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Center, which ‘esigned and developed to meet the program transmission

This is a technical report on ihé International ‘Sound Program

requirements o 1976 Olympic Games, from Montreal to overseas.

‘Y

v For the benefit of the rgadgr some basic principles on transmission
have been explained in Chapter II. A]sb, an attempt was made to describe
' and highlight all- the technical parameters taken into consideration in

the preliminary and fiha] design stages. . -
4 0 - R

' , Furthermore, the econgmfcs and the technical problems faced with
in the process of developing this’ﬁrpject have been elaborated. The answers
to these problems from an engineering point of view, have been treated

in simple language and when necessary tables and.figires or drawings are

provided. 4
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the transmission overseas of the 1976 Montreal Olympics.

P

.

CHAPTER | _
: . GENERAL L,

1.1 ScopE . _ * 2

* The objéct of~tbis paper is to enable the reader to understand
the }ealization of the projecf by stating and documentipg tge informa-
tion aﬁd specifications associated with it. Some basic principles and’
concepts are explained as background material to the development and

design considerations of the International Sound Program Center (ISPC).

+

- The system was made for the Montreal oateway terminal as an inteqral part

of the overall network facilities established by Te]eg]obe Canada for

The system was capable of carry1ng the u1t1mate s1mu1taneous pro-

' grams sent to the terminal of Teleglobe, by the Olympic Radio Te1ev1s1on

Organization (ORTO), the exclusive distributing agent for the games.
A11 programs coming to ISPC from ORTO were manually fed to

the channel translating equipment for¢ their final destination Qve%seas.
\ ¢

.
T

1.2 INTRODUCTION -

The International Sound Program Center (ISPC) was designed and /

developed in order: to handle the relatively heayyl]oad of simultaneous

programs transmitted ovérseas during the 1976 summer Olympic games from

-1 -

L]



~ Montreal. g , " F
. The ISPC cbuldvbe compareg to a complex swi;qh linking two main
points; that is, the broadcast studios of ORTO (01ympichg§10-Te1evisfon
O;gani;atgon)\as one end péint and tﬂg dverseas transmission equipment of
Téleg]pbe as thé oiher”end point. .
YIpé first part of the link was madb by using a special type of
vcircuits called “triplets” between the control room of ORTO and the ISPC .

room of Teleglobe. “ ' 5
o R - . .

~

g There was a total of 225 triplets and 25 pairs of control circuits, . -
between these two poidts. Each t;ip]eﬁ consists of three loops, one wide'
band 5 KHz (Tx-only) andgtwo narrow band 2.7 KHz (Tx and Rx). (Ref.
Telegloble Drawing No. BPS/D/4.3/i). | "
\ The second part of the link was made directly to the overseas
(transmission equipment depending on the tybe\of message contained in the‘
" loop. That is’, messages coming in the 5 KHz Joob were fed.to the channel
bangs/vis an MIB (Music in Band), and the messages.coming in the narrow

9 o

band were fed directly to the channel banks, for transmission overseas.

- ¥

Xim o



e ke e SR T

" “CHAPTER 2 S

" MULTIPLEX SYSTEMS -

2

L °

2.1 "S1eNAL MULTIPLEXING ™ - . -

. i
Multiplexing in transmission systems is a means of utilizing the

c

same tramsmission medium for many different users. Before being placed

on 'the transmissipn medium,‘each userf§‘signai may have to be modified
in some unique way so that it can"be separated from all of the other sig-
na]s‘at the opposite end of the transmission path. This ggparation-inQ‘
volves basica]]y'?he inverse of the oﬁ}giﬁa1 modification.

| The individual voice signafs m]kt), my(t) . .. mn(f), are
applied to individual modulators, ééch modu!ator bein% supplied asg well *

—

ith carrier waveforms of frequency fq, f2’ ..... e
A modulator unit along with its‘countenpart (demo;ulatof unit)‘
is the basic building block of a Fﬁequ;ncy Division Multiplex System.
The inpividua] modulator output signals‘extend over a linfted

range in the neighbourhood of the ﬁndiq%dua] cqrfier frequencies. Most
impértantly, the carrier };equencies are select® so that the spectral
ranges of the modulator output signals do not overlap. This separatidn
'inffrequency is precisely the féature that atlows the eventual recovery ‘
of the individual signq]s, and for this reason this type of mu1t}p1exing

system is referred to as Frequency Division Multiplexing.



e

To facilitate this separat%on of the individual $ignals, the ‘ \ .

chrr1er frequencies are se]ected to leave a comfortable’ margin. YGuard

Bahd', between the 1imit of one frequency range and the beginning of  the

nextu . o :,
\ The compoéite signal, i.e. .the combined output of all the mgdu1a-~

tors,\Cs then applted to a common communications channel. ‘

. At the receiving end, the composite signal is applied to each

" of group ofbbandpass filters whose* pas

an re in the neighbourhood

fis oo oo .. f .- The filter f,/s a bandpass filter which passes only

the\spectka] range of the outp

other bandpass filters. "The”

of the modulator and‘similar1y'for the -
igna]s have thus been separated. They are

then applied ‘to indiviqual demgdulators which extract the basehand signals ~ .
from the carﬁier. . ' *Xu-//’
X

\

3 \ g “ - -7
3

2.2 CHANNEL TRANSLATING FQUIPMENT . ¢

4

A briet.general detcription, identifyinq'each of the trans]ating
jstageg of the multﬁplexing£§ystem is preeente& in this section. This multi-
plex system is capghle of translating or accommodeting up to 600 simu]tanedus -
voice frequency te]ebhone conversations (300 Hz - 3400 Hz), in the frequency
band . of 60 KHz - 4028 KHz in the following sequence »

\ The channel translat1ng equipment translates twelve voice fre-
quency channels.of 4 KHz &300 Hz - 3400 Hz) nom1na1 bandwidth into the
basic group (60 KHz - 108\§Hz) and vice versa. Briefly, in the.transmit
transm1ss1on path, three oﬁ\the 4 KHz voice frequency bands modu]ate res-
pecttMEQy three carr1ers of 12 16, and 20 KHz Their outputs are combined

to give the ba51c three channE] pregroup in the band of 12 KHz - 24 KHz.
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/ sion path. \
o / . ,

2 - Four such pregrqups modulate in turn 84 96, 108 and 120- KHz carriers

8

.and the outputs are combined to g1ve the bas1c group- band of 60 KHz -
108 KHz. Exactly the regprsg process takes place in ‘the regeive tr§nsmi§:
‘ ~f
The composition of the 12 channel aroup is showh in Fig. 2.1.

The §lopa ofﬁeqth,geésage channel indicates sidebaq{ orientation with res-
Bect to audio frequency; i.e. highest amp]%tude represents tHé‘highest'
audio frequency. Note that the g%oup is formed by taking channel n (for

=1 té 12) and having it modulate a carrier\at a frequency of 112 - 4n_

L

' ' \ N
KHz. The lower sidebands aref%hen selected by filtering and combined. The

=

result is the group of 12 inverted sidebandS\in ihe previously mentioned

frequency range of 60 KHz to 108 KHz, thus forming the 'channel bank'.

2.3 THE GRouP TRANSLATING EQUIPMENT
v 1y

In the group translat1ng equipment the next stage of mu1t1p1ex1ng
" takes” p]ace The outputs of five 'channel banks' each in the basic group
frequency band 60 KHz to 108 KHz, modulate five carriers of 420 KHz, 468 KHz,
. 516 KHz, 564 KHz, and 612 KHz, respectively to assemble the 312 KHz to
_NEEZ‘KHz—fFEQLency band which, is the basic supergroup.
| Inkother words, five channel banks with 12 channels each at the
‘fréquency~band of 60 - i08 KHz, modulate the five carriers and the result-

.. ant is a 'Group Bank' Eontaining 60 channels in the frequency band of

.. 312 KHz - 552 KMz

The above is accomplished in the group bank as shown in Fig.
. 2.2, where the n®" group (fpr n =1 to 5) modulates a 372 + 48 n KHz

carrier.
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2.4 THE SuPERGROUP TRANSLATING EQUIPMENT

[

©

The required system configuration will, in general, determine -

" how the supergroup trans]afing equipment is to be applied if particular sys-

tem requirements are to be satisfied. The equipment provides for the trans-

" lation of up to, sixteen grbup,bank outbhts in the frequency band of 312 KkHz

t

" to 552 KHz.

Fifteen carrier freauencies are used.to modulate each of fifteen

basic supergroup inputs (Group Bank Outputs) to provide supergroup 1 and

_supergroup 3 to 16. Supergroup 2 is derived from an unmodulated bagjc

supergroup. The outputs of each of the trané]ating equipment are combined

to yield a baseband line frequency band of 60 KHz - 4028 KHz. Exaﬁt]y
the reverse vrocess takes place in the receive direction. '
We have so far examined the three major stag# of mu]t;plexing; //—1
there are further multip1ex1n% stages such as the tran§1ation of the super-. .
groups into the "%aster—GrOUp", as well as the translation of the "Master
Groups" into the "Super.Master Group". . —
Because of their similarity and naturq}of Fechnique with the pre-
vious stage$ we have described, §nd because in the project~deécribed in
" this paper we are dea]%ng with mu]tib]exing stages up to the "ghpergroup" " 'j
Tevel only, we shall not go into further details. ‘ / |
In Fig. 2.3 it is shown how the basic supergroup or "Group-
— Bank" is further multiplexed to the "Supér-Group-Bank" which consists of
‘960 audio frequency channels at the %requency band of 60 KHZQ- 4@28 KHz.

