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Issue 4 of I-2130 Connector Module Technical Information applies to equipment
wlith the following or later KS lssues.

500163 Backplane KS 4 600100 Matrix . KS 14

500185 Revertive Ca.lll K3 10 600130 Connectar KS 23
500186 FM/Code Ring KS 5 600139 Connector Test K8 11

500187 Superimposed Ring  KS 3 600138  PBX kS T
500188 Last Party Control = KS 1
500189 NU Tone/Metering ks 1

500092 Timing K5 10

KS issues can advance without reissue of this instruction when basic data is
not affected. The K5 issus number often changes for reasons that do not
affect the circult or its operation.

Issue 2 of I-2130 applies to Conmnector issues K3 1 through KS 9.

Issue 3 of I-2130 applies to Connector issues KS 10 thru KS 19.
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y4 @ ITEC X
 EMS-1
CONNECTOR MODULE

1.0 DESCRIPTION

1.1

1.2

The EMS-1 Connector may be used for Individual or Trunk Hunting applications in existing Step-by-
Step and XY Systems. This module can be added individually to your present system or in combination
with other EMS-1 Modules. It may also be used with EMS-1 Lines and Selectors as a complete
Switching System. »

Major components of the Connector Equipment consist of the basic Connector Card, Optional
Features, Test Connector, and the Matrix Cards.

The Circuit may be added to either 3-Wire or 4-Wire Systems. The Connectors with the associated
Matrix Card{s) provide up to 96 Terminals per Connector Module.

FEATURES

STANDARD FEATURES include but are not limited to: ® Terminal per Station operation ® Single
Frequency Ringing for one and two party operation e Strappable Battery or Ground Connected
Generator ¢ 1900 ohm Loop capability with 23ma transmitter current at 51.6 volts ® compatible
with Common Mode Line Treatment equipment ¢ Called Party Hold by strap option to allow Nuisance
Call Trapping ® Peg Count Meter Output * LED Status Dispiay on faceplate. A Test Connector is
provided with each Module. The Test Connector provides test and verification distributor access and
aids in call tracing. A digital display on the faceplate indicates the terminal ihs Connector has
accessed.

Connectorized Module f@f ease of installation.

OPTIONAL FEATURES AVAILABLE

PBX HUNTING — is provided by simply equipping the Connector Module with the optional PBX
Controt Card. The PBX Contro! Card Faceplate has controls for programming group and number
assignments. PBX Rotary Hunting is assignable up to 48 PBX Groups per Module, and a group can be
any size up to 96 Terminals. Rotary alternate numbers (Terminals) can be assigned at random which
permits non-consecutive assignment of numbers. This feature allows growth of PBX groups without
reserving consecutive numbers as any vacant number can be used. For large PBX groups, Connector
Modules may be added together to provide additional traffic capacity.

REVERTIVE CALL — Provides Revertive Call By Directory Number.

CAUTOMATIC INTERCEPT — Connects unassigned connector terminals to intercept equipment.

Access is via output pins on the connector module backplane.

REVERTIVE CALL/AUTOMATIC INTERCEPT — Provides the functions of both the Revertive Call and
Automatic Intercept features.

?RO&BL& TIMING — Release Connector after one, two, or four minutes {selectable) if not answered
and provides Post Supervision Disconnect Timing of 23 seconds.

SELECTIVE RINGING — Frequency Mark, Superimposed or Coded Ringing. NC}T& This method

requires 4-Wire Matrix.

FUSE FAILURE BUSY — Busies out Connector with blown fuse, used in Absence of Ground Saarchmg
Systems. Use with complete EMS-1 Exchange.

LAST PARTY RELEASE — Allows revertive calls to hold connector after revert call switch releases.

NU TONE/+BATTERY METERING — Provides tone to ca??;ng party for unassigned numbers. Provides
+48V pulse on sleeve for call metering.
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1.4

GENERAL
Supply Voltage -- 4456 VDO Temp, RANge = s +10 to 120 F
{Room Ambient)

‘Supply Current JIDLE BUSY

PBX 30ma  100ma Humidity Maximum -=—-- - 20 to 90%
TEST 20ma 80ma (non condensing)
. CONNECTOR 22ma  ¥200ma
Sub Loop ===wme=e 1900 ohm Surge Protection =we= 1500V
Line Leak = 15,000 ohms minimum resistance between conductors or
to ground.
Insertion Loss -~ 45dB max. Echo Return LoOSS wwew 25dB min.
(300~-3400 HZ)
Crosstalk Loss --- 96dB min. Sing Return LosSS «w=- 15dB min.
Long Balance =-==-- 65dB min.
{1 KZ at 0dB)
NOTE: All transmission speexficatians are for talking mode.
MECHANICAL
Connector Wt, =ws= 3,2 lbs, Matrix Card Wi, =ewww 11l 1bs.
(with options) ’ : ’
PBX Card wwweoemwes 1,5 lbs, Module Wi, =wemommmmm 16 lbs.
' (2 Cages & Cables)

Test Card Wt, ==== 1.5 lbs, Module Depth =wewmwwe 12.8 in.
Module Height :
3 Matrix Cards 17.50 in.
4 Matrix Cards 19.25 in.
NOTE: Specifications subject to change without notice,
® Resistance of subscriber loop affects current requirements.
Value shown is for 500 ohm originating & terminating loopa.

MARRANTY

ITEC, Inec. warrants these units to be free of defects in material or
workmanship for five years from date of shipment., Any units found
defective during the first year will be repaired or replaced at no charge
when returned prepaid to our Huntsville facility. During the remaining
four years of the warranty, a handling fee will be charged for this
service. Any abuse or improper installation will void this warranty.

A Return Material Authorization Number (RMA) must be obtained from the
Customer Service Department (205-881-5759) prior to shipment:
The following information should be included with the shipment:

Ship via UPS or Parcel Post to:
ITEC, Inc.
P.0. Box 4147
520 Green Cove Road
Huntsville, Alabama 35802

ﬁﬁhéranme to this procedure will facilitate the prompt repair and return
of your material.

1-2
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i@ITEC‘ <

EMS-1
CQ&&&CTQRS
1.5 ORDERING INFORMATION
#1 Connector and Matrix Card Module 800030
- #2 Connectors #3 Options #4 Matrix Cages
- 1. 1 ea. 600130 Conn. -11, 500185, Revt. Call by Dir. # -23, 500045-3 Holds 3 Cards
- 2. 2ea 600130 Conn. |-12 500097, Fuse Failure Busy -24, 500045-4 Holds 4 Cards
- 3 3ea 600130 Conn -13, 593‘%82, _ig_ast §Ea¥$_¥ Ris. , :
-4 ’ " | -14, 500092, Trouble Timing
D4 4ga B00130 Conn. | 45 500186, Freq. Mark/Coded Ring | #5 Matrix Cards  3W TERM 4W
-6 6 ea. 600130 Conn -18, 500187, 33§3¥§m§q58§ Ring
- 7. 7 ea 600130 Conn. -17, 500185-1, Automatic Intercept -31, 1 ea. 800100 32 24
. 82 8 ea. 600130 Conn. -18, 50?‘;85—2; tﬂe\ft Call/Auto -32, 2 ea. 600100 64 48
- 9, 9ea. 600130 Conn. ntercep . -33, 3 ea. 600100 96 72 | |
-19, 500189, Nu-Tone/Metering ! T
+10. 10 ea. 600130 Conn. | T4 550138, PBX Control | -3 4 ea. 600100 % |
NOTES
#1 BASIC MODULE — The Connector and Matrix Card Module #800030, consist of one Connector
Cage with Back Plane #500044-42, one Test Connector #600139, and one Matrix Card Cage
#500045. .
The Basic Module will accommodate 10 Connectors, the Test Connector, a PBX Control Circuit,
and three or four Matrix Cards (see #4), The dash numbers as shown in the example below, denote
how the Module can be equipped.
#2 QUANTITY OF CONNECTORS — Order by dash number the quantity of Connectors required.
#3 OPTIONS (GENERAL) — Order dash number as required. EXAMPLE: -11 (Revertive Csit), ~14
(Trouble Timing).
RINGING OPTIONS — Single Frequency (or Freq. per shelf) Battery Qeﬁascieé No option
required.
Single Frequency {or Freq. per shelf) Ground Connected ~15, 500186 requtred
Frequency Marking, (Multi-Freq.) ~-15, 500186 and 4W (extra matrix card) required.
Coded (Single Freq.) -15, 500186 and 4W (extra matrix card) required.
Superimposed (Single Freq.) -16, 500187 and 4W (extra matrix card) required.
#4  MATRIX CAGE ~ Order dash number 23 if accommodations for three Matrix C:ards is required.
Order dash 24 for four Matrix Cards.
#5 MATRIX CARDS — Order Matrix Cards as reaqaired fcr 3~W§fe or 4»Wire Systems per number of
Terminals needed (4th Wire is required for Selective Ringing only).
NOTE: Order Terminal Biocks and Connectorized Cable as required. See page 30 for £§siings,
EXAMPLE
Note Number ~ #1 #2 . #3 #5 #6
Basic Module and Dash Number| 800030 10 | 11 -14 -23 -33
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CABLES
CONNECTOR, OGT, MDF

ORDERING INFORMATION

Female Connector One End (Tinned) . Femaie Connector Both Ends
651025, 1 ea, 25 Feet, 25 Pair B52025, 1 ea. 25 Feet, 25 Pair
651050, 1 ea. 50 Fest, 25 Pair 652050, 1 ea. 50 Feet, 25 Pair
651075, 1 ea. 75 Feel, 25 Pair 852075, 1 ea. 75 Fest, 25 Pair
651100, 1 ea. 100 Feet, 25 Pair 852100, 1 ea. 100 Fest, 25 Pair
651125, 1 ea. 125 Feet, 25 Pair 652125, 1 ea. 125 Feet, 256 Pair
651180, 1 ea. 150 Feet, 25 Pair 652150, 1 ea. 150 Feet, 25 Pair
651200, 1. ea. 200 Feet, 25 Pair 652200, 1 ea. 200 Feet, 25 Pair

NOTES

OGT — Order one Cable per #800030 Connector Module to Selector OGT Block as required (T,R,S for
3-Wire, or T.R.5,4W for 4-Wire).

