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Issue 4 of I-2130 Connector Module Technical Information appliea to equipment 
with the following or later KS issues. 

500163 Backplane ICS 4 600100 Matrix IS 14 

500185 Revertive Call IS 10 600130 Connector IS 23 

500186 FM/Code Ring KS 5 600139 Connector Teet JCS ll 

500187 Superimposed Bing KS 3 600138 PBI IS 1 

500188 Last Party Control KS l 

500189 NU Tone/Metering KS l 

500092 Timing IS 10 

KS issues can advance without reissue of this instruction when basic data is 
not affected. The KS issue number often changes tor reasons that do not 
afteot the oircui t or its operation. 

Issue 2 of' I-2130 applies to Connector issues IS l through ICS 9,. 

Issue 3 of I-2130 applies to Connector issues IS 10 thru IS 19. 
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J:T 

E S-1 

NE T R 

1. O DESCRIPTION 

The EMS~1 Connector may be used for Individual or Trunk Hunting apphcations in existing Step-by­
Step and XY Systems. This module can be added individuaHy to your present system or !n combination 
with other EMS-1 Modules. It may also be used with EMS-1 Lines and Selectors as a complete 
Switchi,ng System. 

Major components of the Connector Equi0 pment consi,st of ttie 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 w~th the associ,ated 
Matrix Card(s) prov!,de up to 96 Terminals per Connector Module. 

1.1 FEATURES 

ST AN DARO FEATURES include but are not Hmited to: • Termi:nal per Station operation • Single 
Frequency Ringing for one and two party operation • Strappable Battery or Ground Connected 
Generator • 1900 ohm Loop capabiUty with 23ma transmitter current at 51 .6 volts • compatible 
with Common Mode Une Treatment equfpment • Called Party Hoi'd by strap option to allow Nuisance 
Call Trapping • Peg Count Meter Output • LEO Status Drspjay on faceplate. A Test Connector ~s 
provided with each Modufe_ The Test Connector provides test and verification distri,butor access and 
aids in call tracing. A digrtal disp~ay on the faceptate indicates the terminat the Connector has 
accessed_ 

Connectorized ModuJe for ease ot installation. 

1. 2 OPTIONAL FEATURES AVAILABLE 

PBX HUNTING - is provided by sjmply equipping the Connector Module with the optional PBX 
Control 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 Moduie, and a group can be 
any size up to 96 Terminals. Rotary alternate numbers (Terminafs) can be assigned at random which 
permits non-consecut~ve assignment of numbers. This feature allows growth of PBX groups wi:thout 
reserving consecutive numbers as any vacant number can be used. For large PBX groups, Connector 
Modules may be added together to provide addiUona' traffic capacity, 

REVERTIVE CALL - Provides ReverUve Call By Directory Number. 

AUTOMATIC INTERCEPT - Connects unassigned connector terminals to intercept equipment 
Access is via output pins on the connector module batkptane. 

REVERTIVE CALL/AUTOMATIC INTERCEPT - Provtdes the functions of both the Revertive Call and 
Automatic tntercept features. 

TROUBLE TIMING - Re;ease Connector after one, two, or four mtnutes (setectabje) if not answered 
and provides Post Supervision Disconnect Timing of 23 seconds. 

SELECTIVE RINGING - Frequency Mark, Superimposed or Coded Ai,nging;. NOTE: This method 
reqwres 4-Wire Matrix. 

FUSE FAJLUAE BUSY - Busies out Connector with blown fuse, used in Absence o'* Ground Searching 
Systems. Use with complete EMS- t Exchange_ 

LAST PARTY RELEASE - Allows revertive calls to hol:d connector after revert call switch re~eases. 

NU TONE/+BATTERY METERING - Provides tone to calling party for unassigned numbers. Provides 
+ 48V pulse on sleeve for call 
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1. 3 ~PICJ:fl~ITIOIS - ClllllC!tOB IJODDLI 

GEffEBAL 
Supply Voltage -- 44-56 VDC 

· Supply Current ~ lllLSI. 
PBX 30ma lOOma 

TEST 20ma 80ma 
CONNECTOR 22ma *200ma 

Temp.. Range --------­
(Room Ambient) 

Humidity Maximum ---­
(non condensing) 

+10 to 120 F 

20 to 90% 

Sub Loop -------- 1900 ohm Surge 
Line Leak - 15 ,000 ohms minimum 

to ground .. 

Protection ---- 1500V 
resistance be tween co ndu otors or 

Insertion Loss --- .. 45dB max.. Echo Return Loss ---- 25dB min .. 
(300-3l«>O HZ) 

Crosstalk Loss --- 96dB min.. Sing Return Loss ---- 15dB min .. 
Long Balance --•-- 65dB min .. 

(1 KZ at OdB) 
NOTE: All transmission specifications are for talking mode .. 

MECH AH ICAL 
Connector Wt .. 

(with options) 
3 .. 2 lbs., 

PBX Card --------- 1,.5 lbs .. 

Test Card Wt,. ---- 1 .. 5 lbs.,, 
Module Height 

3 Matrix Cards 17 .. 50 in .. 
4 Matrix Cards 19 .. 25 in .. 

Matrix Card Wt .. -----

Module Wt. -----.... --... -
(2 Cages & Cables) 

Module Depth --.... ----.... 

11 lbs .. 

16 lbs. 

12 .. 8 in .. 

NOTE: Specifications subject to change without notice. 
• Resistance of subscriber loop affects current requirements .. 

Value shown is for 500 ohm originating & terminating loops .. 

1.11 MABIP:CI 

ITEC, Inc.. warrants these uni ts 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 
f'ou:r years of the warranty, a handling f'ee wil 1 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: 
ITE&, Inc .. 
P .. o .. Box 1&147 
520 Green Cove Road 
Huntsville, Alabama 35802 

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

1-2 
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IT 

1..5 

EM'S,w1 

CONNECTO,RS 

ORDERING INFORMATION 

#1 Connector and Matrix Card Module 800030 

#2 Connectors 

- 1. 1 ea. 600130 Conn. 
- 2. 2 ea. 600130 Conn. 
- 3. 3 ea. 600130 Conn. 
~ 4, 4 ea. 600130 Conn. 
- 5, 5 ea. 600130 Conn. 
- 6. 6 ea. 600130 Conn. 
- 7. 7 ea. 600130 Conn. 
- 8, 8 ea. 600130 Conn. 
- 9, 9 ea. 600130 Conn. 
-10. 10 ea. 600130 Conn. 

#3 Options 

-11, 500185, Revt Call by Dir.# 
-12, 500097. Fuse Failure Busy 
-13, 500188. Last Party Rls. 
-14, 500092. Trouble Timing 
-15, 5001861 Freq. Mark/Coded Ring 
-16, 5001871 Superimposed Ri,ng 
-17, 500185-1, Automatic Intercept 
-18, 500185-2, Aevt Call/Auto 

Intercept 
-19, 5001891 Nu-Tone/Metering 
-20, 600138, PBX Control 

NOTES 

#4 Matrix Cages 

-23. 500045-3 Hotds 3 Cards 
-24* 500045 .. 4 Hoi:ds 4 Ca~ds 

Matrix Carda 3W TERM: 4 

-31, 1 ea. 600100 32 24 
-32, 2 ea. 600100 64 48 
-33. 3 ea. 600100 96 72 
-34, 4 ea. 600100 96 

#1 BASIC MODULE - The Connector and Matrix Card Modul'e #800030* consist of one Connector 
Cage with. Back Plane #500044-42. one Test Conn,ector #600139. and one Matr~~ Card Cage 
#500045. 