4

. In the same figure it is also shown how the previous stages of multiplex- -
ing are formed; from the voice frequency channel all thé wayyfhrough, to

. . . the supergroup 1évé1, indicating also the carrier frequenéies at all
w . ¢ o \ + N

stages as well as the reference.pilots at the different stages.

.
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© " 2.5 SINGLE-SIDEBAND SUPPR
‘ — (
The mosf“wqdely used modu]at1on technique in frequency-d1v1s1on¥\> Co

-

First modulation step > Second modulation step
- : " Hoduloting Corrier Carrier
i . wave wave wove ’
= (: . .
i 'A P r
0 4 12 64 I
' y Carrier Carrigg, *
o . | suppressed | suppressed
- . Lower D ﬂ Upper ’
: o ! sidebond sidedand
: - Hebond g g Vthor 52 56 716
i . Lower . _ Upper -
: sideband . " sideband
N - } ‘e
; y I .
| ] It B | e
; Lower sideband Lower sideband
¢ " selected by tiltenng . selected by fiteqing
i a — 1 1 1 1 1 i '11. #1 1 1 i < i 1 . 1 ’
: .0 4 8 .12 15 20 24 28 48 52 5 60 64 68 T2 76
' o . Frequency, ke '
- S * .
; ’ ) Fig. 2.4 — In SSBSC modulat1on the carrier and one s1deboard i
L. are removed dur1ng each modu]at1on step.
| / : .
g - —
of ) - v
u 1 . [}
. s A_balanced modulator is used to sunoress the carrier,‘]eav1ng

mu1t1p1exing is -the s1ngle sidebéﬁ% suppressed carrier KSSBSC)

When a carrier is amplitude-modulated by a signal,

. are produced both ;?ntaining the intelligence.

are not required in order to transmit the message. .

—

l

MULTIPLEXING

b

two sidebands

Therefore, both sidebands

N'e

P SO e ]

on]y the two s1debands

but does.not suppress one of the sidebands.

\

This reduces the power of the signal-by one- ha]f

Sideband suppression is accomp-
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~ lished by applying the sigﬁél to a filter which passes only one of the R
| sidebands while effectively attenuating the other. The bandwidth of the
- signal is noy:approxinately equal to the original vo{Ee-frequency signal, = o
that is, about 3100 Hz. Further bandwidth reduction, therefore, is‘not
possible without lTowering the quality of the signal. Fig:2.¢ illustrates
jf? , ~ two typical SSBSC modulation steps used to shift one voice-frequency signal i_iﬁ&h
to a carrier-frequency channel. | . N “
From a practical point of view, there js:sti]] a slight amount
of wasted bandwidth because of the imperfect characteristics of thg channel

filters, as shown in Fig, 2.5.

4 .
. . ’ ~ - ‘4
L

10 .

|
P 6.7 8 910 4 12 131415 .
: - . k¢ : *

Fig. 2.5 — Typical attenuation-frequency characteristic of a
voice channel in a multiplex system.

D

—

A perfect filtér would have %Frtical sides in its:frequency-
 amplitude characteristics, thus passing all frequencies within its passband
perfectly while completely attenuating all outside the passband frequencies.
. ' The interference that might bE'caﬁsed by imperfect performance of filter% _\ B

is avoided by the standard practice of the guard-band used with the SSBSC

g A-éystems. Although the standard-spacing is 4 KHz per channei, the effective

bandwidth of voice signals is approximately 3.1 KHz. ' .

L]

g R PR RN e
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In spite of the comp1icated’transmission'pfobléms; the SSBSC

'modulation technique is very commonly used world-wide because of the‘gfeat

economie§ it offers in bandwidth as well as transmitted power.

’
[

2,6 CARRIER FREQUENCY GENERATION SRR .

o

. The method used in generat1ng ca5r1er and pilot supp11es for the '
multiptex equipment used differs from the traditional harmonic generat1on
method by which harmonics of a stable source frequency generator were selec-

A
ted by means of filters.

The MA-5A carrier supnly system is baéed on the principle that
all carrier frequencfes are generated by individual osci]iators and synchfon-
ized to a stable refefehce source by the impulse governed oscillator tech-
nique. By using as many impulse governed oscillators as there are carrier
frequencies, a complete carrier supply system, whose frequencies are as
accurate and stable as the reference source, may be economically built up

as required. The carrier supply osciallators are contained in plug-in

modules and may be arranged in/hot—standby pairs if desired.

. The standby‘module is switched into service, in the event -of a
failure in the un%f which normally supplies the equipﬁent, in a time of
Tess phan five milliseconds. y

The'carrier frequency generat?qg equjpment is providea ;ith its
own distribution'faci1it1es which can be sﬁpp]ied as requifed and whicﬁ
faciiitate multisystem operation. The distribution system is capable of
suppfying twelve bays of channel translating equipment, i.e. 3600 channels.

More details of the carrier supply system are shown in Fig.2.6 and Fig. 2.7.
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‘Tevel (TTL).

2.7 \ PILOTS

Pilots are auxi1iéry signals employed in multiplex systéms for

such functions as Level Regulation, Frequency Synchronization, Alarm Sys-'

\

. tems and Maintenance Monitoring. The transmit line levels at multiplex

»

terminals and at repeaters must be maintained within close tolerances.

Line noise and crosstalk from adjacent sys?ems increase if the level is

“too low, while too high a level céuses over]oéding which can result in inter-
J . . - 14

modulation distortion and crosstalk into other systems. Regulafing pilots

_

are used to operate compensating devices throughout the muitiplex system
in order to control line levels. o
Frequency synchronization pilots are of@en used to maintain end-
to-end frequency stability. This is especially important in SSBéC systems,
where the line carrier frequency must be reinsertgd at the rece%vingﬁtérm-
‘imal, and for systems carrying telegraph and high speed data. Frequency
synchronization is accomplished by phaselocking the carrier frequencies‘in

\
one terminal with the carrier frequncies at the opposite terminal by means

of one or more pilots transmitted in the system. Thus, if the carrier fre- .

N
by

" quencies at the ‘transmit terminal begin to drift, the respective carrier fre-

quencies at the receive terminal will drift a. like amount.

The frequency of the pilots anq'the number required in each multi- -

- plex system depend mainly upon the particular frequency-allocation and mod-

ulation plan and, of course, any special needs of the system. Pilots are

normally transmitted at a level 10 db toiZO.db below the system's test-tone

L2

\
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2.8-  SYNCHRONIZATION AND PiLoTs

Adequate frequenby relationship between the transmitter and the

recqiver depends upon .the carrier which is mddu1ated by the message signal.

To maintain the adequacy of frequency relationship, two basic methods are

commonly used. Both require a pi]oi frequency to be transm%tted with the
outgoing signal. This pilot frequency un@ergoes whatever fréquency transla-
tions or phase shifts are imposed on the various information channels.
In one method of frequency control, this transmitted p110ir1s

used to modu1ate a local oscillator in:the receiver to obtawn the carrier
frequencies used in demodulating the 1nformat1on channels. If the trans-
mitted 51ana1s, including the p11ots have undergone additional modu]at1on ‘
steps or other frequency changes {ur1ng transmission this method cancels
the errors out, leaving only the pﬁssibility of .a fixed egxror between the

transmitter and receiver local oscillators; This error, of course, can be

eliminated by simoly adjust{ng tﬁe frequency of -the load oscillator.

The second method of frequency control requires the use of a trans-

mitted n11ot frequency. This p1lot is used as an absolute frequency and
phase reference‘ Xt\each receiver, a.single "master" oscillator may be
used, and all channel garr1ers and a locy1 pilot frequency are derived frbm
it: ' Both the transmitted pilot and the 1oca]1y generated pilot fregquency
;re compared in a phase discriminator circuit. Any phase or frequency ’
difference between the two results is an error voltage being generated in
the output of the discriminator. This error voltage is then app11ed to
the master oscillator to 'pull' the osc111ator frequency, thus correctIng
the local pilot frequency. Since all local carriers are derived from this

7

osc111atoFfﬁEhangés in its frequency which correct differences between .

T

I e et e
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""the incoming and the local pilot also remove any frequency or phasé errors

. : Ly
between the transmitted and local carrier freguencies.