MDF - Order two Cables per Matrix Card (32 Terminals) to MDF as required (T.R,5,4W]).

GENERAL — Where multiple shelves are used to meet high traffic requirements. order MDF Cables as
specified above for the primary Module only. Order one #652004 and one #652005 Cables for each Matrix
Card in the secondary Module(s).

TERMINAL BLOCKS
CONNECTOR, MDF

ORDERING INFORMATION

#1 Connector Terminal #2 Connector Terminal
Single Frequency ~ Frequency Mark
100245, 1 ea. 6 x 26 Wire Wrap 100247, 1 ea. B x 26 Wire Wrap
100244, 1 ea. 6 x 48 Connectorized 100246, 1 ea. 8 x 48 Connectorized
#3 Bay Supervisory Block

500038, Supervisory Block Assembly

#1

#e

#3
#4

NOTES

CONNECTOR TERMINALS, SINGLE FREQ&;E&CY — Qrder four each 100245 (6 x 26 Wire Wrap
Blocks) or two each 100244 (6 x 48 Connectorized Blocks) for each Module (96 Terminals T, R, §
per Connector Terminal, T, R, S for Intercept access and separate plug for ANI sleeves).

CONNECTOR TERMINALS, FREQUENCY MARK — Order four each 100247 (8 x 26 Wire Wrap -
Blocks) or two each 100246 (8 x 48 Connectorized Blocks) for each Module (96 Terminals T, R, S,
4W per Connector Terminal, T, R, S for Intercept access and FM and separate piug for ANI sieeves).

Order 1 per bay when required for miscellaneous lead muitiple.
Terminal Blocks specified above are aﬁjuﬁtabia for 7, 7.5, or 8 inch mounting.

' 1-4
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2.0 ENGINEERING & INSTALLATION NOTES

' ’ 2.1

EMS-1 Connector equipment can be aédea to SxS$ or XY eqaipaeat or be used
in new installations.

EMS-1 Connector equipment is TPS. It is engineered to be compatible
with all common ringing systems and provides PBX I'nzatiag, revertive call
by directory number and other features. :

2.1.4 s;;ecial 100 Rumber Groups

When replacing existing equipment it is often necessary to have all 100
numbers equipped to avoid subscriber number changes. EMS~-1 Connector
Modules can be arranged for a full 100 numbers by equipping the Matrix
with numbers 97, 98, 99 & 00 by adding a partial Matrix Card.

PBX operation for the added numbers requires a small modification to the
PBX control card (600138). This change does however disable the group
overflow meter feature, See Paragraph 3.6 for additional information on
PBX operation. .

singlé Frequency Ringing (3 Wire Matrix)

Use a 500045-4 Matrix Card Cage (4 position) and add special 600101
Matrix Card in position 4 for terminal numbers 97, 98, 99 & 00. Cable
the front plug on this card to the MDF. In the Connector, omit straps
"Qg" and "matrix size.® :

Multi-frequency or Code Ringing (3 Wire Matrix)

Use a 500045-5 Matrix Card Cage (5 position) and add special 600102
Matrix Card in Position 5 for terminal numbers 97, 98, 99 & 00. Cable
the front plug on this card to the !ﬂBS’. In the Connector, omit straps
"g9" and "matrix size."

#ate. Conneetars issue KS 22, or earlier, require a factory
modification to control the 5th Matrix Card. Later issues have the
feature inecrpsrated, ' ‘

Contact the factory for ordering information and g:‘ic:ing,

2.2 MOUNTING
All EMS~-1 equipment is mounted in 23 inch relay racks. A complete
connector module requires 17.5 inches of rack space for single frequency
ringing and 19.25 inches for frequency mark, code, superimposed
ringing.

Relay racks use cable duct or standoffs to support isstallers cable,

2-1
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‘See page 2-3 of this instruction booklet for typical shelf mounting
arrangements, :

Refer to ordering information for additiomal information.

Figure 1.
PBX l l i l ! ‘ } l l T
c | E
0
0 S
- T
R
0 CONNECTORS ¢
L ; 0
1 2 | 3 l 4 | s l 6 | 7 g8 o |wo| N
1-24 (FM)
Matrix Card 1 Terms 1-32 (SF)
| 25-48 (FM) ™
us o9 ( Terms 33-64 {S B
49-64 (FM)
i v Terms 65-96 (E*F)
: 65-96 (FM)
" "oy Terms 97-00 (SF) (600101)
" "o Terms 97-00 (FM) (600102)

(FM) Frequency Marking
~ (8M) Single Frequency
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Figure 2. Typlcal Connector Bay
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To Selector g
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NOTE: Modules with

3 Matrix Cards require
1 less mtg. space
allowing 7 Modules per
11'6" or 11'8" rack.
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Figure 3. Instaliers Cabling o

(See Figure § for Connecting Information)

sw\ & MISC. MULTIPLE

BAY SUPERVISORY BLOCK (OPTIONAL)
. 500038 ; ®

ATATIG v mrrssnsmmsssssssnnnnscnn

] FUSE PANEL g Bee I~2149 for
600149 Installation Instructions

48 VDO

i
e
»
»

FUSE DISTRIBUTION (2.3 A)

Test ssa?gcgoé}acceas FUSE ALARM (2.3 B} >
Cable to Selector ‘4-3\5 / “*"Riagiggaégfane
Outlets (2.3 K) N . 0

| \ | i

CONNECTOR CAGE
é 500044-42

Traffic HMeters (2.3 D)

Intercept of 97, 98,

98, 00 (2.3 ¥}

PBX OF Meter (2.3 D)
Ribbon Cables, 10 (2.3 1}

ASB Jack Multiple
(2.3.0)

MATRIX CARDS

Cables to MDF
{2.3 L)

MATRIX CAGE 500045-3, 4 or 3

NOTES: 1. The number in parenthesis indicates the text
paragraph that explains the associate wiving.

2. All wiring to the Fuse Panel must be formed
from the left side of the relay rack to sllow
the Fuse Panel to swing to one side for access
from the Front of the bay.

, . 2-4
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2.3 CABLING & WIRING - Refer to Figure 5 for additional information.

2.3.A

2%3;3

2.3.C

2 §3 tg

Power Wiring & Fusing

Each connector cage must be fused by a single 5 amp fuse on a bay fuse

‘panel. Each circuit has individual fuse(s) on the unit.

The Installer shall use 20 gauge wire {ga;red if available) for battery
and ground from the bay fuse panel to each backplane. If the proper
wire wrap bit is not available, the power connections must be soldered.

It is recommended that EMS-1 equip;aent be powered with filtered battery
when it is installed as an addition. One row filter of the appropriate
size can be used if all EMS-1 can be powered from the same feeder cable,
otherwise, bay filters should be provided. A filtered fuse panel is
available from ITEC. Order 600149 for connector bay.

Fuse Alarms

Fuse Alarms must be wired to the bay fuse alarm in a manner that will
cause the bay lamp to light and to activate the office alarm system
major alarm.

A blown fuse on a circuit card will provide a 500 ohm battery on the FA
pin located on the connector backplane. If the 500 ohm resistance is
not r&q&ireﬁ, strap across the resistor on the backplane.

ITEC Fuse Panel 6993.339 is reeemﬁenﬁeé. Refer to I-2149 for aéc%itioaal
information.

A & B Tesat Jacks

The A & B Test Jacks can be wired through the office as required. In
new installations it is recommended that both A & B be multipled
throughout the office. These jacks are for the convenience of
maintenance personnel. :

Meter Leads
The Meter outputs provided are:

Peg Coumt - A ground pulse (50 or 150 ms as strapped) appears each time
a call is attempted.

PBX Group Busy-97, 98 & 99 - A ground pulse of 150ms for up to three PBX
groups to be observed. Program 97, 98 or 99 to the group to be observed
as an alternate number and the appropriate meter will sperate‘ Valid
only with 96 number installations.

Note: 1, The Installer shall cable with 24 gauge bulk cable to the IDF
for cross connecting, or direct to the meters per job
requirements. :

2~5
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2. Meters must have a 1N8005 or equivalent diode wired across the
- coil terminals for suppression. Wire with "band"™ away from
battery terminal.

