-BA,

b) 4 cables (B, ®,D § &) con-
nect the CPU-5A to the 8SU-5A,

c) 1 cable {(@ ) connects the CPU-5A
to the 25U-5A-1,

d} 3 common multiple cables connect
the CPU=5A to the 2SU-5A-1, These
cables are designated (0, D, &

an figure 3.

.20 LTB- Installation

.21 After the basic KSU cables have
been checked, the LTB-A, LTB-D and
LTB-E Line Terminal Board assemblies
should be checked and installed in their

connectors on the CPU-5A, Refer to fig-

© TIE 1979
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ures 4A, 4B and 4C for the LTB- terminal

layouts.
for the LTB's.

a)

Figure 5 shows the locations
Proceed as follows:

Check the LTB-A (4{igure 4A] line
cord connections. The LTB-A pro-
vides the inputs for 3 C.0, lines
to the system. Two modular plug-
ended line cords are factory-
wired to the LTB-A for connecting
the C.0. 1ines into the system.

The installen shoubd provide the
C.0. Line tenminations {in qcooi-
dance with the following system

conglgurations,

1. C.0., lines 1 and 2 should al-
ways be provided with an RJ-
14C jack. LTB-A terminals
1T/1R and 2T/2R are the XSU
input terminals.

2. If the system is to be equip-
ped with the 2nd DSS intercom
{ICU-5A) or the Monitor fea-
ture (MOU-5A), C.0. lines 3
and 4 should always be pro-
vided with an RJ-14C, LTBR-E
terminals 4T/4R and 5T/5R are
the KSU input terminals.

3. If the system has NO ICU-SA
or MOU=-5A and 3 or more C.0,
lines, the 3rd C.0. Tine
should be provided with an
RJ=11C, LTB-A terminals 2T/
3R are the input terminals.
An LNU=5A must be used for
the 3rd C.0. line.

4, If the system has 4 or 5 C.0.
lTines, an RJ-14C should be
provided. LTB-E terminals
AT/4R and 5T/5R are the KSU
input terminals. A COU-5A
card is required for each
C.0. Tine.

Check that the GN/RD pair of the
1st 1ine cord is connected to
terminals IT/1R on the LTE-A and
that the YL/BK pair is connected
to terminals 2T/2R. The GN/RD
pair of the 2nd line cord is con-
nected to terminals 3T/3R, If
the system is not eguipped for
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IR 2R 3R 3BR 2BR 1BR MS2 EA2 AL2

NIV ACIEVIC Vv

1T 2T 3T 3BT 2BT 18T MS1 EAL ALl

LRI BBBDB

FIGURE 4A - LTB-A TERMINAL LAYOUT

MS4 4GN 4BK 3GN 3BK 2GN 2BK 1GN 1BK

LIRLIRIPIDRRP

LIALIDDRDIRRBD

FIGURE 4B - LTB-D TERMINAL LAYOUT

4R BR 5BR 48R
FIVO®
4T 5T 5BT 48T

KIID

FIGURE 4C - LTB-E TERMINAL LAYOUT

c)

-

more than 2 C.0. lines or if the
system requires an [CU-5A or MOU-5A,
the 2nd Tine cord on the LTB-A will
not be used. This cord should not
be removed from the terminal strip.
This is in accordance with FCC
rules, part &3,

[T an external music source is to

be used for MOH and/or BGM, the mu-
sic source should be connected to
the M31/MSZ2 terminals on the LTB-A.
Separate terminals are provided on
the LTE-D if a separate MOH source
is required. Rafer to paragraph
£.72, Shielded wire is recommended,
with the shield grounded at the mu-
sic source.

T
Lt

external paging is to be provided

® TIE 1979
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Figure § - CPU-5A Abbreviated Card Layout
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d)

f)

h)

laccessed by the ALL-Call button],
an external amplifier is required
and should be connected to the EAL/
EA2 terminals on the LTB-A.
Shielded wire is recommended.
fer to paragraph 6.34.

Re-
i)
1f alarm repeating is to be used in
the system, the leads from the a-
larm system should be connected to
the AL1/AL2 terminals on the LTB-A.
See [PU-5A Strapping for alarm Sys-
tem options [(refer fo paragraph
8.24%,

1f power failure bells are to be

provided in the system, connect a

pair of wires from each bell to the

18T/1BR, 28T/28R and 3BT/3BR termi-

nals on the LTB-A. The bells will

ring only in the event of commer-

cial power failure. The bells

should be the type which will ring

from C.0. line generator (105 VAC,

20 Hz; {.e., C4 #ype). Refer to

paragraph 4.02 in section -2 for

power failure station assignments. \
k

Plug the LTB-A assembly into the

connector on the CPU-3A., Refer to

figure 5 for location.

The LTB-F Terminal Board assembly
(figure 4C) s factory-equipped
with one modular plug-ended line
cord. The GN/RD pair is connected
to terminals 4T/4R and the YL/BK
pair is connected to terminals 5T/
ER.

Plug the LTB-E assembly into its
connector on the CPU-5A. Refer %0
figure 5 for Tocation. If the
LTR-E is not used in the system, it
should be plugged in and the line
cord stored for future expansion of
the system.

Four LTB-D Line Terminal Board as-
semblies [figune 4B] are provided
with the basic KSU. 4 LTB-D's will
provide the connection terminals
for all stations (felephones and
hoxes) in the system. The guads
from the stations should be termi-
nated on the LTB-D's as follows
(see fabfe 3):

Page B12
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-

Stations 1=4 connect to LTB-DI.
Stations 5-8 connect to LTB-DZ.
Stations 9-12 connect to LTE=D3.

Stations 13-16 connect to LTB-D4.

f the system is equipped with an
EK-516 BLF telephone, an Amphenol
type connector-ended, ?25-pair ca-
ble is required from the felephone
to the KSU. This cable is plugged
into the connector on the BLU-3A
circuit card (see BLU-5A Installa-
tion, paragraph 7.02). Four leads
must be run from the BLU-5A card
to the LTB-D. The BLF station may
be assigned any station number in
the system. [t is recommended
+hat station "1" be assigned to
the attendant (Left-most key in
the fop now of the telephone].
With this in mind, the RD, GN, YL,
and BK leads from the BLU-5A would
be connected to 1RD, 1GN, 1YL, and
1BK on LTB=-D1. Four spade-tipped
leads are provided for this pur-
pose.

Connect the guads from the sia-
tions to the LTB-D's in accordance
with the numbering plan for the
job and paragraph 6.211.

Referring to figure 5, plug the
LTB=D's into their respective con-
nectors. Any unused LTB-D's
should be plugged into the CPU-5A
for use at a future date.
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Table 3 - LTB- Terminal Assignments 6.22 CPU Option Strapping
6.23  Seven option connectors
CONNECTION | TERMINAL SEE TERMINAL . | SEE : PU-5
SOURCE BOARD ITER”I““'—[MM. STATIONY “goapp | TERMINAL fppps are provided on the CPU-3A
s card to implement the following
6.0, LINE 1 5 s bl system options. Refer to figure
~ e 1 1L 5 for connector Tocation.
At 2T a 18 ) )
C.0. LINE 2 LTE-A n = ® AL - Alarm Signal Repeating
38D (See paraghaph &6.14)
C.0. LINE 3 i 8.2t 2 Fhy : o
WITHOUT ICU or MOU R| a3 38K ® AR - Automatic Recall Timing
C.0. LINE 3 LT8-01 164 (See paragraph 6.29)
WITH 1CU or MOU IRD .
or i; 29 3 IrL ® CC - Control Check
c.0. LINE 4 -5 38K See paragraph &.32)
WITHOUT ICU or M0U "y 26N | it
o mea | s.21|| 1RD ® EA - External Amplifier
bal B ! at avL (5 agraph 4. 34)
WITH ICU or MOU | 5T i ee panagid .34
ar iR .
C.0. LINE S f 1GH ® HB - Busy Station Alert Tone
5 IR0 (See paragrapn &, 39)
= \ ! 16T o L .
s e 18R 18K ® HT - Hold Tone Source
- 26N [
P BELL - LINE 2| LT8-2 | 330 ; 2RD (See paragraph &6.417]
Sex @ SH - Internal MOH Source
®.F, BELL - LINE 3 BT LTB-D2 b—r
WITHOUT ICU or MOl 38R : TN |See paragraph 6.48]
3RD
- ; 7 . i . i
P.F. BELL - LINE 3 6.21e L 6.24 Alarm Signalling Repeatin
WITH EC:;JT' ar MDY 187 IBE = g p ng
P.E. BELL - LINE 4 48R pe 6.25 The EK-516 system may be
WITROUT ICU ar MOU 8 4RD :
ouT I . LT8-E g 1L used to transmit an alarm
P.F. BELL - LINE 4 BX_ls.214| signal to every station in the
“'“i%ﬁ“r“ﬂ” gg el system. When activated by an ex-
P.F. BELL - LINE 5 i it ternal alarm system, a high-
o 18K pitched warbling tone is trans-
EXTERNAL AMPLIFLER| cap  |B-21c ggg mitted to all stations, Strap-
1 10 ; ping of the AL connector on the
2vL X .
ALARM SIGNAL LTe-A | rp |6-210 ra.0s |_2K CPU-5A card permits this alarm
N signal to be activated by either
] - " - '
BGM/MOH SOURCE | eI ST | BY 3R an open circuit or a closed cir-
: 38K cuit between the external alarm
ok sowee b g | USSP P leads, Refer to figure 5 for AL
SEPNEATE FROM BaH| e . 480 connector location.
; avL
' Y
) ﬁé 6.26 ?E??EWE?E AL connector as
= 1L
% a) For closed circuit acti-
_ £ vated alarm, strap 1-2
1 2YL {Factory strapping).
28K
LTB-D4 . . )
gg b} For open circuit activa-
5 L ted alarm, strap 2-3.
i 3|K
45N 6.27 The system may be option-
15 jor L ally arranged to transmit
ER LN . -
48K the alarm signal to a door box

so that it can be heard by
neighbors or by those outside
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the building. The KSU connections for the
activating alarm system leads are made to
terminals AL1/ALZ2 on the LTB-4 line termi-
nal board., See paragraph 6,21d.

6,28  Instructions for providing the a-
larm %o door boxes is provided un-
der paragraph 7.15d, 2IU strapping options.

6.29 Automatic Recall Timing

6.30 The system is arranged to resignal
a2 station which has placed a call
on HOLD and left it on HOLD for a prede-
termined length of time, This 'time-to-
recall’ period may be adjusted from 20 to
140 seconds in increments of 20 seconds.
6.31 Strap the AR connector on the CPU
{4ee dligure 5) as follows to pro-
vide the desired 'time-to-recall' period.
removal of all straps will disable the re-
call feature.

20 seconds - strap
40 seconds - strap
&0 seconds - strap
80 seconds - strap

bt Ll = ] ) b
] ]
IS PR I L LI i Y

[ #7]
=
j=5
Lal
]
=

100 seconds - strap 1-2 and 5-6
120 seconds - strap 3-4 and 5-6
140 seconds - strap 1-2, 3-4 & 5-6

Noeter The system is strapped at
the factory to provide 140
seconds for recall.

5.32 Control Check

.33 Located on the CPU-5A is a connec-
tor designated CC. This connector
is used by the factory for setting the
talkback voice switching level. This con-
nector should always be strapped 2-3 when
the system is in service.

5.34  External Amplifier

6.35 An external paging amplifier may be
connected to the EK-516 system.

This will permit call-announcements to be
heard in large Or noisy areas such as a
manufacturing area, warehouse, lumber yard,

barn, garden, etc,

L

.36 The KSU may be strapped to transmit
ali-call announcements only, or
al11-call announcements and background mu-

Page Bl4

sic tnkthehexterna} paging system, This
strapping 1s performed on the EA option
connector on the CPU-5A card (see figure
5);s

Strap the EA connector as follows:

a) For all-call only - strap 2-3
b) For all-call and BGM - strap 1-7
[ dactory Atnapping]
.38 The external paging amplifier is
connected to the ZAL/EAZ terminals
on the LTB-A line terminal board (see
paraghaph 46.21e and figure 44A)., It is
recommended that shielded cable be ysed
for connecting the KSU to the external
paging system. The shield should be
grounded at the external amplifier,

6.39 Busy Station Al1-Call Alert Tone

£.40 Because of the single audio path
in the EK-516 key telephone set,
211-call announcements can NOT be re-
ceived when the telephone is busy on a
.0, line call. However, the XSU may be
strapped to transmit tone to telephones
busy on C.0, Tine calls whenever the all-
call circuit is used. This tone is nor-
mally provided in home installations and
is NOT provided in business installa-
tions, The HB connector on the CPLU-5A
[4ee sigure 5) is strapped as follows
for all-call alert tone:

a) MNO All-call alert tone - strap
2-3
b) With A11-call alert tone - strap
{dactory strapping) 1-2
6.41 Hold Tone Source

6.42 The EK-516 system may be arranged
for music-on-nold from aither an
internal or 1 of 2 external sources.

The external source could be the BGM
source or a separate MOH source., If an
internal music source is desired, an SHU-
54 card is required (redex fo paraghaph
6,481,
5.43  An HT option connector is provided
on the CPU-5A card (see jigute 5]
which programs the system for either the
internal or external MOH source, or the
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external BGM source. To provide this op-
tion, strap the HT connector as follows:

a) When the SHU-5A or external MOH
source is used - strap 1-2

b) When the external BGM source is
used strap 2-3 (jactory strapping]

and for MOH refer to paragraph 6.72.

B.44  Multi-trunk Conference

€.45 The system is designed to provide
multi-trunk conferencing, This

permits a maximum of 2 C.0. lines to be

conferenced together to one telephone.

Two separate conferences may be set up si-

multaneously.

6.46 To initiate a conference, the sta-

tion user establishes the 1st call
and places it on HOLD. A 2nd call is es-
tablished and placed on HOLD. Then by si-
multaneously depressing both C.0., Tine
keys, the conference is established.

8.47 The multi-trunk conference feature

15 an integral part of the system
and is not intended to be removed as a
feature. No provision is made to deny the
station user from forming a conference be-
tween two C.0. lines.

5.48  Internal MOH Music Source

6.49 When an internal MOH music source
is required, an SHU-5A card is in-
stalled in the SH connector on the CPU-5A
card (42e gLgure 5). The SHU-5A provides
two different melodies for the music-on-
hold. An option connector, "T", is pro-
vided on the SHU-5A card (see figure 8) to
choose cne of the two melodies. Strap ei-
ther 1-2 or 2-3 to make the selection.

6.50 To install the SHU-5A, simply plug

it into the SH connector on the
CPU-5A, Refer to figure 7 for orientation
of the card,

© TIE 1979
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DUTPUT LEVEL

-

Vo
CONTROL

SHU-54

Figure 6 - SHU-5A

Abbreviated Card Layout

BLANK SPACE

=10 i13-;1 L7T8-DZ LTB-D3  LTB-D
O
1l

1c
U |20
——
O LOWER LEFT CORNER O

Figure 7
SHU-8A Orientation on CPU-SA Card
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.52
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CMI Option Cards

The CMI-5A is the Common Matrix In-
terface for the following circuit

cards (refen fo fdigurne 3 forn CMI-5A Loca-

Eion):

6.53

6.54
6.55

on the CMI-5A card.
orientation and holding detail.

LNU=5A - used when an ICU or MOU
card 15 not reguired and the 3rd C.
0. line is required in the system.
I[f the 3rd C,0, line is required
under these conditions, the LNU=5A
must be provided so that the 3rd
line appears on the 3rd line key.
Refer to paragraph 6£.54 for instal-
lation detail.

ICU-5A - When the system requires a
2nd DSS intercom path, this card is
plugged into the CMI-5A. When this
card is installed, the Monitor fea-
ture cannot be provided and only 4
C.0. lines may be equipped in the
system, Refer to paragraph 6.58
for installation details.

MOU-5A - This card is used %o pro-
vide a means to monitor telephones
and/or boxes from other telephones
within the system. When this card
is installed, the 2nd D55 intercom
cannot be provided and the system
can only be equipped with & C.0,
lines. Refer to paragraph 6.60 for
installation details.

There are no strapping options on
the CMI-5A card.

LNU-5A Installation

The LNU=5A is installed simply by
plugging it into the "A" connector
Refer to figure 8 for
Note the

position of the BENT PIN on the card and
on figure B.

6.56

6.57

nals 3T/3R of the LTB-A board,

An LED is provided on the LNU=-5A to
indicate when the circuit is in use.

The C.0. line used with the LNU-5A
is terminated in the KSU on termi-
Refer to

paragraph 6.21a3 for telephone company in-
staller instructions.

6.58
6.59

I[CU-5A Installation

The ICU-5A is installed simply by
plugging it into the "A" connector
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Ole—x=al |,

=|

16TI5TI 2T 3THAT]
20 2C

ST|4T|1T|{2T|3T

20] 20

|
o=

i

| | 1
BENT PIN 1c i

224 121 & 1] '

LHU-5A
ar
ICU-5A
ar
MOU-54A

1&1191 6TI7T|8T| ! 1

20

[==1a%]
I::

SPECTAL SHOULDER
SCREW FOR LMU-5A,
ICU-5A4 or MOU-3SA. Q

Figure 8 - CMI-5A Abbreviated Card Layout

on the CMI-5A card. Refer to figure 8
for orientation and holding detail. Note
the position of the BENT PIN on the card
and on figure 8.

Nofe: HNo connection should be
made fo 3T/3R on the LTB-A.

.60 MOU-5A Installation

The MOU-5A is installed simply by
plugging it into the "A" connector
on the CMI-5A card. Refer to figure 8
for orientation and holding detail. Note
the position of the BENT PIN on the card
and on figure 8.

6.61

Located on the MOU-5A circuit card
is an option connector designated
"M"_ This connector is used for factory
testing, This connector should always be
strapped 1-2 when the card is in service.

6.62
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6.63 85U-5A Option Strapping

6.64 The 8SU-5A circuit card is part of
the basic KSU and serves 8 EK-516

telephones. The 85U card is the interface

and switching matrix between stations 1
through 8 and the rest of the system,
6.65 Each interface circuit [§) serves

1 telephone and provision is made
on a per telephone basis for the following
options:

® (75104, (8 on-hook) Signals

This is factory standard strapping.
A telephone with this strap will
receive C.0. audible signals from
all C.0. lines at all times. The

audible signal is muted if the tel-
ephone is off-hook.

® On-hook C.0. Aud. (onfy] Signals
@® HNo C.0. Audible Signals

Iss 1, SECTION 3821-1

A telephone with this strap will

receive C.0. audible signals for

all C.0. Tines only when the te]-
ephone is on=hook.

® Background Music (BGM)

Stations with this strap will re-
ceive BGM when an external music
source is connected to the MS1/MS2
terminals on the LTB-A line termi-
nal board. This is factory stan-
dard strapping.
6.66 Figure 3 shows the location of
the 85U-5A card in the KSU. Fig-
ure 9 shows the layout of the card, fus-
es, option connector arrangement, and in-
tercard ribbon cable connectors.
6.67 Table 4 shows the telephone option
strapping for all 16 (maximum aum-
bex] stations, if they were equipped with
telephones. The basic KSU comes from the
factory equipped for 10 telephones.

-

—-—.u-“ml:-lﬂ
© I sh 1 gt e | OPTI0N COMMECTOR
3 Al i 3 1.4

[ SiA
Psul zso | asu | ase

0.3 AMPS I N
i By 4 =y=] iE oF SE 4P 3E 2F | 1P =
T & el T § :
e 6 lav | 7v | &v | 3v | 4v | o2v | w
T & B = Ty
e 2 8T | 71 6I | 3I | 4T 31 | 21 | 1I Bl
2TE Fl
X = |85 |75 | 6s | 55 | 45 | 35 | 25 | 1S
STA 7 & 8] _* T] _
— — | sF |77 &F | 5F | 4F 3F | 2F | 1F Al
o 5]
35U-34
25 1%
i
| ssu | ssu | 7su | asu | '
. - e = = AFTION CORNECTDR i d -
O i--..ii.l....ilé.....i.".....'| STATTONS 3-9 o JE—

Figure 9 - 8SU-5A Abbreviated Card Layout
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Table 4 - KSU Strapping for EK-516 Telephone Options

el g e

I N S W —— e

Remove 4-5 sirap L4 BGM

o
O
[an)

25U-5A Option Strapping

(5}

T
()

The 25U-5A circuit serves two EK-
516 key telephones, The basic KSU
is eguipped with one 2SU-5A ([ZSU-5A-T]
which serves stations 9 and 10.
SA is equipped to provide the telephone
options (se¢e paragraph §.65] for the two
talaphones which it serves.

6.70 Figure 3 shows the locations of
the 25U-5A cards in the KSU. Fig-
ure 10 shows the layout of the card, fuse
location, option connector arrangement,
and intercard ribbon cable connectors.
£.71 Table 4 shows the telephone option
strapping for the 8 telephones
which may be served by 25U-5A cards.

6.72 External BGM & MOH Source

6.73 When background music (BGM] and/or
axternal music-on-hold is provided
in the system, a customer-provided music
source must be connected to the system.
The music source may be a radio tuner,

a tape deck, 'piped-in' music, etc.

.74 BGM provides music through the
loudspeakers in the telephones and
intercom boxes of the system.

EEmoeses S =
STATION NUMBER 1z 3l afs |78 jwj1if1z|13]14}15]|16
STATION CARD B5U-54 251=6A-1 | 25U-54-2 | 25U-5A-3 | 25U-54-4
COMNECTOR DESIGNATION 150 2su | 3sul asu llssu | ssu | 7su | ssu | 9su |1osu| 9su |1osu| 9su |1osu| 9su [105U
= | OFF-HOOE (dnd ON=HOOK] -
- | T e LG W Remove sfiap Ly STHRAF" 1=2
A ET 0k 1 C.0. Audible
i =hlh ! H D 4 -
U STGNALLING i NOT required S
B =
£ | BACKGROUND MUSTC (BGMI STRAP 4-5 *
=
E

Each 25U-

t may also

be provided through the loudspeakers of an

external paging system, Individual tele-
phones and boxes may be optionally selec-

ted to have or not have BGM (see paragraph

.55 and 7.15d2).