¢ N

2,9 Group AND SUPERGROUP PILOTS

i

A group pilot frequency is sgpp]ied at 84.08, 92.0 or 104.8 KHz
for in-service monitoring of system levels and performance. A line pilot
is supplied_ at 32, 60, 64, 308 or 564'KHz for.monitoring and frequency syn-
chronigation. ‘

Each pilot-controlled group amplifier regulates the output level,
at pilot frequency to within fL0.25 dh of nominal level, for input level
variations of t 4 db: The group regu!atiné piiot u;ed in our eduipment
is that recommended by the CCITf‘thch %s 84.08 KHz or 104.08 KHz. The
J04.08 KHz pilot is’used for wide-band ﬁata applications. The level of the
pilot is -20 dbm. A supervising facility “is-also provided with the pilot,
and input Qariations of 5% 1 db or more will initiate a minor alarm out-
but. If the pilot level at the output of the regulator drops b¥_7 t14db
or more, with respect to’nominal, the regulation circuitry willpbe automa-
tically switched to the condition which, is equivélenglto the nominal gain
of the anmlifiér. This preventg the “introduction of excess gain into the .
system when the incoming pilot fails. A major alarh'will 9& %nitiated
under these circumstances. ' ' | : ’ o

For the supergroup CCITT-recommended piléts of 411.92 KHz or

547.92 KHz at a level of -20 dbmo are suppliéd; the 547.92 KHz pilot being

intended for use on wideband data systems. These pilots are utilized in

3

the automatic regulation circuitry which is optionally available as an

_ integral part of the supergroup demodulation amplifier and fordthe provi-

sion of alarm features as recommended by the CCITT. The automatically-

'Y
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] )
reqgulated supergroup demodulation amplifiers maintain the receive fével

constant within ¥ 0.25 db for line variétions within t* 4 db. The supet;//
group demodulation amplifier which incorporates automatic regu]ation:ﬂ;s

the .same basic alarm features as thdse described for the“group demodulation «
amplifier with the‘exception that, where redundant supergroup amplifiers are
provided, a d?db in pilot level output of 7 £ 1 db will cauﬁe switchové} to

standby to take place and oﬁ?y a minor alarm will be generated.

2.10  Loapine EFFECTS ' (

a) Intermodulation Distortion
Intermodulation distortion occurs when traffic is so great

as to ovér?oad the amplifiers or exceed the design rating of the modulaéors
and associated circuit elements. P}esent-day multiplex systems carry many
voice frequency channels that are handled by common amplifiers, modu]gtors
and demodulators which are not perfect]yllinear. Often instead of disto;:j’—\\?
ing only the impressed‘signa1, the entire multiplex system overloads, result-
ing in background noise and cros;talk that increases as the system load be-
comes greater. In some cages, crosstalk ﬁay even be intelligible. In
.some large systems, however, most disfortion éppggrs only as random noise
which reduces the signal-to-nojse ratio.

Distortion increases significantly when large signal vo]éage
peaks drive some element in the system beyond its region pf linear opera-
tion. .

When the signal voltage exceeds the break-point of the amplifier,
sufficient higher-order intermodulation products are éenerated to cause

interference in most or all of the cﬁénnels in the system.

In reducing the effects of interference, it is necessary to

%
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maintain the signal level as high as possine without causing overload.

tm Speech Loading /

| The speech signals are mbre.compliceteddthan telegraph tones
and data signals. .Each signal consists of a variety of frequencies and a
greaf range of amplitudes. In telephone\ multiplex Systems, many factors
influence the load on the system. Some of theﬂmore important gnclude speech
hab1ts of the telephone user, hour]y variations in system use, the psycho]o-
gical effect on the spearker of the circuit quality, and the techn1ca1 char-
acteristics of the subscriber's equipment and load te1ephone plant. Te]ephone
company practice has been to design communication systems for a 'break' point
of ] per cent of the busiest period. In normal telephone practice, the
total average input vo1tage (or power level) to the carrier system i; set
so that the overload or break point is not reached‘more than 1 per cent
of the busiest hour. Since the voltage distribution varies with the number

of talkers.using a system, the amount of awerage signal level must be

reduced (the peak factor) will vary with the size of the system. .

The channel capacity and transmission levels for a multiplex

!

_ system are stated in terms of voice circuits, referenced to the rms value

. of a test tone (usually 1000 Hz or 800 Hz). Because of their narrow band-

width howevef, wp to about 26 ordinary telegraeh or data signals can be
applied to a single yoice channel of a multiplex system. These multiple-
tone signale have a gfeater average power than a voice signal, therefore,
a loading factor must be co;?Qdéred. '

In the calculation of the loading effect of a multiple-tone

signal, peak power is used. As the number of teiegraﬁh or data signals

3
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is iﬁcreased, the’potentfa1‘peak power level that the composite signal may

reach also increases, even though the rms level is held constant by low- .

ering the level of the individual tones. 'To avoid the possibility of peak

overloading, a 'peak factor' is used when the maximum permissible level of

. multitone signals applied to a single voice channel is calculated. The

absolute peak factor is exﬁ?essed as: . -

¢

’ .. Absolute = Peak factor (in db) =<3 + 10 Tog N

where N is the number of single tones. Thus, for a single tone, the
absolute pe;:’;zéior is 3db. . Since the, absolute peak factor can become

quite high, it is not practical

0 build high-density multiplex systems

-that are completely free from the possibility of peak overloading. 0t

—
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"Model Network".

"~ countries, participating inathe games. That table provided what was-called J/

~

CHAPTER 111

SYSTEM DEVELOPMENT -~ .

1

3.1 CircuiT REQUIREMENTS ) « .

The task of the provision of the facilities to handle the audio
circuit requirements for the 1976 Olympics was the rgsponsibi]ity of the

Engineeriné Department. It has been established that the total voice

frequency (VF) circuits 2.7 KHz requirements were::

216 'one-way °~ (send) circuits - .

160 one-way (receive) circuits ; — o
These circuits were classed as 'program' circuits and therefore the total
quantity of two-way VF channels needed to satisfy this requirement was 376

channels. This was the figure used as the basis for the deve]opmenf of tha

Table 3A contains a complete breakdown of'the telephone, telegraph T
and leased circuit requirements for the years 1976 and 1978 on a cothry

by country and route by route basis.. The information contained in th;\

/

tables was obtained from the P1/74 report of the department of operations.
Table 3B contains an estimate of the number of circuits per countr ‘

required for broadcast use of the Olympic games for a total of about 123

a

- 22 -
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7 TaBLE 3A: SuMMARY OF CIRCUIT QUANTITIES AS GIVEN IN REPORT P1/74

1976 1978 -
Country Tel Tg Leased Total Tel ™ Tg Leased Total
Lake Cowlichan (
~ Australia(Mtl) 14 1 0 15 14 1 0 15
- Australia(Ycr) 8 0 2 10 14 0 3 17
- China 11 0 2 1) 1 0 2
- Piji 2 0 0 2 2/. 0 0 2
-~ Hawail 8 ] 1 9 12 0 2 1h )
- Hong Korng 11 1 1 13 1 1 2 19
- Japan 8 0 3 11 2 0 4 i 26
- South Koren L .o 0 4 5 0 1 6
- Maluysia 3 0 0 B ’ 3 0 0 3
- New Zealand 3 0 1 - 5 0 1. [
- P)éilippines 5 0 0 5 - b : } 1?
- Singepore 1 I 9
TOTALS "7%‘ % 9 "88' ifo "5 15 130
Mill village-1 (Mj) '

« = Barbados 7 0 2 9 0 0 0 (]
- Brazil 14 0 1 - 15 17 ;0 2 19
= Prance 5 1 1 Vi g 1 2 8 |
- W, Germany ] 0 0 2 0 0 24
- Italy 0 0 0 0 b o0 0 24
- Jamalca 37 1 5 L3 0 0 0 0
- Lebanon 5 0 0 5 6 0 1 7
= Trinidad 9 1 2 12 0 ] 0 0

.= United Kingdom 28 2 L 34 4y 3 L 48
~ USSR (Russia) 6 0 1 8 0 1
TOTALS T 7 15 T?Z“ 125 I 10 1'33‘
a

Mill Village-~2 (Pri)
~ Austria L 0 0 L 10 0 1 11
-~ Barbadecs 0 0 * 0 0 14 - 0 3 1?7
~ Belgium 5 0 1 6 9 0 1 10
~ Cayman Islands O 0 0 0 0 1 0 1 -
~ Czechoslovakia L4 0 0 3 4 0 0 4
~ W. Germany 24 1 1 26 4 1 i 6
~ QOreece 17 1 1 19 24 1 1 26
=~ Hungury L 0 0 y 5 0 1 6
- Ierael 7 0 0 7 7 0 1 8
~ Italy 20« 1 1 22 5 .1 2 8
- Jamaica 0 0 0 0 60 1 7 68
=~ Netherlands 9 1 1 11 12 1 1 14
~ Poland 5 ¢ 0 5 6 0 1 7
- Portugel 6 0 0 6 ? v} 0 7
~ 3candingvia 11 2 1 14 16 2 i 19
~ " South Africa 5 0 1 6 8 0 1 9
« Spain 2 1 1 L 3 1 1 .5
- Switzerland 7 1 ) I 9 10 1 1. 12
‘= Trinidad . 0 o] 0 (V] 24 1 4 29 -
- United Kingdom 28 ~ 2 3 38 b1 2 4 &7
~ VYenezuela 13 0 1 1 17 1 2 20
~ Yugoslavia 10 0 1 11 11 0 1 12 N

. TOTALS 181 100 W 205 297 I 35
Compac @ .
~ Auptralia(ntl) L6 1 0 ¥4 46 1 0 L7
. ~ Australia(vVer) 24 2 1 2?2 . 27 2 1 30
.~ Hawaii - 13 2 0 13 13 , 2 ] 1,5
= Hong Xong 3 1 0 3 1 0 b
~ Japan 13 2 o] ' 15 13 2 o] 15
= Malayein - 1 0 0 1 1 0 0 1
-~ New Zealand L 1 0 _5 b 1 0 5
- ;hilippines 5 0 0 ‘5 6 0 0 6
- aiwen 0 0 0 0
. . TOTALS 1 5T 1'2‘}‘ z ITZ" I Ifoz‘
TAT-1 , 4
=~ France 16 0 0 16 16 -0 0 16
= Unitad Kingdom 6 2. _0_ 8 6_ .2 0 8
TOTALS 2z "z 0 =% T2 "¢ 6 T
[

Y



TaBLE 3A - coNT'D.