The Basic Module wm accommodate 10 Connectors, the Test Connector. a PBX ControJ Circuit. 
and three or four Matrjx Cards (see #4), The dash numbers as shown in the example bel'owj 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 CaU), ~14 
(Trouble Timing}. 

RINGING OPTIONS - SingJe Frequency (or Freq. per shel'f) Battery Connected ... No option 
requtred. 

Single Frequency (or Freq. per sheJf) Ground Connected -15. 500186 required. 

Frequency Marking, (Multi-Freq.) -15, 500186 and 4W (extra matrix card) required. 

Coded (Single Freq.} .. 15, 500186 and 4W (extra matrix card) requjred. 

Superimposed (Singh:! Freq.) -16. 500187 and 4W (extra matrix card) required. 

#4 MATRIX CAGE - Order dash number 23 if accommodations for three Matrix Cards is required. 
Order dash 24 for four Matrix Cards. 

#5 MATRIX CARDS - Order Matrfx Cards as requfred for 3~Wire or 4-Wire Systems per number of 
Terminals needed (4th Wire is required for Selective Ringing onty). 

NOTE: Order Terminal Blocks and Connectorized Cable as required. See pag'e 30· for Ustings. 

EXAMPLE 

Note Number #1 #2 #3 #5 #6 

800030 -10 -11 -14 -23 -33 
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CABLES 

CONNECTOR~ OG~ MDF 

OROERl'NG INFORMATION 

Female Conn:ector One· End (Tjnned} Female Cormector Both Ends 

651'025, 1 ea. 25 Feet, 25 Pair 
651050, 1 ea. 50 Feet, 25 Pair 
651075, 1 ea. 75 Feet, 25 Pair 
651100. 1 ea. 100 Feet. 25 Pair 
651125, 1 ea. 125 Feet. 25 Pair 
651150, 1 ea. 150 Feet, 25 Pair 
651200. 1 ea. 200 Feet, 25 Pair 

NOTES 

652025, 1 ea. 25 Feet, 25 Pair 
652050, 1 ea. 50 Feet, 25 Pair 
652075, 1 ea. Feet, 25 Pair 

1 ea. 100 Feet 25 Pair 
1 ea. 125 Feet, 25 Pair 
1 ea. 150 Feet, 25 Pair 
1 ea. 200 Feet, 25 Pair 

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

MDF - Order two Cables per Matrix Card (32 to MOF as required (T.A,S,4W}. 

GENERAL - Where multiple shetves are used to meet h'gh trafftc order MOF Cables as 
specified above for the primary Module only. Ord er one #652004 and one #652005 Cables for each Matr~x 
Card in the secondary Module(s). 

#1 Connector Terminal 
Single Frequency 

TERMINAL BLOCKS 
CON'NECTOR, MDF 

ORDERING INFORMATION 

I #2 Connector Terminal 
Frequency Marie 

1'00245, 1 ea. 6 x 26 Wire Wrap 
100244, 1 ea. 6 x 48 Connectorized 

100247, 1 ea. 8 x 26 Wire Wrap 
100246, 1 ea. 8 x 48 Connectorized 

#3 Bay Supend1orv Bl:ock 

500038, Supervisory Block Assembly 

NOTES 

#1 CONNECTOR TERMINALS. SINGLE FREQUENCY - Order four each 100245 (6 x 26WireWrap 
Biocks) or two each 100244 (6 x 48 Connectorized B~ocks) for each Module (96 Termi:nals T. R, S 
per Connector Termjnai. T. R, S for Intercept access and separate pfug for ANI sleeves). 

#2 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 TerminaJ. T, R, S for Intercept access and FM and separate plug for ANI sleeves), 

#3 Order 1 per bay when required for miscellaneous tead multiple. 

#4 Terminal Bloc(<s specified above are adjustable for 7. 7.5. or 8 ~neh mounting. 

1-4 
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2. 0 lllUllE.IIIG I Il~XALLAIIOI IOIU 

2.1 .l.lELICAXIOIS or. lllS-l CQINICtDI. JlllJfHllJ: 

£M..<>-l Connector equipment oan be added to SxS or IY equipment 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 hunting, revertive call 
by directory number and other features. 

2. l .. A Special 100 lumber Groups 

When replacing existing equipment it is often necessary to bave 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 modifioa t::lon to the 
PBX control card (600138).. This change does however disable the group 
overflow meter feature. See Paragraph 3 .. 6 for additional information on 
PBI operation .. 

SJ.ngle P.requency B:lng.tng (3 Vire llatr1x) 

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

Hult:l-trequene7or Code linging (Ji Vire Matrix) 

Use a 500045-5 Matrix Card Cage ( 5 pos.1 tion) and add special 600102 
Ma tr ix Card in Position 5 tor terminal numbers 97, 98, 99 & 00.. Cable 
the front plug on this card to the MDI\, In the Connector, co.it straps 
"99" and "matrix size .. w 

Jlote: Connectors issue KS 2 2, or earlier, require a factory 
m·oditication to control the 5th Matrix Card.. Later issues have the 
feature incorporated .. 

Contact the factory for ordering information and pricing .. 

2. 2 llQUIT.IIG 

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 rack.a use cable duct or standoffs to support installers cable .. 
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·See page 2-3 of this instruction booklet f O·r typical shelf •ountins; 
arrangements. 

Refer to ordering intoraa ti.on for ad di tioml infor•a ti on. 

PBX 
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R c 0 
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1 2 3 
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n u 2 

n u 3 

u n 4 

n It 5 
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4 
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N E c T 0 R s 

5 6 7 8 9 

1-24 (FM} 
Tenns 1-32 (SF) 

25-48 (FM) 
Tenns 33-64 (SF) 

49-64 (FM) 
Tenns 65-96 {SF) 

65-96 (FM) 
Terms 97-00 (SF) 

Terms 97-00 (FM) 

T 
E 

s 
T 

c 
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10 N 

(600101) 
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Figure, 2. Typlcal Connector Bar 

From Coniuietors 
To Selector 

OCT Block 

NOTE: Modules with 
3 Matrix Cards require 
1 less mtg. space 
allowing 7 Modules per 
11'611 or 11'8° rack. 