2.3.E Ringing, Tone & Misc. Leads

The Installer shall wire the following misc. leads per office
requirements. See Figure 4§ for optional bay supervisory block layout.
Use 20 gauge wire to Bay and 22 gauge within bay.

EIN DESIC

Gen 3

l’g;SQh .

Irip +
Trip -

RCT 1
RCT 1R .

RC ST1

RCT 2

FUNCIION

Ringing generator from power board.

Leads 1-4 are wired into the connector ringing option card.
They are used for special applications.

For TPS operation they are used to termimate superimposed
ringing marks so that positive marks will operate the
positive ring relay in the 500187 option card to maintain
correct DC polarity of the ring trip circuit.

Wire 1 to + Ring, 1 Ring or SUP M (ITT)

Wire 2 to -~ Ring, 1 Ring . :

Wire 3 to + Ring, 2 Rings »

Wire 4 to - Ring, 2 Rings or Revertive Ring-splash mark
for code ringing.

Wire only when office has separate Positive Ring Trip
voltage supply.

Wire only when office has separate Negative Ring Trip
voltage supply.

Revertive Call Tone 1

Revertive Call Tone 1 Return

These terminals are wired to a recorded announcer or to a
distinctive tone source that notifies the caller he has
called a party on his own line and to hang up to allow the
phone to ring. (Only if <11 option is equipped.) Also see
RC ST1.

Start lead - wire to announcer start or MACH ST if
revertive call option is equipped.

Revertive Call Tone 2

2-6
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RCT 2R

RC 372

BT

BTR

- RBT R

Note: 1.

Mach ST

Pick Up

Ravertive Call Tsaebz Return

These terminals are wired to a distinctive tone source that
notifies a person answering a revertive call that he has
answered a revertive call and to wait for the calling party
to pick up again, Also see RC 3712.

Start lead - wire to MACH ST if reverti?e call cp%ien is
equipped.

60 IPM Busy Tone

Busy Tone Return - Ground if office éees not have balanced
tone distribution.

Ring Back Tone

Ring Back Tone Return - Ground if affice éees not have
balanced tone distributian. .

A strap is required for the above leads to connect to the
Backplane multiple. This allows trouble isolation without
disturbing multiple wiring.

Tone distribution in telephone exchanges may be balanced or
unbalanced. In a "balanced" office, the powerboard will provide
a tone ground return for each tone. We assign the lst wire of a
twisted palr to a tone and utilize the 2nd wire ¢f the pair for
the grounded return. When the office is balanced, the return
lead is to be connected at both ends of the cable run or jumper.
(EMS-1 is Balanced) This lead also acts as a shield for the
tone lead. -

In an unbalanced office the tone lead shields will be grounded
at the powerboard. tone shield lead is to be grounded at the
"source end only of all tone lead cabling and jumpering. It is
multipled through any distribution blocks utilized.. This
procedure is to prevent creating "ground loops" between
equipment. Most older systems are unbalanced. See Figures 4
and 4A.

Ground output when Connector is siezed to start interrupter
and ringing generators. -If required multiple threagh all
modules and to power board.

NOTE: Ground is remeveé when Connector is in talking mode.

Ringing Pick Up lead from interrupter. Wire as reguireé by
affice»for the following operations.

&, Used to enable ringing at the start of a ring code -
Frequency Mark, Code & Superimposed ringing normally
use this method.

2-7
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B. Used to operate the ringing relay on option card to
interrupt continuous generator - Can be a eacie 1 or
code 2 ground. Ty

-

C. If‘ of fice interrupter does not provide a piei: up lead,
this pin must be connected to ground.

2-8
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2.3.F Intercept of #s 97, 98, 99 & 00

2.3.G

2.3.H

Wire T, R, S & 4th to the MDF and connect ta’lntereegt.maztiple on con-
nector terminal blocks. All connector groups may be multipled together.

Common Mode Accesas

Connectors are arranged to allow a loop extender/VF repeater to be wired
into them for common mode operation. To do this it is necessary for the
Installer to cut the artwork straps between Al5 & Al6 and Bl5 & Bl6 edge
connector pins on the backplane, and cable T & R in and out to the line
treatment equipment., Use an Exacto Knife to cut the tracks., Use care
in connecting the wiring to the backplane. Use no more than a 60 watt
soldering iron. HReference Figure 5.

Test Connector Acueés

All stage-by-stage switching systems have a Test Connector in each
Connector group to establish a metallic test path from the Wire Chief
Test Panel or Operator Verification Trunk to a subscriber line. The
Test Connector is accessed via a Test & Verification Selector or Test &
Verification Distributor,

When adding EMS~-1 Connectors to an existing exahﬁhg&, the EMS-1 Test
Connector must be wired and strapped to Qgerate exactly the same as the
existing Test Connectors.

Two types of control (selectable by strapping) are uéed, DIRECT and
INDIRECT.

DIRECT control is used when the Test Connector is only & switch
mechanism and, therefore, does not have any control relays. The
mechanism is controlled by the Test Distributor. Direct control is used
by ITEC EMS-1, ITT (USA), Plessey, AEI, GEC, some models of Stromberg
Carlson and others.

- INDIRECT control is used when the Test Connector has A, B & D relays to

allow normal loop pulsing control of the mechanism, Indirect control is
used by AE, WECO, some models of Stromberg Carlson, ITT Standard
Electric and others. ‘

EMS~1 Test Connector wiring from the Test Distributor Matrix (Bank) is

connected to the Connector Module Backplane. (see Figure 5).

Pins 1, 2, 3 & 4§ are the test leads that are extended directly to the
line to be tested via the Test Connector and do not have aﬁy function in
the Test Connector.

PIN  NORMAL DESIGNATION
- Test Tip or + Test

- Test Ring or - Test

Teat Sleeve or EC or Pl

- 4th Wire, SP (Rarely Used)
- Not used-

WY g L DO e
i
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Pins 6, 7, B & 9 are the control leads that operate the Test Connector.

EIN ANDIRECT DESIG RIBECT DESIC
6 Tip, + Oper or + Line V or X-M
T Ring, -Oper or - Line R or X-ON or LD
8 Sleeve, C, SL or P Zors
9 NPC (Rarely Used) Y-ON
10 Not Used Not Used

In addition, the Installer must strap the SG or SB post on the backplane
as follows:

Strap 8 to SG if Test Distributor selects an idle Test Connector by
detecting absence of ground on the sleeve. Normally used with
indirect systems. Provides ground on sleeve when Test Connector is
removed.

Strap S to SB if the Test Distributor selects an idle Test Connector
by detecting battery on the sleeve or through the release magnet (Z
lead) on a direct system.

2.3.4d Ribbon Cables -~ Conpector to Matrix Cards

Each Connector circuit must be connected to all matrix cards equipped in
the module, Use the 26 conductor ribbon cables supplied with the matrix
cage. Care must be used to insure the ribbon cable connectors are mated
properly when plugging them onto the backplane and matrix card
connectors. Install all ribbon cables, even if all connector positions
are not equipped. ‘

2.3.K Tip, Ring, Sleeve and ith Wire Leads from Selector DTA

All leads are contained in the 25 pair connector on the backplane. Use
a 25 pair connectorized cable to extend these leads to the selector

outgoing trunk block (0GT) or grading block.

The OGT terminal block pin assignments and lead colors are presented
_below in “YABLE 1.

2.3.L Matrix Card Outlet Cables to MDF

The Matrix Card OQutlet Cables are.connectorized 25 pair cables. Two
cables are required for each matrix card. In 3 wire installations each
cable carries 16 terminals. In 4 wire installations, each cable carries
12 terminals. The cable near the front of the matrix card is for
terminals 1-16 (3W) or 1-12 (4W), the cable near the rear of card is
17=-32 or 13-24. See TABLES 2 and I for color codes.

On connectorized terminal blocks, all sleeves (48) are brought out on
the last Connector equipped. Cable these sleeves to ANI matrix.

NOTE: Be sure matrix cards are strapped for their installed position
prior to installation.
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Matrix cables can be ordered connectorized on both ends or just the
matrix card end. The charts below give pin assignments and color code
information for terminating the non connectorized end.

Pins 25 & 50 with Slate~Violet pair are not used.

Enough slack should be left in the matrix cables to allow a card to be
pulled out the front of the cage to unplug the cables, if necessary for
maintenance,

Cables plugged into matrix cards must have plastic covers on
Connectors, ‘

Check all relay covers to insure they are sedted prior to installing
matrix cards or Connectors.

Connector terminals number 01 to 96 or 01 to 00 when 100 numbers are
equipped.