Country
Cantat-2 {Mtl)

* Austria
Belgiun
East Africa
France
Germany,
Grecce .
India .
Ireland
Israel
Italy
Netherlands
Portugal
Scandinavia

-

Spain
Switzorlani

TOTALS

Cantat—z (Tor)

- Austria
Belgium
France
Germany
Greece
Ireland
Israel
Italy
Netherlands
Portugal
Scandinavia
Spain
Switzerland

> TOTALS

Terrestrial

~ Argentina
Bahamas
Barbados

Cuba
_Fre. ¥,
Greonland
Jamaica
Japaon
Mexico
Panama

_ Trinidad
Uruguay
USA N.Y.g

USA (S.F.

TOTALS.

NN

Cariber
Antigua .
‘Barbados
Bermuda
Trinidad
TOTALS

t-1
t’ India

- United Kingﬂom 2

©

Icecan
- "Greenland
= Jceland.
TOTALS

. South Africa

United Kingdom L8

United KingdomlOh

Cayman Islands,
'Indiesﬁ

St. P, et Mig.

O

© 1

Y

-2 -

1978

Il

Zel
8
2

t

-3

4
.27
14
13
7
13
7
X
10
5
15 §
3
11,
14
1

1

27
2
1

L -
4
1
"9
0
5
0
0
0
6

8
211
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1976 —
Leased Total JTel Ig
1. 10 7 1
1 14 15 , 1
0 b 65 0
3 31 48 2
2 18 15 ‘2
1 14 12 0
1 Z 10 1--
1 1 9 0
1 8 1 o
1 11 1 o}
1 11 1 0
1 7 2 1
1 nlz 17 2
0. ) 1
1 12 1 0
1 15 19 2,
f%' 8 2
1T 15
0 4 5 0
0 &4 5 o -
"0 11 15 o
0 27 O ©
0 ‘9 12 0
0 0 7 0
0 5 9 0
0 20 30 0
0 10 14 0
] 0 7 0
0 6 B o0
0 3 4 0
0 g 1g .0
0 10 1 0
0 217 328 0
1 15 17 1
V] 0 0 1
0 4 Y 0
(] 1 0 0
0 2 2 0
0 .3 4 0
] o1 1 0
8 g 8 1
9 0
2 26 26 1
[+] 5 5 0
] 2 3 o]
0 5 5 0
0 3 3 (o}
2 5 o 3
0 2 0 2
5 2 ¥ 5
1 }3 }u 0
1] 2 1
T
ezl i i e
B z1 zlg IR
- 0
N '5%' ' '
0 é 1 0
o . 1
+ F + +

Leased “Totnl

D+ O N PO - 8 8 NI £ 10 18 ba
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L . TaBLE 3A - CONT'D, o \ ,
© ' . . H - !
o 1976 ) . 1978 .
; ountry - "Tel ‘Tg Lemsed Total Tel Tg leasod Zotal
f : » * ! :
Spade .
- Brazil 0o 1 0 1 o 1 0 1 - ‘
- Chile . 6 o 1 7 8 0 1° 9
- golomb * 0 2 g : ~g 0 : ,¢1> N |
) ) - Peru f )
> s TE T W . T ¢ F O TE
! - Tet-3 1 0 0| 1 0 )
= Germany { 1 L 1
R - UnR:d Kingdom _U4 2 0| 6 b 2 0- 6 ‘ . !
. ‘OTALS 5 z2 6, T 5§ Tz 6 7 :
- . Tate5 i S
-~ Italy (Mtl) (3 1 0 } 7 6 1 0 7
- étliy (Tor) 5 . g 8 ] 5 g g 5 .
.~ = Spaln . 0.
B s W4T ¢ T W™ T ¢ :
Tat-6 - ' r,
‘= Unlited Kingdom 43 0 0 43 108° * 0 0 " 108 4
: " HP Radio S .
- Greenland 1 0 0 1 1t 0. o0 1 .
: . ] Q . \'\ .
P a -
. : ~ b \ ¢
- - I " i
1 . |
- s \ 1
. o * |
| a
— 1 1‘
» - . ",
z Q \
. } [
] 4 . ) JJ \\ N
c. - ' i m :
g ] i
. . . v . |
.. S o
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TaBLE 3B

. Estimated # of

ckts required

V-

226 -

v

Possivle alternative rdutes

i
]
i,
%
i
1

V-1 (PB) _

Country f . especially for
o Olympic broad- First Second
. . _cast use . (Preferred)

Afghanistan 2« Cantat-2

Albania . 2 » MV-2(Yugo) .
Algeria ¢ , 2 Cantat-2 MV-1(PB)
Argentina L Terr (Andover)

Australia . . 10 * Lake Cowichan Compac/SF
Austria 2 Cantat-2 * MV-1(RA
Bahamas 2 Terr (USA)

Barbados « 9 c2 Canber MV-1 (Bar)
Belgium R Mv-2(LI) Cantat-2
Bermuda s N 2 Canber ,

* Bolivia _ 2 Terr (USAY

Brazil \,/ 4 MV-1 ’

Bulgaria L 2 Mv-2(1V) Cantat-2
Burma 2 »Lake Cowichan oo
Cambodia - 2 Lake Cowichan

Cameroons Lo - 2 Cantat-2

Ceylon ' 2 Cantat-2

Chad ' 2 Cantat-2

Chile 2 Terr {Andover)

Columbia - 2 Terr (USAY

Congo 2° Cantat-2 .

Coasta Rica ‘ 2 Terr (USA)

. Cuba 2 Terr (USA)

Cyprus .2 Cantat-2

Czochoslovakia L MV-1(RA) MV-2{Yugo)
Dahomey o 2 Cantet-2

Denmark L Cantat-2 MV-1(GH)
Dominican Repu'blic 2 Terr (USA)

Egypt . 2 Cantat-2

Equador ° " 2 Terr (USA)

Ethiopia | 2" Cantat-2

Fiji . 2 .Lake Cowichan

Pinland - }v-2(Scand)

Prance 12 - MV-1(PB) Cantat-~2
Gabon 2 Cantat-2 .
West Germany ~14 MV~1(RA) MV-2(RA)
East Germany 4 Cantat-2

Ghana -2 Cantat~2

Greece 4 MY-2 . :

Guadaloupe 2 MV-1(Barbados)

‘Guatemala 2 Terr (USA)

Guyana 2 MV-2 (Venezuela)

Halti | 2 Terr {(USA

Holland 6 * MV-2(Nether.)

Honduras 2 Terr (USA) R
Hong Kong 2 Lake Cowichan )
Hungary Loh MV-1(RA) MV=2(Yugo)
Iceland R 2 Icecan

India J . 6 Cantat-2

Indonesia o @ 2 Lake Cowichan

Iran 2 Cantat-2

Ireland ‘ I Cantat-2

Israel - 4 MV=2 -

Italy 10 Cantat-2 . MV-1
Ivory Coast 2 Cantat-2

Janajica ' . 2 MY-1

Japah 8 Lake Cowichan

| Nethorlands Antidl : e e -rion)

etherlands An es ' ° = 2(Venezuel Ve

North Korea 2 Lake (Cowiczhaen 8) #W-1(Trin)
South Korea 2 .Lake Cowichan

Kuwait . - 2 ~. ' Cantat-2 o
Lebanon 2 - Mv-1(PB Cantat-2
Libya . 2. © MV-1(PB

Lichenstein "2 e e “MV-2({Switzer,) Cantat-2
Luyemburg . 2 Cantat-2

Nadazascar, . 2, Cantat-2 . MV=-1(PB)
Kalawl ’ 2 W=-2(5, Africa) .
¥xlaysia \ -2 Lake Cowichan

© Kali . 2 Cantat-2

Malta . 3 ¢ Cantat<2-

b et

- ——
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TABLE 3B - CONT'D.
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-