A 

M:atrh Ca'fdS 
(l-4 Card&) 

c 

RELAY RACK 
u•-s"' x 2,3*' 

F'l:'O'lllJ!ilaUiX 
to JomY 
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Alarms 

46 VDC 

Test Connector Access 
(2.3 H) --

Cable to Selector 
Outlets (2.3 K) 

Flgur• a .. ln•tallere Cabllnl 

(8•• Plgur• • tor Connect1111· 1nfor•atlon) 

& M.1 SC . MULTIPLE 

BAY SUPERVISORY BLOCK (OP1'10NAL) 
500038 

FUSE PANEL 
6.00lli9 

FUSE DlSTRIBUT!ON (2. 3 A 

CONNECTOR CACI": 
500044-42 

14--........... -see I-2149 for 
Installation Instruct ions 

·Ringing & I:one 
(2. 3 E) 

---Traffic Meters (2.3 D) 

-----lntereept of 97, 98. 
A&B .Jack liul t iple ---r­ 99, 00 (2.3 F) 

---·PBX OF Meter (2.3 D) (2. 3. C) 

Cables to MDF 
CL J L) 

MATRIX CAGE 500-045-3, 4 or 5 

NOTES: L The number in parenthes:!.s indicates the text 
paragraph tha.t explains the associate wiring. 

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

---Ribbon Cables, 10 (2.3 J) 
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2.3 CAILllQ 6 Vl.IIIG .... Refer to Figure 5 for additional information .. 

2 .. 3 .. A Power Vi.ring & Fusing 

Each connect or 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 ahal 1 use 20 gauge wire (paired 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 tba t EMS-1 equipment 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 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 ~ystem 
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 tbe 500 ohm resistance is 
not required, strap across the resistor on the backplane., 

ITEC Fuse Panel 60014 9 is recommended.. Refer to I-2149 for additional 
information. 

2.3 .. c A & B Teat Jacka 

The A & B Test Jacks can be wired through the office as required.. In 
new .inst al la tions it is recommended that both A & B be mul tip led 
throughout the office.. These jacks are for the convenience of 
maintenance personnel.. 

2,.3 .. D Meter Leads 

The Meter outputs provided are: 

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

PB:I Group Bus:r-97, 98 & 99 - A ground pulse of 150ms for up to three PBX 
groups to be observed.. Program 97, 9·8 or 99 to the group to be observed 
as an alternate number and the appropriate meter will operate.. Valid 
only with 96 number installations .. 

Kote: l. The Installer shall cable with 24 gauge bulk cable to the IDF 
for cross connecting, or direct to the meters per Job 
requirments. 
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2. Meters ilUat haYe a 11...,005 or eq111Yal.ea.t diode v1red acrosa the 
coi.l terminals tor suppres.aton. Vire with •band• ava1 fro• 
batterJ' tet11inal. 

2 .. 3 .. E R1ag1ng, Tone & Miao. 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 2 2 gauge within bay .. 

PIN DESJ:rJ 

Gen ±. 

Trip+ 

Trip -

ICT lR 

IC STl 

acr 2 

FUICTIQI 

Ringing generator fro• power board. 

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

For TPS operation they are used to termiaa.te 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 ciroui t .. 

Wire 1 to + Ring, l Ring or SUP M (ITT) 
Wire 2 to - Ring, l Ring 
Wire .3 to + Ring, 2 Rings 
Wire 1.1 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 bas separate Negative Ring Trip 
voltage supply .. 

Revertive Call Tone l 

Revertive Call To·ne l Re turn 

These terminals are wired to a recorded announcer or to a 
distinctive tone source that notifies the caller be has 
cal led a party on his own line and to hang up to allow the 
phone to ring.. (Only it -11 option is equipped .. ) Also see 
RC STI. 

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

Revertive Cal 1 Tone 2 

2-e 
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RCT 2R Revertive Call Tone 2 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 ST2 .. 

BC ST2 Start lead - wire to MACH ST if' revertive call option is 
equipped .. 

BT 

BTI 

BBT 

60 IPM Busy Tone 

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

Hing Back Tone 

RBT R Ring Back Tone Return - Ground it office does not have 
balanced tone distribution .. 

Bote: 1.. A strap is required for the above leads to connect to the 
Backplane multiple.. This allows trouble isolation without 
disturbing multiple wiring .. 

2 .. Tone distribution in telep,bone exchanges may be balanced or 
unbalanced.. In a "balanced" ofticei the powerboard will provide 
a tone ground return for each tone.. We assign the lst wire or a 
twisted pair to a tone and utilize the 2nd wire of' 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-l is Balanced) This lead al so acts as a shield for the 
tone lead. 

Mach ST 

Pick Up 

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 JlDlX. of all tooo lead cabling and jumpering.. It is 
mul tip led through any distribution blocks utilized... This 
procedure is to pr event or ea ti .ng •ground loops" be tween 
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 tbrough all 
modules and to power board .. 
NOTE: Ground is ranoved when Connector is in talking mode. 

Ringing Pick Op lead from interrupter.. Wire as required by 
or fice tor the fol lowing operations. 

A. Used to enable ringing at the start or a ring code -
Frequency Mark, Code & Superimposed ringing normally 
use this method .. 
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B... Used to operate the ringing relay on option oard to 
interrupt continuous generator - Can be a code 1 or 
code 2 ground. 

C... If office interrupter does not provide a pick up lead, 
this pin must be connected to ground. 

2-1 
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Figura 4. 

TO EMS .. I MODULES AS REOU IRED 

TO OFFICE 

FROM FUSE 
PANEL 

LiNES-------------------------
SEL. 

CON\i~ ---.---

TRKS .. ----+---.....r-----
M'SC.--_... 

Figura 4A. 

DISTRIBUTION 
TONE ·SOURCE BLOCKS 

4TONI! ·-· -· ·-·­
l RETURN 

t 

I: BC 

r 
Do, not connect 
this wire in 
unbalanced systems 

EQUIPMENT 

Y BL C-K L Y UT 
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2 .. 3 .. F Intercept of Is 97, 98, 99 & 00 

Wire T, R, S & 4th to the MDF and connect to Intercept multiple on corr 
nector terminal blocks .. All connector groups may be mul tipled together .. 

2.3 .. G Common Mode Access 

Connectors are arranged to allow a loop extender/VF repeater to be wired 
into them for ccmmon mode operation.. To do this it is necessary for the 
Installer to cut the artwork straps between Al5 & Al6 and B15 & 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 track.S. Use care 
in connecting the wiring to the backplane. Use no more than a 60 watt 
soldering iron.. Reference Figure 5 .. 

2 .. 3 .. H Teat Connector Aoceaa 

All stage-by-stage switching systems have a Test Connector in each 
Connector group to establish a metallic test pa th from the Wire Chief 
Test Panel or Operator Ve:rifica tion 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 exchange, the· EMS-1 Test 
Connector must be wired and strapped to operate exactly the same as the 
existing Test Connectors .. 

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

DIRECT control is used when the Test Connector is only a 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 .. 

DDl:IECT control is used when the Test Connector bas 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 Matrilt (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 teated via the Test Connector and do not have any function in 
the Test Connector .. 