§.75 1 desired, MOH may be provided
from a source separate from the BGM
source. This music may be provided from

the SHU-5A [sce paraghaph 6.48&) or from an

axternal source. The external MOH source

Pége Bl8

L8 not provdded Lo eliminate system noise.

is connected to terminals MS3/MS4 on one
of the LTB-D line terminal boards., Refer
to table 3.

£.76 The music source should have an
output level control and be capa-
ble of providing up to 1 volt RMS output.
The output of the source is connected to
MS1/M52 terminals on the LTB-A line ter-
minal board assembly or terminals MS3/M34
on the LTB-D assembly. It is recommended
that shielded wire be used. between the
music source and the KSU.

6.77

hesily

Basic System Test

At this point installation of the
basic KSU &s complete. Refer Lo

section -2 fon telephone station

ins tallation.

The tefephones should be installed
and tested BEFORE proceding with
the KSU expansion as detaifed un-
dexr paragraph 7.00. Refen Lo sec-
tion -3 fon Operational Test pro-
cedwres.

This sequence 0f {nstalling the
systom provides the {insfallen with
the simplest means o4 determining
i4 any troubles exist before ex-
panding the system,

The address and dafa busses from
the CPU are multipfed to all sia-
tion intenface cands in the sys-
fem. Prion fo expansion o4 the
system, finding any fault which
may exist in the basic system, e-
Liminates the need fon the instal-
Lon to nemove flat cables (open
the busses] fo expansion cards, o
prove the fantt back {nto the ba-

sic sysitem. © TIE 1979
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_— _— lasy | 1050 |
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aF i 1oF
L] 1os
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e 10F I
o 25U-5A o

Figure 10 - 2SU-5A Abbreviated Card Layout

/.00 KSU EXPANSION

@B } 00 NOT attempt expansion of the

ieaa) system until the basic system (1s2
10 telephones) has been Lnstalled
and tested, Reden Lo the "READ"
paragraph on the preceding rage.

7,01  Paragraphs 6.00 through 6.77 pro-
vide instructions for installing
the basic KSU as it comes from the fac-
tory. The following paragraphs will pro-
vide instructions for installing optional

circuits which may be added fo the system.

The circuit cards which may be added to
the system are:

® BLU-5A, This card is used when
the system is equipped with an EK-
516 BLF telephone [see paragraph
7.02).

® 25U-5A-2, -3 and -4. These cards
dre used when more than 10 tele-

phones are added to the system [see

paraghaph 7.08).

@ Z2IU-BA-1, -7 & -3,
used when intercom or door boxes
are added to the system (sce para-

graph 7,12},

® COU-5A-1 & -2, These cards are
used when adding the 3rd and 4th
C.0. lines to the system when the
2nd DSS intercom or the Station
Monitor feature is provided; or

® TIE 1979

These cards are

when the 4th and 5th C.0. lines

are provided without the 2nd DSS
intercom or the Station Monitor

feature {(see paragraph 7.15].

J.02  BLF Kit Installation

B } Tnsfall and test the BLU-5A and

read] the BLF tefephone (see sections
-7 § -3] bedore furnther expansdion
o4 the system,

/.03 When the EK-516 BLF telephone is

installed in the system, a BLU-BA
circuit card is supplied with the BLF
telephone, A 25-pair cable is required
between the BLF telephone and the BLU-5A
card. An Amphenol type connector (57
sendes] is mounted on the BLU-SA card
for connection to the telephone. No guad
cable is required for the BLF telephone.
The connector on the BLU-5A card is a
male connector,

7.04 The station number is assigned to

the BLF telephone by connecting 4
leads between the appropriate LTE-D fer-
minal assembly and the BLU-5A card. Four
spade-tipped leads are provided for this
purpose, It is recommended that the BLF
telephone, when used as an attendant's
station, be assigned station number "1".
This is the Teft-most key in the top row
on each telephone set,

7.05 Figure 3 shows the location of
the BLU-5A card in the KSU. Fig-
ure 11 shows the layout of the card, in-

FPage Bl9
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cluding the amphenol type connector, the
spade-tip terminals and the intercard rib-
bon cable connector.

2 el
A=
N
s
o(E—3)¢
E %/
L =1
16 =
BLU-SA
a Q
Figure 11

BLU-BA Abbreviated Card Lauout

7.06 Provided with the BLU=5A card are
the following items:
a) Four spade-tipped leads; RD, GN,
YL and BK.

b) One ribbon cable.

c) Six mounting screws.

d} One cable clamp.

7.07 To install the BLU=-5A, proceed as
follows:

a) Refer to figure 3 for location of
the BLU=5A, Using the screws pro-
vided, mount the BLU-5A as shown 1n
the figure.

b} Insert the ribbon cable between the
B connectors on the BLU-5A and the
CPU-5A, To insert the flat ribbon
cable into the connector, grasp
gach side of the flat cable between
the thumb and forefinger, place the
cable into the connector and push
into place. This is cable #28 1in
figure 3.

;ﬂ} When installing the 4€at nibbon ca-

Z2d/f ble, be centain that the exposed

contacts of the cabfe are jacing
the ferminals of the connecfor.

Page B20

e)

f)

Refer to table 3 and select the
LTB=-D terminal assembly which will
assign the station number to the
BLF station., Connect the GN, RD,
YL and BK leads provided with the
BLU-5A to the -GM, -RD, -YL and
-BK terminals of the LTE-D.

Refer to figure 11 and connect the
other end of the RD, GN, YL and BK
leads to the corresponding spade-
tip terminals on the BLU-5A,

Plug the cable to the BLF tele-
phone set into the Amphenol type
connector on the BLU-5&, With the
cable clamp and the two remaining
screws provided with the BLU-5A,
secure the BLF telephone cable to
the KSU [(redern fo figune 3).

Test the BLF telephone in accord-

ance with the procedure in section
-3‘
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7.08  25U-5A Expansion

%) Install 25U-5A expansion cands, |

at a time, and the associated tele-
vhones. Each cand, with the asso-
clated telephones, should be fested
before installing the next expan-
sLon cand.,  This will simplify
5auif Eocation L§ necessany (see
4,770,

7.09  When more than 10 telephones are

required in the system [up fo a
maximum of 16], a 2SU=BA card must be in-
stalled for each two telephones added to
the system. A maximum of three 2SU-5A's
may be added:

251)-5A-2 serves stations 11 and 12,
25U=5A-3 serves stations 13 and 14,
2SU-5A-4 serves stations 15 and 16.

7.10  25U-5A cards which are shipped in-

dividually from the factory include
4 ribbon cables and 5 mounting screws.
E%?!IJ When additional 2SU-5A's are in-

stalfed, they MUST be in consecu-
tive (adjacent) orden; L.e., 25U-
5A-3 CANNOT be installed {f 2TU-5A-
1 has been instalfed, In that case,
fhe 210 would have fo be moved and
2SU-5A~2 insialled in L{Ls place,
Regen o figure 3,

7.11 To install an additional 2SU-5A
card:

a) Refer to figure 3 and using the §
screws provided with the card,
mount the 25U next to the last 25U
card installed,

b) Insert the 4 ribbon cables (sup-
plied with the cand) between the
new card and the preceding 25U card.
Using figure 3, note that cables 13,
14, 15 and 16 are used for 2SU-BA-2;
cables 18, 19, 20 and 21 are used
for 2SU-5A-3; and cables 23, 24, 25
and 26 are used for 25U-5A-4,

%} When insfallfing the flat aibbon ca-

ble, be centain that the exposed
contacts o4 the cabfe are jacing
the tenminals of the comnector.

¢} To insert the flat ribbon cable into
© TIE 1979
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the connector, grasp each side of
the flat cable beftween the thuymb
and forefinger, place the cable
into the connector and push into
place.

Using table 4, move the option
connector pins to the positions
which will provide the desired
options for the telephones served
by the 25U card. Figure 10 shows
the option connector Tocations,

Test each 25U-5A card and the as-
sociated telephones in accordance
Wwith section -3 before installing
the next expansion card.
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7.12  2IU-5A Installation new card and the preceding card.

@A Insiall 2TU-5A expansion caxnds, | Using figure 3, note that cables

S P n :

) e O s associated T/ 14, 15, 16 and 17 are used for
-DGG—'I. bﬂx%._?{lﬁh R [, 'AH:-ath ﬂ'll":,". ZIU"SA-]., Cab]es 19, ZEI, 21 and
ssociated boxes, should be tostod 22 are used for 2IU-5A-2; and ca-
he’a&e:inaxaiﬂing the next expan- bles 24, 25, 26 and 27 are used
TTom cand.  This will simplify for 2IU-5A-3.
fault Location, L necessdrny (see @D ’ When {nstalling the 4fat adbbon
6.77). EEAY onbre, be corntnin that the exposed

7.13 When intercom and/or door boxes are Eo”iaﬂié.?ﬂ e ﬂffiﬁ axe facing
required for the job (up &0 & maAL= the terminals of the connector.

mun of 6), a 2IU-BA card must be installed ¢) To insert the flat ribbon cable

for each 2 boxgs to be equipped in the into the connector, grasp each

Eys;em. 1? maximum of three 2IU-B5A's may side of the flat cable between the

e installed: thumb and forefinger, place the
2IU-5A-1 serves stations 11 and 12. R e the ‘conmEsER. AHENERSD
211-5A-2 serves stations 13 and 14. e
21U-5A-3 serves stations 15 and l6. d) Using table 5, move the option

e When 2IU-5ATs are added to the sys- connector pins to the positions

Eﬁ?ﬁﬁb fom, they must be ins? ted o ¥h1Ch $111tarm;1de the deiwged Eﬁ-
senve the Lowest numbered siations 2}%nsargr k% oxe§25e;ve ;ﬁ i
in the system {mmediately followdng tio ol t;guqe t‘s gws %he op-
the highest numbered felephene s1a- +i E ngn?‘% I:Jrl- t;ca 10NS 104 108, 0P
tion. A 21U-5A cand CANNOT preceed ons available for use at inter
< 29U-5A cand in the system. com or door boxes are:

1. Is the box an ICM box or a

7.14  2IU-5A cards are shipped individu- Door box?
ally from the factory and include 4

ribbon cables and 5 mounting SCrews. ig: éggrbﬁgx - i;EESElE?é

7.15 To install a 2IU-BA card: 2. s BGM desired at ICM box or

a) Refer to figure 3 and using the 5 is alarm desired at door box:
screws provided with the card, If yes - strap 3-4.
mount the 2IU next to the last 2sU 1f no - remove strap 3-4.
Tl H
or 21U card installed. e) Test each 2IU-5A card and the as-
b) Insert the 4 ribbon cables {sup- sociated boxes in accordance with
plied with the card] between the section -3 before installing the
next expansion card.
Figure 12 - 2IU-5A Abbreviated Card Layout
o] C
—""'Il —_— _— .l"'“"":""z 21U-5A o
_—— —_—
| *| ticlac |
. 1 4M 14 1 M 14
;12
1
5
L
o o
Bama 079 @© TIE 1979
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Table 5 - KSU Strapping for EX-516 Box Options

vidually from the factory and in-
clude 3 ribbon cables and 5 mounting
SCTrews.

(© TIE 1979

STATION NUMBER 11 12 13 14 15 16
STATION CARD 2IU-5A-1 2IU-5A-2 2IU-5A-3
CONNECTOR DESIGNATION 1C 2C 1C 2C 1C 2C
F INSERT FOR ICM BOX
E or 1-2
A REMOVE FOR DOCR BOX
T + } + <+
U BEM FOR ICM BOX
R or -4
E ALARM FOR DOOR BOX -
i 1 I L
7.16  COU-5A Installation
@A Install the COU-5A cands, 1 at a
@5”} Lome, with the asscedlated C.0, e 1_.|_cr
Zine. Each cand, and the assocda-
ted Line should be tested before
{nstalling the next expansion card. I
This will simplify dfault Lecation
{f necessany [(see 6.77).
7.17  When the system requires more than 113 25| |
2 C.0, lines and the system IS e- | =
quipped with an ICU or MOU card, two addi- : S q |
tional C.0. Tines may be added. If the S A 1 i
system requires more than 3 .0, lines and CENpSNLILIMLAN.
IS NOT equipped with an ICU or MOU card, i
two additional C.0. lines may be added.
In either case, a COU-5A card is required Sy law| 1y 2| 3n
for each of the two additional lines, A 28 H U |
maximum of two COU-5A cards may be instal- o
Ted in the system, 10M| 9N | &N | TN|BN| o
COU-5A-1 will serve Tine 3 or line
4 depending upon the conditions de- i ﬂ
scribed above, HR
COU-53A-2 will serve the last (4th
on 5th) C.0. line depending upon
the system configuration. COU-5A Y | L
7.18  The COU-5A cards are installed in -
dedicated positions in the KSU (see K]
i{’{"gmgr 3] . SUST_."I:ILE
) [NDICATOR
/.19 The COU-5A cards are shipped indi- o] O

Figure 13 - COU-5A Abbreviated Card Layout

Page BZ23
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7.20

There are no strapping options on
the COU-5A card. An LED is provi-

ded to indicate a busy or idle condition.
Figure 13 shows the ribbon cable connec-
tors and the LED.

7.21

a]

b)

[
EN—

To install a COU-5A card:

Refer to figure 3 and using the 5
screws provided with the card,
mount the COU next to the CMI-5A or
COU=5A=-1.

Insert the 3 ribbon cables [sup-
nlied with the card] between the
new card and the preceding card.
Using figure 3, note that cables
29, 30 and 31 are used for COU-5A-1
and that cables 32, 33 and 34 are
used. for COU-5A-Z.

When installing the ffat nibbon ca-
ble, be certain that the exposed
contacts of the cable atre jacing
the contacts o4 the connector.

To insert the flat ribbon cable in-
tp the connector, grasp each side
of the flat cable between the thumb
and forefinger, place the cable in-
to the connector and push into
nlace,

Refer to paragraph 6,20 for C.O.
line connection to the KSU.

Test each COU-%A and its associated
C.0. 1ine in accordance with sec-
tion -3 before installing the next
expansion card.

Page B24
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TIE PRACTICES
Key Telephone Systems Manual

TIE EK-516 Installation

SECTION 3821-2
[ssue 1
June 1979

TIE EK-516 STATION - INSTALLATION

* May be C0OH. Sta.
Monitor or Called-
)fi ,-""'" Part,} Monitor key.

Figure 1 - TIE EK-516 Key Telephone Set

1,00 INTRODUCTION 5. EK-516 Door Chime.
6. EK-516 Applique Box for Single
1.01 This section contains information Line Sets,

for installation of the six types
of station equipment which may be used

with the TIE EK-516 key service unit. The 2,00 GENERAL INSTALLATION

S1x types are:

1. EK-516 key telephone set. 2,01 Installation of all types of the
_ stations listed above is usually

2. EK-516 BLF key telephone set. a matter of running cable, installing

3. EK-516 Intercom Box. dials and faceplates, designating the
4 keys and number plates, and plugging the

4. EK-516 Door Box. instrument into a modular connector,
m@ TIE / COMMUNICATIONS. INC. Page C1

5 RESEARCH DRIVE
SHELTOMN, CT., 08484 |203)9292-7373
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2.02 A small percentage of the stations

installed will reguire optional e-
quipment to be installed in addition to
the basic set. These gptions are a
Called-Party Monitor, a FLASH key assem-
bly or an Applique box for single line
sets. Each of these items will be cover-
ed in detail in the following paragraphs,
along with information for installing dif-
ferent types of dials. Speakerphone in-
stallation will be covered in a separate
section,

2.03 Cable Installation

2,04 A1l stations in the system with the

axception of the BLF telephone may
be installed using standard 4-conductor,
non-shielded inside wiring cable (gquad].
The gquad may be randon twist or twisted
pair type. Distribution cables and dis-
tribution boxes may be used but all sta-
tions must be 'home-run' to the KSU. MNo
bridged stations are permitted in the sys-
tEJTI -

2,05 Cable leads for all stations, ex-

cept the BLF telephone, are wired
to modular jacks located in the vicinity
of the station., The cable for door boxes
is terminated on screw terminals inside
the box.

2.06 The BLF telephone requires a 25-

pair cable terminated in an Amphe-
nol type connector (57-senies, femafe, nred
caps) on both ends, No quad cable is re-
quired for the BLF telephone,

2.07  Proper Wiring

2,08 The interface circuits in the KSU

for the EK-516 telephone are dif-
ferent from the interface circuits used
for the boxes., Telephones SHOULD NOT be
plugged into cables wired for intercom
boxes and vice-versa,

2.09  Chegk carefully for proper connec-

tions at the KSU and the modular
jack before plugging the station in. The
instrument will not function properly, and
damage may result, if the cable is not
properly connected to the KSU.

c@xi-} Tip-to-Lip and ring-Zo-ring pofar-

[ZZE]) ity WUST be observed throughout the
Austem,

Page C2

2.10 Cable Limits

2.11 Maximum cable Tength for each sta-
tion will depend on the wire size

used. Maximum cable lengths are:
24-gauge wire - 500 feet
22-gauge wire = 800 feet

2.12 Cable Designation and Function

2.13 The RD/GN pair of each guad is
used for 2-way audio transmission
between the ¥S5U and the telephone type
station. The RD/GN pair of the quad to
each box is used as a transmit pair.

2,14  The YL/BK pair of each quad is

used for data and power transmis-
sion between the KSU and the telephone
type station. The YL/BK pair of the quad
to each box s used as a receive pair.

3,00 EK-516 TELEPHONE DESCRIPTION

3.01 The TIE EK~516 telephone is an e-

lectronic key telephone which is
usable only with the TIE EK-516 key ser-
vice unit, The telephone uses a 2-pair
cable to connect to the KSU. One pair
is used for audic transmission and the
other pair is used for data and power
transmission.

3.02 The EK-5168 telephone set utilizes
a 500 type network, dial and
handset. This permits the set to operate
as a single line set when connected di-

rectly to a C.0. or PBX line.

3.03 The EK-516 telephone is a multi=-
button telephone with access fo
as many as five C.0, 1ines and 1 DSS in-
tercom path or 4 C.0. Tines and 2 D55
intercom paths for access to the other
15 stations in the system. HOLD, Privacy
Release, A11-Call and other modern key
system functions are also provided.
3.04 The EK-516 BLF telephone is the
same as the EK-516 set except that
it is also equipped with LED's in each
DSS key to indicate which stations in the
system are off-hook. The BLF telephone
utilizes a 25-pair cable instead of the

@© TIE 1979



conventional quad.

3.05 Figure 1 shows the E¥-516 telephone
with the keys and their functions.

3.06 Each EK-516 telephone contains a

microcomputer which implements the
commands received from the microcomputer
in the XSU and transmits to that computer
any change in status of the telephone set
on a real time bzsis. The program in the
telephone is nonvolatile and will not be
affected by power removal such as the e-
vent of a commercial power failure.

4,00 EK-516 TELEPHONE INSTALLATION

4.01 The installation procedures in the
following paragraphs provide de-
tailed instructions for the following:

a) Power failure stations [paragraph
4,02},

b) Dial installation (paragraph 4.09].
c) DO NOT DISTURB (patagraph 4.13L).
d) Dial replacement (paragraph 4.14),

e) Called-Party Monitor installation
(paragraph 4.19}),

f) FLASH key installation [patagraph
4.25].

g) Telephone connections to the system
(paragraph 4.28).

4,02 Power Fajlure Stations

4,03 Up to 10 telephones in the system
can be power failure stations. As
most installers terminate the station
quads prior to installing the telephones,
consideration should be given to station
number assignments prior to terminating
the guads on the LTB=D assemblies in the
¥5U. During a commercial power failure,

or if the KSU is switched off or unplugged,

the C.0. Tines will automatically be cut-
through to predetermined telephones as
follows:

& TIE 1979
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C.0. Tine 1 to stations 1 and 5.
C.0. Tine 2 to stations 2 and 6.
C.0, Tline 3 to stations 3 and 7.
C.0, line 4 to stations 9 and 11.
C.0, 1ine 5 to stations 10 and 12.

4,06  During a power failure the C.0.
lines are also extended to the
BT/BR terminals on the LTB-A/E assemblies
for use with bells, These bells may be
of the Toud ringing type which will ring
from C.0. generator and placed at appro-
priate locations around the job site. At
least one ringer is required per C.0.
1ine,

4.05 In addition to, or in lieu of,
power failure bells, high imped-
ance buzzers may be installed in the pow-
er failure telephones.
4,06 During a power failure condition,
the power failure telephones func-
tion as single line telephones., The keys
and LED's (Z{ghts] on the telephones are
NOT operable. However, cutside calls may
be placed on the assigned line from these
stations ({4 the sfation (s equipped with
a dial wnich DOES NOT use Zocal power).
Incoming calls may be answered on the as-
signed 1ine.

4.07 As previously stated, to provide

an indication of an incomimg call
at the power failure telephone, the tele-
phone must be equipped with a high imped-
ance (high volfage) buzzer which will re-
spond to C.0. ringing signals.

WF’ Onfy FCC approved buzzens and/on

bells may be connected fo the C.0.
Lines., To funther complfy with FCC
hegufations, the combined fingen
equivalence numbers (REN) of all
ning detection devices on one Ling
MUST NOT EXCEED 5.0.