Estimated # of
ckts required

~

e,

. &
Possible alternative routes

Country ) especially for
. . Olympic' broad- First Second,
cast use (Preferred)
Moroceo 2 Cantat-~2 Mv-1(PB)
Mexico é6 Terr (USA)
Mongolia 2 Lake Cowichan .
Nepal 2 Cantat-2
. New Zaaland b Lake Cowlchan .
Nicaragua 2 Terr (USA) ,
Niger 2 Cantat-2
Nigeria l2 Cantat-2 MV-1(GM)
Norway L3 MV-2(Scand)
Pakistan , 6 Canta‘f-z
Panama 2 Terr (Etam) MY=1
Peru 2 Terr {Andaver)
Philippines 2 ,Lake Cowlchan .
Polend ' 2 MV-1(RA) MV=2(Yugo
Portugal 6 s Cantat-2 My-2 :
Puerto Rico 4 Terr (USA)
Rhodesia . 2 MV@R(S., Africa) Cantat-2
Rumania . 2 MVRX(RA) Mv-2(Yugo)
El Salvador 2 Terr (USA)
San Marino : 2 Cantat~2
Saudi Arabia 2 Cantat-2 .-
-Senegal 2 Cantat-2 . MV-1(PB)
Sierra lLeone . 2 Cantat-2 ,
Singapore - 2 Lake Cowichan -
.Somaliea 2 Cantat-2 ',
South Africe {3 2 MV-2(36/2,5)
Spain .6 Mv-1 . , Mv- :
Sudan 2 Cantat-2
Surinan 2 WV-2(Venezuela)
Swaziland 2 MV-2(S. Africa)
Sweden 4 MV-2(Scand)
Switzerland 6 . My-2(Switzer,)
Taiwan 2 - Lake Cowichan
Tanzania 2 ‘MV-2(S. Africa)
Thalland \ 2 Lake Cowichan
Togo Y 2 Cantat-2
Trinidad . . 2 MV-1(Trinidad) .
Tunisia 2 MV-1{PB) Centat-2
Turkey ~ h Cantat-2 MV-2(TH)
Uganda 2 MV-2(S. Africa)
United Arab Republic i Cantat=-2
United Kingdom . 20 Cantat-2 MV=2(CH)
United Stutes i Terfestrial -
Upper Volta g 2 Cantat-2
Uruguay 2 Terr (USA)
USSR (Russin) 10 , MV~1(GH)
Venezuels 2 Mv-2(192/10)
Vietnam 2 Lake Cowichan -
Virgin Islands 2 .Terr (USA ’ )
Yugoslavlia 2 MV-2(Yugo
_Zmbia. : g - Cantat-2-

#* Ckts are carried by the domestic carriers,

LN

e
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then a 'reasonable’ distribution of the total circuit requirements, and it
was accepted as the. basis. . )
From .the equipment provisioner's po1nt of view if -the network
could be des1gned to handle the circuit requ1rements as pe; Table. 3B, with
the addition of some spare capacity then there was no uncertainty of under-

provision of equipment. ’

-

3.2 Ouympic CIRCUIT REQUIREMENTS

At this point we were, able to determine tﬁé,final edition of the
01ymp1c circuit requ1rements Tab]e 3A and Tab]e'SB were the Basic inform-
at1on considered by Eng1neer1ng in the process of study and eva]uat1on of
the gravity of the prob1em faced with.
~ The immediate problem fac%ng the desjgn igineer was to come up
with an eff?cient and economical solution regarding the route of transmis-
sion for each country's circuits. , ,

For that purbose, Table 3C was derived hhicﬁ indicates the answer
with a speqific further breakdown of the 01ymbjc circuit by route of trans-
mission. ' '

| . Each total represents the additional number of special program
c1rcu1ts (2.7 KHz bandwidth) required on the d1ffere;t routes.
.- a The distribution of the traffic of the Olympic broadcast qua11ty

N &

Circuits was: N

- ’
e R e KA A o G P 8 R ot o
]
!



Route

Lake Cowlchani

Australia
Burma
Cambodia
Fiji

Hong Kong
Indonesia
Japan
North Xorea .
South Korea
Malaysia
Mongolia
New Zesland
Philippines
Singapore
Taiwan
Thailand

Yietnanm ’

TOTAL

¥1ill village-1(Major)

Mill village-2(Primary).

A

Brazil
France
West Germany
Guadaloupe
Jamaica
Lebanon
Libya
Monaco
Spain
Trinidad
Tunisia
USSR
Czechoslovakia
Hungary
Poland
Rumania

TOTAL

Alvania
Belgium
Bulgaria
Finland
Greeca
Guyana
Kolland
Israel
Lichenstein
Malavi

Netherlande Antilles

Norway
Rhodesia
Sbuth Africa”
Surinam
Swaziland
Sweden
Switzerland
Tanzania
Uganda
Venezuela
Yugoslavia
TOTAL

Canber.

s

Barbadas
Bermuda
TO?AL

Icecan

Iceland

TABLE 3C

- 29 -

BREAKDOWN OF OLYWPIC CIRCUITS BY ROUTE

£

-
o

\é‘iNNNNN#’NNNNONNNNN

Ll o
CNMNANNNNNENE

4

e -

Now e

o

qwmmnmcnmnmamnnaanacu$m

Route

Cantat-2

- Afghanistan
Algeria
Austria
Cameroons
Ceylon
.Chad

Congo
Cyprus
Dahoniey
Denmark
Egypt -
Ethiopia
Gabon

East Germany
Ghana
India

Iran
Ireland
Italy
Ivory Coast
Kenya
Kuwait
Luxemburg
Madagascar
Mali

Malta
Morocco
Nepal
Niger
Nigeria
Pakistan
Portugal
San Marino
Saudi Xrabia
Senegal
Sierra Leone
Somalia
Sudan

Togo
Turkey

Upper Volta
Zambia

lillll‘lllllllllllllllIlllllllllllllllllllll

TOTAL

Terrestrial

- Argentina
Bahamas
"Bolivin
Chile
Colombia
Costa Rica
Cuba

Equador
Guatamala
Honduras K
Nicaragua
Merico
Panama

Peru

Puerto Rico
El Salvador
Uruguay
Yirgin Islands
Haiti T

P I A A N A A A I R R R B )

United Arab Republic
United Kingdom

Dominican Republic

TOTAL

.

-

NMOP#’NNNMNNNO\Q\NNNNNNNNNNQO#’NO\N#NNN#NNNNNNNNN
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April1=1978 shown in column (C), must be compared to the total equipment

s
- 30 -
, % Distribution of the Olympic
' Route ] Circuits
///"qunTL - BH (cantat-2) 36.17%
MTL - MV - C O 19.15% (MV-1)
. —17.02% (MV-2)
"MTL - VCR - LCN : 13.30% ’
' CANBER - 1.06% \
TCECAN 0.53% ‘
TERRESTRIAL C12.77%

3.3 ' EVALUATION OF EquiPMENT/FACILITIES REQUIREMENTS

The n?xt t$sk for engineering was to evaluate the existing facili-
\|
ties and equipment on hand in order to establish the degree of equipment

expansion required to safely meet the Olympic traffic needs.

By analyzing theﬂ;ohma1 requirements for April-76 éﬁd Aprif-78,
as given in the P1/74 planning report, and considering the established
Olympic requiements as well as usual spare capacity we came up with‘alnew
set of data‘'shown on Table 3D for the three gateway terminals of Montreal,
To;onto, and Vancouver. )

In Table 3D, we see that the derived total requirements for the °
Sumher-1976 shown in column (B) and the derived total rgquiremenﬁs for

B

on hand shown in column (A)i
. »
The equipment requirements, therefdre, should be either

(B) - (A) =& or (C) - (A) = A. Considering the degree of uncertainty

in the estimates as well as the importance of the responsibility of the
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corporation for thé games, engineering had'te make a decision which would
minimize the risk of under-provision of facilities. Under the circumstances
if';as therefore decided to shift the provision of the facilities planned

for April-1978 by two years ahead.

3.4. CHolcE OF LTJCATION

/

The location of the ISPglwas another issue which .required care- -
ful consideration. Because of the fact that most of the activities were
taking place in the Montreal area the nerve point would be the gateway ter-
minal of Montreal. Cons1der1ng the economics of the 1nsta11at1ons because

of distance from the transm1ss1on equipment, because of the redes1gnang of
v

’tthe area chosen, as well as the environmental benef1ts of a separate room,

it was dec1ded to build the ISPC in a separate room. (ﬁef. Teleglobe
Dwg . #BS/E/] 1/2). ’

. The room chosen was surreunded by noise-proof walls isolated from
any exferna] noise, etc., with fire exi; and situated about 300 feet of

qab]ing’distance from the MDF of the transmission equipment. ‘The total

4area was approximately 1100 ft2, that is 55' x 20'.



LR

D e eV

—

‘ CHAPTER.jV , | -
DESIGN STAGES PROBLEMS AND SOLUTIONS

4,1 DesiGN CONSIDERATIONS

3

This chapter is dealing with the design’stages of the Interna- -
tional Sound Program Center (ISPC), the various problems encountered in the

process and the solutions given to those probiems from an engineering point

~

" of view.

\

Before we enter into the aetails, it is ;ecessary‘to outline the
deéign“consideratioﬁ§} or in other words, the criteria and technical para-,
meters éoverning the process of the development of the system. . Such con-
siderations are the system parameters, the space requi}ements, the manpgwe;,

and the economics involved.

4.1.1 System Parameters

‘In order to size up the overall system configuration we
first had to identify the parameters involved. - -
The system would serve as an interface between the varigis

sites of the gaﬁes and approximately 120 different countries around the

globe. It had to be‘designed in such a way, that a high degree of operational

efficiency Qould be assured for the peak program‘transmission periods, at a

mifimum cost. From the operations point of view one operator would be

- —
~
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reduired to handle an averége of 10 to 12 programs simultaneously. It was

therefore necessary to provide a system with ten operator positions. That

is, ten consoles, each equipped with all the facilities and accessories

o

that one operator requires to properly line-up, monitor and maintain the

"program transmission assigned to his routes. Due to the fact that not all

-

of 120 ‘country routes would be equally loaded at all times, the design ought-

¢

to provide flexibility of rerduting programs from one console to another-or
from one operator to another. The best way to.achieve that was to concen-
. trate all ten consoles in a separate room and line them up side by side.