DJ{ IQlti.U. DiSIGNATIQI 
l Test Tip or + Test 
2 Test Ring or - Test 
3 Test Sleeve or EC or Pl 
4 4th Wire, SP (Rarely Used) 
5 Not U&ed' 
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Pins 6t 7, 8 & 9 are the control leads that operate the Test Connector .. 

l.11 
6 
7 
8 
9 

10 

Jll;clB£CI DESIO 
Tip, + Oper or + Line 
Ring, -Oper or - Line 
Sleeve, c, SL or P 
NPC (Rarely Used) 
Not Used 

DIBECI llltSIG 
Y or X-M 
R or X-ON or LD 
Z or S 
I-OH 
Not Used 

In addition, the Installer must strap, the s.G or SB post on the backplane 
as follows: 

Strap s 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 Te.st 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 .. J Ribbon Cables - Connector to Matrix Cards 

Each Connector oircui t must be connected to matrix cards equipped in 
the module. U .se the 26 oo ndu ct or ribbon cables .supplied with the matrix 
cage.. Care mu.st be used to in.sure tbe 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, IJ.ng,, Sleeye and JI.th Vire Leada .troa 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 (OOT) or grading block .. 

The OGT terminal block pin assignments and lead colors are presented 
below in TABLE l. 

2 .. 3 .. L Ila tr ix Card Out.let Ca'Dles to MDr 

The Ma tr ix Card O,utle t Cables are , co nnectorized 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 3 tor color codes .. 

On connectorized terminal blocks, all sleeves (48) are br,ougbt out on 
the last Connector equipped.. Cable these sleeves to A.NI matrix. 

ROTE: Be sure ma tr ix cards are strapped for their installed position 
prior to installation .. 
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Matrix cables can be ordered conneotorized on both ends or just the 
matrix card end" The charts below give pin assigrunents and color code 
information for terminating the non oon:neotorized end. 

Pina 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 seated 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 a COLOR ASSIQ,NM'ENTS 

(25 Pair Cable from Connector to OGT Block) 

TCI Library  www.telephonecollectors.info 



TABLE 2 .. 3 WIRE MATRIX OUTLET CABLE COLOR CO,DE 

2-1a 
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TABLE 3 .. 4 WIRE MATRIX OUTLET CABLE COLOR CODE 

2 .. 11 XIA!lIC 

EMS-1 has traffic characteristics that are nearly identical to those of 
existing SxS awi tohing systems.. Use standard SxS traffic tables or 
refer to ITBC Traffic Calculations Instruction I-2000 for more complete 
information. 

Connect or shelves can be mul tipled together if more than 10 connectors 
are required for high traffic groups such as PBX groups.. When PBX 
groups are mul tipled each module must have a PBX control card .. 
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3. O :SllAJ!f llG AID CltlQI lliS%1D f:tinl a (Al so see Figure T) 

3,.1 OlllBAL 

EMS-l equipment ia in and t.herefore must be 
programmed to function as desired in ea.ch installation by use of 
strapping., This section explains the oorll'igura.tion of the equipment and 
how to strap for each function .. 

Strapping can be done with 
270087-000000 for adjacent 
be done with a. hand gun to 
in handling to static 

3. 2 JU.XIII CQll!l&llA:CIOI 

strapping clips ITS:: PN 
put on by wire wrap should 

to the logic. Use care 

The ma tr ix co nsi.sts of l, 2, 3, or 4 matrix cards" Each card can have 
either 2.IJ terminals of R, Sil' .selective ringing control 
(4th wire is not required fo.r PBX terminals of T, B & S 
for single frequency See 2" l .. A full 10 0 number 
con.figuration., Each matrix card be strapped, as explai.ned below, 
for position number in the and ground f'or the ma tr ix 
card is supplied the associated Connector., 

3. 3 H&Iill StllEf Il!I 

Each matrix oard baa ten independent groups of' relays; each group 
is with a Connector.. From one to matri.x cards may be 
associated with a cage of Each matrix card must be strapped 
to respond to signals f'rom the cards (Connectors) as matrix card 
number 1, 2 ,. 3 4 or 5" there are ten groups of strapping posts; 
each associated with a group of relays. All of posts on any one 
matrix card must be strapped the same so the entire matrix card 
with its common outlets will be addressed in the same fashion by each of' 
the Connectors .. 

Thus, for a three matrix card systa1,. Strap C (comm.on) to l (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 - to l, 2, 3, !I or 5 to indiaa te which matrix 
card this is.. On matrix cards with 6 aets of' posts, the #6 set is never 
used for Connectors .. 

RELAY 

c ·-,-··-· c ' 
i I & Ii i 
1 2 3 4 5 
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3. If COlll.CTO.B ~JBAf PIIG 

3 .Ji.A 3111 

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

Required when T, R, s & 4th are cabl'ed to the MDF for selective ringing; 
Freq uenoy per Terminal or coded ringing. 

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

3.4 ... B Hatri:x Size 

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

3 .. 4.C Jlth Vire Supervision to Selector 

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

:itriR 

C4 to C5 
C3 to C5. 
C6 to C5 
Cl to C2 
C3 to C2 
C6 to C2 

3 .. 4 ... D Idle Sleeve Batterr 

Proyidta 

Ground on answer .. 
800 ohm Ground on answer. 
800 Battery on answer. 
Ground when idle or unanswered .. 
800 ohm Ground when idle or unanswered. 
800 ohm Battery when idle or unanswered. 

The condition O·f 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 •500• ( Sl to S2) strap must be 
installed. Install 500 ohm strap for complete exchanges or EMS-l 
equipment. When 350 ohm battery is required on the sleeve for battery 
testing system.a strap Sl to S2 to S3. 

For idle sleeve battery values other than 350, 500 or 800 ol:uns, contact 
ITEC customer service department for special instructions .. 
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3 .. 4.E Tera 99 Teat Munber 

Strap "9 9" posts to cause the dialed test number 99 to tenaina te on 
terminal 96 instead of going to, intercept.. Allows 99 to be retained as 
a test number when adding EMS-1 to existing equipment. Wire test 
equipment to terminal 96" Do not strap in full 100 number 
conf'igurations .. 

3 .. 4 .. F •g• Strap (Special) 

Install the "K" strap when EMS-1 Connectors are added to ~ystans that 
have line circuits with lesa than 1200 ohms cutoff relay coil 
resistance.. Normally required JULlJ::. it revertive call by directory 
number is used (-11 option on Connector} in ITT SxS systems.. This strap 
is otherwise applied in s pe ci al ai tua ti ona requiring idle test 
senai tivity to be adjusted. 

3 .. 4 .. G Peg Count Timing 

When strap 11 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 mom tored by a tratfic scanner .. 

See section 3 .. 5 .. A for instructions on ringing options and strapping .. · 

It ringing option card 500186 or 500187 is not equipped, strap plug•on 
posts Al to A2, A3 to A• and Dl to D2 .. 

3.4 .. J lo Supervision Opt.ion - (Faotor:r Option) 

The No Supervision Option .is installed by the factory on special order 
only. It prevents reverse battery on selected tens groups tor 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 .. 

3 .4 .I Ro leYert1.ve Cal.l, La.at Part7 Release or BU TOllB/lleter Options 

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, Dl to D2 & A4 to AS .. 