TABLE 1. PIN & COLOR ASSIGNMENTS

{25 Pair Cable from Connector to OGT Block)

. CONN o LEAD -
TIP RING SLEEVE 4TH | NOY U
PIN | COLOR | PIN

COLOR | PIN | COLOR | PIN | COLOR | PIN JCOLOR

1 [WH-OR |27 |ORN-WH} 2 |V-BL |46
WH-GR | 28 |J&R-WH | 3 |WH-BR |29 |BR-WH | 4 |BL-V |21
WH-SL 130 |SL-WH | 5 {[R-BL |31 |BL-R 6 |V-OR |47
R-OR |32 JOR-R | 7 IR-GR |33 |GR-R 8 JOR-V |22

9

1

WH-BL | 26 | BL-WH |

R-BR {34 |BR-R | 9 |R-SL |35 |SL-R {10 |V-GR |48
BK-BL |36 |BL-BK |11 |BK-OR |37 |OR-BK {12 |GR-V |23
BK-GR [38 |GR-BK {13 |BK-BR [39 [BR-BK {14 [V-BR |49
BK-SL |40 |SL-BK {15 |Y-BL 141 |[BL-Y |16 |BR-V |24
Y-OR |42 |OR-Y |17 |Y-GR {43 |GR-Y |18 |V-SL |50
Y-BR |44 |BR-y |19 |Y-SL |45 [SL-Y [20 |SL-V |25

il ovi il 1ol
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- TABLE 2, 3 WIRE MATRIX OUTLET CABLE COLOR CODE

LEAD DES WIRE — PIN LEAD DES WIRE PIN
3-WIRE COLOR __NO. 3-WIRE COLOR NO.
WHI-BLU | 26 | 13 - 38
R BLU-WHT 1 R9 GRN-BLK 13
S WHT-ORN 27 S9~ BLK-BR 39
S2 ORN-WHT | 7 S10 BRN-BLK 14
T2 WHI-GRN | 28 T10 BLK-SL 40
RZ GRN-WHT 3 R10 SL-BLK 15
T3 WHT -BRN 29 T11 EL-BLU ]
R3 BRN-WHT R11 LU-YEL 16
<3 WHT - SL 3 ST EL-ORN 47
Y “SL-W 5 Si2 RN-YEL 17
T4 RED-BLU 3 112 YEL-GRN 43

R4 BLU-RED 6 R1Z GRN-YEL

15 | RED-ORN 32 113 YEL-BRN 42
R5 ORN-RED 7 R13 BRN-YEL 19
35 D-GRN 33 S13 YEL-SL 45
| ‘%g RED-BRN 5 "%’?f vzz%ziuﬁ %‘2
ED-BR 10-B 6
[ R6 BRN-RED 9 R14 BLU-VIO 21
17| RED-SL 35 T15 VIO-ORN 47
R7 SL-RED 10 R15 ORN-V10 22
ST —BLK-BLU 35 15 VI0-GRE 48
S8 BLU-BLK T S16 GRN-VI0 23
18 BLK-ORN 37 716 VI0-BR! 49
| R8 ORN-BLK 12 R16 BRN-VI 24
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TABLE 3, 4 WIRE MATRIX OUTLET CABLE COLOR CODE

LEAD DES WIRE PIN LEAD DES WIRE- PIN

4-WIRE COLOR NO. 4-WIRE COLOR _NO.
T WHT-BLU % | 17 BLICGRN 38
R BLU-WHT ' R7 GRN-BLK 13
5] WHT-ORN 27 57 " BLK-BRN 39
41 ORN-WHT 2 a7 BRN-BLK 12
72 WHT-GRN 28 T8 BLK-SL 40
R2 GRN-WHT 3 RS SL-BLK 15
52 WHT-BRN 29 S8 YEL-BLU 41
447 RN-W] 4 W8 | BLU-YEL 16
T3 WHT-SL 30 79 YEL-ORN 3
R3 SL-WHT 5 R9 DRN-YEL 17
S3 — RED-BLU 31 S9 YEL-GRN 43
43 BLU-RED i3 4 GRN-YEL 1t
T2 RED-ORN 32 710 | VEL- 4
RZ ORN-RED 7 T RI0 BRN-YEL 19
Y RED-GRN 3 0 VEL-SL _ 25
44 GRN-RED 8 L) SL-YEL 20
T5 RED-BRN 3 i) VI0-BLU 36
R5 BRN-RED i T BLU-VIO 21
55 RED-SL 35 ST VI0-ORN 47
445 SL=RED 10 A gﬁ‘ég» ig 22
76 BLK-BLU 36 112 10-G) 48
R6 BLU-BLK il R12__ T‘H&-m 23
56 BLK-ORN 37 312 VI0-BRN 49

~AW6 ~ORN-BLK T2 4W12 | BRN-VIO 24

2.4 IRAFFIC

EMS~-1 has traffic characteristics that are nearly identical to those of
existing SxS switching systems. Use standard Sx8 traffic tables or
refer to ITEC Traffic Calculations Instruction I-2000 for more complete
information. '

Connector shelves can be multipled together if more than 10 connectors

are required for high traffic groups such as PBX groups. When PBX
groups are multipled each module must have a PBX control card.

2~14 »
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3.0 S (Alsc see Figure 7)

3.1 GENERAL
EMS-1 equipment is very flexible in application and therefore must be
programmed to function as desired in each installation by use of
strapping. This section explains the configuration of the equipment and
how to strap for each function.
Strapping can be done with wire wrap or using strapping olips ITEC PN
270087~000000 for adjacent pins. Strapping put on by wire wrap should
be done with a hand gun to prevent atatic damage to the logic. Use care
in handling to prevent static damage.

3.2 HMAIRIX CONFIGURATION
The matrix consists of 1, 2, 3, or 4§ matrix cards, Each card can have
either 24 terminals of T, R, S, & 4th wire selective ringing control
(4th wire is not required for PBX hunting), or 32 terminals of T, R & S
for single frequency Connectors. See 2.1.4 for full 100 number
configuration., Each matrix card must be strapped, as explained below,
for its position number in the shelf. Battery and ground for the matrix
card is supplied by the associated Connector,

3.3 MATRIX STRAPPING

Each matrix card has ten independent groups of elight relays; each group
is associated with a Connector. From one to five matrix cards may be
assoclated with a cage of connectors. Each matrix card must be strapped
to respond to signals from the control cvards {Connectors) as matrix card
number 1, 2, 3 4 or 5, Thus, there are ten groups of strapping posts;
each associated with a group of relays. All groups of posts on any ohe
matrix card must be strapped the same so that the entire matrix card
with its common outlets will be addressed in the same fashion by each of
the Connectars.

Thus, for a three matrix card system, Strap C (common) to 1 (ten places)
on the top card, C to 2 (ten places) on the next card down, and C to 3
(ten places) on the third card down. Do not skip numbers (i.e. 1, 3,
will not work.) ’ »

C posts - 10 places - Strap to 1, 2, 3, 4 or § to indicate which matrix
card this is. On matrix cards with 6 sets of posts, the #6 set is never
used for Conmectors.

RELAY

Figure 6.
. C g-p-f-i-8 C

gRane
12345

RIBBON CABLE
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3.4  CONNECTOR STRAPPING

3.4.A

30’4"3

3.4.C

3.4.D

3w

Required when only the T, R & S are cabled to the MDF for single
frequency ringing. ‘

L1

Réquired when T, R, S & 4th are cabled to the MDF for selective ringing;
Frequency per Terminal or coded ringing. :

3W or 4W straps must be installed for the Connector to function.

Matrix Size

Strap Pin C to pins 1, 2, 3 or 4 that corresponds to the number of
matrix cards equipped in the module; i.e. for 3 matrix cards equipped
strap C to 3. Do not strap for full 100 number configurations.

4th Wire Supervision to Selector

Strap only when 4th wire supervision is required. To return supervision
on the 4th wire (EC, HS, B etc.) strap as follows:

Strap Provides

Clh to C5 Ground on answer.

3 to C5. 800 ohm Ground on answer.

C6 to C5 800 Battery on answer.

Cl to C2 Ground when idle or unanswered.

C3 to C2 800 ohm Ground when idle or unanswered.
C6 to C2 800 ohm Battery when idle or unanswered.

Idle Sleeve Battery

The condition of the connector sleeve in the idle state is normally 800
ohm battery. Absence of ground seeking equipment will recognize this
battery as an absence of ground. In the event an idle sleeve must be
open, remove diode D3 by cutting the leads and removing from the PCB.

Where 500 ohm battery is required the "S500" (Sl to S2) strap must be
installed. Install 500 ohm strap for complete exchanges of EM3-1
equipment. When 350 ohm battery is required on the sleeve for battery
testing systems strap S1 to 32 to S3.

For idle sleeve battery values other than 350, 500 or 800 ohms, ceﬁfacﬁ
ITEC customer service department for special instructions. '

3-2
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3.4.E

Term 99 ?eat Humber

>Strap *g9" posts to cause the dialed test number 99 to terminate on

B'BQF

terminal 96 instead of going to intercept. Allows 9§ to be retained as
a test number when adding EMS-1 to existing equipment. Wire test
equipment to terminal 96. Do not strap ia full 100 number
configurations.

wge® Strap {Special)

Install the "K" strap when EMS-1 Connectors are added to systems that

. have line circuits with less than 1200 ohms cutoff relay coil

3.4.G

3.4.H

3.4.J

3.33.32

resistance., Normally required gply if revertive call by directory
number is used (~11 option on Connector) in ITT SxS systems. This strap
is otherwise applied in special situations reqairing idle test
sensitivity to be aéjasted.

Peg Count Tinming
When strap "50" is installed the ground pulse to operate the peg count

meter is reduced from 150 ms to 50 ms duration. Use 50 ms when peg
counts are monitored by a traffic scanner.

Ringing Treatment
See section 3.5.4 for instructions on ringing options and strapping.

If ringing option card 500186 or 500187 is not equipped, strap plug-on
posts Al to A2, A3 to Al and D1 to D2.