The system had to be equipped with a Trouble Report Point (TRR)

which wou]d consist of the necessary facilities to receive and handle all

the possible technical fault reports when expériencing transmission di?fi-
culties. The two operators manning‘the TRR had 'to be in close touch with

the ten)operatdrs of the ISbC, as well as their caunterparts of the other
entities involved in the Olympic network. To achieve this, the TRP facili-
ties were concentrated in lwo consoles especially designed for this purpose
and they were placed in the same room with the ten ISPC consoles, and in a .

a

convenient.location.
It is evident that the two primary system parameters, outlined
in this section, required the provision of a combination of secondary

system parameters, which would make the system functional, such as:

"Access to International and city telephone lines for normal . .

communications.

Access to order wire lines (private-lines) between stations
" - and other administrations, or points of the network, for fast or

emergency cogmunication.

- /
¢
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Access to the semi-auto telephone:circuits with the super-

visory control facilities. - o -

o

Access to a,specia]]y deiignéd test-tone distribution net»1

work with tfe required frequencies and levels, for lineup purposes.

v

Provision for video monitoring facilities to enable operators

-

t@ control audio following video signals for quality.

Provision of interconsole communications and trunk lines

wﬁereby coordination of efforts for workload on program‘distribu-

- tion and routing could be consolidated.

. Another important task was the provisiom of a versatile

circuit design, which would assure the ultimate degree of access-

Y

ibility of any program by any operator with @Qe'minimum.effoft

possible. .

‘The detailed design for each of the parameters described above wi]]ube

elaborated in Section 4.2, which deals Qith the“system design.

"sary. to examine and identify the system parameters. At first it might be .

®

( 4.1.2 Space Requirements

‘Before the space requirements were estabiished: it Was'neceé-

) t"thought that the more space available the better. In this case though, it

is not_frde._ The space provided had to be sufficient to set up the equip-

ment to offer adequate operational spdée for the crew manning the ISPC and

finally to meet the safety, health and gperational standards required for

,p?ogram sfund centers of this type and magnitude. Overprovision or under

Q

provision®of space would create inefficiency, since coordinated team work

was a must.

o

¢
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The real space requirements for the equipment nece;sary would

be as follows:

o

consoles and other. .equipment =T, . 325 ft?

seating Epace 12 operators and = ) 208 ft? ° .
one supervisor ' '

free space for moveability = 200 ft’

.

200 ft2
exit " :

",

. additional access space to fire

>

t

(
L
. Total — ’ 933 ft’ w

The minimum Epace required for the ISPC room, therefore, would be approx-

"

imately 933 square feet. Ideally, an independent-area surrounded by solid

walls (studio type) would be best. '

s

. One such area was the former TASI room which measures approximately

¢

1,296 square feet, that is 72 ft long by 18 feet wide, at the north-west

nd ’

corner of the 2" ‘floor of the Montreal gateway terminal. This room is

“RL>

independent, surrounded by solid walls, and in-the same floor as the I1TMC/
ISMC,

Another area considered was the south-west corner of the second

©

. floor, immediately-next to the ITMC/ISMC. Although an important positive
- N 4 .
factor to build the ISPC close to the ITMC/ISMC for obvious advantages, it "
R / ) -

was ruled out- because of the fact that the required environmental conditions
and surroundings were not met. The noice and human interference therefore
would outweigh the bepefits.

‘Other areas away from the floor of the ITMC/ISMC'were not con-

sidered, regardless of availability and other advantages. Consequently,

" the former TASI room was considered to be xﬁé ideal place for the ISPC,

PUTONTIURETSUPPRTPESP S
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) toberect a noise-proof solid wall to isolate the noise generated by

Cew e an

the power ‘station . ¥ ‘\\\t
" b) td remove part of the TASI/IDF and mod1fy the remaining portion with .

the required capacity to interface w1th the circ 1ts between .the --
MDF and the ISPC equipment | \ '
c) to build a raised floor about one foot above the toncrete slab to . ‘
"Qfacilitate cabling and eqdipment interconnections a
d) to erect a partition wall at the west end of the Foom wﬁth an entrance_ﬂ

door to the ISPC and two 1arge sliding“glass windows, in order to ’ |

separate the ISPC room from the rema1n1ng work1ng area.
e) use the remaining working area left between the ISPC and the ITMC/
ISMC with further partioning to facilitate a Progrqm Booking Center
1)

?PBC), and the required'telex and te]epninter equipmentffor the

ganmes . ﬁ§ﬁ? ' g

. °

“ The mod1f1cat1ons and alterat1ons ment1oned above will be out11ned

4

in a step-by-step procedure in the next chapter.

4.1.3 Manpower' ‘ ' B .
The manpower requirements had to be planned with special

: considerations of the daily workload for the. expans1dn due to the normak

growth and the extra .workload due to the Olympic 1nstaf1atibns. ) L

The other important factor here was the time limit to meet =

© s < . .
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the deadlines and have the system ready for. service at'le;st three months

before the games for staff training, etc. ) :
o : ‘ : \ .
In order to achieves these goals a precise and careful breakdown

ES

' ‘ . L. Joo. . L
‘of all .the works and installation was done with emphasis in the major tasks

t

requireqfngs, to install new cable if needed, it was decided to increase the

involved. In the r ﬁhingvof this section an attempt will be made to out-
line in short these major tasks. and the estimated man hours in the sequence

and order that they were planned and carried out.

4.1.3.1 MDE to_IDF Cabling -

The IDF was used as an intermediate distribution frame//;é bring
the point of interconnection c%ose to_the iSPChoﬁ one hand and to allow-greater
flexibiljty of crossconnections of different routes, on the other hand. |
Thé capacity therefore of the cables.used between the MDF and IDF had to be
greater than the total capacity of the gystem, in terms of pairs o% wires.
The total capacity of the system in terms of pairs of wires coming from
ORTO was 225 triplets and 25 pairs of auxiliary or control. lines, as showh,
in d;awing No. BP5/D/4.3/1. That is, a total of 750 pair; of wires had
to be the minimum cable capacity between the two points. Because of the

existing dedreg of uncertainty for 1gst minute additional requiremgnts,

and because of fhe Tow cost of the cable compared to the time and manpower -

capacity of that link from 750 required pairs to 1020fpairs. Thus giving
us a flexibility of ,beeing able to use 270 pairs‘of spare cable for unexpec-
ted circuits which might be required té6 handle in short notice.

' . The cable used, was the 60 pair 24 AWG oanortheén Electric

type 229A. ‘

e vy o
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Man-Hours Required

- 'MDF to IDF — 17 runs x 200' = 3400 ft - total

o

IDF to MDF,“— 17 runs x 225' = 3825 ft - total
-  3rums 7225 + 65 ft/M.H. = 112 M.H.
x 10 M.H. both ends | .
340 M.H. I A

fpr the interconnection of the cable therefore between MDF and IDF a
total of 452 MH is required. That is, 112 M.H. for laying the cable since
in 1 M.H. approximately 65 ft of cable e laid, and 340 M.H. to connect
" 38" runs of cable both ends since it takes proximately 5 M:H. to connect
one side of a 60 pair cable t&i;;majb or IDF block.

Thus:. , ; .
MDF to IDF cabling required 452 M.H. both ways.

!

4.1.3.2 IDF to Consoles Cabling

The manpower required inm this part of the insta]]atibn was cal-
culated on a different basis. Each console will be connected .to the
IDF with 4 runs of 60 painf24 AWG cable. Details of this wiring will be

given in a later chapter which will be dealing with the'insta11atipns in-

structions of this part.
' q

IDF to Consoles

4  runs/console

x 20 'M.H./console
80 M.H./console both ends
x 10 consoles '
800 M.H. for all 10 consoles




o —————— AU Y, = e
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For the interconnection of-the 10 consoles with the IDF using 4 ruhs of
60 pair cable, a total of 800 M.H. was requikgd using the 10 mjnutes per”
- connection rule of thumb. ‘

Thus:
IDF to consoles cabling requiréd 800 M.H. both ends.

MDF to IDF 17 cables x 5 M.H, 85 M.H.

IDF to MDF 17 cables x 5 M.H.\ = B85 M.H.
\

IDF to Consoles 20 cables x 5 M.H. = 100 M.H.

Consoles to IDF 20 cab]gs X ’5 M.H. = 100 M.H.

L) -

\ Total jumpers require =370 M.H. - total

Thus:
Total Man‘Hours requited for jumpers; 370 M.H.

The remaining wir%ng and installations works will be shown in
this section, in aeneral and w%tpout detailed analysis of each 1teﬁl
a) supervisory control wiring: ‘ ' 172 M.H.

'b) intérconsole wiring: : | 105 M.H.

¢) international telephone 11nes Erricsson sets wiring: 140 M.H.

d) intercommunication lines: T O M.
e) hardware installations: b 140 M:H.
f)  power connections and installations: : 70 M.Ht
a) correctioq;!andA tests: 105 M.H.