See section 3 .. SD .. 
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3. 5 COllilCTOB . f'LUG QI .. Qf!IDIS I ASSQCI.l?ED :S!IAPPll& 

3 .. 5 .. A Ringing Opt.1.ons 

The EMS-1 Connector can be ar.ranged for al 1 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 description of ringing methods and how the Connector and 
option cards are arranged for each method .. 

3.5 .. AL. Single Frequency & Frequ.eno1 per Sbelt 

With single frequency ringing,. al 1 tel ephonea assigned to a 
connector gr.oup are rung with the same ringing frequency 
(usually 20 Hz).. Different connector groups in the same office 
can have different frequencies, 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 oan be 
rung selectively .. 

Single frequency exchanges normally have a high percentage of 
one party lines.. Single Party ringers are QiOnneoted bridged 
aero as the line.. When two party lines are utilized the ringers 
are oonneoted 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. Inter.rupted Battery Connected Generator. 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 oard would plug on tor other ringing 
methods.. Strap pins Al to A2, A3 to and Dl to D2 .. 

b. l:nterru.pted Ground Connected Genera tor. A 3 watt, 400 ohm { + or 
- 50 ohms.) resistor is required to supply trip battery:.. Strap 
the Connector PCB; 

Alt to A2 
Dl to A 1 with the resistor 
A3 to Al 
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c. Continuous Batter:r Connected Generator"' Plug on 500186 ring 
option card (see Fig... 7).. Strap option 

l to 2 
3 to .lj 

7 to 8 
10 to 11 
14 to 15 

Wire interrupted ground 
backplane .. 

control to PU pin on 

d.. Continuous Ground Connected Genera tor.. Plug on ring 
option card (see Strap 

1 to 4 
2 to 3 
7 to 8 
9 to 10 
13 to 14 

Vire interrupted ground 
backplane .. 

control to PD pin on 

e .. Adding Single Frequency Shelves to Prequ.ency Harking Otfioea .. 
Use "c 11 above except wire the mark lead the frequency 
desi;red to the PU pin on the backplane~ 

3 .. 5 .. A2.. Frequency Marking (-15) - Decimonic, 

Frequency marking (frequency per 
500186 "' Freq uenoy marking is a method of 
frequency to be applied to the 
selective ringing of up to ten parties 
divided ringing.. (Only one party's 
necessary to reverse the Connector 
bunching block, ring 6 thru 
line .. 

Marking is ac oomplished by the 

and Syncbromonio 

requires option card 
selecting the ringing 
dialed, allowing full 
on a line when using 

) It is 
by using a 
side of the 

alternately applying 
the generator lead. 

is applied to its 
rr~e.Q\letLCY one and so 

eaoh ringing frequency (up to five) to 
Synchronized with each frequency, a 
respective mark lead.. Mark lead one for 
on.. The mark leads are cabled to the MDF con nee tor terminal 

it is de te:rmined 
the appropriate mark 

blocks.. When a oonnector terminal is 
which frequency ringer it will have and 
lead is strapped to the 4th wire.. In the 
on the 4th wire (from the mark lead) will 
will connect the genera tor lead to the ring of the 
during the time the associated ringing frequency is 

the ground 
a relay that 

number 
present .. 

The 500186 ringing option card must be strapped as follows: 
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Bat ter'J' Connected Generator - strap pins l to 2, 3 to 4, 6 to 7, 
10 to 11 and 14 to 15 .. 

Ground Conneot.ed Generator - strap pins 1 to 4, 2 to 3, 6 to 1, 
9 to 10 and 13 to 14 .. 

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

3 .. 5 .. A3.. Code Binging -15 

Code ringing requires option card 500186.. Code ringing selects 
the party on a multi-party line by ringing the .telephones l long 
ring, 2 short rings, l long & l short ring, etc .. and only one 
ringing generator frequency is used .. 

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

For revertive call,, cal ling party ring-splash wire ring-splash 
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 co,de is strapped to the 11th wire.. In the Connector, 
the ringing codes (grounds) operate the ringing relay to connect 
genera tor to the ring of the cal led line.. , 

The 500186 ringi.ng option card must be strapped as follows: 

Batter'J' Connected Generator - strap pins l to 2, 3 to 4, 6 to 7, 
10 to 11 and 14 to 15 .. 

Ground Connected Generator - strap pins 1 to 4, 2 to 3, 6 to 7, 
9 to 10 and 13 to 14 .. 

Specia1 Strapping t'or Synchronized Code ling Tone 

Strap option plug-on as above (Standard S'trapping). In 
addition: 

l.. Cut tracks on backplane on pin A8 (RBT) to ra:1ove multiple .. 
2.. Cut tracks on backplane on pin A4 (Trip +) to remove 

multiple.. · 
3.. Disconnect any RBT connected to module. 
4.. Strap A4 to A8 .. 
5.. Add .. 047 capacitor from strapping pin 2 to strapping pin 12 

on 500186 ringing option card.. Ring tone should now follow 
:ringing. 
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3 .. 5 .. A4.. Superimpoaed iingJ.ng -16 

Selective superimposed ringing requires option card 500187 which 
is arranged to allow it to be adapted to al 1 SxS methods of 
superimposed ringing.. Polarity per does not require the 
option oard .. 

A general explanation of superimposed ringing applies to all 
systems.. However, details vary between systems of di.fferent 
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 des semi-selective 
ringing on 8-party lines.. Each on a party line has a 
code of one or two rings.. The code and polarity applied to the 
line i a determined by the in ter:rupter lead connected to the 
wire.. Each interrupter lead corresponds both to a code or 
two rings) and to a polarity of DC superimposed on 
(connected in aeries with) the generator lead (+ GEN or - GEN)" 

Only one generator lead is wired to the Connector" The return 
side of the ringing generator is permanently... The 
other aide is connected for half the ringing to the 
positive terminal of a volt for the other 
half-cycle to the negative terminal o:f another 35-40 volt 
battery" The opposite terminals of the 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 Co,nnector 
at the same time that the polarity of superimposed battery, 
associated with that lead, is connected in series with the AC 
ringing voltage.. Thi a synchronization between interrupter and 
generator leads makes possible code ringing from a single 
generator lead.. It provides a method for connecting the 
generator lead to the line, only, when the superimposed DC is 
poled correctly to operate the ringer of the called 
station.. By reversal of the tip either side or 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 requirecL. Review 
the circuit schematic for additional information .. 

ITT Sx.S - Strap 500187 option pins E to D and #l po,ats. Wire 
•sup M" lead from interrupter to installers wiring pin #1 on the 
backplane .. 
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Al SxS - strap 500187 option pins E to D and numbers l & 3 
posts. Wire all ring codes to pins 1 to 4 on backplane, pin 1 
( + Ring 1 ) , pin 2 { - Ring l) , pin 2 ( + Ring 2) , pin 4 ( - Ring 
2) .. 

SC It - Same as AE above .. 

Polarity per ahelt operation 

The 500187 ringing qption card is not required if the ringing is 
interrupted. 