No Snperviaioa Option -~ (?aetory Option)

The No Supervision Option is installed by the factary on special order
only. It prevents reverse battery on selected tens groups for no charge

calls.

Strap the selected tens group such as 3 to NR and none of the ten
numbers in that group will return reverse battery supervision upon
answer,

No Revertive Call, Last Party Release or NU TONE/Meter gpticﬁs

When option card 500185, 500188 or 500189 is not equipped, the plug on
posts for that option must have the following straps installed.

Al to A2, Bl to B2, D1 to D2 & A4 to A5.

See section 3.5D.
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3.5.A Ringing Options

The EMS~-1 Connector can be arranged for all common methods of ringing by
equipping the Connector with the appropriate option card and/or
strapping for the ringing method employed for a given installation.

Following is a éessrigtian of ringing methods and how the Connector and
option cards are arranged for each method.

3.5.A1. Single Frequency & Frequency per Shelf

With single frequency ringing, all telephones assigned to a
connector group are rung with the same ringing frequency
{(usually 20 Hz). Different connector groups in the same office
can have different freguencies, however, allowing multi-party
lines by assigning numbers to the same party line from various
connector groups. If the entire exchange is being rung with the
same frequency, no more than two parties on the same line can be
rung selectively. '

Single frequency exchanges normally have a high percentage of
one party lines. Single Party ringers are conneclted bridged
‘across the line, When two party lines are utilized the ringers
are connected to ground, one on tip and one on ring, with the
connector terminal jumper being reversed on the MDF for the tip
party (divided ringing).

If interrupted generator is available, no ringing option card
(~-15, 500186) is required. If only continuous ringing generator
is available, the 500186 ringing option card must be equipped to
control ringing from an interrupted ground pulse via the PU pin.
Strapping methods are as follows:

a. Interrupted Battery Connected Gemerator. To arrange the EMS-1
Connector for battery connected single frequency ringing, it is
only necessary to install three straps on the Connector mother
board where the ring option card would plug on for other ringing
methods. Strap pins Al to A2, A3 to A4 and D1 to D2.

b. Interrupted Ground Connected Generator. A 3 watt, 400 ohm (+ or
- 50 ohms) resistor is required to supply trip battery. Strap
the Connector PCB; . £

A4 to A2

Dl to A7 with the resistor
A3 to Al ‘

, 3-5 :
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3.5. A2,

Continuous Battery Connected Gemerator. Plug on 500186 ring
option card (see Fig. 7). Strap option card;

1l to 2
3 to 4§
7 to 8
10 to 11
14 to 15

Wire interrupted ground for ring control to PU pin on
backplane,

Continuous Ground Connected Generator. Plug on 500186 ring
option card (see Fig. 7). Strap option card;

1l tod
2 to 3
7T to 8
g to 10
13 to 14

Wire interrupted ground for ‘ring gontrol to PU pin on
backplane.

ddding Single Freguency Shelves to Frequency Marking Offices.
Use "™¢"™ above except wire the mark lead for the frequency
desired to the PU pin on the backplane,

Frequency Marking (~15) -~ Decimonic, Harmonic and Synchromonic
Frequency marking (frequency per terminal) requires option card

500186, Frequency marking is a method of selecting the ringing
frequency to be applled to the telephone dialed, allowing full

- selective ringing of up to ten parties on a line when using

divided ringing. (Only one party's phones ring.) It is
necessary to reverse the Connector tip & ring, by using a
bunching block, to ring parties & thru 10 on the tip side of the
line.

Marking is accomplished by the interrupter alternately applying
each ringing frequency (up to five) to the generator lead.
Synchronized with each frequency, a ground is applied to its
respective mark lead. Mark lead one for frequency one and so
on., The mark leads are cabled to the MDF connector terminal
blocks. When a connector terminal is assigned, 1t is determined
which freguency ringer it will have and the appropriste mark
lead is strapped to the 4th wire. In the Connector, the ground
on the 4th wire (from the mark lead) will operate a relay that
will connect the generator lead to the ring of the called number
during the time the associated ringing frequency is present.

The 500186 ringing option card must be strapped as follows:

3-6
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E

3.5.43.

Battery Connected Generator - strap pins 1 to 2, 3 to 4, 6 to 7,
10 to 11 and 14 to 15.

- Ground Connected Generator - strap pins 1l tol, 2 to3, 6 ;c Ts

9 to 10 and 13 to 14,

The last row of terminals are strapped together on MDF terminal
blocks for mark leads. Cut straps or jumper blocks together to
assign mark lead appearances as desired.

Code Ringing -15

Code ringing requires option card 500186. Code ringing selects
the party on a multi-party line by ringing the telephones 1 long
ring, 2 short rings, 1 long & 1 short ring, ete. and cn}y one
ringing generator frequency is used.

If the telephones are bridged on the line, as many phones can be
rung as there are codes available. By wnneetisg the ringers to
ground from tip or ring (divided ringing) each ‘'vode can be used
twice. With divided ringing the terminals are jumpered to a
bunching block which reverses the tip and ring for the tip
parties.

For revertive call, calling party rizzg-s;:}.ash wire riag-s;lash
lead from interrupter to pin 4§ on the backplane.

The ringing codes generated by the interrupter are cabled to the

MDF connector terminal blocks. When a number is assigned, the
selected code is strapped to the 4th wire. In the Connector,
the ringing codes (grounds) operate the ringing relay to cezzneet
generator to the ring of the called line.

The 500186 ringing option ear*é must be stra;;peﬁ as follows:

Battery Connected Generator - strap pins 1 to 2, 3 to &, 5 to 7,
10 to 11 and 14 to 15.

Ground Connected Generator - atrap pins 1 to 4, 2 to 3, 6 to 7,
9 to 10 and 13 to 1.

Special Strapping for Synchronized Code Ring Tone

8trap option plug-on as abe?e (8tandard Straﬁping}. In

addition:

1. Cut tracks on backplane on pin A8 (RBT) to remove multiple.

2. Cut tracks on backplane on pin Ad (Trip +) to remove
multiple.

3. Disconnect any RBT connected to m&daie.

4., Strap A4 to A8.

5. Add .047 capacitor from strapping pin 2 to strapping pin 12
on 500186 ringing option earﬂ. Ring tone should now follow
ringing. .

3-7
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3.5.A4,

Superimposed Ringing ~16

' Selective superimposed ringing requires option card 500187 which

is arranged to allow it to be adapted to all Sx35 methods of
superimposed ringing. Polarity per shelf does not require the
option card.

A general explanation of superimposed ringing applies to all
systems. However, details vary between systems of different
manufactures, ’

The Connector provides single party and party-line service on a
terminal-per-station basis, The associated ringing generator
(one frequency only) and interrupter are arranged for
superimposed ringing, a scheme which provides semi-selective
ringing on B8-party lines. Each station on a party line has a
code of one or two rings. The code and polarity applied to the
line is determined by the interrupter lead connected to the Ath
wire., Each interrupter lead corresponds both to a code (one or
two rings) and to a polarity of 35-40 volts DC superimposed on
(connected in series with) the generator lead (+ GEN or - GEN).

Only one generator lead is wired to the Connector. The return
side of the ringing generator is grounded permanently. The
other side is connected for half the ringing cycle to the

" positive terminal of a 35-40 volt battery and for the other

half-cycle to the negative terminal of another 35-40 volt
battery. The opposite terminals of the 35~40 volt batteries are
connected to the single generator lead. Thus 35-40 volts DC are

superimposed on 90 volts ringing current.

Ground is applied via an interrupter mark lead to the Connector
at the same time that the polarity of superimposed DC battery,

‘associated with that lead, is connected in series with the AC

ringing voltage. This synchronization between interrupter and
generator leads makes possible code ringing from a single
generator lead. It provides & method for connecting the
generator lead to the line, only, when the superimposed DC is
poled correctly to operate the biased ringer of the called
station., By reversal of the tip and ring, either side of the

-~ line may be rung to ground.

The following strapping is for common ITT, SC and AE selective
superimposed ringing arrangements. The 500187 ringing option
card can be strapped for other arrangements if required. Review
the circuit schematic for additional information.

ITT SxS - Strap 500187 option pins E to D and #1 posts. Wire

"Sup M" lead from interrupter to installers wiring pin #1 on the
backplane,
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AE SxS ~ Strap 500187 eptioﬁpins E to D and numbers 1 & 3
posts., Wire all ring codes to pins 1 to 4 on backplane, pin 1
(+ Ring 1), pin 2 ( - Ring 1), pin 2 (+ Ring 2), pin 4 (= Ring
2}: » :

SC XY ~ Same as AE above.
Polarity per shelf operation

The 500187 ringing option card is not required if the ringing is
interrupted. ‘ ;

For Pos. polarity strap:

A} to A2
D1 to A7 using a 250 ohm 3 watt resistor

A3 to AL
For Neg. polarity strap:

Al to A2
A3 to A4
Dl to D2

3,5.45. Terminal per Line (TPL)

Ringing control for TPL is done by dialing a third digit into
the Connector that selects the ringing frequency and line
polarity of the telephone to be rung. The EMS-1 connector is
not arranged for TPL operation. '

'3,5.B Timing Option ~14

The 500092 timing option card is equipped to provide two timing
functions: 1. Trouble disconnect that will release the circuit in l, 2
or 4 minutes after seizure or after the last dial pulse if the circuit
is not answered. 2. Post supervision disconnect that will release the
cirecuit within 23 seconds after the called party goes on hook, if the
calling party does not go on hook.