4.08 Refer to paragraph 4.13f for buz-
zer installation procedure,

4.09 Dial Installation

4,10 The EK-516 telephone is shipped

from the factory without a dial in
stalled in the set. A variety of dials
may be used in the EK-516 telephone,
These dials include the conventional ro-
tary dial, 7 and 8 lead standard DTMF

Page C3
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Table 1 - Dial Connections

TERMINAL 2T TN nomary T8 LEAD] irTizie] TS TEAD) Tie 2508 || o2 Cengraron
NEA B R R E D E D S
_—— e — — e — |
17 | e | f{uws f|e * ’ L] [ .
® L1 - |l e & * Y ® ®
E] AG AG {
16 F LRD BN &N G ® BL aN
4 C C 0R/BK OR/BK 0R/BK V] RD_|
13 2R AR AL BK 3K ® an WH |
5 B BK BK aL | sk sL | Bk B sk BK
12 9 R Wz |{ewi | w [[apgen | wH [ Rosen | RD/GH | WM ® W || . WH
5 ® . R0 || @ ’D RO | RD R0 | RD 0| =0 || @ a0 || @ RD
11 ® GM N || @ wH W | wh WH ’ )
14 & 5 Wl o WH | [WH/BL | WH AR | WM BL | WH ® WH ® WH
15 | e k2 - |l ? * | 9 ? [
7 ® K1 - || i o | Y ® ®
10 LK - |
] 06 0 || BE
56 e || HYY B
1 RB R oR
BN FL || v
0 i -
CONN i
-2 | o | ee REMOVE REMOVE REMOVE i FEMOVE
4 | o9 e T e ) -e o) oo
-6 | o0 | e -0 o0 oa oo 20
ZPK |
COMN i
1-2 | e o=} -e fos] oe - T
-4 | e B o= SEE NOTE alied i *e
56 | e® e REMOVE REMOVE REMOVE *e -
-2 | e [ AEMOVE REMOVE REMOVE o= -e
Nofe: Remove strnaps 3-4, 5-6 § 7-8. Strap 4-5 on SPK-5A.

type dials, TIE's 2508 QUTPULSE DIAL®,
and some line-powered dial-pulse genera-
tors,
4.11 It should be noted by the installer
that customer instructions for u-
sing line-powered dials should include the
following operating conditions:

a) The station user should NOT go from
'button-to-button' if a dialling
error is made. The hookswitch
should be used (hang up) and start
again. This provides sufficient
time for the dial to recognize the
open interval and reset itself for
another call.

b) Dials with "last-number-recall”

Page C4

will lose their memory after a
shart time because power s removed
from the dial when the set is on-
hook.
4,12 Dials may be installed in the EK-
516 telephone using TIE's dial ter-
minal board (DUT8) or by using the spade-
tip terminals on the ANU board without a
DTB. Dial kits from TIE include a dial
terminal board and dial mounting brackets
for installing the dials in the set. The
dial mounting brackets are mounted to the
dial using the mounting screws provided
with the dial.

14 dials are ondered from sources

othen than TIE, diaf meunting
brackets must De ordered also. I

DTIE

n

==/
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Lhe supplien dees not supply diaf
brachets fon TIE telephones, the
brackets may be ondered separately
from TIE, TIE dial Rits include
dial mounting brackets and the dial
Lernminal board (DTE).

MANDLE - USE BENT PAPER CLIP FOR PULL
I o :
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straps must be removed from the T
connector. The installer should
check that the straps shown in
table 1 are in place on the DTR
and if not install them. Four
straps are provided with the DTB.
Figure 2 shows the layout of the
OTE and figure 3 shows the layout
of the HANU board.

o =)
L | p,ﬁﬂ@ 1 41 q.‘; o] ;ﬂ@ 'E ’_| e] After making the dial connec-
| me, " 0 =om gD tions to the DTB, or to the
Yreo GREY LD YERL D A W@/ B @ RLD ANU board, the power failure buyz-
v (PRI RATRT PSP zer (4§ required at the station)
vi a I o lome) I should be mounted on the dial and
(56) /0B B/ 060 LK) W@/ @B/ G connected. If the buzzer is not
o - G- RD AD- M W$Fn\ :?qw ] required, proceed to step h, If
f {_l-ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_}}]ﬂ‘[‘ i flc the buzzer is required proceed to
step T,
! U uuuy
f) Mount the buzzer under the
) : - screw for the dial bracket on
Figure 2 - Dial Terminal Board (DTB) the right side of the dial as
) shown in figure 4.
4,13  Install the dial as follows:

a) Remove the faceplate from the tele- (%ﬁ? ﬁﬁ i
phone by placing a small screwdri- A e SN | —
ver or paper clip in the slot be- ' LY L 'w
tween the faceplate and the housing : JTKIIE ‘“‘111 T'
(botfom of the facepfate) and pry o § i i oo ow
gently upward to disengage the L1 I%
faceplate. Pull the faceplate for- TI .
ward to remove it. Ea:

|

b) Loosen the captive screws (bottom SJ“EJ Do 6w
center of set and uoper Ledt face- et
plate conner) and remove the housing -
from the set. The loudspeaker leads LS :
may be disconnected for convenience i
in working on the set. '

c) Table 1 shows the dial connections it i [i:::ﬂ:\
and strapping connections which are s1% —_— '
required for each type of dial to k\xh_,fj
be installed. Connections are shown |
Wi with rd i -
mﬁhﬁﬁrthetsgf ﬂ?ihg”g;mgigglw Figure 3 - HANU Abbreviated Card Layout
Monitor is to be installed (patra-
graph 4.19), the DTB should be re- g) Connect the buzzer Teads to ter-
moved from the dial leads and the minals F and R1 on the DTB.
leads terminated on the spade-tip ; ) oy
terminals on the AMU board. The Eg%gf} [§ the station L8 a power faclute
Called-Party Monitor is installed station and is Lo be equipped with
in the T connector which is normally a@ ““Ezﬁd'P@ﬁtH Moncitor, the buzzer
used for the DTB. cannet be {natalled in the sef.

If a power failure audible signal

d) When the DTB is used the factory £ required at the station, a 157

© TIE 1979
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fype modulfar adapfer may be used.

The telephone 32t L8 plugged inte

one {ack and the buzzer ok bell

{ fitted with a modufar cord) plug-
ged <inte the other jfackh,

T-£9
TYFE
DIAL

BUZIZER

QUNTIMG SCREW

LEFT VIEW OF DIAL MOUNTING

Buzzen L& mownted on
keypad Lype dials in
the same mannef.

Figure 4 - Buzzer Mounting Arrangement

h) Check that the "D" connector is
strapped in accordance with table
1. Tne D connector is factory
strapped for rotary or an OUTPULSE
ODIAL® and must be changed when
DTMF tone dials are installed.

i) If the station is to have the "DO
NOT DISTURB" feature, cut the strap
shown in figure 3. The "DO NOT
DISTURB" feature, when activated by
depressing the Al1-Call key with
the station on-hook, turns off the
BGM and blocks intercom calls and
all-call announcements to that sta-
tion. The AC LED lights when the
DND feature is activated.

j) Plug the DTB board, if used into
the "T" connector in the telephone
(see 4igure 3 fon focation). The
DTE is plugged in with the termi-
nals toward the rear of the set,
with pin 1 on the right side.

k) The dial is then mounted by placing
the slots of the dial brackets over
the tabs of the support brackets
and sliding the complete dial as-
sembly to the right [see §figure 5].

1) Replace the upper housing and face-
plate (connect the foudspeaker
Leads £f they were rnemeved previ-
ous Lyl .

Page C&

ci"'--
X DIAL
_a—— MOUNTING
-’"’,5;* BRACKET
— == (PART OF DIAL)

SUPPORT
< BRACKET

Figure 5 - Dial Mounting Arrangement

4,14 Dial Renlacement

4,15 The easiest way to change a dial

in the EK-516 telephone set is to
replace the complete assembly. This can
be done if the set is NOT equipped with
a Called-Party Monitor, I[f the set is
equipped with a Call Monitor, the dial
leads must be plugged into the spade-tip
terminals on the ANU board.

4,16 Most standard dials with leads
terminated in spade-tips, may be
connected to the DTB and instailed in
the set., Connect the leads of the dial
to the DTB or the ANU as shown in table
1. Refer to figure 2 for DTB terminal
layout and figure 3 for the ANU layout.

4,17 Remove the dial brackets from the
old dial and remount them on the
new dial, Before installing the new
dial in the telephone, strap the "D"
connector as required. See table 1.

4,18 Mount the new dial in the set and
remount the upper housing and
faceplate.

4,19 Called-Party Monitor

4,20 The Called-Party Monitor (SPK-SA)
circuit permits the station user

to make a call (up Lo the Lime (& {s an-

smered] without 1ifting the handset.

The station user depresses the Call Mon-

itor button (5th £ine key) and a C.0.
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line key. Dial tone is received from the
loudspeaker in the telephone. The user
then dials the number of the desired par-
ty. When the called party answers, the
station user must 1ift the handset to car-
ry on the conversation.

4.21  Another use of the Call Monitor is

when the station user is placed on
HOLD by the distant party. Depressing the
Call Monitor button permits the user to
hangup the handset until the holding party
returns to the call. At that time, the
handset must be used again to resume the
conversation.

1,22 The 5PK-BA consists of a printed

circuit board which plugs into the
T connector of the set., A short tail ca-
ble is connected to the SPK-5A which plugs
into the "S" connector of the set. Moun-
ted on the SPK-5A board is an option con-
nector, This connector is used to imple-
ment dial strapping depending upon which
type of dial is used. Refer to table 1 and
figure 6.

Pz ]

c 7
LLLE |
1l |

T |
|
OPTION CONMECTOR I
PIN 3 MISSING 8
\_'._/
5 COMMECTOR

Figure 6 - SPK-5A Abbreviated Card Layout

4,23 When the telephone is to be equip-

ped with an SPK-5A, the DTB board
must be removed from the T connector., The
dial leads are unplugged from the DTB and
plugged into the spade-tip terminals on
the ANU board.

4,24  To install the SPK-2A:

© TIE 1979
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@ ) I4 The sef 44 gouipped with a pow-
EE vogadlurne buzzen, reden fo the
"READ" paragraph joffowing 4.13g.

al) In sets without dial installed --
install the dial in accordance
with paragraph 4.09 and table 1
without a DTB. DO NOT strap the
T connector.

a2) In sets with the dial installed --
if the dial is connected to a D7R,
remove the OTB and install the
dial in accordance with table 1
without the DTB. DO NOT strap
the T connector.

b) Strap the option connector on the
SPK-5A in accordance with table 1.
Figure & shows the 5PK-5A and the
option connector.

c) Plug the SPK-5A into the T con-
nector with the component side
toward the rear of the set,

d) Dress the tail cable of the SPX-5A
to the Teft past the D connector
to the S connector {sez {igure 3.
Note that pin 3 on the plug of the
tail cable is missing., Plug the
tail cable into the 3 connector u-
sing figures 3 and 6 for orienta-
tion.

4,25 FLASH Key Installation

4,26 The EK-516 telephone set may be

arranged for "open Toop" FLASH key
operation. When this type of flashing is
desired, 2 FLASH key kit must be instal-
Ted in the set., The loop is opened for
the duration of the depressed FLASH key.
The kit consists of a new faceplate with
a hole for the FLASH key and a push-but-
ton with two spade-tipped leads attached,
To install the FLASH key, proceed as fol-
lows

a) Remove the faceplate and housing
from the set [paragraph 4,73 a §
bi.

b) Referring to figurs 7, mount the
kxey on the upper right side of the
key assembly as shown in the fig-
ure.

c) Connect the BL lead from the key
to terminal AG on the ANU board.
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d) Connect the BR lead from the key to
terminal C on the ANU board.

e] Remgve straps 3-4 and 5-& from the
D option connector., Strap 4-5 on
the D option connector.

f) Replace the upper housing and in-
stall the new faceplate.

4,27 The EX-516 telephone may be ar-
ranged to ground the T & R conduc-
tors of the C.0, line for flashing. In
this case, the 5th C,0. line key is used
for this purpose. This option can only be
used when the system is NOT equipped with
the 5th C.0, 1ine and NO circuit card
(LNU, TCU on MQOU) is installed on the CMI-
A card in the KSU, Ground is applied to
the T & R conductor of the selected C.O.
line for as long as the 5th line key is
depressed. To install this option:

a) Make sure that the KSU is grounded
[paragraph 6.12 in section -T).

b) Referring to figure 3 in section
-1, and using a short piece of
wire, connect the 3T and 3R termi-
nals on the LTB-A assembly to the
GROUND LUG on the KSU.

¢) Redesignate CO5 button "MISC".

4,28 Telephone Connections to the System

4,29 After all internal connections are
made in the EK-516 telephone set
and the faceplate has been installed, the
d-wire cord of the set is plugged into a
modular connector which has been wired to
a "telephone interface" card (&SU or ISU}

at the KSU.

%?ﬂv} Telephones plugged into modulan

connectorns wired for infercom Doxes
wild NOT gunction.

4,30 When the telephone is plugged in, a

short burst of tone may be heard at

all stations in the system,
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BL

BR

PUSH-BUTTD

PUSH-BUTTOR MOUNTING SCREW

I

OoOoo)
CoCooO)
=]
1 | EEEEa|
é/.

Figure 7 - FLASH Key Installation

SIDE VIEW |

=

J SEYSTAIP ASSEMELY |

5.00

5.01

INTERCOM BOX INSTALLATION

An intercom box may be installed
in locations not reguiring access
to outside lines., It can receive inter-
com calls with handsfree reply and all-
call announcements. Operating the "DND"
(Do Noi Disturb] button will make the
station busy to intercom calls and fo
all-call announcements, All=-call announ-
cements may be made from an intercom box
by depressing the "AC" button for the du-
ration of the announcement.

5.02 An intercom box may be installed
in locations where the "Station
Monitor" feature is desired. The inter-
com box is the transmitter unit for the
area to be monitored. Operation of the
"MON" button at an intercom box permits
that station to be monitored from any
telephone (tefephones only) in the sys-
tem. While the monitor function is ac-
tivated at an intercom box, the box may
sti11 receive intercom calls or initiate
all-call announcements,

The intercom box is designed to
sit on a desk (on simifarn surface)
or may be wall-mounted.

5.03

For desk use, two soft rubber
strips of pressure-sensitive back-

© TIE 1979

5.04



ing are provided with the unit to prevent
sliding. To install the strips:

a) Turn the unit upside-down.

b) Remove the covering from the soft
rubber strips.

¢) Insert the strips into the slots in
the bottom of the unit.

5.05 To wall-mount the unit:

a) The unit should be located on a
surface near the modular connector.

b} Remove the rear cover from the unit
by loosening the captive screw in
the front of the unit.

¢) Mount the rear cover of the unit on
the mounting surface using the
hardware provided.

d) Mount the box assembly on the rear
cover and secure with the front
screw.

5.06 Intercom Box Connections to the
System

5.07 The intercom box plugs directly in-

to a modular jack wired to an in-
tercom interface card (2IU-5A) in the KSU.
To identify those jacks wired for an in-
tercom box, a label is provided with each
intercom box. This label should be affix-
ed to the modular jack which is wired for
an intercom box.

ﬁ%’é%v' 14 the .intercom box {is plugged into
= a modufar jack wirned for an EK-516
telephone, L€ will not function
properly, and will draw excessive
cwrrent causing a fuse fo blow 4in
the KSU,

®© TIE 1979
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6.00 DOCOR BOX/DOOR CHIME
INSTALLATION

6.01 The Door Box provides the conven-

ience of answering the door from
any telephone within the system. £ is
suggested that the door box be installed
above the door, out of reach of children
and vandals. The unit should be mounted
on a surface protected by an overhang
where it is protected from the weather
(the unit {8 water nesistant, but nof
waten Light).

£.02 The Door Chime unit is the same

as the door box, but is equipped
with a push-button. This unit is capable
of generating one of two distinctive
tones (strapping option) for easy recog-
nition of two separate locations. Tones
are generated by the unit and are re-
ceived at all telephone laocations within
the system,

6.03 Installation

6.04 The Door Box/Door Chime should be
installed as follows:

a) Remove the rear cover by loosening
the captive screw in the front of
the unit.

b) Feed the quad from the KSU through
one of the square holes in the
rear cover and mount the cover on
a flat surface with the hardware
provided. Mount the cover with
the slots at the bottom.

¢) Connect the quad leads to the ter-
minals on the printed circuit card
of the unit [(see figure §].

d} If the box is a Door Chime, place
the option strap in the position
to select one of the two tones
(8ingle chime on double chime] to
be transmitted by the box (see
figune £).

e] The quad from the door box must be
wired to an intercom interface
card (2IU-5A) in the KSU. Check
the wiring carefully. The box
will NOT function properly and
may blow fuses in the KSU if con-
nected to a telephone interface.

Page C9
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O

= DOOR CHIME boxzes only.

Figure 8 - Door Box Connection Points

f)

q)

7,00

7.01

Tes+ the door box for proper oper-
ation,

Install the front assembly onto the

rear cover and secure by tightening
the screw in the front of the unit.

APPLIQUE BOX INSTALLATION

Single line telephones [500 type,
decoraton sets, ete.) may be in-

stalled in the EK-516 system by using an
EX-516 Applique Box.

7.02

The Applique Box provides the in-
terface between the single line set

and the system, permitting the single line
set to function as a multi-button set.

The button functions provided for this
type of set are:

HOLD
PRivacy RelLease
A11-Call/Mic Mute

3 C.0. line pickups (with LNU-5A)
or 2 C.0. line pickups with ICU-5A
or MOU-5A.

The DND feature is an option for
this station.

Page C10

7.03

The single Tine telephone which
may be used with an Applique Box

must be equipped with a 4-conductor line

cord terminated in a modular plug.

The

GN/RD conductors are used for the network
connections and the YL/BK conductors are
used for hookswitch connections. A
"make" (noamally open) or a "break" (non-
mafly closed) hookswitch contact may be
used for the off-hook indication to the
Applique BoX.

7.04

a)

To install the Appiique Box, pro-
ceed as follows:

If not already equipped, connect a
modular plug-ended line cord to
the single line set., The GN/RD
leads connect to the network (uwsu-
afly L1 and L2, F and C, on RR and

¢).  Refer to the manufacturer's
installation instructions.
TO

SINGLE LINE 0

TELEPHONE KSU
{— —
— = =
L" —_— -.--_-—J
== — —
— = )
— ———— —
———eeeeee !

—

Hoo| oF [co1|coz| + |Phn

W, I

J

* May be CO3, MOW or GND key.

Figure 9

Applique Box Key and Cord Arrangement
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b)

c)

e)

a)

&%)

The YL/BK conductors of the Tine
cord must be connected to either a
"make" contact (noamally open] or a
"break" contact (noamally closed]
of the hookswitch assembly. This
contact MUST MOT be used for any
other purpose in the set.

Plug the line cord for the single
line set into the modular jack in
the rear of the set on the HOLD
button side. The Applique Box cord
is plugged into the modular jack on
the AC button side of the set, Re-
fer to Tigure 9.

[f the YL/BK conductors were con-
nected to a "break" contact and the
OND feature is not required at the
station, there is no need to cpen
the Appligue Box. Installation is
complete.

If the YL/BK conductors were con-
nected to a "make" contact, or if
the DND feature is required at the
station, continue to the next step.

Remove the faceplate from the Ap-
pligue Box by placing a small
screwdriver or a paper clip in the
sTot between the faceplate and the
housing (bottom o4 facepfate) and
pry gently upward to disengage the
faceplate. Pull the faceplate for-
ward to remove it.

Loosen the captive screws (fop and
botiom, centen) to remove the upper
housing.

When removing the uppern housing, be
careful when Ligting the housding
044 the set -- the Line hey assem-
bly is held in place by 4 fabs on
the upper housing., Push the hey
assembly foward the rear of the sel
fo disengage <€ from the fabs.

The housing is connected to the ANU
board by the loudspeaker leads. Lay
the housing to the side of the set.

If the YL/BK leads to the telephone
are connected to a "make" contact
on the hookswitch assembly, cut the
strap shown in figure 10 for the
hookswitch option.

If the DND feature is required at
the station, cut the strap shown in
figure 10 for the OND option.

1979

k)

1)

Iss 1, SECTION 3821-2

To replace the housing -- insert
the two tabs at the top of the
keystrip opening in the housing
into the corresponding holes in
the keystrip P.C. board. Make
sure that the lower edge of the
P.C. board rests on the flange of
the lower tabs. Secure the hous-
ing by tightening the two screws.

Replace the faceplate.

0

SINGLE LINE T -

TELEPHONE

I |

.-—
ﬂ:E MODULAR JACKS ;J:R

& |

LED LGN 3k CRE
2D (==
v
— ==
'\!’_ E_""L
5K A
(=3 $=3 |
HE  HL ]
52
=-C
APU-3A LOUDSPEAKER CONNECTIONSS—S
==
=3 e MICROPHONE CONNECTIONS
- =3 C

SIS CUT WHEN OND I5 REQUIRED.
S CUT WHEN HOOKSWITCH CONTACT
I5 & "MAKE™ CONTACT.

K (XEYSTRIP) COMMECTOR
m——

Figure 10 - APU-5A Abbreviated Card Layout

7.05
7.06

Connection to the System

The Appligue Box must be plugged
into a modular jack wired to a

“telephone" interface [ZSU-BA oa §SU-5A]

at the KSU.
%g;?f The Appligue Box will not function

44 plugged into a modular jack
wired for an {ntercom box.
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TIE PRACTICES
Key Telephone Systems Manual

TIE EK-516 Installation

SECTION 3821-3
[ssue 1
June 1979

OPERATIONAL TESTS

1.00

1.01

INTRODUCTION

This section covers operational
tests, including expected results
and what to do when they do not occur,
maintenance recommendations and recommen-
ded spare parts lists,

1.02 The initial test procedures will
cover testing the basic KSU (4 cin-
cuct boands - CPU-5A, CMI-5A, BSU-5A and
2SU-5A-1] and the 1st 10 telephones which
may be installed in the system.

1.03  As the system is expanded, after
the basic system has been tested
and functions properly, test procedures
for each expansion sequence will be cov-
gred in the following order:

a) Basic KSU Tests (paragraph 2.00 and
Lests 1 through §).

b) BLU-5A Expansion {#fesf 9).

c) 2SU-5A Expansion Tests [paragraph
3.00).

d}] 2IU-5A Expansion Tests (fests 10
§ 177,

e) COU-5A Expansion Tests [fest 12).

2.00 BASIC KSU TESTS

2.01  When the basic KSU installation is
complete, the installer should test
both C.0. Tines and all telephones [up fo
101 in the system for proper operation.
All operating features should be tested at
each telephone, where applicable.