A4 to A2 
Dl to A7 using a 250 ohm 3 watt resistor 
A3 to Al 

For Neg. polarity strap: 

Al to A2 
A3 to A.ti 
Dl to D2 

3 .. 5. A5 .. Terminal per Line ( TPL) 

Ringing control f'or 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-l connector is 
not arranged for TPL operation .. 

3 .. 5 .. B Timing Opt.ion -1-

The 500092 timing option card is equipped to provide two timing 
functions: l.. Trouble disconnect that will release the circuit in 1, 2 
or 4 minutes after seizure or after the last dial pulse if the circuit 
is not answereq. 2.. Poat superv1a1on disoonnect that will release tbe 
circuit within 23 seconds after the called party goes on hook, if the 
calling party does not go on hook .. 

Uni ts prior to ICS issue 9 had soldered straps to set times. Starting 
with KS issue 9, a 10 position DIP switch is used. Set times desired in 
aooordance 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 4 

FUNCTION TIME SWITCH STRAPS 
.. 

Il!gubl~ JJJ.1s;;s:uu1~i;rt 
(Timing starts when trunk l Min 8 Z-lM 
is seized or at last dial 2 Min 9 Z-2M 
pulse when unanswered) lf Min 10 Z-4M 

.f.2§t SM 121aiaion ilia g.QDD~U.lt 
(a.fter called party goes on 2 Seo 4 Y-2S 
hook 4 Sec 5 Y-4S 

6 Sec NA Y-llS & x-2s 
8 Sec 6 Y-8S 
10 Seo NA Y-8S & x-2s 
12 Seo l & 6 Y-8S & X-4S 
15 Seo 7 Y-158 
17 Seo NA Y•l58 & x-2s 
19 Sec l &: 7 Yl5S & X-4S 
23 Sec 2 & 7 Y-l5S & x-ss 
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3.5.C Fuae Pai.lure Bus;r Opt.ion Card -1:2 

This option provides a me tbod of making the Con,nectcr busy (by ground on 
the sleeve}, in absence of ground searching systems when the fuse on the 
Connector PCB blows .. 

3 .. 5 .. D Revertive Call Option -11 

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

The following strapping options are provided .. 

ILO - S't:rapped when office does not have balanced lockout line oi,rcuits .. 
Without this strap the Connector is treed upon answer and the 
par ti es reoei ve talk battery from the line oircui t .. 

With the HLO strap inst al led, the connector is held during the 
conversation and battery feed is from the terminating side of the 
Connector.. The originating switohtrain is releaBed ... 

S-S3 Strap only when necessary to increase sensitivity of sleeve test 
or - for revert! ve call.. Normally no strap is required, however, it 

S-S2 the connector does not test a revertive call sleeve as a revertive 
call, strap S3 and retest, if not yet sensitive en,ougb strap S2. 
Also dQ not strap Sl. 

LTI - (Low Test Resistance) Adjusts resistance value inserted 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 BMS-1 to existing systems 
strap the value used in the present Connectors. Do not strap tor 
EMS-1 systems ... 

S1il - Shortens length of swi tchtrain winkotf, normallf strap~d.. Remove 
if' swi tchtrain does not have sufficient time to release on 
revertive cal 1. 

RB - Hon wink back - to prevent release of swi tchtrain during winkoff'. 

DP - Non wink forward - to prevent release of switch train during 
winkoff. 

BOR - No open lUng - special use straps. 

IOT - Ho open Tip - special use straps,,. 

Straps normally installed are as follows: 
Non Lockout office - (Hold Connector) ILO, LTR, SW 
Lockout office - (Drop Connector) LTR, SW, NWB 
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3 .. 5 .. E La.at Part7 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 l 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 awi tchtrain .. 

3 .. 5 .. F Automatic 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 .. 

3 .. 5 .. G Revertive Call/Automatic Intercept -1;8 

This plug-on option is a combination of -ll and -17 options.. Refer to 
paragraphs 3 .. 5 .. D and 3 .. 5 .. F for strapping .. 

3 .. 5 .. H lfU-Tone/Heterina -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 m.s.) on the accessing sleeve on answer for 
opera ting a subscriber billing meter.. No straps are required .. 
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3 .6 PBJ COltBOL 60 Q138 . (-2Q) ( BOtUI llll!JIG) 

3.6 .A General 

The EKS-1 PBX control option is plugged into poai tion l or the connector 
module to enable the standard connectors in that module to PBX hunt. 
The EMS-1 PBX operation provides greater r1exibility of number 
assignment than standard step-by-step rotary or level hunting 
connectors. The following features are equipped in the, 6,00138 PBX 
control: 

a. Up to 118 groups can be assigned 

A group can be a pilot (start) number and l al tema te, al lowing 48 
groups in a 96 terminal module. 

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

b. lon-oonsecutJ.ve nuaber aasigment 

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

c. Pilot nuaber 1a active 

The pilot (or start) number tor a PBX group is active as in normal 
SXS practice. 

d. llul tiple pilot nuabera 

In the event a large PBX group requires a primarr pilot number tor 
al 1 terminals equipped and a secondary pilot nuaber 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 HB strap must be installed which prevents reaching 
alternate numbers lower than the pilot number.. The aeconda.ry pilot 
number can also be an alternate tor the primary pilot number. 

e. ligbt Service 

1.. Cut off bunting from a rem.ote location: a relay located in the 
central office and controlled from the custoaers 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 tor connecting points. 

2.. Dial an alternate number. The call will go to that terminal and 
will not hunt .. 
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f. Group Overflow Metering 

Up to 3 groups can be programmed to peg overflow$ ror traffic 
inform.a tion.. 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 o:::mnected to the respective pin 
97, 98 or 99 on backplane .. 

g.. Programaing troa Front Panel 

All PBX assignment activities are performed on the face plate of the 
PBX control card with buttons and switches.. No wiring is required .. 
Refer to 3 .. 6 .. B for programming inatruotions .. 

h., Power Fail Gu.ard 

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

j"' 81.gb Traffic Grou.ps 

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 .. 

k. Teat of PBJ: Aaaignaents 

By operating switches in the face plate, all PBX assignments can be 
verified by digital readouts on the Connector Test Card.. Ref'er to 
3 .. 6.C for test instructions. 

3 .. 6.B Programming 

a. Group nmaber -

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 tbe 
face plate. All programming activity with other switches will relate 
to the group number displayed .. 

b. Pilot lu.aber -

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

2. Set toggle switch to pilot .. 

3.. Push recessed PGH button to store pilot number. 
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PBX CONTROL SWITCH LOCATIONS 

XTBC 

PSI 

un 
P Bl CONT Ill 

61l0138 
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c.. Alternate lumbers -

1... Set terminal number switch to the terminal number tor lst 
alternate .. 

2.. Set toggle switch to ALT .. 

3.. Push PGM button .. 

!&.. Repeat for each alternate number assigned. 

5.. If a number is to be both a pilot and an alternate, set the 
toggle swi tcb to each in turn and puJ!!b PGM but ton each time .. 

d.. Group Overflow Metering .... 