. ‘ -~ TOTAL:- 802 M.H.
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-ISPC room were contracted to finish by September 30, 1975.

N . - A Yo 43 -
/ R
4.1.3.5 Total_Manpower Requirements_Summary
MDF & IDF cabling: ' 452 M.H.
IDF & consoles cabling: 800 M.H.
Jumper wi}ing: : 370 M.H.-

Other wiring & installations: 802 M.H.

\ Engineering, 20 man months: 3,200 M.H.
(which “includes supervision ) »
of installation & tests)

-

- The total man-hours for the field work\required was 2,424 M.H.
It is evident that by applying the 35 M.H. pen;yggk, it was necessaf& to

provide one man fin{“seventy weeks or épproxinﬁte1y 18 months, in order

@

to complete the project.

- In doing the work schedule the following facts had to be con-

A

siderea. The project could not start before September 1975, because of
certain other commitments and renovations which had to be carried out
first. The system-had to be complete and ready for service by May, 1976.
l The avai]abi]ity of skilled personnel to assign to this
A )

project.

'~ The fact that the raised floor®nd other civil works of the

v

2

.

With these facts in mind as well as the possibilities of sick

. days, holidays, and other absences, the ﬁroject was schequled to start

on October 1, 1975, zjth a coordinated effort of a minimum of four men

and a maximum of §15.men working simultaneously, in order to be completed

by'no later than February 1976. March and April could, therefore, be used _

.
- q
"

e i e
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for fjnaI modifications and tests. May and June were reserved for train- —

ing of the operators and other personnel on the system. See bar chart

for work sched@le below.

b

1976 4
FEB | MAR | APR | MAY | JB& FJULY |
- S

)

cmmm e

v
A

o]
- B E
E

Y
—— e —————-—

J.,

P

Fig. 4.1 — Bar Chart for Work Schedule.

> /

"~ 4.1.4 Budgetary Considerations

Another 1vﬁortant governing factor of this project was the bud-

getary consideration by the circumstances surrounding it.

«

The budget was covering all the expenses required for the equip-
mgnt expans?on &ue to the Olympics as well as tﬁé equipment expansion
attributable to the normal growth."Table 4.1 .shows the amount commit-
ted in.the first column, th;.01ympic cost in the second column, the costs
attributable to the-normal growth in the third column. The fourth column
shows tﬁg equipment recovery value where applicable, and the fifth co]umﬁ

shows the net cost due to the Olympics.

-

»

[PPSO



. — e s s S T e s <2 . N B
T : ¢ . :
. ‘ \, - I ] “
A h «
P \ . =
“si1sAeuy 3509 423ud) Buljoog weubouaq oLdwA|Q pue )4SI |edJjuOW — |*$3T8V1 -
*00896€S *00L9¢8 *QQE6LS *00SEENS *0086£E5 000EL1S - sIviol
" *DOOOE *0000T *0000€ *0000Y . 330333 Bupassugduy
. " * 00005 *0000Z *0000S *0000L 330333 vorawIrIsul 7 A1quessy
] ’ " *00092 *0002 °0002 °0008¢ *00V0E saniquing 9 safuvyd Suspring
w w 000t *000Y 0002 0008 00001 1emog pue Bululyy
=3 " *0001 *000T 0002 *0002 Supxoey .
' “ 00861 002 0005 *00002 *0005¢ ButIqed
T *00001 *D00s ' 000§ “00051 s1038nudY
. *000Y *000T . *000% *000§ -+3dby voy3defur JN QIM
" * 00001 * 00001 *000S 00002 00057 *1db3 3Iss] snodur{1adeIR
“. *000ZT * . *000Z1 00021 *000%2 *0009¢ 9 *3db3 3134 19p10
“ *0008T . 00021 5 00081 s0000¢ (.81 9T) .&.u Buja3auu0) Uy
" . *00S§ 00t *ocs 009 A souvoydivy
: u *0001 - *008 0001} *00ST 9 sdot) 19318rg :
" * 005§ *00$ *002 *0001 "0021 13 ¢ sp13gkn Ay /Mg
h n *00091 *000Z 00091 - *00081 891131 5IRd Yiwg OIpnv
wealoag *0002 \ *0002 *0002 *3dbz 1013u0) K108jaiedng
1db3 uojssymeuway 0002 0002 0002 000" [4 8105 188 OTIPNV 0SS AU
. " *000¢ 0001 NS “~000%" *00s% ot  sduy Supayyidg 9 saydg J03juol (JWd sepniavy)
. " * 000t *0001 0001 *000Y 000§ ot sas33 nA 33D Burnooq
’ " “000IT . . 000y 00011 *000ST 3 sswwzy s1osUO) wwiso1y
A u 00002 " 00008 ‘00008 8 -1dby uojlvisuvil weaSozgy  djdmkiQ pue
(1vauea) wwifoxg *000£6 b *000E6 *Q00t6 S2L 21193 SIQED OIPNY 3O [WIVSY  JISY 1wRIIu0y
~ $01dRAT0 01 INMIVA . HIMO¥D TVIDION OL QILLIAIND  QALLIIGIOD .
SIION. . 30Q SISOD 3N KwdAQOdH 1ab3 F1AVINEIYLILV SISOD SISOO OIJWATO IHAOKV §L  INNOWY 4L XD LRI T NOILVLS

- .

- .



0

)

4,2 SysTEM DES16N

\

4.2.1 The Floor Layout anq the Raised Floor

In the design process of the ISPC special .consideration was

®
given into the choice of features and facilities of the room itself as

well as into the shape and form of the floor layout, in order to assure

efficient operation.

The system consisting of twenty bays side by side from one end

of the ISPC room to the other along with other consoles and equipmenf, as

. , It
shown in Fig. 4.2, required an enormous number of wiring and cabling for

connections and interconnections. The main problem faced with, was how to

facilitate cabling between consoles, as well as between consoles and the
4

IDF. '
\

A single 1ine diagram in Fig. 4.3 shows the approximate

rooting of the multiple and numerous cable runs between the IDF and the

\
consoles.

There were various ways that we could face the problem but

because of the& g term planning cohsiderations the choice was limited,

,9

4 ' . . v
between an .overheégd cabling routing and an underground cabling routing.

4

*+The second choice'was also requiring a raised floor (fa1se'floor) in order

to make it possib &n

A:}er careful studies, cost comparisons and the necessary

.engineeringAconsid

12" high in order I facilitate the cabling underground. It was also

decided that' the Yaised floor would be constructed by an outside contractor
: | s
through the normal rrocess of a call for tenders, and to the following
|

specificatjons:

\

u

1
I
|
i
|
]
{
|

o o e
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SPECIF ICATIONS

1. Construct 6" concrete block partition approximately 19'-0" long by

*14'-0" high, plastered and painted both sides including 4" black rub-

ber cove base, one hollow metal man door and frame complete with Glass

Lite and hardware.

2. g;pply and install infinite access floor over an area of'approximately
54'-6" x 19'-0" complete with step and ramp at door openings, twelve
(12) floor grilles over heating convertors, floor framing for equipment

opening approx. 7'-6" x 2'-4",

¢

3. Chip down one stair riser below new floor level and remove part of

* .

dwarf partition for new ramp.

4, 'Qsmove push bar from existing exit door, supply and install new security

type hardware to match existing.

5. Patch existing acoustic tile ceiling, -.an area of 100 sq. ft. allowed

for. !
6. Remove railing at existing dwarf wall.

7.° Supp]& and install Mov-A-Wall type partition to cei]iné at existing
dwarf partition, complete with five (5). openings for cable trays, etc.,
re-install existing doar, frame and hardware, install new glass lite '

and door closer in door.
8. Remove and relocate existing bulletin board and shelf. i

9. Supply and install approx. 35'-6" by 8'-0" high Mov-A-Wall typé parti- .

- tioning, complete with one (1) door, frame and hardware.

¢

L

e e e £ Rt e
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10. Paint walls, doors, etc., in alteration area, (except where-35'-6" of
new partitioning installed).

11. Electrical work —
a) supply and install thirty-nine (39) new electrlcal fixtures.
~b) remove four (4) existing fixtures.
c) raise five (5) existing wall plugs 12" above new floor level.

d) remove one (])‘surfacé mounted wall plug.

—

~12.. A1l necessary supervision, clean-up, etc., included.

The ra1sed floor and other civil works in the area were ‘completed

as specified at approximately $26, 000 00 of cost.

4.2.2 The Consoles
‘ The consoles, like all the equipment required for the proaect
had to be either purchased f possible off the-shelf or manufactured to
our spec1f1cat10ns. Although there was a variety gqf consoles available from

different suppliers, the nature of the project was somehow special and there-

“~

fo}e it was difficult to satisfy all our needs with commércia11y available
items. - For that reason, %t Qgs decided to combine”existing console models
with our'regujrements and come up with a new model whichﬂwou]d satisfy our
special apé]ication. 3
The\desién of the mo&e] quconsolgs started by defining.first‘
the requirements which can be deséribed ;s follows: \

a) Jackfield pane]\requiréments to meet the predetermined capacity of

the system (type of jackfields and quantity) '
b) Test equipment requirements for the operation of -the system (typ;,

quantity and size).

e e St b b =T
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'
cj Test trunk and other auxiliary panel requirements (duantity and sizg).
'd) Spare space for unforseen requirements.