2.02 If the KSU is being instzlled in
the sequence provided in section
-1, the expansion cards will not have been
installed at this time. This will simpli-
fy fault location, if reguired, FExpansion
card and station tests are covered in
their proper sequence.

2,03 When power is applied to the sys-

tem initially, the matrix and power
failure relays in the KSU should aperate
immediately., Operation of these relays
can be heard when the system is olugged
in., Two or three seconds later, one re-
lay in each telephone will operate and a
short burst of tone may be heard from
the telephone Toudspeakers,

2.04 The installer snould test the
system systematically in order %o
cover all the features at 311 the tele-
phones. In some cases, two persons will
be required to substantiats feature op-
eration.

'3“3,’ The cliewid beards {n the KSU and
= ) r y o ol PR T
ea Stations covtadin CN0S solid stade

i ¥

devipes, Nommal otooan
should be Zahen when handfing
these components., Handle clteuit
boards by Lhe edges; do NOT touch
the s0lid sfate components, Dis-
connect fhe AC £ine cord bedote
insenting on disconnecting the
fibbon cabfes from the clrcwlt
boards,

2.05 The KSU is designed to be removed
from service without disabling
all telephones in the system. Some tel-
ephones will automatically be connectasd
to the C.0. Tines when power is removed
from the KSU (4ee paragraph 4.07 in sec-
tion =2). Those telephones will receive
incoming ringing signals if they have
been arranged in accordance with para-
grapnhs 4,05 through 4,08 in section -2,

2,06 The following tables outline each
test and the result to be expec-
ted. If the expected result does not
occur, information is provided to locate
the fault and correct the result,
2.07 The procedure outlined in the
"Problem Procedure”, following
each test, assumes that a fault found to
be on a printed circuit board in the KSU
will result in replacement of the P.C.

® TIE 1979
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Iss 1, SECTION 3821-3

board; and that a fault found to be in the
printed circuit board of a telephone will
result in replacement of the telephone.

No repair procedures for P.C. boards will
be covered in this section.

2.08 The background music (BGM), when
provided and All-call paging fea-
tures will be tested first., When working
oroperly, these two features indicate that
most of the system is functioning correct-
1y and correction of subsequent expected
results will be more easily accomplished.
2.09  The EK-516 telephones utilize non-
locking keys. The line key may be
depressed before 1ifting the handset from
its cradle when seizing a C.0. Tine. How-
ever, if the handset has not been removed
before 5 seconds have elapsed, after de-
pressing the line key, the processor will
ignore that the line key had been depres-
sed.

2,10  Test Procedure

2.11 Before starting the tests, plug in
the power supply cord at the AC

outlet, If background music (BGM] and/or

music-on-hold [MOH) is provided, turn on
the music source, [f BGM is provided, the
testing will start with test procedure #1.
If BGM is not provided, the testing will
start with procedure #2. Prior to start-
ing the test procedures:

Page D2

=5

2.12

Before sfanting the tests, the in-
siallen shouwld measure the owtput
voliages of the power supply. 12
should be measwred at the powen
Lead entrance ferminals af the fop
o4 the CPU-5A (see figure 5 in
seciion -1), The measwriements
should be made grom the COM Lermd-
nal (whife Lead) fo the othen 4
fenminals as gollows:

(-] meten Lead fo COM feaminal -

(+] meter fead fo +18VDC feuminal
(ned Lead) measwres 18UWDC =1 woli.

(+] metfern Lead Lo +34VDC feaminal
(blue Lead) measures 70 fo 30UDC
[-4 fo +6 tolenancel.

(+] meter fLead fo RS feamdinal
(yelfow Lead) measuwres 10VDC *1]
voli,

{+) meter Lead fo_COM ferminal -
(=) meter Lead fo -18V0C ferminal
(BLack fead) measunes 18VDC *1
volt,

Simplified schematics are provided
to aid the installer or service

personnel, should a problem develope dur-

ing or

after installation.

@ TIE 1979
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TEST ACTION EXPECTED RESULT
#1 System idle with BGM. See paragraph 2.11 in this BGM heard from all tele-
section. phones arranged for BGM,
See table 4 in section -1
g e e et e reer—
PROBLEM PROCEDURE
NO BGM heard at all telephones - See figure 1 on page 06.
1. MNo power to BGM source (not fuaned on on unpfugged).
2. Music source not connected properly. Check for music at MS1/MS2 terminals on
LTB-A with butt set.
3. LTB-A not correctly plugged in [(sece figure 5 .in section -T).
4, 5till no music-

d.

NO BGM st some telephones -

1. Follow steps a, f, g and h for each station with no music.
If P relay does not operate for a single station, and the 4-5 strap is present on

the 8SU or 25U, replace the 85U or 2Sl).

Listen at the -GN/-RD terminals on the LTBE-D assemblfes. If music is heard
proceed to step f. ANY 'shorted" GN/RD quad pair will "ki11" the music.

[f no music on LTB-D terminals, check P relay operation on the 850 and 25U
cards. Refer to figures 9 and 10 for P relay locations. Temporarily shut
off the KSU power supply switch. While observing the P relays on the 8SU
or 25U, turn the power back on. The P relays for all stations which are to
have BGM should operate.

[f the relays do not operate, check the opticon straps 4-5 [(sece fabfe 4 in
seotion -1) on the BSU and 25U cards.

[f relays operate, and still no music, check the flat cables between the
CPU-5A and the BSU and 25U cards (check that the exposed confacts are {acing
the contfacts of the connecton.

If sti11 no music, replace the CPU-GA.

[f music is heard at -GN/-RD terminals on LTB-D assemblies, check the fuses
on the 85U and 25U cards. Reversed or shorted YL/BK leads to the telephones
will blow the fuses.

If fuses are blown check the guads to all stations before replacing fuses.
Check the terminations on the LTB-D's. Check that the leads are correct at
the modular jack at each station,

If fuses are not blown, check voltage across YL/BK pair to any telephone at
the telephone. If no voltage (approximately 36 vofts) is present, check quad
Wiring.

If voltage measurement is correct, check DTB or T connector wiring at the
telephones.

© TIE 1979 Page D3
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TEST ACTION EXPECTED RESULT

#24 Seizure and All-call At a telephone, 1ift the BGM removed, if provided.
handset from its cradle.

PROBLEM PROCEDURE

Music MNOT removed -

1. This is an internal telephone function. Check the hookswitch of the set. Re-
place the set if required.

Depress and hold the A11- |[LED in the HOLD key 1it
call [AC] button at a tele-|steadily at all telephanes.
phone.

#2B B817-call viswal indica-
tions.

MO LED 11t at any telephone -
1. Repeat the ACTION from another telephone.

a. If the expected result is satisfactory at the 2nd telephone, check the hook-
switch and the flat cable between the keystrip assembly and the ANU board in
the 1st telephone. If the problem still exists, replace the 1st telephone.

b. Still NO LED's 1lit -

Check the AC power to the AC power supply - green LED 1it on power supply.
Check fuses on 83U and 2SU cards.
Check LTB-D assemblies [see fd{gure 5 in section -7} and the quad connections.

Check the flat cables (make swre that the exposed contacts are facing fLhe
contacts of the connectonr).

Recheck the power supply terminal voltages on CPU (sce "READ" foflowing para-
ghaph 2.717).

If voltages to the CPU-5A appear correct, refer to Replacement Card Procedure
on the following page to isolate the fault and replace the card.

When the LED in the HOLD button lights at all stations when an All-call key is
depressed, it proves that data can be transmitted to and from the stations to the
processor in the KSU.

- |
#2C Al1-call audible. While depressing the AC A11 telephones should re-
button at a station, make |ceive double splash-tone and
S o ; L announcement, the announcement (except the
ee pigure ¢ on page Vo. calling station).
continued

Page D4 © TIE 1979
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e

REPLACEMENT CARD PROCEDURE

1. After all items detailed preceding the "See replacement card procedure” instruc-
tion have been followed, and the expected results have not been obtained, do the
following:

]

a) If no telephones are assigned to stations 2 and 10, move the LTB-D-1 assem-
bly to the LTB-D-3 position. Telephones should now be assigned to baoth the
85U and 2SU circuit cards.

NoZe: This procedure 48 infended to Locate a Aault on the CPU, CMI, ESU-5A o
the 2SU-5A-1. These jour catds are jactory instelfed as pant of the ba-
sie KSU. As fhe address and data busses are multdipled to all cards 4in
the system, a jault can be Located on any one of the cands and agsect the
operation of the entine system. This nrocedure showld Locate that jault.

2. If the expected result of the test is not obtained on station 9 or 10, discon-
nect flat cables 9, 10, 11 and 12 (s2e #figure 3 in seciion -1} to the 25U-5A at
the CPU end. Perform the test again on stations 1-8. If the expected result is
obtained, replace the 2SU-5A-1 card.

3. If the expected result still is not obtained, reconnect flat cables %, 10, 11
and 12. Disconnect flat cables 5, 6, 7 and 8 at the CPU end. Perform the test
on stations 9 and 10. If the sxpected result is obtained, replace the 85U-5A
card,

4. If the expected result is still not obtained, reconnect flat cables 5, &, 7 and
8. Disconnect flat cables 1, 2, 3 and 4 to the CMI card at the CPU end. Per-
form the test again, at any station. If the expected result is obtained, re-
place the CMI-BA card.

5. If the expected result still is not obtained, replace the CPU-%A card.

I ==

TEST #2C PROBLEM PROCEDURE
= — —_—

A1T LED's 14t but no audio at any station - See figure 2.
1. Repeat the ACTION from another telephone.

a. If the expected result is satisfactory at the 2nd telephone, check the follow-
ing at the lst telephone:

NO side tone - Handset defective or improperly wired.

Dial, DTB, or T connector not properly connected or strapped.
Open GN/RD pair. Check modular jack and/or LTB-D connections.

I ra[ay not operating on 385U or 2SU card {see {igure 9 ox 10 in
section -1} - check the flat cables to interface card.

Swap telephones - replace the telephone or the interface card.
b. If s5till no splash-tone or audible from 2nd telephone, proceed as follows:
No side tone at calling telaphone -

I relay not operating on 85U or 2SU - see replacement card pro-
cedure. Refer to figure 3 for "I" relay number and location and

o norimmmmmb I —

© TIE 197 Continued on page D§ Page D5
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I i [ I v N N N 2 e N R I b Y }E?I K?S 7F | STATION 7
folen L] fsw || Jst 11 Jsp lav jsr [ss |eF | STATION 8
L L e i
N gN* 97 I_HQP N, 9L |95 KBF 125“‘1 STATION 3
I frowel 1 Jiow |1 Jior 11 J1op J1ov [101 105 [10F | STATION 10
JUN Jun ar b T o ov_JoT Jo5 [oF SU-2 - emprion 11
I Kur{*i | liax | 1 fier I [10p J1ov 101 [10s [10F | STATION 12
] I I i ‘ el |
o lor lor los lop 253
13N 13N 13T I_QP 9V |91 {93 KQF STATION 13
| faan b0 Juan |1 Juar I J1op J1ov f10r Ims J10F station 14
T T —T—T—
I l 1 ‘ T op Loy r>"os 25U-4
15N 15N 15T 9P |9v |91 |95 |9F STATION 15
| jien | Il | 1 Jier || 10° J10v 10T [105 J10F | STATION 16
C0U-2 cou-1 CMI
* These relays are normally operated when power is on. They are released by
the CPU when required to close the matrix.
Figure 3 - EK-516 Switch Matrix
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TEST #2C PROBLEM PROCEDURE continued

to figures 9 and 10 in section -1 for location on 85U or 25U
card,

Calling telephone HAS side tone [see "READ" belfow) -

P relays for ALL telephones not operating - see replacement
card procedure. Refer to figures 9 and 10 in section -1 for
P relay Tocations on 85U and 2SU cards.

[f P relays are operating - check for a 'shorted' GN/RD quad
pair if the system does NOT have BGM.

[f P relays are operating and system has functioning BGM, re-
place the CPU-5A card.

[f system does not have BGM, and no short can be found on any
@H;?D quad pair, use replacement card procedure to isolate the.
Tault.

Note: When alf-call announcements can be made jrom one telephone fo all
azaiiung in the system, with propen LED indications at each sita-
tion, the following has been established:

a. The power supply {4 functioning properly.
b, The KSU microcomputern L functioning.
¢. Both data and audio signals are being necelved by each station.

ac ) Tn sysiems without BGM, g stnaps 4-5 on the 5SU on 28U have not been xemoved,
ﬁ;&a#) P nelays should be operafed. These straps should be removed fo elininate sys-

fem nodlse.
TEST ACTIO J= EXPECTED RESULT I
#3 C.0. Line Tests Read paragraph 2,08
#3A Idle C.0. Lines A1l telephones on-hook. No C.0. Tine LED's 1it.

PROBLEM PROCEDURE

1. C.0. line LED 1it at some telephones:

a. Telephone processor NOT reset; unplug telephone and plug it back in again af-
ter approximately 2 seconds.

b. If LED's still 1it; reset KSU. Turn power switch off on power supply. Wait
until RESET LED goes out on power supply, then turn power switch on again.

c. If LED's still 1it at a telephone - try unplugging the set one more time. If
unsuccessful, replace the telephone.

#38 C.0. Line Seizure At a telephone, go off-hook|BGM removed, if provided.

Depress C.0. line button. |C.0. Line LED lights steadily
at all telephones except call-
ing telesphone.

LED winks twice every 3 seconds
{I-USE) at calling telephone.

Dial tone received.
Sﬁf problem procedure on page PG

Page D8 © TIE 1979
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Lo =T L e - e s e bt

TEST #3B PROBLEM PROCEDURE

1. No LED light -

2. No dial tone - See figure 4,

At one or some stations, replace the telephone.
At all telephones:;

Check the LED on the circuit card in the KSU (£ines 1 and 7 on the CPU-SA
and Line 3 on the LNU-5~, 4§ provided). If LED does not light for lines 1
or 2 on CPU, replace the CPU. If the LED will light for 1ine 1 or 2, but
not 3, replace the LNU-5A card.

a. Check the C.0. 1ine and LTB-A connections.
b. Matrix malfunction:
For the 1st C.0. 1line, the "F" relay should operate for the telephone under
test. See figure 3 for proper F relay and figure 9 or 10 in saction -1 for
location.
For the 2nd C.0. line the "S" relay should cperate for the telephone under
test.
For the 3rd C.0. line (44 provided with an LNU-54 on the CMI cand), the "T"
relay should operate for the telephone under test. See figure 8 in section
-1 for location.
Check the flat cable connections to the appropriate interface card. Check
that the LNU-5A is plugged into the CMI correctly [{igune § .in section -7).
Replace the interface card - 85U, 25U or CMI.
TEST ACTION EXPECTED RESULT
= . e
#3C Dialling Dial the number of another [Ringback tone heard in the tel-
C.0. line in the system. ephone handset.

1. Can not break dial tone -
a.,

b
€.
d

“h D

TEST #3C PROBLEM PROCEDURE

C.0. line problem; check at entrance terminal.
GN/RD pair of quad reversed; check LTB-D connections.
Modular jack not properly wired in the telephone or at the quad end.

Dial improperly connected (see fabfe 1 in section -2); T connector improper-
ly strapped.

Dial defective; replace.
Telephone defective; replace.

© TIE 1979 Page D9
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TEST

#30 Incoming Ring

ACTION

Iss 1, SECTION 3821-3

EXPECTED RESULT

— —

Wait after dialling. If
the system has one line
only, call a known party
and have them call you
back.

A few seconds after dialling,
incoming ring tone should be
heard at telephones strapped to
receive C.0. audible (7 second
on, 2.5 seconds of4).

The LED in the line key of the
incoming call should flash at
50 IPM [approximately once zach
second) at all telephones,

——
—-

TEST #3D PROBLEM PROCEDURE

No C.0. audible at one or some telephones -

a.
b.

Telephone not strapped for C.0. audible in KSU (see fable 4 .in section -1).

Telephone defective; replace,

Mo C.0. audible at any telerhaone -

d.
b.

c.

Telephones not strapped for C.0. audible in KSU [see tabfe 4 in section -1).
C.0. Tine not properly connected; check LTB-A,

Line circuit not responding to C.0. audible signals:

[f Tine 1 OR 2, or lines 1, 2 AND 3; replace the CPU-3A.

If Tine 3 only, replace LNU-3A (chech that [NU-5A is plugged in comrectly;

pLaure § in section -1).

No flashing LED's at any telephone -
Replace the CPU-BA.
No flashing at one or some telephones -

d.

a.
b.

Replace the telephone.
Replace the CPU-BA.

|| ===8

-

T e e
#3E C.0. Line Answer

See

@ TIE 1979

Lift the handset at the
C.0. audible telephone.

00 NOT HANG-UP

C.0. audible muted (Zow Zevel)
if telephone is arranged for
off-hook signalling (see fabfe
4 in section -T).

Depress the flashing C.0.
line key.

DO NOT HANG-UP

problem procedure on page D

LED's in called C.0. Tine keys
steadily 1it at all telephones
except the answering telephone.
LED flashes at [-USE rate at
answering telephone.

Conversation established be-
tween the two telephones.

12
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TEST #3E PROBLEM PROCEDURE

—

?“"—"

1. No C.0. audible muting; replace the telephone.
2. LED's go out or continue to flash -

a. Replace the answering telephone.

h. Replace the CPU-5A.
3. Mo talk path established -

a. Dial improperly connectad (see fabfe T in section -2): T connector not prop-
erly strapped.

b. Dial defective; replace.
Telephone defective; replace.
Matrix malfunction [F, S on T refay does not openate]; replace 85U, 25U or |

CMI.
e e e
TEST ACTION EXPECTED RESULT
&ﬂﬂ== e — — — —— —— —
#3F Hold At the calling telephone, |The LED in the 1Ist line key at
depress the HOLD button. calling telephone should flash
twice (7 quick §Lashes] each |
£ ¢ second [aporoxdimately). This
0O NOT HANG-UP. is the "I-HOLD" rate.

Note: ﬁ%%%ﬂ gﬁéaﬁd to LED The LED's in the 1lst Tine key I
goang L= at all other telephones should
wink refens to LED |wink twice each second {approx-
goding OFF. imately). This is the system

hold rate.
Music (if MOH s provided]
should be heard at the answered
telephone.
| — —— — — = = — — —-——__—'g
TEST #3F PROBLEM PROCEDURE
1. MNo HOLD flash at any telephone; LED's still 1it - I

a. If line still connected, HOLD button not functioning; replace telephone.
b, If still connected; replace CPU.
2. Mo HOLD flash at any telephone; LED's go out - i

1. Line released, hold relay not operating in line circuit; If line 1 OR 2, or
lines 1, 2 AND 3, replace CPU-5A.

b. If line 3 only, replace LNU-5A. |
3. MNo "I-HOLD" flash at calling telephone -

a. One or some telephones; replace telephone.

b. Any telephone; replace CPU-5A. I

Continued on Page D13

I 1
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TEST #3F PROBLEM PROCEDURE continued

e e e —————— e L= e s

m —=
4, No music at the 2nd telephone - See figure 4.

a. Music source not turned on.
b. Music source not properly connected.
¢. If external music source other than BGM is used, or the SHU-5A is used -
SHU-5A not plugged in [see 6.4§ .in section -1) or defective.
HT option connector on CPU not properly strapped (see 6.47 in section -1].
d. MOH amplifier not functioning - If no MOH on any line, replace CPU-5A.

[f MOH not functioning on line 1 OR 2, replace CPU-5A. If MOH not function-
ing on 1ine 3 only, replace LNU-5A.

D

TEST ACTION EXPECTED RESULT
m
#3G Timed Recall Action from #3F. Do not Depending upon XSU strapping,
release the HOLD condition.|(paragraph 6.29 in section -1,
incoming C.0, audible should be
heard at the calling telephone
{onfylafter the proper period
of time has elapsed.

Note: Onfy the telephone
with the "I-HOLD"
flash will neceive the ne-
call C.0. audibfe signaf.
This can be any felephone
in the system; even if the
telephone 45 NOT strapped
gorn C.0. audible signals in
the KSU.

LED at calling telephone
changes from "I-Hold" rate to
recall rate (750 IPM).

Reanswer the calling tele- |Same as test #3E.
phone by depressing the

flashing line button.

_m m m—m— 0 — |

TEST #3G PROBLEM PROCEDURE

1. No C.0. audible after proper time has elapsed -
a. Check KSU strapping (see paragraph 5.2%9 in section -1).
b. If test #3D was successful at that telephone, replace the CPU-5A.
c. If not a normal C.0. audible telephcne, replace the telephone.
d. If still no audible, replace the CPU-5A.

2. If reanswer is unsuccessful, see test #3E problem procedure.

© TIE 1979
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TEST ACTION L EXPECTED RESULT
— e —
#3H Privacy At the calling telephone, |[Same as #3F.
depress the HOLD button.
At the calling telephone No music is heard on the line;
(telephone A), depress the |no conversation can be estab-
Tine key with the steady lished with the answered tele-
LED [£if but not sfashing).|phone (telephone Z).
PO NOT HANG-UP
_ = —

TEST #3H PROBLEM PROCEDURE

Mo privacy between stations A &4 B -
a. At telephone A, put the line back on hold (depress the HOLD bution].
b. At telephone B, put the line back on hold (depress the HOLD button].

c. At a 3rd telephone (telephene C), depress the button for the Znd held line.
Music should be heard if MOH is provided.

fa—

d. At telephone A, depress the button for the 2nd held line. If music is heard,
or if conversation can be established between telephones A & C, replace the
CPU-5A.

Conversation established be-
tween telephones A & B {or C).

At telephone B (oa C], de-
press the PR RL button.

#31 Privacy Release

= -

TEST 3I PROBLEM PROCEDURE

— e - ——TIE e
— —_— e e

1. MNo privacy release between telephones A & B -
a. With both lines connected to each other and both on hold - at telephone A,
depress the line key fer the 1st line.

b. At telephone B [on C) depress the line key for the 1st line. Both telephones
should not be connected together.

c. At telephone A, depress the PR RL button. If test is successful, replace
telephone B (ox C]. If test is not successful, replace the CPU-5A.