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

To assign one of the meters to a group simply program 91, 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) .. 

e .. Deletion ot Groups or lumbers 

To delete a group, or one number from a group 11 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 
twi oe, once wi tb the toggle set on PILOT and once wi tb the toggle set 
on ALT.. To delete a group, all numbers in tb.e group must be deleted 
individually .. 

3 .. 6 .. C Teat I teritication o.r PBX &asignaenta 

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

a.. Set Connector Test display on "P" by operating STEP switch. 

b .. To verity terminals assigned to a group; 

l.. Set group number to be verified on the group number switches 
at the top or the PBX card race plate"' 

2. Operate toggle switch below group number switches to FIRST. 
The lowest (generally the primary) pilot number will display 
on the test card .. 
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3,. Operate toggle switch to NEIT.. Subsequent pilot num.bers, 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 be 
displayed.. Continue operating the NEXT swi tcb and all alternate 
numbers will be displayed in turn then OF when no more altercate 
nuabera are available.. The ALT LED will light on the test card 
to indicate a PBX ALT number .. 

c .. To verify alternate numbers assigned to a pilot number, simulating 
act.ion or a Connector; 

1,. Setting or Group Number Swi tobes is unnecessary .. 

2... Set pilot number to be tested with directory number switches. 

3.. Operate the toggle switch looa ted below the directory number 
switches to FIRST; the lst alternate number will display on the 
teat 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 f'or alternate numbers always starts at number 
01 and progresses to 96 no matter wba t the, pilot number ia .. 

3.6.D 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 
pilo,t 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 tor 10 seconds to 
discharge the capaoi tors that provide backup power tor the memory .. 
(Circuit removed).. Erase posts are located just below 11 50" straps. 

3 .6. E Operation vi th 100 luabera 

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 
r edir eot number 97, 98, 99 & 00 to a working number. Assign the listed 
number as a pilot with a working number as an alternate. This ia useful 
to prevent number changes if a 96 number group replaoes a group with the 
last tour numbers assigned,. Do not connect .intercept to the backplane .. 
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3 .. 6 .. F Intercept Operation Using PBI Control 

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

l .. Jumper one unassigned number to intercept. 

2.. Program all unassigned numbers to one PBX group as pilot numbers .. 

3 .. Pro gr am the number j umpe red to in teroept as the alternate number to 
that group .. 

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

When a number is assigned, simply remove it from m•ory as stated in 
Paragraph 3 .. 6 .. B .. e .. 
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3 • 7 118% COlllCtOB 6DC139 

The Test Connector card has two distinct functions and oiroui ts. One is 
the test display and monitor f"or the Connector Shelf, the other is the 
Test Connector tor test and verification functions. 

3 .. 7 .. A Connector Teat Function 

Displays the terminal number a Connector is terminated to, when that 
Connector po ai tion number is displayed... The Connector to be monitored 
is selected by operating the STEP swi toh up or down to as sign the 
display to the desired Connector.. When the PBX control circuit is being 
tested, a P will show in the CONN window.. If the connector 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. 

3 .. 7 .B Teat Connector Funct.1on 

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 Teat Connector ia in use.. A CT LED 
indioa tes out through after dialing.. lgte; No LEDs will light on 
direot operation until the tens digit ia dialed. 

The Teat Connector is designed to work with AE, SC, I TT t AB.I, GEC, 
Standard Electric, Pleasey, Northern Telecom. and WECO Test Selectors as 
well as the EMS-1 Teat Distributor.. It is necessary to strap the card 
to enable it to function in the correct mode tor the type ·rest Selector 
or Teat Distributor it is being accessed by.. (See paragraph 2 ... 3.H) 
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Two methods o.f 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 X & I is pul aed from the Test Selector. 
EMS-1, ITT, sane 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 
Teat Connectors and strap the EMS-1 Test Connector to function in the 
same manner .. 

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

Direct 
(6 places) 

Indirect 
(6 places) 

31i 
(4 places) 

llV 
{5 places) 

6L. TL, 8L 

89 

K9 

IY 

XY-1'.0N 
ll-YON 

required tor direct control operation .. 

required for indirect control operation .. 

required where only T, R & S leads are wired to the 
MDF from connector terminals.,. 

required where T, it, S & 4th {or Hark) leads are 
wired to the HDF from connector terminals .. 

required only with direct control systems. (Som.e direct 
control systems will function properly without these straps 
but most require them.).. Not required with EMS-l Test 
Distributor 600152 ... 

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

Matrix size, strap MS to 1 .. 2 11 3 or 4 determined by the 
number of matrix cards equipped in the module .. 
Example: 3 cards strap MS to 3,,, 

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

strap with XY systems requiring I-ON ground. 

special .straps tor XY systems when X or Y off normal are 
required. 

a.trap tor off normal af'ter, lst digit. 
strap tor off normal after 2nd digit .. 
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M 

M-ON 
H-lD 
M-2D 

M6 & 111 

M8 

LM 

special straps for certain uncommon applications~ 

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

normally required for all systems, ranoved when special 
treatment of T & R is required under control of H relay .. 

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

Level Mark - al lows tens digit to be marked for one digit 
operation.. This is a factory optio,n equipped on special 
order .. 

Fuse Failure BusJ Opt1on is available ae a plug on to busy the Test 
Connector if its fuse blows.. Used only in indirect systems. 
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---------·-· - .................................. ,. ................... _ 

1 .. ITEX: EMS-1 
co11plete exchange 

2 .. ITT Federal or Kellogg 
11156 replacement 

3 .. Stromberg Carlson 
30248 replacement 

4.. Stromberg Carlson 
30161 replacement 

5 .. Autcmatic Electric 
581166 replacement 

Western Electric 

Northern Telcom. 

Standard Electric (I TT) 

9,. GEC 

10 .. Plesaey 

11. AEI 

TABLI 5. 

----· -··--···--·-· ----· -·-·· ·-------------

Direct, 3 or 4 wire, S!Ze, M6, M7 

Direct, 3 or 4 wire, 
M6, M1 

size, 6L, 7L, SL, 

Direct, 3 or 4 wire, 
M-ON, M6, M8, M9 .. 

, 3 or 4 wire, Matrix size, M-lD, 

Indirect, 3 or 4 wire, size, M6, M7 

, 3 or 4 size, M6, M7 

' 3 or 4 wire, Matrix si.Ze, K6, M7 

J 3 or 4 wire;11 Matrix size, M6, M7 

Direct, 3 or 1.1 Matrix size, 6L, 7L, 
M6, M7 

Direct, 3 or 4 wire, 
M6, M7 

Direct, 3 or 4 wire, 
M6, M7 

--·-"'""'"' 

size, 6L, 7L, 

size, 6L, 

8L, 

8L, 

SL, 

M7 

Note: See Fig.. 8 next page for location of 
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5 .O.A General 

This Test Guide for ITEG EMs ... 1 equipment is intended to be a general 
guide for testing to be performed during lat.ion. It can also be 
used as a check list of the tests that have been performed for equipm.ent 
acceptance records.. Each applicable item in this guide should be 
initialled by the Installer in charge, attesting that the equipment its 
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 i tcs in a complete new EMS~l 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 al ways being conducted into equipment that 
has been tested. 