Units prior to KS issue 9 had soldered straps to set times. Starting
with KS issue 9, a 10 position DIP switch is used. Set times desired in

accordance with the table below. Post supervision times of 6, 10 and 17
seconds are not available on the newer units with switches.
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- TABLE &%

FUNCTION TIME SWIICH STRAPS

Irouble Disconnect

(Timing starts when trunk 1 Min 8 Z-1M

is seized or at last dial 2 Min 9 Z~2M

pulse when unanswered) 4 Min 10 Z-- UM

Post S \sion Di |

(after called party goes on 2 Sec y Y-238

hook 4 Sec 5 Y-48
6 Sec NA Y-48 & X-28
8 Sec 6 Y-85
10 Sec NA ¥-88 & X-28
12 Sec 146 Y-85 & X-45
15 Sec 7 Y=153
17 Sec NA ¥=158 & X-23
19 Sec 1&7 Y155 & X-43
23 Seo 2 &7 Y-155 & X~-8S8
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3.5.C Fuse Failure Busy Option Card -12

3.5.D

This option provides a method of making the Connector isasy (by ground on
the sleeve), in absence of ground searching systems when the fuse on the

Connector PCB blows.

Revertive Call Option 11

The 500185 revertive call option provides direatery number resfertive
call without access digits or adapters.

The following strapping options are provided.

HLO -

S-83
or -
S5-82

LTR -

NWB -~

RWF -

KOR -
NOT -

Strapped when office does not have balanced }.aci:ez:t line circuits.
Without this strap the Connector is freed upon answer: and the
parties receive talk battery from the line eir-eait.

With the NLO strap installed, the connector is held during the
conversation and battery feed is from the terminating side of the
Connector. The originating switchtrain is released.

Strap only when necessary to increase sensitivity of sleeve test
for revertive call. Normally no strap is required, however, if
the connector does not test a revertive call sleeve as a revertive

‘call, strap S3 and retest, if not yet sensitive enough strap S2.

Also so not strap 31.

{Low Test Resistance) Adjusts resistance value inserte{i into
sleeve for revertive call test. With the strap not installed the
test value is 120 ohms, which is used by most AE systems. With
the strap installed the value is approximately 50 ohms which is
used by ITT and SC systems. When adding EMS-1 to existing systems
strap the value used in the present Connectors. Do not strap for
EMS~1 systems,

Shortens length of switchtrain winkoff, normally strapped. Remove
if switchtrain does not have sufficient tinme ta reiease on
revertive call, :

Non wink back - to prevent release of switchtrain during winkoff.

Hon wink forward - to prevent release of switchtrain éarias
winkoff, :

No open Ring - special use straps.
No open Tip - special use straps,
Straps normally installed are as follows:

Non Lockout office - (Hold Connector) NLO, LTR, SW
Lockout office - (Drop Connector) LTR, SW, NWB
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3.5.E

3.5.F

3.5.G

3.5.H

Last Party Release -13

The last party release option is used with AE and SC systems that have
revertive call by directory number using a special switch that is
accessed by a 1 or 2 digit code. This option allows the Connector to
drop the accessing switchtrain, including the revertive call switch, but
hold the Connector via the answer relay to provide talk battery during
the conversation. The SW strap is normally installed, remove if winkoff
time of sleeve is too short to drop off originating switchtrain.

Automatie Intercept -17

Plugs onto Connector to provide routing to intercept via backplane when
a number is dialed that does not have battery or ground on the terminal
sleeve, No straps are required,

Revertive Calif&utcnatie Intercept ~18

This plug~on option is a combination of ~11 and b—-*i? options. Refer to
paragraphs 3.5.D and 3.5.F for strapping.

NU-~Tone/Metering -19

This plug-on option provides number unassigned (NU) tone when a number
is dialed that does not have battery or ground on its sleeve. Also, it

provides a +48VDC pulse (150 ms) on the accessing sleeve on answer for

operating a subscriber billing meter. No straps are required.
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3.6
@gm 3.6.A General

The EMS-1 PBX control option is plugged into position 1 of the connector
module to enable the standard connectors in that module to PBX hunt.
The EMS-1 PBX operation provides greater flexibility of number
assignment than standard step-by-step rotary or level hunting
connectors. The following features are equipped in the 600138 PBX
control:

a. Up to 48 groups can be assigned

A group can be a pilot (start) number and 1 alternate, allowing 48
groups in a 96 terminal module. ’

or
A group can consists of 1 pilot number with 95 alternate numbers, or
~any combination within the 96 numbers available.

b. Non-consecutive number assignment

Any PBX group can have any available terminal in the 96 number module
assigned to it. For example: if 5330 has alternates 5331, 5332 and
an additional terminal is needed, 5310 could be assigned.

c. Pilot number is active

e ‘ The pilot (or start) number for a PBX group is active as in normal
Sx8 practice. - :

d. Multiple pilot numbers

In the event a large PBX group requires a primary pilot number for
all terminals equipped and a secondary pilot number to search only
the last portion of the group it can be programmed by assigning only
the alternate numbers to the secondary pilot number that it is to
control. The NB strap must be installed which prevents reaching
alternate numbers lower than the pilot number. The secondary pilot
number can also be an alternate for the primary pilot number.

e, Night Service

1. Cut off hunting from a remote location:  a relay located in the
central office and controlled from the customers premises can
apply a ground to the PBX control circuit to disable the hunt
feature for that group (groups 90, 91, 92, or 93). All calls to
the pilot number(s) will reach only the number dialed. If it is
busy, the caller will receive a busy signal as usual. See Figure
5 for connecting points. .

2. Dial an alternate number. The call will go to that temiﬁa};(aad

; will not hunt.
p—

&
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k.

Group Overflow Metering

Up to 3 groups can be programmed to peg overflows for traffic

information. This is done by simply programming 97, 98 or 99 as an
alternate number to the group. If that group overflows, a ground
pulse will be applied to the meter connected to the respective pin
97, 98 or 99 on backplane.

Programming from Front Panel

All PBX assignment activities are performed on the face plate of the

PBYX control card with buttons and switches. No wiring is required.,

Refer to 3.6.B for programming instructions.
Power Fail Guard

The PBX control card has backup power that protects the memory for
several hours if the power is interrupted or the card is unplugged.

High Traffic Groups

Connector modules can be multipled together as required for high .

traffic groups. A PBX control card is required for each module and
all must be programmed the same. :

Test oi’ PBX Assignments _
By operating switches in the face plate, all PBX assignments can be

verified by digital readouts on the Connector Test Card. Refer to
3.6.C for test instructions.

3.6.B Programming

e

b.

Group number -

Each PBX group must have a different group number. Groups requiring

night service rotary cutoff must be 90, 91, 92, or 93.

The group number is set on the digital switches at the top of the
face plate., All programming activity with other switches will relate
to the group number displayed.

Filot Nuamber -

1. Set terminal number switches to listed PBX directory number,

2. 3et toggle switch to pilot.

3. Push réeeaaeé PGM button to store pilot number.

3~-14
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PBX CONTROL SWITCH LOCATIONS

{ oty

EMS
PEX CONTROL
600138

3-15

‘TCI Library www.telephonecollectors.info



3i6 ;C

Co

d.

@,

Alternate Numbers -

1. Sét terminal number switch to the terminal number for lst
alternate,

2. 3Set toggle switch to ALT.
3. Push PGM button.
4, Repeat for each alternate number assigned.

5, If a number is to be both a pilot and an al*sernate’, pet the
toggle switch to each in turn and push PGM button each tine,

Group Overflow Metering -

Meter outputs are designed as 97, 98 & 99 on the backplane; each is
wired to a separate meter.

To assign one of the meters to a group simply program 97, 98 or 99 as
an alternate number. When all numbers are busy the meter will
receive a ground pulse. (Not valid for 100 number operation).

Deletion of Groups or Numbers

To delete a group, or one number from a group, set the group number
switches to 00. Then in turn set the terminal number(s) to be
deleted on the terminal number switches and operate the PGM button
twice, once with the toggle set on PILOT and once with the toggle set
on ALT. To delete a group, all numbers in the group must be deleted
individually.

Test & Verification of PBX Assignments

All assignments in the PBX memory can be verified by operation of
switches on the PBX card face plate and monitoring the digital display
on the Connector Test Card.

a.

b.

Set Connector Test display on "P" by operating STEP switch.
To verify terminals assigned to a group;

1. Set group number to be verified on the group number switches
at the top of the PBX card face plate.

2. Operate toggle switch below group number switches to FIRST.

The lowest (generally the primary) pilot number will display
on the test card,

3-16
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3.6.D

3:5:E

3. Operate toggle switch to NEXT. Subsequent pilot numbers, if
any, will display. Each subsequent operation of the toggle to
NEXT will display pilot numbers assigned in the group under
test until all pilot numbers are displayed, then OF will hs;
displayed. Continue operating the NEXT switch and all alternate
numbers will be displayed in turn then OF when no more alternate
numbers are available. The ALT LED will light on the test card
to indicate a PBX ALT number. :

¢. To verify alternate numbers assigned to a pilot number, simulating
action of a Connector;

1, Setting of Group Number Switches is unnecessary.
2. S8et pilot number to be tested wiﬁh directory number switches.