Note: The Line hey at one tefephone and the PR RL key at the other felephone musi
be depressed at the same time [simultaneously) fon the test fo be successful.

Page D14 © TIE 1979
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TEST : ACTION EXPECTED RESULT
—— %
#4A Intercom Call - At a telephone, go off-hook|At the originating telephone:
Jrigination and depress a D35 button Single splasnh-tone heard in the

for the intercom telephone |handset.

| Syszem WITHOUT ICU card |to be called. At the called telephone:

See test #5 fon systems HANG- Single splash-tone heard from
| WITH an ICU-3%A card in- 00T HHANG- U the Toudspeaker. HOLD LED
sialled on the CMI-5A. flashes at 150 IPM [approxd-

" mately 2% times edach second) .
Nofe: . .
APP subseguent Lnfercom HOLD LED Tit steadily at all

Fosts Wikl asAUME SLCCOAS- but the called telephone.

ful completion of this Conversation possible between
test, fo and from alf tef-|the two telephones - the origi-
ephones in the system. nating telephone via the hand-

set and the called telephone by
| the talkback mode.

ﬁwt

TEST #4A PROBLEM PROCEDURE

e\ The dnstallen should be certain of the telephone number assignments when the
HE_E!» test &8 made. 14 the PSS hey s depressed for its own station (hey 1 af sfa-
tion 1), no splash-tone will be heard and the HOLD LED will HOT Light. This
test 48 wsejul in detenmining the station numben at a fefephone when Lt {5 un-
frown.
1. No side tone at the originating telephone - SEE FIGURE 5.
a. Repeat the ACTION from another telephone.

If the expected result is satisfactory at the 2nd telephone, check the fol-
Towing at the lst telephone:

Handset defective or improperly wired.
Dial, DTB or T connector not properly connected or strapped.

I relay not operating on 8SU or 2SU card (see figure 9 on 10 in section -1} -
check flat cables to interface card.

Swap telephones - replace telephone or interface card [&SU or 2SUJ.

b. If the expected result is not satisfactory at the 2nd telephone, proceed as
follows:

No side tone at the calling telephone -

and refer to figure 3 for [ relay number and location. Figures 9 and 10 i
section -1 show the card location of the relays.

2. Calling telephone has side tone. Mo splash tone heard at either location -
a. Replace the CPU-BA.
3. Calling telephone receives splash-tone. MNo splash tone at called telephone -

a. Defective or improperly wired called telephone. Check T connector straps and
loudspeaker connections. Replace called telephone.

b. V relay not operating in interface card. See figure 3 and figures 9 and 10 1in
section -1. Refer to replacement card procedure [page D5).

Continued on page Dia.
© TIE 1979 Page D15

I relay not operating on 85U or 2SU; see replacement card procedure [page D5
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Notes for figure 5:

1. Two intercom calls are shown with the system equipped with an ICU card plugged in-
to the CMI-GA card.

?. When the system is eqguipped with an ICU card, the ICU path is always used for the
lst intercom call.

3. In systems without an ICU card, the 2nd intercom path shown in the figure is al-
ways used.

4, In systems without an ICU card, there is no time-out limit for calls in the talk-
back mode.

5. In systems equipped with an ICU card, both intercom paths use the voice switching
circuit on the CPU-5A card. A 30-second time-out interval limits the holding time
of the voice switching circuit. The called station should be answered with the
handset if the intercom call is expected to exceed the 30-second time period.

TEST #4A PROBLEM PROCEDURES continued

3. continued.
c. Voice switching circuit not functioning; replace CPU-5A.

4. Both telephones receive splash-tone. Talkback can not be heard at calling tele-
phone -

a. Microphone leads unplugged or reversed. Microphone circuit defective.
b. Defective voice switching circuit; replace CPU-5A.
5. HOLD LED does not light or does not flash -
a. At all telephones; replace CPU-5A.
b. At one or some telephones; replace the telephone.

w_ e L

TEST ACTION EXPECTED RESULT
m"";ﬁﬂ ———— — = ——————— |
#4B Handset answer. At the telephone in the Handset-to-handset conversation
talkback mode, 1ift the possible between the two tele-
handset from its cradle. phones.

HOLD LED at the called tele-
phone changes to steady.

e === ———— —
TEST #4B PROBLEM PROCEDURE

1. Mo side tone at called telephone -
a. Handset defective or improperly wired.
b. Dial, DTB or T connector not properly connected or strapped.

c. 1 relay not operating on interface card (8SU or 25U), use replacement card
procedure.

2. HOLD LED does not change from flashing to steady -
a. [f telephone has side tone; replace CPU-5A.

Page D16 © TIE 1979
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TEST

ACTION

EXPECTED RESULT

#4C Courtesy Signalling

At a telephone, establish a
C.0. Tine call {on any C.0.
Line) .

Same as test #3B & C.

At another telephone, 1ift
the handset and depress the
0S5 key of the telephone on
the C.0, 1ine call.

DO NOT HANG-UP

TEST #4C PROBLEM PROCEDURE

in the hand-
telephone.

from the
telephone on

Doublie
set of

Double splash-tone
loudspeaker of the
the C.0. line call.

No conversation established be-
tween the two telephones.

HOLD LED 1it steadily at both
telephones.

splash-tone
the calling

———

No splash-tone at both telephones; replace CPU-5A (assumes fesi #4A successqull.

2. C.0. line released or call established between the two telephones; replace the

CPU-5A.

3. Mo HOLD LED's 1it; same as test #44,

#40 Answer Via HOLD Key

#4F Mike Mute

I#iE Automatic Hold

At the telephone on the
C.0. Tine call, depress the
HOLD button.

DO NOT HANG-UP

At one of the telephones,
return to the line on HOLD
by depressing the C.0. line
key.

C.0. 1ine goes on HOLD; same as
test #3F.

Handset-to-handset conversation
established between the two
telephones; same as test #4B.

Same as test #3B.

Hang-up the other tele-
phone.

A171 LED's out except the C.0.
Tine which is in use.

Page D18

t the telephone on the
C.0. line, depress the DSS
button for the other tele-
phone.

DO NOT HANG-UP

At the telephone in the
talkback mode, momentarily
depress the AC button.

00 NOT HANG-UP

C.0. Tine goes on HOLD; same asj
test #3F.

Intercom call established; same
as test #4A. Signalled tele-
phone in talkback mode.

Conversation at talkback tele-
phone cannot be heard at the
other telephone.

LED in the AC button at the
talkback telephone 1it steadi-
Ty.

See problem procedure on page D19
_ =
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TEST #4F PROBLEM PROCEDURE

1. Microphone is not muted when AC key is depressed or the LED in the AC button does

not 1ight; replace the telephone.

TEST

ACTION

EXPECTED RESULTS

=

#1G Restore Talkback

1. If LED in AC key does not go out or if microphone circuit is not restored to op-

At the telephone in the
talkback mode, depress the
AC button a second time.

LED in the AC button goes out.

Conversation at the talkback
telephone can now be heard at
the other telephone.

—_——— |

TEST #4G PROBLEM PROCEDURE

eration; replace the telephone.

#4H Do Not Disturb

This option L8
installed by
cutting a sfnap {nsdde
the tefephone set. The
fester must hnow which

||‘~|'1':'4"',E, H

telephones are arvtanged

fon this jeatune.

Refer to paragraph 4.13i

in section -2.

At the telephone to be
tested, with the telephone

utton.

et = =

an-hook, depress the DHD/SAC

LED in the DND/AC button 1it.
Note: Butfon designation should
be changed when DNU feafine 4s
activated at the tefephone.

At another telephone, go
off-hook and depress the
0SS key for the telephone

with the Tit DND/AC button.

Busy tone heard at the calling
telephone. No splash-tone at
called telephone.

At the DND telephone, with
the DND/AC button 1it, go
off-hook and call another
set using the D55 button.

Call established; same as test
#A,

At the DND telephone, with
the DND/AC button 1it, go
off-hook, depress and hold
\the 1it DND/AC button.

Double splash-tone heard at all
telephones and all-call an-
nouncement possible; same as
test #2.

At the DND telephone, with
the telephone on-hook, de-
press the 1it DND/AC but-

ton.

TEST #4H PROBLEM PROCEDURE

AC LED goes cut. Telephone can
be called from any other tele-
phone.

1. DNO/AC LED does not 1light or does not go out when DND/AC is depressed 2nd time -
a. Check that strap in telephone is cut (see Adigure 3 .n section -2).
b. Replace telephone.

2. No busy tone to calling telephone or DND telephone is disturbed -

a. Replace the DND telephone.
b. Replace the CPU-5A.

@© TIE 1979
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TEST

————————— e ———————

#1717 Alternate Point
Answer

ACTION

At a telephone, go off-hook
and depress a DSS button
for another telephone.

i e ————

EXPECTED RESULT

Called telephone gets splash-
tone and goes to talkback mode.
Same as test #4A.

At a 3rd telephone, 1ift
the handset.

3rd party can not pick up the
call.

At the 3rd telephone, de-
press the PR RL button.

3rd party picks up the call in
the handset-to-handset mode;
same as test #4B.

TEST #41 PROBLEM PROCEDURE

Call is picked up at 3rd telephone before depressing PR RL button -

1.
a. Replace the 3rd telephone.
b. Replace the CPU-5A.
2. Call can not be picked up at the 3rd telephone -
a, Replace the 3rd telephone.
b.

Use replacement card procedure {page U5] to determine whether interface card

(SU ox 28U) or CPU-5A should be replaced.

24] Intercom Exclusion
and Privacy Release

At a telephone, go off-hook
and depress a DSS button
for another telephone.

Called telephone gets splash-
tone and goes to talkback mode.
Same as test #4A.

Note: To permit a 3ad
parily Lo enfen an

{ntercom calf, both par-

At a 3rd telephone, 1ift
the handset.

Ird party excluded from the
call.

fles must be in the
handset-to-handset mode.

At the telephone in the
talkback mode, 1ift the
handset from its cradle.

1st and 2nd parties in the
handset-to-handset mode.
as test #4B.

Same

With the 3rd telephone off-
hook, depress the PR RL
button at the lst tele-
phone.

Ird party enters the call: 3-
way conversation can take place
with all 3 parties handset-to-
handset.

TEST #4J PROBLEM PROCEDURE

1.
a.
b. Replace CPU-5A.
2.

a.

b. Replace CPU-GA.

Replace

3rd party enters the call before PR RL keys depressed -
Replace 3rd telephone.

3rd party can not enter the call with PR RL key depressed -
Defective telephone at 1st station.

the 1st telephone.

a R Ees ~rrE S
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L TEST ACTION EAPECTED RESULT
#54 Intercom Call - At a telephone, go off-hook|At the originating telephone:
- Origination and depress a DSS button  |>ingle splash-tone heard in the
for the intercom telephone [handset. _
System WITH ICU cand to be called. At the called telephone:
=== Single splash-tone heard from
Sep tost BB ISES )\ he the loudspeaker. HOLD LED
W%THEHT an Tgu jﬂgﬂaﬂd DO NOT HANG-UP flashes at 150 IPM {approxi-
installed on the CMI-ZA. matefy 2% Limes each second).
HOLD LED 1it steadily at all
Egga: " ‘ but the called telephone.
te¢xiuﬁiﬁﬁuigzﬁgzijzzéﬁﬁé- Conversation possible between
I, ﬂGmpEEtign 0f this the two telephones - the origi-
Eaair & and from all tele- nating telephone via the hand-
A set and the called telephone by
phones 4n the sybtem. the talkback mode.

I= = — ——

TEST #5A PROBLEM PRCOCEDURE

A ﬁ:} The Lﬂdmﬂﬂ&&ﬂ should be cenfain of fhe felephone number assignments when the
== L 48 made., 14 the USS hey 45 depressed fon s own sfafion (key I at sia-

! téon 1], o pﬁaﬁa tone will be heatrd and the HOLD LED will nei Light. This
festds wseful in determining the sitation number at a felephone when Lt 48 un-
RACWA.,

1. No side tone at the originating telephone - SEE FIGURE 5.
a. Repeat the ACTION from another telephone,

[f the expected result is satisfactory at the 2nd telephone, check the fol-
lowing at the 1st telephone:

Handset defective or improperly wired.
Dial, OTB or T connector not properly connected or strapped.

T relay not operating on the CMI card (see {iguwre § in section -1] - check
flat cables to the interface card.

Swap telephones or replace the CMI card.

b, If the expected result is not satisfactory at the 2Znd telephone, proceed as
follows:

No side tone at the calling telephone -

T relay not operating on the CMI card; see replacement card procedure [page 1
D5]. T relay number corresponds to the station number. Figure 8 in section
-1 shows the location of the relays on the CMI card.

2. Calling telephone has side tone. No splash-tome at either location -
a. Replace the CPU-5A.
3. Calling telephone receives splash-tone. No splash-tone at called telephone -

a. Defective or improperly wired called telephone. Check T connector straps and
lToudspeaker connections. Replace called telephone.

¥ relay not operating on the interface card [&SU ox 28SU). Sees figure 3 and
figures 9 and 10 in section -1. Refer to replacement card procedure [page
1L

Continued on page D22
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TEST #5A PROBLEM PROCEDURE continued

3. continued.
¢. Voice switching circuit not functioning; replace CPU-5A.
4, Called telephone receives splash-tone. MNo splash-tone at calling telephone -

a. Open in flat cable between CMI and CPU; check cable #4 or replace.
b. Defective transformer on [CU-5A; replace [CU.
¢c. Defective gate on CPU-5A; replace CPU.
5. Both telephones receive splash-tone. Talkback can not be heard at calling tele-
phone-

I a. Microphone unplugged or reversed in called telephone. Microphone circuit de-
fective. HReplace telephone.

b, Defective voice switching circuit; replace CPU-3A.

6. HOLD LED does not light or flash -
a. At all telephones; replace CPU-5A.
b. At one or some telephones; replace telephone.

EXPECTED"RESULT

ACTION

#5B Handset Answer At the telephaone in the Handset-to-handset conversation
talkback mode, 1ift the possible between the two tele-
handset from its cradle. phones.

HOLD LED at called telephone
DO NOT HANG-UP changes from flashing to steady

HOLD LED goes out at all but
the two telephones.

TEST #5B PROBLEM PROCEDURE

No side tone at called telephone -
a. Handset defective or improperly wired.
b. Dial, DTB or T connector not properly connected or strapped.

c. T relay not operating for called telephone on CMI card. Repeat fest #7A and
this test for another called telephone. If successful at the 2nd called tel-
ephone, replace the CMI card. If not successful the 2nd time, replace the
CPU-5A.

2. HOLD LED does not change from flashing to steady -
a. If called telephone has side tone, replace the CPU-5A.
3. If all other LED's do not go out, replace the CPU-5A.

T = P
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TEST

#5C 2nd Intercom Call

ACTION

With the 1lst intercom call
set up using the ICU,

set up a 2nd intercom call
with the 3rd and 4th tele-
phones, Use the ACTION in
test #7A.

EXPECTED RESULT

2nd intercom call established
between the 3rd and 4th tele-
phones.

[4 this Test ia nof successful,
whse the probfem procedure for
fesd #44.

#5D 2nd ICM Call -
Handset Answer

#8E Call To A Busy Tele-
phone On An ICM Call

Node:

At the 4th telephone, in
the talkback mode, 1ift the
handset.

Hang-up the 3rd and 4th

telephones., 1st and 2nd
telephones stil1l engaged in
the 1st intercom call

At the 3rd telephone, 1ift
the handset and depress the
0SS button for the 1lst tel-
ephone.

I£ 48 possible that the courtesy fones may
be heatrd by the Ind tefephone, by Loudspeaken

fo Lransmiiten coypfing at called tefephone.

Znd handset-to-handset call es-
tablished. Same as test #43.

Courtesy tone [(doubfe spfash-
fone) heard in the handset of
the 3rd telephone and from the
loudspeaker of the 1st tale-
phone.

Tones NOT heard at the 2nd tel-
ephone. (See note.)

HOLD LED 14t steadily at all
telephones.

Ho conversation between the 1lst

and 3rd telephones possible.

TEST #5E PROBLEM PROCEDURE

1. MNo courtesy-tone -
a. At calling telephone; replace the CPU-3A.
b. At one of the two telephones; replace the telephone.
2. Conversation possible between all three telephones; no courtesy-tones - i

a. Repeat the test from the 3rd telephone to the 2nd telephone.

[T successful,

replace the lst telephone [degective PR RL key).
b. If the same result is obtained, replace the CPU-3A.

Answer Via HOLD Key

Automatic Hold

as test #4]

as test #4E

Mike Mute

Restore Talkback

as test 2

Same as test #

Same as test #4

Same as test 3

#5J Do Not Disturb Same as test #4H

#5K Alternate Point Same as test #41
Answer

#5L Intercom Exclusion Same as test #4J

and Privacy Release

@ TIE 1979

e T ATV i

Same as test #4

Same as test i

Same as test #41

Same as test #4J.
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TEST

#6 Station Monitor

#6A Monitor Activate

Nefe: Any number of

tefephones may be
monifoned and any numbet
of telephones may be the

moniton telephones.

(@
Veao)

ACTION EXPECTED RESULT

The Station Monitorn feature requines that an MOU-5A
evrneudlt cand be installed on the CMI cand in the |
KSU. This feature can not be used <§ the system is
equipped with an ICU card ern an [NU carnd. To test
the Station Monifon feature fo Intercom Boxes rejen
fo fest ¥ 9, '

Telephones equipped with SPK-5A Called-Party Monditon
wiits CAN NOT be "monditored” and CAN NOT be wsed as

the "moniton” telephone.
com boxes may be "moniltoned".

be wsed as "mondifon"

At a telephone to be moni-
tored, WITHOUT 1ifting the
handset, momentarily de-
press the MON button {sece
figure 1 in section -12]).

Both telephones and inter-
ONLY telephones can
sdations.

LED in the MON button flashes
at 150 IPM (approximately 2%
Limes each second) .

LED in all other telephones ex-
cept telephones eguipped with
SPK units 1it steadily.

At the telephone to be the
monitor station, go OFF-
HOOX and momemtarily de-
press the MON button.

nang-up.

Then

The LED in the MON button at
the monitor telephone changes
from steady to I[-USE rate
(double wink approximately ev-
eny 3 seconds) after hang-up.

Conversation at the monitored
telephone can be heard at the
monitor telephone.

| = = —_
TEST #6A PROBLEM PROCEDURE
1. LED in monitored telephone does not flash at 150 IPM -

3. LED

Page D24

Telephone equipped with SPK unit.

Telephone eaquipped with SPK unit.

Can not be

da

b. Defective telephone: replace.
¢. MOU-5A not plugged into CMI-BA.
d. Check flat cables to CMI-5A from CPU.
-]

Defective MOU-5A, defective CMI or defective CPU-5A [fest from ofhen sets
before neplacing cireult carnds.

in monitor telephone does not wink at I-USE rate -
Can not be monitor telephone.
Defective telephone; replace.

Continued on page V26

monitored.

c. If condition 1 above is satisfactory, replace CPU-BA,

not 1it steadily at all other telephones except SPK sets -
a. Defective telephone; replace.
b. If replacement telephone is not satisfactory, replace CPU-5A.

©TIE 1979
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- - -
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Figure 6 - Station Monitor Audio Circuit Simplied Schematic
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TEST #6A PROBLEM PROCEDURE continued

4. Conversation can not be heard at the monitor telephone - SEE FIGURE & -
a, Microphone not plugged in or reversed in monitored telephone.
b. DTB or T connector in monitored telephone not strapped properly.
¢. Defective monitored telephone.
d. Loudspeaker not connected in monitor telephone.
a, DTB or T connector in monitor telephone not strapped correctly.
f. Defective monitor telephone.

-

T relay on CMI card not operating. T relay should operate for both tale-
phones. T relay number corresponds to station number., See figure 8 in sec-
tion -1 for relay location on CMI. [f T not operating for either telephone}
replace CPU-5A, If T relay for only one telephone not operating, replace CMI
card, If T does not operate after replacing CMI, replace CPU-3A.

iy

h. If both T relays are operating, replace the MOU-BA. If still no conversa-
tion can be heard, replace the CPU-5A.

TEST ACTION EXPECTED RESULT
#68 Calling While Moni- |At the monitor telephone, |[C.0. call established. Same as
tor Is Active 1ift the handset and make |[test #3B & C.

a C.0. line call. MON LED at calling telephone
changes to steady state. LED
in all other monitor telephones
continues to wink at the I-USE
rate.

MON LED at all monitored tele-
phones continues to flash at
150 IPM.

Conversation from any monitored
telephone can not be heard in
the handset of the off-hook
telephone.

At the monitored telephone,|C.0. call established, Same as
1ift the handset and make a|test #3B & C.

C.0."Tine cajl. MON LED at calling telephone

changes to steady state. LED
in all other monitored tele-

phones continues to flash at

the 150 IPM rate.

MON LED at all monitor tele-
phones continues to wink at the
[-USE rate.

Conversation from the calling
telephone can not be heard at
any of the monitor telephones.

See problem procedure on page DI7
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—

TEST #6B PROBLEM PROCEDURE

1. Monitor activity not terminated when either monitor or monitored telephone

goes off-hook -

a. Repeat the test at another telephone.

If successful, replace the 1st tele-

phone.
b. If not successful the 2nd time, replace the CPU-BA.
TEST ACTION EXPECTED RESULT
#6C Monitor Release At a monitored telephone, If all other monitor or moni-

WITHOUT 1ifting the hand- |tored stations have been re-

set, depress the flashing |leased, the MON LED will go

MON button. out.
[f other stations are s3til11 ac
tive, the MON LED will change
from flashing to steady state.

At a monitor telephone, [f all other monitor or moni-

WITHOUT 1ifting the hand- |tored stations have been re-

set, depress the winking Teased, the MON LED will go

MON button, out.
[f other stations are still ac
tive, the MON LED will change
from the I-USE rate to steady
state.