5 .. 0 .. B Teatiag Procedures f'or Connector Jtodul.e 800030 

l. Refer to preceeding sections of l-2130 for drawings and equipment 
details .. Verity power wiring to be correct and tree ot foreign ground 
or EMF potential and verify fuse alarm operation, prior to fusing the 
module .. 

2. Dial each connector with and without loop resistance to verify 
ability to register pulsing. Observe the oonnector 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 ohms resistance in 
each side of the line and 3 MF oapaci tor and 20,000 ohms across the 
line. Terminate 2 calls from each connector, verity proper LED 
indioa tions, answer and talk.. Observe ring trip function (CONN LED) 
for fast trip action during silent and ringing periods. 

Connector LED functions are: 

OS Out of Service - Indicates OS switch is operated. 

SZ Seize - Same as dialing or A relay.. Follows dial pulses. 

BY Busy - Same as hold or B relay .. 

CT Cut through - Indicates ma t.rix relays are operated. 

IDG Ringing - Indica tea ringing is enabled .. 

US ANSWER - Follows supervision of called party .. 
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COii Connect - Same a.a 

BT Busy Tone - Indicates went to 

IC Revertive l - ca tes oall went, to revertive call (only 
used when revertive by directory number option is 
equipped).. Not used outside North America .. 

When -19 500189 NU/Heter option is equipped this 
+JJ8V meter pulse on sleeve .. 

indicates 

PBI PBX: Hunt - Indicates that tbe 
subscriber number other the 
rotary hunt function operating .. 

terminated to a 
due to the PBI 

FA Fuse Alarm - Indicates a f'use on the circuit oard is blown ... 

11.. Dial a number from each Connector to a ·vacant terminal.. tone 
should be returned.. Note that when a number is 
line LED on the associated illumine. te., Mote: 
ohm battery is required on sleeve to out-through .. 

5,. Operate all OS switches, observe that OS LED illuminates and obeck 
sleeves on DTA or OGT block for presence ground"' 

6. Dial all nuabers from each Connect.a:"', answ:Eu"' and talk" 

7. In all PBX number groups, program a into the 600138 
control card.. Test, using the ring 
phones (use minimum O·f 3). PBX opera tiOih 

See 3 .. 6 for detailed instructions,,. 

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

9,. Go to the Selector DTA (assuming all grading and jumpers are 
in place) and short the T & R to each test tba t ground 
appears on the sleeve.. This test will verity jumpers and cabling 
:from the DTA to the Connectors .. 

10 .. Tratfio Meter operation must be verified .. 

The Meter outputs provided are: 

Peg Count - A ground pulse 
time a call is attempted .. 

or 150 ms as strapped) appears 

A traffic scanner oan be connected to the connector slee'Ve at DTA 
OOT block .. 
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PBX Group Busy - 97, 9 8 & 99 - A ground pulse or 150 ms for up to 
three PBX groups to be observed.. Program 97, 98, or 99 to the group 
to be observed as an al tema te.. 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 .. 

11 .. All grading cards completed with 1ntorma ti on 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 teats listed .. 

I oertity that all applicable tests herein have been perto:raed and all 
(leficienciea corrected .. 

Installer in Charge DAT'I 

I verity that all tests herein have been performed by tbe Installer in 
charge .. 

Acceptance Test Engineer DlTE 
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COOECTfC* rourts ft:m .. A" I .... 

JACK MIJLTlf'lE THROUGH OFFICE. 

't·, 

SEE TEXT fQR tlt:TAILS 

fi'ERTAUHlllG lo TH£ TUT 

t'HSTRIJ!Ji'OR SVSTEl't 
BEING WIRED TO. 

GRP90 
GRP91 
CRP92 
GRP93 

PBX NIGHT CUTOFF 
Wire external 
ground direct to 
edge connector pin 
for group If 
a.ssigne.d. 

.ITEC 
,l'f.~n,..l •iv t 

1.<t:Ji '0!' l 
MAO.f 1M ti S:A 

IIiSNll fAU. IW 
UfWI' FOl!t CM.LO f'MT'f ~. 

If I 

25 PAIR tOHtm::TOll FOR CABLE TO liHlAtitM~ ILOCU OF 
tttECUtlJHG $£!..ECTOR STAGE,. CO!'ITAlHS t;1 R,. $ & '4tH, 

INSTALLERS WIRING 
EMS-I CONJECTOR BACKPLAN 

CONNECTORS 

I : l 

T£H CAIUS TO tofliUCT tO!VtttTO«$ TO MTIUX 

CARO$ AJU! f'ltOVJ!)S WITH THE MTIHX CM£. 

trtSTALL.£1 SHAU lHTM.l, AU Cut.£$8 fVEH 
ff CA.GE 15 'ARTlAU.,Y EQUIPPED. 

I 

wttl~H LOOP UTEMD£H .MD Vf IUPEATER! ARE 

TO BE IHTAU.ED Bl Ttt£. CQillmfCTOft,. CUT 

STRAPS HTWH'lt Al5 I .IJ6 MD UTWHN 115 
l al6 A..lifll Clt8LE TO Lill!E TREAT1'\EHT EQ4.llP~ 

l"lEHt, 

BATT.. 6ln & FA 
UlSTM..LD TO WUU! MTf, GU TO MY FUSI 

()A) USUllG 20 6.M.llGE PAUt£D 1fllU£. FUU 

MJ.M TO 1£ wutm TO MY FUSE .iJ..AAl't WITH 
22 GAU&E JUllE. 
lllQTU f'UU ~ OOTI'Uf Fiii.ail nus SHELF 

H 500 OtM tArtDY. $Tlt.V our lltUlSTOll 

~,'".,~ 

•• •• •• •• •• •• •• •• 

. .,~. 
"°""""'. H°'""!.,! 

To Backplane Multiple 

Installer 
Connect to 
Multiple 

fU Of f£JERS 

Source 

VIRE TO PETER PAHEL SEE 
TEXT FOR DETAILS OF PBX 
GROUP OVERFLOW l'ETERlHG. 

lmaa:fI Of n:mHtALS 97. 98. 99 & 00 
(91} AtCESSU !Ef.1.111 96 if STRAPPED) 

Ht!LHPLE TO imASSlGHED ff.!.f'mf!R Il'tTER­

t£PT •. 

:ITEC 

Figure 5 • 
.xssue::1 11-19-n 
1-21 ao 2-16 
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f.\.1.S£ .. B.l.LU.R£. ... BU.SL££llQ!i 

r¢ ti:r M4~o::u.i rnx 
Off.~AY rn~. UAC'HJR't' .l'.Wrtt'.i:N} 

S'tUP 1<i; !\i,;"H~ tiu; 

D.JBEI.I.. .. DB .... .L~J.R£fI. 
WI.Rf fQi H~T !i1SUOHJHHf$ 

;;;~! l>UtH on11 v .. ii ()~ I ' f HAH 

~d~t i.NiHRH! Hirt H;Si ZHSi~HH.ini*S 

t;ONf;iJ('.lOH -wtf!:ttl 

Figure 8 .. 
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