3. Operate the toggle switch located below the directory number
switches to FIRST; the lst alternate number will display on the
test card. Operate the toggle switch to NEXT and the next
alternate in line will display.

Continue to operate the NEXT switch to display all remaining al-
ternate numbers in turn. The ALT LED will light on the test card.
Note that searching for alternate numbers always starts at number
01 and progresses to 96 no matter what the pilot number is.

Strapping

1. Strap NB on the card can be installed to cause the alternate search
to start at the pilot number and not search numbers lower than the
pilot number. The strap is located on a four post strip near the
edge connector. Strap the two bottom pins together. The top two
pins are test points and must not have wires or straps attached.

2. Strap 50 located near the top edge of the PCB shortens the overflow
meter ground pulse to 50 ms from 150 ms, .

3. Erase is not a permanent strap, but is shorted momentarily to erase
all numbers stored in memory, Short the two pins for 10 seconds to
discharge the capacitors that provide backup power for the memory.
{(Circuit removed). Erase posts are located just below "50" straps.

Operation with 100 Numbers

The PBX Card must be modified to disable the group overflow peg counts
to allow 97, 98, 99 & 00 to function as PBX numbers. Number 00 can only
be a pilot, never an alternate. Number 00 will not display when testing
the numbers assigned, but will function during call processing.

This arrangement can also be used when only 96 numbers are equipped to
redirect number 97, 98, 99 & 00 to a working number, Assign the listed
number as a pilot with a working number as an alternate. This is useful
to prevent number changes if a 96 number group replaces a group with the
last four mumbers assigned, Do not connect intercept to the backplane,
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3.6.F Intercept Operation Using PBX Control

In Modules equipped with PBX control, intercept of unassigned numbers .
can be done as follows.

1. Jumper one unassigned number to intercept.
2. Program all unassigned numbers to one PBX group as pilot numbers,

3. Program the number jumpered to interoepi; as the alternate number to
that group. :

Any unassigned number will appear busy and rotary to the alternate which
is connected to intercept.

When a number is assigned, simply remove it from memory as stated in
Paragraph 3.6,B.e.
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3.7

3.7.4

3.7.B

IEST CONNECTOR 600139

The Test Connector card has two distinet functions and circuits. One is
the test display and monitor for the Connector Shelf, the other is the
Test Connector for test and verification functions. : :

Connector Test Function

Displays the terminal number a Connector is terminated to, when that
Connector position number is displayed. The Connector to be monitored
is selected by operating the STEP switch up or down to assign the
display to the desired Connector. When the PBX control clrcuit is being
tested, a P will show in the CONN window. If the connectar terminal
selected is a PBX alternate choice, the PBX ALT LED will light., See
section on PBX hunting for additional information on testing PBX
assignments.

Test Connector Function

Accessed by a test and verification Distributor or Selector and provides
access to a selected terminal for line or equipment test by the Wire
Chief or busy verification by the toll Operator. A BY LED on the face
plate indicates busy when the Test Connector is in use. A CT LED
indicates cut through after dialing. JNote: No LEDs will light on
direct operation until the tens digit is dialed. :

The Test Connector is designed to work with AE, SC, ITT, AEI, GEC,
Standard Electric, Plessey, Northern Telecom and WECO Test Selectors as
well as the EMS-1 Test Distributor. It is necessary to strap the card
to enable it to function in the correct mode for the type Test Selector
or Test Distributor it is being accessed by. (See paragraph 2.3.H)

3-19
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Two methods of controlling the Test Connector are used, direct and
indirect. The direct method is where the Test Connector is only a
mechanical and the V & R or ¥ & Y is pulsed from the Test Selector.
EMS-1, ITT, some SC, Northern Telecom, WECO, Plessey use direct control.
Indirect control is where the Test Connector has a dialing relay and
hold function and receives loop pulsing from the Test Selector via the T
& R. Refer to TABLE 5 for representative strapping.

The Engineer or Installer must verify the operation method of existing
Test Connectors and strap the EMS-1 Test Connector to fungtion in the
same manner.

The following straps, as applicable, must be installed. Refer to Fig. 8
for location of straps on PCBE.

Direct required for direct control operation.

(6 placea) ’

Indirect required for indirect control operation.

(6 places)

3w required where only T, R & S leads are wired to the

{4 places) MDF from connector terminals,

hw required where T, R, S & 4th (or Mark) leads are
{5 places) wired to the MDF from connector terminals.

6L, TL, 8L required only with direct control systems. (Some direct
control systems will function properly without these straps
but most require them). HNot regquired with EMS-1 Test
Distributor 600152. :

% required only with indirect control systems that require a
solid ground on tip.

MS Matrix size, strap MS to 1, 2, 3 or 4 determined by the
number of matrix cards equipped in the module.
Example: 3 cards strap MS to 3.

Bg strap with AE systems requiring NPC {(Normal Post Control)
ground, (Rarely Used).

M9 strap with XY systems requiring Y-ON ground.

Xy special straps for XY systems when X or Y off normal are
required,

XY¥-XON strap for off normal after lst digit.
XY-YON strap for off normal after 2nd digit.
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M- ON
M-1D
M~2D

M6 & MT

M8

special straps for certain uncommon applications.

strap if SC off normal iz required.
strap to operate M relay after lst digit.
strap to operate M relay after 2nd digit.

‘normally required for all systems, removed when s;ﬁ&‘cial
treatment of T & R is required under contrel of M relay.

used only with SC exchanges originally equipped with S30248
test connector. *

Level Mark - allows f;em digit to be marked fdr one digit
operation, This is a factory option equipped on special
order, :

Fuse Failure Busy Option is available as a plug on to busy the Test
Connector if its fuse blows. Used only in indirect systems.
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TABLE 5.

Test Connector Straps required

1. ITEC EMS~1 Direct, 3 or 4 wire, Matrix Size, M6, M7
complete exchange

2. ITT Federal or Kellogg Eireet,kB or 4 wire, Matrix size, 6L, 7L, 8L,
11156 replacement M6, M7

3. Stromberg Carlson Direct, 3 or 4 wire, Matrix size, 6L, 7L, 8L,
30248 replacement M=-ON, Y-ON, M6, M8, MO.

L. Stromberg Carlson Indirect, 3 or 4 wire, Matrix size, M-1D, TG, M7
30161 replacement

5, Autamatic Electric Indirect, 3 or U4 wire, Matrix size, M6, M7
58466 replacement ’

6. Western Electric | Indirect, 3 or 4 wire, Matrix size, M6, M7

7. Northern Teloom Indirect, 3 or 4 wire, Matrix size, M6, M7

8. Standard Electric (ITT) | Indirect, 3 or 4 wire, Matrix size, M6, M7

9. GEC Direct, 3 or 4 wire, Matrix size, 6L, TL, 8L,
M6, M7 J—
10. Plessey Direct, 3 or 4 wire, Matrix size, 6L, TL, 8L, |
M6, MT
11, AEI Direct, 3 or 4 wire, Matrix size, 6L, TL, BL,
M6, M7

Note: See Fig. 8 next page for location éf strapping points,
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5.0 INSTALLATION TEST GUIDE

5.0.4

5.0.B

General

This Test Guide for ITEC EMS~1 equipment is intended to be a general
guide for testing to be performed during installation, It can also be
used as a check list of the tests that have been performed for equipment
acceptance records. [Each applicable item in this guide should be
initialled by the Installer in charge, attesting that the equipment item
covered has been fully tested as specified.

EMS-1 equipment can be tested using the same procedures commonly used to
test any SxS type switching equipment. The Technician has a distinct
advantage, however, of having many Light Emitting Diodes (LED's) and
digital displays to show the progress of the call being processed.

This guide includes all basic items in a complete new EMS-1 exchange,
however, it can also be used for equipment additions as applicable. It
is organized in the sequence in which testing should be performed. It
is desirable to test the equipment in reverse sequnce to normal call
progress so that tests are always being conducted into aquipsaezxt that
has been tested,

Testing Procedures for Connector Module 800030

1. Refer to preceeding sections of I-2130 for drawings and equipment
details., Verify power wiring to be correct and free of foreign ground
or EMF potential and ?&:*ii‘y fuse alarm operation, prior to fusing the
module.,

2. Dial each connector with and without loop resistazxeex to veprify
ability to register pulsing. Observe the connector test card for
proper number display.

3. Make up a movable test plug to allow connector numbers to be
terminated to a telephone connected through 750 obms resistance in
each side of the line and 3 MF capacitor and 20,000 ohms across the
line, Terminate 2 calls from each connector, verify proper LED
indications, answer and talk. Observe ring trip function (CONN LED)
for fast trip action during silent and ringing periods.

Connector LED functions are:

03 Out of Service - Indicates 08 switch is operated.

¥ A Seize - Same as dialing or A relay. Follows dial pulses.
BY Busy ~ Same as hold or B relay.

cr Cut through - Indicates matrix relays are operated.

RING Ringing - Indicates ringing is enabled.

ANS ANSWER - Follows supervision of called party.