TEST #6C PROBLEM PROCEDURE

1. MON LED does not change state -

a. Defective telephone; replace.

#7A C.0. Line Multi-1ine
Conference

At a telephone, make a C.0.|Same as test #3B & C.
Tine call on the 1st line.

Place the call on HOLD. Same as fest #3F,
Make another C.0. call on |Same as test #3B & C.
the 2nd C.0. Tine,.

Place that call on HOLD. Same as test #3F.

Simultaneously depress both
winking C.0. line buttons.

Both outside parties and the
telephone under test are
connected together in a con-

ference,

TEST #7A PROBLEM PROCEDURE

1. Mo conference -

Replace the CPU-GA,

©TIE 1979
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TEST ACTION EXPECTED RESULT

#78  Internal Conference |At a telephone, 1ift the Same as test #4A or #5A.
handset and call another |
inside telephone.

Answer the called telephone|{Same as test #4B or #5B.
with the handset.

Tell the person at the 1st |2nd telephone disconnected fromy
telephone not to hang-up the call.

;Eitgﬁ?r55s AREREMETaS 3rd telephone in the talkback {

mode. Same as test #44 or #5A,

Answer the 3rd telephone Same as test #4B or #58B.
with the handset.

At the 1st telephone, de- A1l three telephones connected
press the PR RL button. together in a conference.

|

TEST #78 PROBLEM PROCEDURE

1, Conference not established -
a. PR RL button defective; replace telephone.
b. Replace CPU-5A.

L

m

#8A Loop Flash This test should be pendommed Lf the fefephone sei has been
equlpped with a Flash key {in accordance with paragraph 4.15
in seetion -2. The output jrom the FLASH hey {s an open in
the GN sdide of the telephone quad jor the dwration of the

depressed key.

At the telephone, 1ift the |Dial tone received. GSame as
handset and depress a C.0. |test #3B.

Tine key.

Dial the digit "2". Dial tone removed. Same as
test #3C.

Depress the FLASH key mo- |Dial tone returns when the key

mentarily. is released.

—

e

TEST #8A PROBLEM PROCEDURE

1. Dial tone not returned when button is released -
a. FLASH key not installed properly; refer to paragraph 4.25 in section -2,
b. Defective FLASH key; replace.
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#8E Ground Flash

tion -2,

| TEST ACTION I EXPECTED RESULT

I
This feature {4 generally used when the EK-514 sysiem is
Anstolled behind a PABX which reguires a ground on #he
transmission path fo trans fer {nside calls on fo hecall

the attendant,
{ ’ This featune can not be used {§ any cirewit card (ICU, LNU,

on MOU) is plugged info the CMI cand.
requires that ground be connected to feaminals 3T/3R on the
i LTB-A Line Teuminal Board.

T the PABX is arranged for|Incoming call received. Same
transfer of outside calls,
have the attendant extend
{ an incoming call to you.

Momentarily depress the
'MISC' key [rignt-most but-
Lon in the Ind now; see
sdgure 1 in section -2).

TEST #8B PROBLEM PROCEDURE

This feature also
Refer Lo paraghaph 4.27 in sec-

as test #30 & E,

Inside dial tone received or
attendant recalled (may heax
aitendant ringing signat).

a. KSU not grounded.

¢. T relay on CMI not operating.

figure 8 in section -1 for relay location on CMI card.
d. If T is operating check flat cables between CMI and CPl.
e. If T is not cperating:
Defective button or defective telephone [fry anothen station); replace.
Defective CMI-5A; replace.
Defective CPU-5A.

3,00 KSU EXPANSION CARD TESTS

3.01 As prevoiusly stated, the basic KSU

should be completely tested before
proceding with KSU expansion. When in-
stalled in this manner, any fault which
may exist, will be confined to the expan-
sion card or the unit {fefephone on box)
which it serves.

3.02 The following test procedures will
assume a fully working basic KSU.
In some rare cases, a fault may be in the
CPU; that part of the CPU which functions
only with the expansion unit being tested.

© TIE 1979

l1. No inside dial tone or attendant recall -

b. Ground not connected to 3T/3R terminals on LTB-A.
T relay corresponds to station number. See

3.03 25U Expansion Tests

3.04 As each additional 2SU-5A card is

installed, the associated tele-
phone which it serves, should be tested
also.

3.05 To test the 25U and its telephones,
proceed with tests 1 through &.
Keep in mind that if a fault is encoun-
tered, it should only have to be isolated
to the telephone or the 25U card just in-
stalled. When reference is made in the
test outline to the replacement card pro-
cedure, the only determination to be made
will be whether the fault lies in the 25U
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or the CPU-5A.

3.06 After the last 25U card and its
telephones are installed and tested,
proceed with the BLF telephone, if re-
quired in the system. The BLF telephone
requires installation of the BLU-5A unit.
The following test procedure details test-
ing the BLF telephone and the BLU-5A. The
subsequent test proceduras detail testing
the remaining expansion cards and unifts.

TEST

ACTION

|

EXPECTED RESULT

—- ——

————

Test the BLF telephone in
accordance with test proce-
dures 1 through 8, as re-
quired.

[?EA BLF Telephone

Go off-hook at each tele-
phone in the system.

Note: Only felephones in

the system provide
an of4-hook {ndication Lo
the BLF. Intercem and dooir
boxes will not Light the
LED .in the BLF.

498 Buysy Lamp Field

#9C Night C.0. Audible At a telephone, make a C.0.
line call on the 1st line

to the 2nd line.

Same as results of tests 1
through 2.

The LED in the DSS button for
gach telephone in the system
should Tight.

¢,0, audible heard at all tele-
phones strapped for C.0. audi-
ble in the KSU.

At the BLF telephone, de-
press the Night Transfer
button (small white bution
above the top now of keys).

Notz: The NT key 4s a
Locking hey and L4
in the Night Transgern posi-

tion when it {6 Locked down)

C.0. audible heard from all
telephones in the system.

s

TEST #9 PROBLEM PROCEDURE

1. No LED's lit in any of the DSS buttons with their

hook {see gigure 11 in section -1} -
Check the flat cable between the BLU-5A and t

Using a DC voltmeter, connect the minus lead

(white Lead) on the CPU. +24 volts should he
the GN terminal on the BLU-5A. If #24 is not
the BLU-5A. If +24 is measured on the diode,
nol type connector. If +24 is measured on pi

a.
b.

not measured on pin 9, replace the BLU-BA.

telephone cable back into the connector and proce

corresponding telephone off-

he CPU=5A.

(-) to the COM power terminal
measured on diode 02 nearest
measured on diode D2 replace
measure at pin 9 on the amphe-
n 9 of the connector, plug the
ed with step ¢. If +24 is

Cantinued on page D37.
—re—e———— T 7}

Page D30
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TEST #9 PROBLEM PROCEDURE continued

E:"G?‘F m NOT wse an ohmmelen 50}1-_ t.h.ﬂ_ S;G-EPE.GW—
22UV (ng test. 1§ the polarnity is incon-

reet on Lf the correct pofanify cuwi-
hent 45 foo high, the LED'S .in the BLF

!

|

: ¥ d - em .

Zelephone will be damaged. - = o e=§'

—-"; oo EE- = |

c. Make sure that all telephones are ON- __ - . gc‘?'

HOOK for this test. With the minus ﬁ?* |

(-) lead of the voltmeter connected ||| ‘ol

to the COM terminal on the CPU-5A, | B . —

refer to the figure at the right and ;i - . .-

connect the plus (+) meter lead to i - .- YL |

the end of each resistor which is e :_5"-' - E.:{‘F\‘.i

numbered. The number corresponds to
the DS5 LED in the BLF. If approxi-
mately 24 volts is measured at the
numbered end of each resistor, the
%ED in the BLF is conducting proper-
.

d. If 24 volts is not indicated an one or more, but not all., resistors; either j
the cable Tead or the diode circuit in the telephone is defective.

3

e. If 24 volts is not indicated on any of the resistors, the 2¢ volt lead to the
BLF telephone is defective.

f. If all measurements are correct, but some of the LED's do not light, the
probable cause is the BLU-5A; replace.

g. If all measurements are correct, but none of the LED's light, the probabile
cause is the CPU-BA.

BLU-5A COM terminal

[ ] 'ED | ,

TO CPU 1 DRIVER LED

4 | in

D2 9 9 3LF
Co—» > —<

2. C.0. audible not heard from all telephones when NT key is locked down -

a. Connect the minus (-) lead of a voltmeter to the COM terminal on the CPU-A.
Connect the plus (+) lead of the voltmeter to the end of the resistor marked
NT in the figure above. With the NT key DOWN, the meter should measure about
10 volts. With the NT key UP, no voltage will be measuread.

If the voltage measurement is NOT correct, the problem is either the cable or
the NT key in the telephone. An chrmeter fesf can be made achoss +he fer-

OM terminal

T) CPl=

I Continued on nage D37
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TEST #9 PROBLEM PROCEDURE continued

minals 0f the NT key WITH THE TELEPHONE UNPLUGGED.

If the voltage measurement is correct, and the NT key does not function, the
cause can be either the BLU-5A or the CPU-5A.

ACTION EXPECTED RESULT

#10 Intercom Box Tests Note: The following tests assume proper operation of the
AlL-call and, 44 provided, the Stfation Monitor fea-
fure at all tefephones in the sysiem.

#10A Intercom Call At a telephone, 1ift the At the originating telephone:
[ rom tefephone te |handset and depress a D55 |Single splash-tone heard in the
CM box) key for the ICM box. handset.

At all telephones: HOLD LED
1it steadily.

At the intercom box: Single
splash-tone heard from loud-
speaker, AC LED flutters in-
dicating that microphone is on.

Talkback conversation between
box and calling telephone pos-
sible.

= = R — e -
e ————— = F—- — — = —= - —

TEST #10A PROBLEM PROCEDURE

\
I

No splash-tone or conversation heard at box
Check quad cable connections to box.
Check 3 flat cable connections to 2IU card.

Check loudspeaker connections in intercom box {see figure 7).
Replace the intercom box.

Replace the 2IU card.

Replace the CPU-BA.

5. Mo talkback heard at calling telephone from intercom box -

Check quad cable connections to box.

Check 3 flat cable connections to 2IU card.

Check microphone connections in intercom box (see figure 7).
Replace intercom box.

Replace the 2IU card.

Replace the CPU-5A.

-+ o oo iy o

- o o 0 oW

Continued on page D34
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TEST #10A PROBLEM PROCEDURE continued

a.

b.

3. LED in the AC button does not flutter, indicating live microphone -

Defective flasher circuit or LED; replace box.

Defective data circuit on 2IU card; replace 2IU card.

TEST

ACTION

EXPECTED RESULT

2108 Al1-call

Nofe:
alf boxes.

At the intercom box, de-
press and hold the AC but-
ton for the duration of an
announcement.

This Lesd assumes Thal

fest 10A L8 satisfactony o

At all telephones and other box-
es in the system: Announcement
heard after double splash-tone.

LED in AC buttons 1it steadily
at all stations in system.

IT

TEST #10B PROBLEM PROCEDURE

d.
I b

1. Announcement not heard and no LED's 1it at other stations -

AC button or current sender in box defective; replace box.

Box interface defective; replace 2IU.

#10C Monitor

Note:

At the intercom box, de-
press the MON button. The
MON button 48 a Locking
bution.

W
This Zest assumes that the sysifem L8 equipped with
an MOU-5A cand and that fest #6 has been completed
satisqactonily fo alf telephones.

LED above MON button Tights.

No other LED's light in the
system.

At a telephone, go off-
hook and depress the MON
button. Hang-up.

F
LED Tlights steadily at all oth-
er telephones in the system.

LED in the MON button at the
Monitor telephone flashes at
the I-USE rate.

Conversation at the box can be
heard in the Monitor telephone

lloudspeaker.

TEST #10C PROBLEM PROCEDURE

d.

a.

Fage D34

Replace the box.

1. LED in MON button at box does not 1ight -

Current sender in box defective; replace box.

Continued on page D35

2. Conversation cannot be heard at the Monitor telephone -

© TIE 1979
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I TEST #10C PROBLEM PROCEDURE continued

2. continued.
b. Monitor transmission gates defective on interface card; replace 2IU card.

c. Broken lead on MOU-5A card; replace.

R T e e i e e e iy — s —
TEST ACTION EXPECTED RESULT
#10D Do Not Disturb Note: T4 Zefephones in the sysfem have had fhe sitxap cui

in the tefephone 4forn this feature, This fest assumes
that the Do Not Disturb featune funciions af those
fefephones.

At the intercom box, de- LED in the DND button liahts.
press the DND button. The
DND bution 45 a foching
button.

At a telephone, go off- Busy tone neard in the handsat
hook and depress the DSS of the calling telephone. No
button for the DND intercom|tone heard at the intercom box.

box.
At a telephone, make an Splash-tone and all-call an-
all-call announcement, nouncement MOT heard at the OND

intercom box.

€5T #100 PROBLEM PROCEDURE

1. LED in DND button at box does not light - l
a. Renlace the box.

2. DND box is disturbed when called or by all-call announcement -
a. Current sender in box defective; replace box.

b. Defective data circuit on 2IU; replace 2IU card.
c. Defective current detector on CPU; replace CPU-5A.

Listen at door box in sys- |No BGM heard at door box.
tems with BGM.

#11A Door Box Tests-
Box Idle

TEST #11A PROBLEM PROCEDURE

1. BGM heard at door box -

a. Check station strapping on 2IU card [refer to paragraph 7.15d and fable 5 in
seation -1).

b. Replace interface card [2IU).

©TIE 1979 Page D35
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ACTION EXPECTED RESULT

#1182 Al1-Call At a telephone, make an Announcement not heard at door

all-call announcement. box.

_ — — = —
TEST #11R PROBLEM PROCEDURE _I

§1. All1-call announcements haard at door box -

a. Check station strapping on the 2IU card [refer to paragraph 7.15d and fabfe 5
in section -1].

b. Replace interface card [ZIU].

#11C Call to door box At a telephone, 1ift the Single splash-tone heard at the
I handset and depress the DS5|door box and conversation be-
key for the door box. tween the box and the telephone
possible.

I TEST #11C PROBLEM PROCEDURE
1. Same as test #10A.

#11D Door Chime At the door box, depress Single tone or double tone

the button. from all telephones in the sys-
| tem.

At a telephone, 1ift the Same as test #11C.

handset and depress the D33
I key for the door box.

TEST #110 PROBLEM PROCEDURE

Il. Door chime not heard at the telephones -
a. Tone generator not functioning or button circuit defective; replace box.

b. Box interface defective; replace 2IU.

412 COU-5A cards Note: This procedute assumes that the C.0, Lines in the
basic KSU have been feated £o alf telephones and are
I functioning properly.

Do tests #3A through #3I Same as expected results for
for each COU-5A, as it is | tests #3A through #31.
installed, to all tele-
phones in the system.

See probfem procedwrie on paga]ﬂSF

Page D36 @©TIE 1979
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e e e e s e T e e e T T e e e

TEST #12 PROBLEM PROCEDURE

¥ a_
1 c.

i
.

=

Mo LED Tlight:

Mo dial tone:
(@l sets)

1. Test #3B through #3I -

At one or some telephones: replace telephone.
At all telephones; replace CPU-BA.

Check C.0. line.

Check LTB-E£ connections.

Check flat cable connections to COU card.

Check for N relay operation on COU [See figure 3.
in section -1 shows Location on card. N relay no
replace COU card. Still not operating; replace C

Mo C.0. audible: Replace COU-5A.
No HOLD: Replace COU-5A. 5Stil11 no HOLD; replace CPU-5A.
No music-on-hold: Replace COU-5A.

©TIE 1979

2. If the problem is not covered in step 1 above, refer to the specific test (#3234
thwough #31) for more detailed procedure.

Figure 13
t operating,
PU-BA.

Page D37
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4,00 TELEPHONE REPLACEMENT PARTS

4.01 The following Tist of parts is rec-

gmmended as an inventory for re-
placement parts for EK-516 key telephone
sets. Consult TIE's current price list
for part number and price.

Handset Assembly [{ncludes Dransmitienr,
neceiven, caps, and &' cond).

6' Handset Cord, % modular.

9' Handset Cord, % modular.

13' Handset Cord, % modular.

7' Modular Line Cord.

14" Modular Line Cord.

25' Modular Line Cord.
Transmitters.

Receivers.

Transmitter Cups.

Modular Jack - (handset cord).
Modular Jack - (1ine cord).
Short Bar 'B'.

Microphone Assembly.

Loudspeaker Assembly.

Clear Cap (1ine key).

Clear Cap (DSS key).

Amber Cap (PR RL key).

Red Cap (Hold Key).

Designation Sheets (EK-516).
Dial Mounting Brackets (rotary).
Dial Mounting Bracket (push-button dial).

Faceplates (rotary and push-button, as re-
required).

Page D38
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5.00 KSU REPLACEMENT PARTS

5,01 . The following Vist of parts is rec-

ommended as an inventory for re-
placement parts for the EK-516 KSU and
power supply. Consult TIE's current price
1ist for part number and price.

Power Supply
Fuse 2A AGC.
Fuse 3A AGC.

Key Service Unit

CPU-5A Processor Card.

8SU-5A 8-Telephone Station Card.
25U-5A 2-Telephone Station Card.
CMI-5A Common Matrix Card.
MOU-5A Monitor Unit.

LNU-5A 3rd Line Card.

ICU-5A 2nd Intercom Unit.

SHU-5A MOH Source Card.

COU-5A Line Card.

21U-5A Box Interface Card
BLU-5A Busy Lamp Station Unit.
LTB-A

Line Terminal Board (C.0. lines
1, 2 & 3 and Misc. Inputs).

Line Terminal Board (Stations)

Line Terminal Board (4th & 5th
C.0. lines).

Fuse 0.3A AGC.

LTB-D
LTB-E

Flat Cable Kit - KSU
Flat Cable Kit - 25U
Flat Cable Kit - 21U
Flat Cable Kit - COU

© TIE 1979
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TIE EK-516 Installation Junea 1978

TIE 450M-0 MEMORY® QUTPULSE DIAL®- CONNECTIONS
IN TIE EK-516 KEY TELEPHONE SETS

1,00 INTRODUCTION DTB | ANU
1.01 This section details the installa- BL clF g
. ?iun of TIE's MEMORY ‘® CUTPULSE GN ¢lrr IR
DIAL ® in the TIE EK-516 key telephone 450M-0 s =
set. The TIE 450M-0 dial may be connected |OUTPULSE Vi <lc ¢
to either a dial terminal board (DTB) or MEMORY OR-WH _ ,
to terminals on the HANU printed circuit DIAL W C[RB |RE
board of the telephone. BK=4H ¢ |0G 106G
SL-WH ¢|se |sg
1.02 Installation of the DTB in the TIE "
_ FK-516 telephone set is described ik —c | D7
in section -2 of this manual, NOTE : — (D3
f%‘» 14 the telephone 5 equivped with Strap 1-2, 3‘*57 —< @ 12
a Cafled-Party Moniton [SPK-3A), and 5-6 on "D - |
the 4504-0 dial CAN NOT be wsed .in connector. — | @5 T
fhe EK-516 telephone. Power con- DT8R OR T —< CD 11 4
sumpdion of the tefephone equipped &’
with an SPK-5A prohibits ,ijﬂ.g wse of CONNECTOR 4 = ® 14
the 450M-0 dial, The power reguba- STRAPS — 15
Lion clrcwdlds on the intenfjace cand @ 7
M d'.mp ot CJ!_'E —‘-'_QQLLEE.{&'.E-*FL C.I'll'.-[é-{.ﬁg HEAHY BLACK ~— “
dafa fransmission eirons bediveen — | SG v 56

the KSU and the fefevhone, ** Shield & dial frame.

Figure 1 - Dial Connections
2,00 CONNECTIONS zacab. _
on the dial. The heavy black lead is

+
2.01 Figure 1 shows the connections be- connected to SG on the DTB.

tween the 450M-0 dial and the DTB

terminals. 4,00 PROGRAMMING AND DIALLING

3,00 STATIC PROTECTION 4,01 Dialling may be accomplished with
the 430M-0 dial in the conven-
- S : tional manner, or up to 10 numbers may
3.01 Dug to the RS @ mt&grateq‘mr- be programmed for instant recall and au-
cults used in the 450M type dials, tomatically outpulsed by depressing aonly
static protection is required., A static 9 Buttons ; "
shield is installed on the dial at the v

factory and MUST be connected to the SG

terminal on the DTB when the dial is in- -0 70 Program, proceed as follows

stalled in the telephone. : iy TEE
sfored in posdilion &):

3.02 Figure 2 illustrates the shield a) Lift the handset (a £ine hey need
mounting and grounding arrangement not be depressed).
© TIE 1979 ﬁ@ TIE / COMMUNICATIONS, INC. Page E1
5 RESEARCH DRIVE
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b) Key #6 212555121 2. Hang
up. Programming is complete for
position 6,

SPADE LUG ,;T

TO SG

Figure 2 - Static Shield Arrangement

4,03 To dial the number, 1ift the hand-

set and depress a line key. When
dial tone is received, depress * 6. Dial-
ling to 212-555-1212 will be accomplished
automatically.

4,04 To store numbers in any storage po-

sition, 1 through 0, simply depress
# plus the position (7-0) plus the number.
Recall of the number is automatically ac-
complished by dialling * plus the storage
position (1-0].

4,05 Reprogramming is done by depressing

# plus the position plus the new
number. The number may be erased from any
storage position by simply depressing #
plus the position and hang up.

4,06 Last MNumber Recall: The 450M-0

dial will remember the last number
that was dialled. [If a busy condition is
encountered, hang up. To redial, simply
go off-hook and depress * *, The last

Page EZ

number dialled will automatically be
outpulsed again., This feature will work
on numbers drawn from memory or on num-
bers keyed directly on the line.

4.07 Delay After Access Code: When

the EK-516 system is installed
behind a PABX, an access code (usually
%) is required for outside trunks. In
this situation, a delay during outpulsing
is generally required after the access
digit for the PABX to select an outside
trunk.
4,08 Programming for delay after an ac-
cess digit(s) is done as follows
(assume 9+377-4800 4is fo be sfored in po-
Adfion 5]

a) Lift the handset and depress
#59#3274800,

b)Y To dial the number: 1ift the
handset, wait for dial tone. Ta-
press * 5,

c) When 2nd dial tone is receiv
depress * *, The remaining
(327-45800) will be outpulsed.

4,09 The "pause" may be programmed af-

ter any digit simply by depressing
% when programming if more than 1 access
digit is required. To resume outpulsing
after the pause, the user simply depres-
sas * * [T required, more than 1 pause
may be programmed.

igits

o Al

4,10 Pulsing Speed

4,11 The TIE 450M-0 dial comes from the

factory arranged for 10 pulses per
second (PPS) outpulsing, The pulsing
rate may be changed to 20 PPS by moving a
small pin connector on the dial P.C.
board. Figure 3 shows the location of
the connector.

4,12  For 10 PPS outpulsing the connec-
tor 2in is connected between pins
2 and 3 as shown in the figure.

4,13 For 20 PPS outpulsing the connec-
tor pin 15 connected between pins
1 and Z.

@© TIE 1979



il
1-2 20PPS
2-3 10PPS

w

450M-0 DIAL
t” BOTTOM VIEW H‘

[i.(P.C. BOARD)

Figure 3 - Pulsing Speed Strapping Location

5,00 POWER FAILURE OR REMOVAL

CAUTION

Removal of power from the KSU wil]
result in loss of numbers programmed
in the TIE 450M-0 dials as well as
operation of the dial while power is
removed,

The same results will occur during
utility company power failures.

5.01 If power is intentionally removed

from the KSU, the attendant should
be notified before-hand in order to prevent
trouble reports of defective dials.

5.02 If a power failure occurs or power
is intentionally removed from the

KSU, dials may be reprogrammed in the con-

ventional manner after power is restored.

5.03 The installer should verify that

power i1s not being removed from the
KSU during night or after closing hours.

© TIE 1979
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TIE PRACTICES
Key Telephone Systems Manual
TIE EK-516 Installation

SECTION 3821-5
[ssue 1
June 1979

TIE EK-516 POWER SUPPLY

1,00 INTRODUCTION

1.01 This section provides information

on the EK-516 power supply. Input/
output voltage and current specifications
are provided as well as functional infor-

mation on fuses, indicators and controls.

2,00 GENERAL
2.01 Input: 117 VAC, =10%, 60 Hz, sing-
le-phase, fused at 3 Amperes.

2.02 OQutput voltages:

+18 VDC, .5 volts with less than
3tmv p-p ripple, with over-current
protection circuit,

-18 VDC, =.5 volts with less than
3smv p-p ripple, with over-current
protection circuit.

+24 VDC, -4 to +6 volt tolerance,

with less than 1 volt p-p ripple,
fused at 2 Amperes,

3,00

3.01

CONTROL

Fower switch: An on/off rocker
type switch is provided on the
front panel of the supply.

3,02 Power indicator: A neon indicator
lamp 1s located next to the power
switch., This indicator should be 1it when

the power switch is on, If indicator is
not 1it, the power is off or the line fuse
is blown.,

aver-current protection circuits, These
circuits will turn off the supply if ex-
cessive current (3.5 Amperezs) is drawn
from either of the 18 volt supplies.
3.05  The "O-CURRENT" LED will light
to indicate that the supply has
been shut down by the over-current pro-
tection circuit.

3.06 To restore power, turn the power
switch off. Wait until all LED's
are out, then recperate the power switch,
3.07 If the "O-CURRENT" LED lights a-
gain, check the KSU for short cir-
cuits,
3,08 Power Failure: The supply is e-
quipped with a circuit which pro-
vides a reset pulse to the microcomputer
on the CPU-5A when a power failure long-
er than 40 milliseconds has occurred.

3.09  The Power Failure LED will light
whenever this automatic reset
pulse is generated to provide a visuail
indication that a power failure has oc-
curred. The LED will remain 11t until
turned off by operating the switch next
to the P.F. LED.

3.10 Output fuse: There is only one
output fuse on the power supply.
This fuse is for the +24 volt supply and
is rated at 2 Amperes.

4.00

4,01

INSTALLATION

Refer to paragraph 6.07 in section
-1 for power supply mounting de-
tails and to paragraph 2.11 in section =3

3.03 Line fuse: The line fuse is a 3- for test details.
Ampere fuse located below the power

indicator.

3.04 Overload indicator: As stated a-
bove, the supply is equipped with

© TIE 1979 TIE / COMMUNICATIONS. INC.
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TIE PRACTICES SECTION 3821-¢
Key Telephone 3ystems Manual [ssue 1
TIE EK-516 Installation Jyne 1970

TIE EK-516/E-402 SPEAKERPHONE - IMSTALLATION

LoUDsPEARER

SIGA LR S
JH/LEE ZUTTON

VOLUME CONTROL

1,00 INTRODUCTION 2,04 The E-402 is directly compatible
with the EK-516 when used with
the four types of TIE dials as follow:

ROTARY

1.01 This section provides the electri-

cal and mechanical information re- - .
quired for installation of the TIE E-402 o IC partmmbor,
Speakerphone when used with all models of @1 =3 equip

Ko ped with 2 sets of shunt
the TIE EK-516 key telephone set. contacts and a DTB board.

TONE - TDK-C (TIE part mumber
2.00 GENERAL 14525-A], conventional
11-1ead speakerphone com-
2.01 The EK-516 key telephone sets will et 3] sauTpped
provide handsfree loudspeaker tele- P
phone operation when used with the TIE QUTPULSE = QDK (TTE part numben
E-402 Speakerphone, 14505), 5-lead (+ shiold)
OUTPULSE DIAL ® equipped
2.02 Speakerphone operation may be ena- with a DTB.
bled without the Toss of any of the MEMORY - 450M-0DK (TTE pant number

normal operating features associated with
the EK-516 key telephone set, To assure

QUTPULSE  74557) B-lead [+ 4&&&5%&
optimum performance of the E-402, however, =

MEMORY @ QUTPULSE DIAL

it is recommended that the EK-516 be equipped with a ETE' Re-
strapped, in the KSU, for 'on-hook' sig- b seatéog_~11ior pr?—
nalling (refer to paragraph 6.65 and tabfe ?”ﬂmm‘ﬂg ang glatang. e

4 in section -1 fon details). ormation.

2.03 No additional equipment is regquired 3.00 INSTALLATION
when connecting the E-402 to the

gK-EEE telephone sets. The E-402 derives
its power by direct connection from the 3.01 To install the TIE E-402 Speaker-
EK-516 set, Fhone with the EK-518 key tele-

© TIE 1979 E@ TIE / COMMUNICATIONS. INC. Page Gl
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phone set, proceed as follows:

et

5)

Page G2 (Rev.

When the E-402 Speakeaphone L8 Ain-
stalled with the EK-516 telephone
set, a dial tewminal board (DTE)
must be used as well as a speaker-
vhone compatible diaf.

Unplug the EK-516 set from its mod-
ular jack.

Remove the faceplate from the tele-
phone by placing a small screwdri-
ver or paper clip in the slot be-
tween the faceplate and the housing
(bottom of the facepfatel and pry
gently upward to disengade the
faceplate. Pull the faceplate for-
ward to remove it,

Loosen the captive screws [(boifom
centen of set and uppen fefi jace-
plate coanen) and remove the hous-
ing from the set. Disconnect the
Toudspeaker leads for convenience
in working on the set.

Remove the dial, and DTB if equip-
ped. [f the telephone is not e-
quipped with a DTB, remove the
straps from the T connector.

Located in the center rear of the
set is the modular line cord con-
nector. Adjacent to the right side
of the connector is a rubber filler
plug., Remove the filler plug and
insert the E-402 cord through the
opening. Be careful not to pull
the spade-tips off the leads while
inserting the cord.

[f a MEMORY ® QUTPULSE DIAL ®is to
be installed proceed to step g).

If any of the other dials in table
1 are to be installed, proceed to
step h).

Modify the DTB by soldering a strap
between SG and X3. This strap must
be soldered to the back of the DTB
as shown in figure 1. Use a small
piece of 24-gauge wire for the
strap. Be careful to avoid solder
bridges to adjacent runs on the
OTE.

11/79)

h)

sl

m)

If the DTR board to be used for
the E-402 has straps connected fo
its terminals, remove straps L1
to R1 and K1 to K2, if present.

When temovdng Athaps grom the DTB,
wie a pair of pliens and pull on
the spade-tips onfy. Do not pull
on the Lead Lfself.

Connect the E-402 Teads and the
speakerphone compatible dial leads
to the DTB in accordance with ta-
ble 1. Refer to figure 2 in sec-
tion -2 for terminal designations
on the DTE board.

Make sure that the D connector on
the HANU board of the set is
strapped in accordance with table 1.
If FLASH key is required, see 6.00

Plug the DTB board into the T con-
nector in the telephone set, The
OTBE is plugged in with the termi-
nals toward the rear of the set,
with pin 1 on the right side.

Located directly in front of the
E-402 cord entrance hole, in the
base of the set, are 2 squdre
holes, separated by a narrow
strip., Hook the strain-relief
hook over the narrow strip to se-
cure the E-402 cord.

Mount the dial by placing the
slots of the dial brackets over
the tabs of the support brackets
and sliding the complete dial as-

o

saeaas

W%M&®
s O ﬁ%%

%%@@

i

\ |
[TTTTTTTTILT

Strap when HEMDRV@% dials are used.
Refer to paragraph 3.01g.

Figure

1 - OTB (Sofden side} Strap Location

@© TIE 1979
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Tabhle 1 - DTB Connections for E-402 Speakerphone and Dial

ey ROTARY 11 LEAD TONE TIE 2508  |MEMORY OUTPULSE
BOARD | DTAL | E-402 | DIAL | £-402 | DIAL | E-407 | DTIAL | E-407 |
s | | e (BL BL [ LBL
P4 YL GN | GN-WH | @&N GN | GN
RE OR OR OR OR ‘OR-WH | OR
SG BL BL |HVY BK| BL SL-WH #  BL
L *% 3L *k SL *% SL | e I 5L
c VI & OR-BK v |
B BL '
T ® RD O ®
RR BL WH | BK G WH O {GN (| wH
06 BK | BK-WH) |
AG RD RD RD 1 RD
LK LGN LGN LGN | LGN
R WH @ RD-GN ®
GN WH @ WH o e
S ® WH-BL ® ®
K1 o BK *x BK o BK w0 Bk
K2 % YL e yL ok YL | YL
F | 6N GN BL I
R1 b BR o BR VI** BR | ** | BR
Tl 0R WH | i
A1 PK PK PK | | Pk
X2 VI VI VI VI
%3 HVY BKHA
!I 1-2 34 1-2 1-2
ritl g -5 s 8 s 0
L e ——

4 Refer to figure 1,
** Qemove strap if present.

p If FLASH key is required, see paragraph 6.00.

sembly to the right (reder Lo 44g- connected as shown in table 1.
wre 5 4n section -2).
p} Replace the upper housing and
Reconnect the loudspeaker leads faceplate,
[see figure 3 in secticn -2] to the
51/52 terminals on the HANU Goard.
3.02 Mo internal connections or ad-

When installing OUTPULSE DIALS ®, justments are required in the
make sure that the HVY BK lead 1s E-402 Speakerphone,
1979 (Rev. 11/79) Page G3



Iss 1, SECTION 3821-4

4,00 OPERATION

4,01 Operation of the E-402 Speakerphone
is simple and straight-forward.

The E-402 is illustrated on page Gl of
this section. The basic controls that are
of concern to the user are pointed out in
the drawing, The control functions are as

follows:

ON/OFF
BUTTON

Momemtarily depressing the ON/OFF
button is the same as 1ifting the
handset of the EK-516 telephone
set. A line button must be de-
pressed to select the desired
C.0. Tine or a DSS button for an
intercom call. An LED in the ON/
OFF button indicates when the
E-402 s ON.

Momentarily depressing the ON/OFF
button the second time will turn
the E-402 QFF,

HANDSET When the station user decides to
TO go from handset operation to

E-402 speakerphone operation, simply
depress the ON/OFF button on the
E-402 and hang-up the EK-516
handset,

VOLUME  The volume control is convention-

CONTROL al and adjusts the lewel of sound
from the loudspeaker in the E-402,
Best performance is usually ob-
tained with low Tevels of volume
control.

MIC The MIC OFF button turns the mi-

OFF crophone OFF to provide privacy

BUTTON  when desired by the station user.

When the MIC OFF button is 1it,
the distant party will not hear
any conversation from the speak-
erphone end.

Page G4 (Rev. 11/79)

5,00 SPEAKERPHONE LOCATION

5.01 The E-402 is designed to match the
EK-516 in size and appearance.

The two sets complement each other when
placed side-by-side. The units should
sit directly on a hard surface (e.g.,
desr, fable, chedenza, ete.) and as far
away as possible from noise sources, such
as typewriters, radios, etc.

5.02 DO NOT place the E-402 in hard-
surfaced corners or under low
shelves; these locations may cause echo
or transmission problems.

5.03 The unit should be placed at least
2-inches back from the edge of the
surface upon which it sits. Obstacles
should NOT be placed in front of the mi-
crophone,

6.00 FLASH KEY OPERATION

6.01 If the system requires that FLASH
keys be provided at telephones
with 402 Speakerphones, the telephones
should be arranged for flashing in the

following manner:

a) If "grounding button" flashing is
required, refer to paragraph 4.27
in section -2 for instructions.

b) If "open loop" flashing is requir-
ad;

1. DO NOT follow the instructions
in paragraph 4.26 of section -2.

2. Mount the FLASH key as detailed
under paragraph 4.26 a) & b).

3. Move the red lead from terminal
LRD to terminal FL on the ANU
board.

4. Connect the BL lead from the
FLASH key to the LRD terminal.
Connect the GN lead from the
FLASH key to the FL terminal.

5. Strap the D connector in accor-
dance with table 1.

@ TIE 1979
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SELF« IDEMTLFY IWG BEVE. , . . . .87, §.00u
S COMMECTDR . . . . . . . . .. . .B15, 5.4
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CARD LAYOUIT. . . . . - - - . . . Bl5. FIGRE &
CARD OAIEMTATION . . . - . . . . BlS, FIREE 7
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CABLE IRETALLATION
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COMB INATIONS l.ulLﬁaLE ..... B5. TABLE 1
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82. 4.01c
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. G &
e A .+ oE1, FIGURE 1
TEMPERATURE AAMGE, . . . . - . . . BT B.02F
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TIE PRACTICES
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EK-516B

KEY TELEPHONE SYSTEM

INSTALLATION

This addendum must be used with the

EK-516 Installation Manual,
Section 3821, dated 12/1980.
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DON’T BREAK MY HEART

TLC REQUIRED

(TENDER LOVING CARE)

Circult cards m'e tﬁo HEART of tms'key system.

ALWAYS

use a groundad wrist strap_ when handﬂng circuit cards.



NOTICE TO CUSTOMERS

D Revised 9/1981

TIE's EK-516B Key Telephone System is registered in accordance with provisions of Part
68 of the Federal Communications Commission's Rules and HRegulations. Customers are
advised that under FCC regulations the following provisions must be adhered to:

MEANS OF CONNECTION

Connection to telephone company lines must be made with FGE—a‘Egmved plugs and jacks.
Connections to TIE's EK-516B system must be made with the RJ-14C and RJ11C connectors.

NOTIFICATION TO TELEFHONE COMPANY

Customers must give sufficient notice to the telephone company before connecting and
disconnecting customer-provided equipment to telephone company lines. Customers must
further advise the telephone company as to the particular lines affected and the FCC
Registration Number and Ringer Equivalence Number of the equipment.

EK-516B Registration Number: BJ286G-67683-KN-E
EK-516B Ringer Equivalence: 0.4B.

INCIDENCE OF HARM

The telephone company shall notify customers, where practical, in the event that cus-
tomer-provided equipment causes harm to the telephone network of possible temporary
discontinuance of service. In the event of such discontinuance of service, the tele-
phone company must attempt to advise the customer prior to such discontinuance, afiord
customers an opportunity to correct the problem and advise customers of their right to
bring complaint procedures before the FCC.

COMPATIBILITY TO TELEPHONE NETWORK

Customers shall be given prior notification of any alteration to telephone company
equipment, operations or procedures which may be sxpected to affect customer-provided
equipment operation.

RESPONSIBILITY TO GRANTEE

When power failure telephones are equipped in the system, installation and maintenance
of the equipment is to be effected only by an authorized agent of TIE/communications.

Alterations or modifications of the equipment not expressly shown in TIE installation
procedures are prohibited.

The customer is advised to disconnect the equipment from telephone company lines in the
event of suspected equipment malfunction. Disconnections MUST be made at the RJ14C or
RJ11C connectors.

The TIE EK-516B system is NOT authorized for use in coin or party line applications.

FCC Rules Part 15 Information - See back of this notice.

TIE/COMMUNICATIONS, INC. S RESEARCH DRIVE. SHELTON.CT. 06484 203 929-7373

TELEXN: G430 CABLE: TIE SHELTON.CT.




Notice to Customers, continued.

This equipment generates and uses radio frequency energy. If not installed and used
acording to the manufacturer's instructions, this equipment may cause interference
to radio and television reception. It has been type tested and found to comply with
the limits for a Class B computing device, in accordance with the specifications in
FCC Rules, Part 15, Subpart J. These rules are designed to provide reasonable pro-
tection against such interference in a residential installation. However, there is
no guarantee that interference will not occur in a particular installation. Inter-
ference to radio or television reception caused by this equipment can be determined
by turning the equipment off and on. If an interference problem exists, correction of
the problem may be effected by one or more of the following measures:

-- reorient the receiving antenna.

-- relocate the receiver with respect to the equipment.

-- plug the equipment and receiver into different outlets so that both are on
different branch circuits.

If necessary, the user should consult the dealer for additional assistance. The fol-
lowing booklet, prepared by the Federal Communication Commission, may also be help-
ful:

"How to Identify and Hemove Radio-TV Interference Problems".

This booklet may be ordered from the U.S. Government Printing Office, Washington,
D.C., 20402, using Stock No. 004-000-00345-4.




INTRODUCTION

The purpose of this manual is to provide the descriptive and procedural information
necessary to install, test and maintain the TIE EK-516B Electronic Key Telephone
System. It is assumed that the installer has a basic understanding of iey systems
theory and operation. With that knowledge and this manual, the installar will be
able to install, test, and maintain the EK-516B system.

The EK-516B key service unit, power supply, and telephones are the fundamental
components of the system. Information on installation, connections, strapping, and
testing is provided.

It is recommended that the installer thoroughly familiarize himself with the infor-
mation contained in this manual prior to initiating installation of the system.

It is further recommended that this manual and other job related information be
left at the job site to aid personnel on repair and rearrangement visits. Options,
and any special wiring should be recorded for use by personnel on future wvisits to
the job. his can save both time and money.

If, during installation, or service calls, problems or questions arise that cannot
be resolved by using the information contained in this and related manuals, assis-

tance is available from the TIE Technical Service Department, Monday through
Friday, as follows:

For assistance in Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana,
Nevada, New Mexico, DraFc:-n, Utah, Washington and Wyoming, between 8:30 AM and
5:30 PM, Pacific time, call:

415-592-1929
For assistance in Illinois, Indiana, lowa, Kansas, Kentucky, Michigan, Minnesota,
Missouri, Nebraska, North Dakota, Ohio, South Dakota, and Wisconsin, between 8:30
AM and 5:30 PM, Central time, call:

312-595-4400
For assistance in Alabama, Arkansas, Florida, Georgia, Louisiana, Mississippi,
North Carolina, Oklahoma, South Carolina, Tennessee and Texas, between 8:30 AM and
5:30 PM, Eastern time, call:

404-447-1314
F;Jﬁ assistance in all other states, between 8:30 AM and 5:30 PM, Eastern time,
call:

203-929-7373

For EMERGENCY assistance at times other than abowve, call:
203-929-7920
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1.00 INTRODUCTION

1.01 This addendum provides descriptive

information, installation details
and retrofit procedures on TIE's EK-516B
key telephone system.
1.02 Update details are also provided,
where applicable, on adding new
features to the EK-516A system.

1.03 The information in this addendum
supplements the information con-
tained in TIE Practices., Section 3821,

EK-516 Installation Manual,
ad June 1979.

Issue 1, dat-

2.00
2.01

GENERAL

The following paragraphs describe
the differences between the new
EK-516B key service unit and the older
EK-516A key service unit. The telephone
sets, applique, intercom and door boxes
are the same for both systems.

2.02 TIE's EK-516B key telephone system
is comprised of the following com-
ponents:

® EK-516B Key Service Unit

The basic EK-516B K5U provides the
initial capacity for 2 G.0. lines,
1 DSS intercom path with handsfree

b)

talkback, and the interface cir-
cuits required for 10 telephones.
The following components make up

the basic EK-516B KSUI:
EK-516B KSU (1)

CPU-5B (1)

gsSU-54 (1)

25U-54A4 (1)

CMI-5A (1) with PHU-54A (1)
LTEB-A (1]

LTB-D (4)

LTB-E (1)

The C.0. line cards which may be
required to expand the number of
C.0. lines to a maximum of 5 are:

COU-5B (Maximum 2)
LNU-5B (Maximum 1)

The B8S5U-5A, 25U-5A, Z2IU-5A and
BLU-5A circuit cards have not
been changed.

The following paragraphs describe
the feature changes incorporated
EK-516B key telephone system:

Multi-Line Conferencing

The Multi-line Conferencing fea-
ture has been made a strapping op-
tion. The EK-516B comes from the
factory without this feature. The
installer must change the strap-
Ein on the MC connector on the

PU board to provide the option.
Multi- line conferencing is stan-
dard and not an option on the EK-
516A system.

Intercom Timeout

The intercom timeout interwval has
been made an optional feature on
both single and two link EK-516B
systems. This feature is provided
by stirapping the TM connector on
the CPU-5B board. The EK-516A
system had no timeout provision
when configured with only 1 link.