. 5=1
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6.
Te

8.

9.

10.

COMN Connect - Same as ring trip relay operation.
BT Busy Tone - Indicates call went to busy.

RC Revertive Call - Indicates call went to revertive call {only
used when revertive call by directory number option is
equipped). Not used outside North America.

When ~19 500189 NU/Meter option is equipped this LED indicates
+48Y meter pulse on sleeve.

PBX PBY Hunt -~ Indicates that the connector terminated to a
subscriber number other than the one dialed due to the PBX
rotary hunt function operating.

Fi Fuse Alarm - Indicates a fuse on the circuit card is blown.

Dial a number from each Connector to a vacant terminal. Busy tone
should be returned. Note that when & working number is called, the
line LED on the associated line card will illuminate. Note: 1200
ohm battery is required on sleeve for Connector to cut~through.

Operate all OS switches, observe that 0S LED illuminates and check
sleeves on DTA or OGT block for presence of ground.

pial all numbers from each Connector, answer and talk.

In all PBX number groups, program a PBX group into the 600138
control card. Test, using the connector test circuit, and ring all
phones (use minimum of 3). Check each Connector for PBX operation.
See 3.6 for detailled instructions.

Access the Test Connector via the Test Distributor and/or operator
verification access and ensure that it cuts the +, -, p test leads
through the proper terminal and makes Connector #10 busy. (The Test
Connector shares the #10 Connector Matrix).

Go to the Selector DTA {assi@ia.g all grading and outlet jumpers are
in place) and short the T & R to each Connector, test that ground
appears on the sleeve. This test will verify jumpers and cabling
from the DTA to the Connectors.

Traffic Meter operation must be verified.

The Meter outputs provided are:

Peg Count -~ A ground pulse (50 or 150 ms as strapped) appears each
time a call iz attempted.

A traffic scanner can be connected to the connector sleeve at DTA
0GT block. .

5-2 -
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11.

PBX Group Busy - 97, 98 & 99 - A ground pulse of 150 ms for up to
three PBX groups to be observed. Program 97, 98, or 99 to the group
to be observed as an alternate. See PBX instruction Section 3.6 for
greater detail.

NOTE: This function cannot be used when PBX groups have 97, 98, &
99 used as working numbers.

All grading cards completed with information about access from
selectors and the associated line circuit.

The Installer in charge should sign and submit this form to the
Installation Manager attesting to having performed all tests listed.

I certify that all applicable tests herein have been performed and all
deficiencies corrected.

Installer in Charge DATE

I verify that all tests herein have been performed by the Installer in

charge. :

Acceptance Test Engineer  DATE

5~3




IEST CONNECTOR ACCESS
SEE TEXT FOR DETAILS
PERTAINING TO THE TEST
DISTRIBUTOR SYSTEM
BEING WIRED TO.

GRPGO (A37 )
CRPIL (A38)=
GRP92 (A39)»
GRPY3 (A40)

PBY NIGHT CUTQFYF
Wire external
ground direct to
edge connector pin
for group #
assigned.

L4 L
COMMECTION POINTS For "A" L "B
JACK MULTIPLE THROUGH OFFICE.

INSTALLERS WIRING

STRAP FOR LEADS USED, See VBBV

BATL. GRD & FA

INSTALLER TO WIRE BATT, GRD TO BAY Fuse
(5a) usime 20 GAUGE PAIRED WIRE. FUSE

MARM TG BE WIRED TG BAY FUSE ALARM WITH
27 SMXGE WIRE.
MOTE:

FUSE M.AMM OUTPUT FROM THIS SHELF

18 500 ovt BATTERY. STRAP OUT RESISTOR

MISAME (ALL TRAP ? IF HOT REGUIRED.
STRAP FOR CALLED PARTY WOLD. EMS~-1 CONNECTOR BACKPLANE SEE TEXT FOR IDENTIFICATION OF EACH LEAD)
§rr=c CONNECTORS ﬁ ano To Backplane Multiple
HiDE ¥M ¥ s
MADE 1M b A - From Bource
W 1 ' ? ‘ 5 - t A
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: S A i i————— i '»m puaes pd }
s “ % = N
S \ 4 %«;f o :...._..ﬁ & wwy 20 Installer Strap to
- ™ o o "y wmnit, » amf Connect to Backplane
€§ 3 gD G s ao 2s PR IS Ty Bvciesch
H o e - : 3 : Ny > 2 - ~ -2 g —4 e
N = ; e 2 s 1
32 > xﬁ % 7 223 = * -k 7o » -
§ *n 7 ﬁ e v 7 e — p
' = e =T s 2 5
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e "~ W & sy .
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M LW . .. .= *
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/ }\‘ eh »le Pih als .
ﬁ » o » - o » 1 - .
» * ® . s . PRY. OF METERS
s : . : : . 4 f ¥IRE TO METER PANEL, SEE
ole s ol oo e s oo ::m: TEXT FOR DETAILS OF PBX
*)» aj» ee »le 2l » wle #9098 o GROUP OVERFLOW METERING.
i ‘l.i\‘((l < e i B L 3 » »

25 PAIR CONNECTOR FOR CABLE TO GRADING BLOCKS OF
PRECEEDING SELECTOR STAGE, CONTAINS T, R, $ & 4w,

PALKIA KiIBEUA L

TEN CABLES TO COMNECT COMMECTORS TO MATRIX
CARDS ARE PROVIDED WITH THE MATRIX CAGE,
INSTALLER SHALL INSTALL ALL CABLES, EVEM
IF CAGE 18 PARTIALLY EQUIPPED.
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WHER LOOP EXTENDERS AND VF REPEATERS ARE

TO BE INSTALLED IN THE COMMECTOR, CUT
sTRAPS BETNEEN AL5 & ALE anp mevween 815
§ 816 AND CABLE TO LINE TREATMENT EQUIP~

MENT ,
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(99 accesses Tern %6 17 sTRAPPED)
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HOTE: HUMBERS 1H FRORT OF [TEMS
T RBE TEXT PARAGRAPH RUMBERS.

3,40 SLEEVE BATTERY ~ 500 CHMS wemd
stRse si 1o s2 wugn SO0 pus
BATTERY 15 REGUIRED ON (OLE
SLEEVE TO INDICATE MOT Sugy,
strar 3b 70 52 10 3§ wes
F50 o BALTERY 15 REQUIRELD,
REWOVE DIODE B3 ¥F OPEN SLEEVE
1S REQUIRED,

355 TIMING OPTION CARD s
[ .

SEE TEXY FOR STRAPPENG.

7,7

RING GPTION CARDS
BO0IBE BOOI8T

svoco

s 3

)
i

348 KO SUPERVISION OPTION
SPECIAL FACTORY OFTION T
PREVENY REVERSE BATTERY OH
SELECTED MUMBERS FOR W
CHARGE CALLS.

00052

3,46 PEG COUNT TIMIRG
ATRAP TU CHANGE PES COUMT
rsE eron 150wz 1o S0ks.

34E K STRAP FOR RC v
SEE YERY,

TEST POIRTS sessssmsmmmmmmmmmemiond

B HGT WIGE Yo ve1 oR T2,
THEY ARE FACTORY TEST POINTS.

Tug IERM 99
staar To ssoe 99 1o e
USED A% & TEST HUMBER,

SOMeS

18

-

I3

Bies-

R /.FM.g BATRIX SIZE,

SIRAP  TO- MUMBER OF MAALX,
MRS EILPPER, -

 UAST PARTY RELEASE -13 .

WU TOME £ +4BY METER 34

Pt -

3,54 RING OPTION CABDS
4

00188 % 001877

WREN OPTION CARD 18 NOT EWULFPED
sranr &l to 2, A3 10 & aen pl a2,
skE eamacaarn 5.9 0F vexT FoR ADSI-
THMAL INFORMATION AND OPTION CARD
STRAPP NG,

pussnss 3,50 FUSE FATLURE BUSY DPTION CARD
(5001877

PLUG ON A% INUICATED WHEM CON~
HECTOR 1§ Bawreeen with 12
QPTION. MO STRAPPING {8 mE-
aREL,

¢ e 1 4TH RIRE SIPERVISTON e
SEE TENT FOR STRAFPING INETRUC>
TS,

T 0% 44 STRAPS FOR FATRLY

WIRE MATHIX RESUIRED Fid
SELECTIVE XING 1M

ERULF GHLY FOR REVERTIVE CMLL
BY DIRECTORY NUMBER PERPORMED IN
THE COMNECTON. '

LASY PARTY BELEASE <13

{5011 ERY

EQUIF DRLY FOR REVERTIVE TALL BY
BIRECTORY MUARER WHERE BEVERTIVE
LALL WOITCR 5 BELEAZED AND G-
BECLOR £5 MELD.  WHEN UeTrow Gamp
15 WOY EQUIPPED STRAP PING AL 1O
a2, ) vo B2, M oTo A5 aenpl To
B, SEE TEXY FOR ATRAPPING OF
GFTH CARUE .

e 35S ONU TONE SN0V PETER PULSE 1B

(5001893
ste rext,

@ ITEC FfG7
EMS~1 CONNECTOR

STRAPPING &

OPTION LOCATIONS

NOTE, COMPUNENT
SIDE. SHOWN
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