The intercom timeout period has
been increased from 30 seconds
(EK-516A) to 45 seconds (EK-516B)
nominally. The timeout period is
NOT adjustable.

© TIE 1981
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' Fléxible Night Audible

The EK-516B provides flexible
gramming for night C.O. audible
signalling. Each station can be
programmed for one of the follow-

ro-

ing ringing schemes:

d)

a)

f)

g)

Page 2

Receive no C.0. audible.

Receive C.0O. audible during both
day and night hours.

C.0. audible during night hours
only (when NT key is operated at
BLF station). In 516A systems,
all stations ring when NT key is
operated.

Automatic Hold Release Time

The automatic hold release feature
has been changed so that a strap-
ping option selects a short timing
interval (90 msec nominal) or a
long timing interval (600 msec
nominal). his stra%]ing is done
on the AH connector located on the
COU-5B, CPU-5B & LNU-5B boards.
Adjustable timing was not provided
in the EK-516A system.

External Paging Only

An "external pagin§ only" feature
has been added. By strapping on
the AP connector the installer may
glect to have All-call announce-
ments blocked from all telephones
and boxes and routed to an exter-
nal paging system. This option
should not be used if the system
is aﬂuippad with an ICM box, an
Applique Box or a Door Chime Box.
Appligue, ICM and Door Chime boxes
can only signal using the All-
call, thus their signalling capa-
bility would be limited to exter-
nal loudspeakers if EPO is imple-
mented.

Auxiliary Paging Amplifier Control

Switch contacts have been provided
for auxiliary control of an exter-
nal paging system.

I-Use Indication

The "I-USE" wvisual indication on
C.0. line keys has been eliminated
to conform with other TIE elec-
tronic key systems.

h)

i)

i)

k)

1)

 Unequipped C.O. Line Positions

The following

Unequipped C.O. lines cannot be
placed on hold inadvertently, thus
causing recall timeout and subse-

uent recall of the station. This
change is accomplished by adding a
flexible circuit assemblq_ (PHU-5A)
to the CMI-5A card. his circuit
may be added to existing EK-516A
systams.

Visual Indicators

Visual indications have been added
to the system to aid in mainte-
nance and troublashooting. These
are:

CP CPU program running.

RS Reset signal from P.S. present.
+10 wvoltage present.

-10 voltage present.

YP voltage present.

Loud Bell Unit (LBU-5A)

The system has been arranged to
accept an optional LBU-5A card
whici rovides cohtacts for con-
trol of external loud bells and
ringers for common C.O0. audible.
The LBU-5A CANNOT be used in
EK-516A systems.

Installation Cable Kit

An optional installation kit may
be used for making station connec-
tions to 66 blocks instead of the
screw terminals on the LTB-D con-
nectors. The kit consists of a
4-foot long 25-pair cable termi-
nated on one end with plugs which
plug into the LTB connectors and
an phenol type connector on the
other. Each cable Elruvides wiring
for 8 stations. This kit may be
used with either the 516A or 516B
system.

New Circuit Cards

new circuit cards
are provided with each EK-516B KSU
and may also be used in the exist-
ing EK-516A systems:

COU-5B
CPU-5B
LNU-5B
PHU-5A

The LBU-5A can only be used in the
EK-516B KSU.

© TIE 1981
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7 WARNING 1 7

//
// THE CIRCUIT CARDS USED IN THE EK-516B SYSTEM CONTAIN //

// STATIC SENSITIVE DEVICES.

A GROUNDED WRIST STRAP //

// MUST ALWAYS BE WORN WHEN HANDLING THE CIRCUIT CARDS. //

1

// WHEN INSTALLING OR REMOVING CIRCUIT CARDS OR RIBBON //
// CABLES, POWER SHOULD BE TURNED OFF AT THE POWER //

// SUPPLY.
// SUPPLY FOR THIS PURPOSE.
//

AN ON/OFF SWITCH HAS BEEN PROVIDED ON THE //

// WHEN CONNECTING OR DISCONNECTING THE CABLE BETWEEN //
// THE POWER SUPPLY AND THE KSU, POWER SHOULD BE TURNED //

// OFF AT THE POWER SUPFPLY.

/!
THTEENEEL AL LT LT LT R

3.00
j.o1

KSU INSTALLATION

The EK-516B key service unit is
installed in the same manner as
the EK-516A key service unit. Refer to
par. 6.00 in section 1 of the installa-
tion manual for details. Figure 3 in the
installation manual shows the layout of
the KSU.

The circuit cards used in the EK-
516B system contain static sensi-

tive devices. A grounded wrist
strap must always be worn when
handling circuif cards.

When installing or removing cir-
cuit cards or ribbon cables, power

w must be turned OFF at the wer
SI.IEEIE. 1—11 EH? ﬁFF SEIEE EBE Em
pro

ed on the supply for this
purpose.

When connecting or disconnecting

the cable between the power supply

and the KSU, power should be
turned OFF at the power supply.

3.02 The EK-516B key service unit comes
from the factory with 4 circuit
cards installed. These cards are the
CPU-5B, CMI-5A, BSU-5A and one 25U-5A.
A PHC-5A (Flexible Hold Prevention cir-
cuit) is installed on the CMI-5A card.
3.03 KSU straglpin and other differen-
ces in stallation between the

EK-516B and EK-516A KSUs are detailed un-
der par. 4.00 of this addendum.

© TIE 1981

3.04
3.05

Installation Cable Kit

An installation kit, consisting of
a 4-foot 25-pair cable terminated
with an Amphenol type connector on one
end and L connedtors on the other, is
available for use when 66 blocks are to
be used for terminating station cables.
Each cable will serve stations. Two
cables may be used when more than 8 sta-
tions are ecLuippﬂd in the system. The
cable may be plugged directly into an
Amphenol connector equipped 66 block.
3.06 Table 1 shows all connections be-
tween LTB-Dconnectors (LD1-4) and
station quads.

3.07 Refer to figure 1 for cable in-

stallation details. In figure 1,
the 1st cable (installed in the LD1-2
connectors) is ommitted for clarity. The
1st cable is connected in the same manner
as shown for the LD3-4 connectors. MNote
the position of the key in position 9 in
all 4 connectors.

Page 3
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Figure 1 - Cable Installation Detail

Page 4 Revised 9/1981

Table 1 - Cable Installation Connections
CIRCUIT LTB-D LD1-4 CABLE CONN | 66 QUAD*#
DESIGNATION DESIG CONN PIN COLOR PINS CLIP COLORS

1ST or 95T 1RD 18419 DBL-BK & V|-BK 2% 1 RD
15R ar 95R 16N 20821 DBL-WH & V|-wH N 2 &N
1PP or 9PP T 74 DBL=GN 27 3 YL
1PN or 9PN 1BK 25 DBL=YL 2 i BK
25T or 1057 pisly] 14415 Bk & VI-aH Z 5 RD
73R or 105R 26N 1* 16417 (R=-WH & VI=YL & o
PP or 10PF ZTL 22 TG 29 7 YL
2PN or 10PN K or 73 R-TL 4 8 BK
ST or 1157 R0 10411 K & WH-BK 30 ] RD
3SR or 115R =T ™ 12813 OGN-WH & WH-BL 5 10 &N
T N T ] GN=RD 31 11 L
3PN or 11PN BK | 7 DGNCTL [ 12 BK
35T or 1257 4RD 3 BR-BK 32 13 RD
43R or 123 P 3 BR-WH g 14 oN
3PP or 12PF aYL B BR=CN 3 5 YL
4PN or 12PN 48K 5 BR=YL 8 6 BK
[~ 55T or 1351 RO 18419 SL-BK & WH-GN = 7 RD
53R or 133R 16M 20421 SL-WH & WH-YL 9 18 &N
SPP or 13PP TYL 24 SL-GN 35 19 YL
5PN or 13PN 1BK 25 SL-YL 10 20 BK
"B5T or 1457 7RO 14515 RD-8K & LBL-BK 36 21 RD
65R or 143R 2en il 16217 RO-WH 4 LBL-WH [ 72 &N
BFF or 14EF Z¥L ] RO-GN 37 25 YL
6PN or 14PN 28K or 23 RD- i2 2 BK
75T or 1551 | SRD TOE11 LBL-GN & BK-OR ) 5 RD
75R or 1855R B 4 12413 LBL-YL & BK-WH 13 26 &N
PP or 15PP | 37 | ] ~ BK=PK 39 77 YL
TPN or 15PN K | 7 BK=YL 14 8 BK
BST or 1657 4RD 3 YL=BK 40 29 RD
85R or 165R 4GN 3 YL-WH 15 0 N
BPP or 1GPP AL B YL-GN a1 1] YL
8PN ar 16PN 48K, 5 &-ﬁﬂ 16 52 BK

M55 (MOH MS3 1 5K 4z 13

MS3_ ONLY) i o ol BRYE 2 PK=WH 17 34

M55 (MOH MS3 : 1 PR-GN 43 35

M54  ONLY) MS4 Ny | o PK=YL 18 37

X M55 S ONLY i Pr—EK. 32 33

B2 BELL) M54 2 PK=WH 17 1

EP1 [PAGE M55 1 PR-GN 43 35

EP2 _GONT.) i il PK=YL 13 %

SEARE {=Bf 44 37

SPARE LEN=HH 19 g

SPARE LGN-RD 45 7]

SPARE LGN=YL 20 20

46 41

21 42

47 43

22 44

48 45

23 46

49 a7

24 48

50 9

25 50

* CIRCUITS 1-8 ARE PLUGGED

INTO CONMECTORS LTB-D1 AND
LTE-02. CIRCUITS 9-16
ARE PLUGGED INTD CONMECTORS

LTE=D3 & LTB=D4,

% POLARITY MUST BE CBSERVED
ON LEADS TO THE TELEPHONES.

© TIE 1981




4.00
4.01
4.02

lowing

' BK-518B KSU OPTIONS

CPU-5B Options

Fifteen options are provided by
the CPU-5B to implement the fol-
system features. Refer to figure

2 for CPU-5B board layout.

® Auxiliary Paging Amplifier Control
(See addendum par. 4.14)
AH1 Hold Release Timing - Line 1
(See addendum par. 4.03)
AH2 Hold Release Timing - Line 2
(See addendum par. 4.03)
AL Alarm Signal Repeating
(See par. 6.24 in inst. manual)
AP All-Call Paging
(See addendum par. 4.05)
AR Automatic Recall Timing
(See par. 6.29 in inst. manual)
BL BLF Station Night Transfer
(See addendum par. 4.07)
CC Control Check
(See par. 6.32 in inst. manual)
EA External Amplifier
(See par. 6.34 in inst. manual)
HE Busy Station Alert Tone
(See par. 6.39 in inst. manual)
HT Hold Tone Source
(See par. 6.41 in inst. manual)
LB Loud Bells (LBU-5A)
(See addendum par. 4.08)
MC Multi-Line Conferencing
(See addendum par. 4.12)
SH Internal MOH Source
(See par. 6.48 in inst. manual)
TM Intercom (Talkback) Timing
(See addendum par. 4.13)
© TIE 1981

TP LED O

#5 LEDOD
CP LEDD
]}: -
13
o EA AL
W
! i
» L3
16 T
N
2
SH
20
o
1 LE LA
Lo bz LD3 L 1]
iT 1";‘ 3 1 E
1 2 i
20 i B ) '8
E GROUND 2=
sl i) 2Rzl sz 25 LUGE@,?EIE
o LPU-5B [«]
@) KEY
NOTE: LTB=A, LTB=D's & LTB-E terminal assemblies are

installed with screw terminals to the left,

Figure 2 - CPU-5B Connector Locations
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AH1/AH2 smmgﬂ.-mmmz

connectors on the CPU-5B (see fig-
ure 2) can be strapped to provide either
90 msec or 600 msec timing for automatic
release of held calls. ch equipped
line in the system has an AH option con-
nector which must be strapped to provide
one of the two timing intervals.

4.03

The option strap must be in either
the 1-2 or 2-3 position in the AH
connector. If the strap is re-
moved from the AH connector the
C.0. line will not release from
hold automatically.

4.04 Strap the AH1/AH2 connectors as
follows: (AH1 for Line 1 & AH2

for Line 2.)

a) If the C.0O. is an electromechani-
cal tJypE (step-by-step, cross-bar,
etc.), strap 1-2. :

b) If the C.0. is an electronic type,
strap 2-3 (factory strapping).

4.05 AP Stra%in&; The AP connector
on the CPU-5B board (see figure 2)
m:g be strapped to provide All-call to
either inter and external paging or
external paging only. Internal paging is
through the loudspeakers in the tele-
phones, applique boxes, intercom boxes
and/or door boxes. External paging is
thrnglgh loudspeakers provided In an ex-
ternal paging system.

In systems equipped with applique

boxes, intercom es and/or door

chime boxzes, it is recommended

that the AP connector be strapped

for All-call through both internal
m’ and external loudspeakers.

The only means gignalling from
boxes is via the All-call. When
the AP connector is strapped for

external only, the boxes
will not ggﬁﬁa tuysignul other
stations in the system.

4.06 Strap the AP connector as follows:

a) For both internal and external
all-call paging, strap 1-2 (fac-
tory strapping).

b) For all-call via external loud-
speakers only, strap 2-3.

c) If strap is left out, it's the

same as strapping 2-3.

Page 6

© 4.07  BL 8t

L Str ‘The BL cmnaﬂtﬂg
on the -5B board (see figure 2
may be strapped to provide two ferent
Night Transfer schemes for night C.O.
Eu ible. ©Strap the BL connector as fol-

WS : =

a) Programmable Night Signals :
For night audible signalling as
strapped for individual stations
on the 25U and 8SU cards, strap
1-2 (factory strapping). Refer
also to par. 4.17.

b) No Night Signalling:
For NO night audible signalling to
ALL stations, strap 2-3.

c) If strap is left out, NO night
G.D- audiblﬂ Wﬂl OCCUr «

4.08 LB Connector: The LB connector
on the CPU-5B (see figure 2) is

rovided for installation of the LBU-5A.

f loud bells or buzzers are required for .

common C.O. audible, during both day and

night hours, an LBU-5A circuit card must

be installed in the LB connector.

4,08 A dry contact output rated at 1

Ampere is provided by the LBU-5A.

4.10 The interrupted output of the LBU
is wia terminals MS53/MS4 on the
LTB-D board in connector LD3 (see figure
2). Refer to figure 4B in section 1 of
the manual for layout of the LTB-D termi-
nal board.
4.11 Figure 3 shows 3 different common
C.0. audible loud =ri1%ﬁinﬁearranga-
ments which can be used with t LBU-5A
card. When AC bells or buzzers are used,
the maximum generator supply voltage ap-
plifd to the MS3/MS54 terminals is 90
volts.

r. .. DO NOT ap%:lgf commercial 117VAC

@pﬂl’ﬂr line voltage to the MS3/MS54
terminals on the LTB-D board.

4.12 MC Etra%inﬁ The MC connector
on the CPU-5B board (see figure 2)

is provided to determine whether multi-

line conferencing is to be used in the

E:ystam- Strap MC connector as fol-
WS

a) If conferencing is NOT desired,
strap 1-2 (factory strapping).

b) If conferencing IS desired, strap
2"31

€ TIE 1381




c) If MC strap is left out, it's the
same as strapping 2-3.

p/o CPU-58 '
o ——

I

RINGER

=

Q&

e
10 Ac LIne )= sﬁﬁgfv

AC Ringer Connections

& BUZZER

@ )

10 Ac LINe D gppey

DC Buzzer Connections

e e e

pfo CPU-58 LB
SIGNAL
| (— HORN
I
24 |M83 MSa E}'q
o [r

cM |
|LTB-D3
TO AC LINE

Loud Bell or Horn Connections
Figure 3 - External Bells or Buzzers

4,13 TM Strapping: The TM connector

on the CPU-5B board (see figure 2)
is provided to change the intercom time-
out interval on calls in the talkback
mode. This timing applies to systems
with either 1 or 2 intercom links. The
length of the timeout interval cannot be
changed ; it is fixed at either 45 seconds
(nominal) or no timeout interval. Strap
the TM connector as follows:

a) For 45 second timeout interval,
strap 1-2 (factory strapping).

b) gu;' NO timeout interwval,

stirap

c) If strap is left out, it's the
same as strapping 2-3

© TIE 1981
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4.14 Paging Amplifier Control: A dry

contact output from the CPU-5B for
auxiliary control of an external power
amplifier is provided. The contact is
rated at 1 Ampere and is closed during
All-call announcements from any station
in the system.

4.15 The control during All-call is via

terminals MS3/MS4 on the LTB-D
board in connector LD4 (see figure 2).
Refer to figure 4B in section of the
manual for layout of the LTB-D terminal
board.

4.16 Figure 4 shows a method of con-

trolling an external power ampli-
fier during -call announcements. An
auxiliary Z4-volt relay is required for
this purpose. The contacts on the relay
must be rated for the input current re-
quired by the amplifier.

= DO NOT apply commercial 117VAC
[Z2%]) power line voltage to the MS3/MS4
t— terminals on the LTB-D board.

4.17 2SU-5A/8SU-5A Options:

4.18 The CPU-5B program used in the

EK-516B changes the functions of
the C.0. audible strapping on the 25U-5A
and 8SU-5A cards. e BGM function has
not been changed.

4.19 The CPU-5B program has been re-

vised to provide more flexibls
ringing arrangements. In implementing
these improvements, on-hook only C.O.
audible signalling has Deen removed; all
telephones strapped on the 250 or 85U
cards to receive C.C. audible will re-
ceive signalling when either on-hook or
off-hook (when off-hook, signalling is
mutﬂdlo

4.20 If the CGPU-5B BL connector is

strapped for night signalling un-
der control of 25U or BSU strapping (BL
strapped 1-2), the 258U and 88U cards must
be strapped in accordance with table 2.
This w rovide the three C.0. audible
ringing schemes discussed in par. 2.03c.
Figure 3 in the manual shows the 25U and
85U card locations. Figures 9 and 10 in
the manual show the strapping locations
on the 28U and 85U cards.

4.21 Using table 2, strap the 25U and

BSU cards for C.0. audible and BGM
as required at each station.
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Figure 4 - Connections for External Amplifier Control During All-Call

4.22
4.23

CMI-5A Options (PHU-5A)

The CMI-5A card has a flexible
printed circuit (PHU-5A Hold Pre-
vention Circuit) installed in the inside
2C/3C connectors. BRefer to figure 5.
Install the PHU-5A with the notch between
the inside 2C/3C connectors. The foil
side of the circuit is toward the relays
on the CMI card (diodes next to the out-
side row of connectors).

4.24 If a COU-5B card is installed, the
PHU-5A must be moved to the last equipped

4.25 COU-5B Options
4.26 An AH option connector has been

added to the COU-5B card to pro-
vide the 90 msec or 600 msec automatic
release time on held calls. Figure 6
shows the layout of the COU-5B and AH op-
tion connector location.

4,27 Strap the AH connector in accord-
ance with the instructions in par.
4.03-4.04.

4.28 When COU-5B cards are added to the

COU-5B. The PHU-5A is installed on the system, the PHU-5A flexible print-
COU-5B in the same manner as on the ed circuit which is installed on the CMI-
CMI-5A. 5A card must be moved to the last COU-5B
ﬁL";‘;,’E,;“' 1j2|3)a]s5t)s gl ot funji2 [13)14 [15]1e
SHEE."“ 8SU-5A 25U-5A-1 | 25U-5A-2 | 25U-5A~3 | 25U-5A-4
Em& 15U 2mlnul4sulssulﬁsu|?sulasu gsu|105u | 9su 1osu |9suftosu | 9su oSy
s:gufi?ﬁg . il IIE!:?.!"!E STRAPS 1-2 or 2-3
£
E ”E‘Tuﬁﬁ@" STRAP 1-2 (Factory strapping)
T
[ e s 2
o R L T

Table 2 - KSU Strapping for EK-516 Telephone Options
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Figure 5 - PHU-5A Installation

card installed. This is required to fa-
cilitate flexible cable connections be-
tween the CMI-5A and the added COU-5B
cards. The PHU-5A is installed on the
COU-5B in the same manner as on the CMI-
5A. Refer to figure 5 and par. 4.23.

4.29 LNU-5B Options

4,30 An AH option connector has been

added to the LNU-5B card to pro-
vide the 90 msec or 600 msec automatic
release time on held calls. Figurs 7
shows the layout of the LNU-5B and AH op-
tion connector location.

4,31 Strap the AH connector in accord-
:n&; ritg the instructions in par.
- = -ﬂ -

4.32 2IU-5A Optons
4.33 The 2IU cards are installed and

strapped as detailed under par.
7.12-7.14 in the manual.

© TIE 1381
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LNU-5B

HR

Figure 7 - LNU-5B Card Layout
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4.35 There are no strapp ﬁ]ug

the BLU-5A. The B A is 1n-
stalled as detailed under par. 7.02-7.07
in the manual.
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5.00 EK-516A SYSTEM I

5.01 An EK-516A system may be retrofit-

‘some or all of the
features mt.mduced in the EK-518B s
tem. Cost of retrofit versus the utility
of the added features should be the prime
consideration before a decision to retro-
fit can be made.

5.02 The fn]luwm‘gh Praﬂhs explain

the compatability o cuit cards
and items which may or may not be used in
the EK-516A key service unit.

a) CPU-5B: ﬂPlacing a CPU-5A with

a CPU-5B will update an "A" KSU to

a "B" KS8U. t of the features

uutlinad under par. 2.03 would be
provided .

b)] COU-5B: The COU-5B cards may be
used in either the "A" or "B" KSU.

c)] LNU-5B: The LNU-5B cards may be
used in either the "A" or "B" K5U.

d] PHU-5A: The PHU-5A may be added
to the CMI-5A in either WA" or
IIBII KEU_

e) LBU—&A. The LBU-5A may only be
$Saﬁdnm systams equipped with
board

f) Installation Cable Kit: The in-
stallation cable kit for use with
66 blocks may be used in either
tha 1IAII or i n KSU.
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