' e) Human engineering and operational requirements.
[ #

In’orQer to cover the jackfield requirements described in part
‘ (a) and part (c) it was necessary to provide mounting space on éach console:
for nine jack panels of 5 1/4 inches each for a total of 576 jacks. That-
is a total of 47 1/4" of mounting space per console, as shown in Fig. 4.4
and F“ig. 4.5. L .
To cover the test equipmenl requirements ‘described in part (c)

and part (d) such as:

0 x 1 ' VU meter 5 1/4" space . °

v
10 x 1 Monitor amplifier )
10 x 1 Hybr“id " .
10% 1 ' Distribution network ) 1 3/4" shelf space
10 x 1 Distribution network )
*1 x1 HP 3550 Test Set 7" space

* 1 x1 | Adjustable attenuators 1 3/4" space

*

3x1 Speaker panel 8 3/4" /C

* 1 x 1" Speaker, portable-box; no mounting space req'd.; it was
_necessary to provide mounting space on each console for
the combination 9f these panels, of a total &f 15 3/4".

(-] * L)
Note: 1Items with asterisk (*) were required for the main console only.

‘ A1l ten consoles were uniform and identical except in the case '
of the main console, where instead of thé 8 3/4 fqgh speaker panel the
» HP 3550 test set and the adjustabﬁe,attenuator pads panel were mounted.

The speaker therefore was chosen to be a portable-box"from McCurdy and it

~ -

was appropriately mouﬁfed on the top of the console.
' - . / -
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™7™ TWITFT SPEAKER LOCATION (MeCURDY)
[

Hi-Fl SPEAKER LOCATION (MsCURDY)
oMLY FOR CONSOLE -7
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i i ]
» 1*' .
#* FOR EQUIPMENT OR SPEAKER OR T
PANEL MOUNTING ON TWIS SPACE
 SEE TABLE %| ATTACHED . v
. : L 8%
7
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MONITOR ' A DSTRIBITION DISTRIBLOTON] .
AMPLIFIER | HYBRID NETWORK | AMPLIFIER %
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. Fig. 4.“2.-, Console Equipment. As§emp1y (Bay A) "
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Ffg. 4.5 — Console Equipment Assembly ’(Bay‘ B).
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Details of the cqntent’of the panel of that part of each console

is shown in Table-4.2.» B
A]l the space requirements discussed SO far, had to be combined
together with the operational and human engineering requirements and come

up with a version of console which consists of 2 bays side by side, as

‘shown in Drawing No. BP43/D/1.3/1.

The main feafuresgof this model of console were:
, . \ e
a) Adequate comfort for the operator of the console

b) Sufficient mounting space for all the equipment and jackfields

c) Flexibility of set up and layout of the syste.

The specifications given to the manufacturer are those shown in
the Teleglobe drawing No. BP43/D/1,3/1 and the cost per console was approx-
imately $1200 dollars. |

.. 4.2.3 Circuit Arrangements

The design of the circuits was a very critical factor to the

success or failure of achieving the ultimate degree of efficiency and oper-

. ational accessibility of proarams, by any ISPC operator at any given t1me

‘The answer to that problem is illustrated in Fig 4.6 and Fig
4.7.

In the first ﬁhase a single line diagram'of Fig. 4.6 shows two

groups of multiple loops independent of each other. Qne group of multiple

-loops appears on alternate consoles 1, 3,5, 7 and 9£ carrying 50%~of the

ORTO lines and programs. The other group of multlple 1oopsiappears on alter-
nate consoles #2, 4, 6, 8, and 10, carrying the remaining 50% of the ORTO
lines and programs. This way, we managed to terminate all of the ORTO

programs and lines in the form of multiple loop appearances, from ' the IDF

./




‘ PANELS I
DAY Ko | s | S| festoser (|8t | sua |7
-~ Panel Panel Panel
1A v | _ / -
2A R : | /oo
3A .. v/ o 4
B aA /
TN ’ v
6A ’" -
7A | n ! '/
8A “ \ <Y
9A / v y { ;
10A / N y L

. ‘ S

Notes: 1. Where HI-?I speaker is indicated, to be mounted on top of cabihét
and extend wiring to reach it. - i.e. for console #1A; 9A, and
10A.

2. Where 7" SPKR panel is indicated, to be mounted at the top of the
available space of the console.
Between this speaker panel and the other equipment (HYBRID, etc.)
( install the 1 3/4" frame containing the attenuator pads
i.e. for console #3A.

3. For console #9A install frame of attenuator pads above the
HP-3550 Unit.

TABLE 4.2 — Speaker and Panel Mounting.
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r'tip of the loop jack (LP). From the ring contact of the same jack it is

7 IDF and thereafter through a jumper connected to the "LP" jack of jackfield . .

?
P
e v, R
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to a11nten consoles. These appearances wi&h an appropriate jackfield com-
bjnétionw which will be discussed inthe next section, enabled each and
every operator of any console to access any ORTO prégram at any given time.
The point of termination of these multiple appeafances, was the j;cks of . H 4
jackfield "A" as shoyﬁ at the detail of Fig. 4.6, and they were used for
the UNLEASED circuits only. Tﬁe maximum capacity of this jackfield was 768

o g | Maes B 3 e S

programs or lines, which was over and above the 725 lines capacity of the
ORTO facilities.
\ The second phase of circuit arrangements relates to the type of
circuit illustrated in Fig.4.7 under the heading jackfield "A-C" and it ‘
is enclosed in a dotted line system. ' ’ '

This type of circuit originates“d%'the IDF and it goes to the

internally jumpered to the ring contact of the channel jack (CH). From
the tip contact.of the‘channel jack the circuit is connected directly to
the tie cab]e“going to the MDF>and thereafter to the channel banks.” A
'modhtor jack (M), ‘is also connected in parallel with. the channel jack and
from the side of the MDF as shown in Fig. 4.7. The same figure also |
i]]ustrates that any program or type of Tine ought to go through jackfield |
"A-C" rega;dless of its origin. As seen, the only difference was at the
way that each type of circuit was reaching that point. Namely the LEASED o |
sprogram loops were connected direcé]y at the IDF to. the "LP; jack of jack-
field "A-C". The UNLEASED program loops had to go from'the IDF to the

termination point at jackfield "A". From there via a patch cord the pro-' : |
' gram was patched to jackfield."B", which in turn was returned back to - the l

“
v
]

"A-C" for transmission. In the same way, an unleased circuit could be ” l



S
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patched to jackfieid "C" 1f necessary by interrupting a traffic channel
first with the busy-out switch of the supervisory control. The 72 traffic

channel circuits wereirouted through the ISPC as an extra reserve of chan-

i

" nels for the unleased circuits. More details of these type of circuits

w111 be given-in Sectign 4.2.8.

The ORTO programs and Tines mentioned earlier in th1s section

* were sent to the ISPC of Teleglobe via Bell Canada facilities, and they
were terminated at the MDF of our Montreal gateway terminal. The total
\nuﬁber of circuits coming from ORTO in the form of triplets were: (ref.

~ Dwg. #BP5/D/4:3/1)

-

a) 225 pairs of 5 KHz line, send
b) © 250 pairs of 2.7 KHz line, send
c) 250 pairs of 2.7 KHz line, receive

* In other words there were 225 wide band transmission paths (Tx) for quality

programs 5 KHz each, and 250 narrow band two way 11nes transmit and receive,

The 5 KHz program “path could be used for transmission only, 'if qualwty pro-
grams without any talk back line, or it could be used with the other two
narrow band- (2.7 KHz) pairs ;Tr) and (Rx) for talk back or. commentary.

In. the .latter case a full triplet would be used, that is:

‘ one - 5 KHz (Tx) program line (send)
one 2.7 KHz (Tx) coﬁmentary line (sénd)

one 2.7 KHz (Rx) commentary line (receive)

. The type of circuit or the combination of circuits used, was depending on

and governed by the particular requirements of the overseas subscriber.

‘The ISPC consoles were also provided with a program distribution network.

The distrisution network was made of one audio amplifier BAYLY

type PDA-8 and one distribution network BAYLY type 4897. The BAYLY schema-

T e © e et T kK« Arekblla Ve e h mbn e
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tic diagram of the distribution network, Dwg. No. A-4897-4 is shown on pg.

as Fig. 4.8, for reference. The output of the distribution amplifier
was connected to P1-1 and P1-2 of the input transformer Ti. Eight outputs
were provjded at the output plug P1, wired to the test panel of each

console as follows:

El
\

Output No. 1 Jack #71 Tip To P1 - 10
) , Ring . P1 - 14
h 2 #70 Tip To .p1-4
‘ : Ring b P1 - 13
A 3, #69 Tip To Pl -8
Ring : P1 - 16
4 #68 Tip To P1 -7
‘ Ring - P1 - 17
B \  #67 Tip .To Pl-6
. \ : Ring P1 - 18
6 #66 Tip To P - 5
' Ring ’ P1 - 20
7 #65  Tip To Pl - 4
: ‘ Ring P1 112
| 8 #64  Tip o P1-3
' . Ring S P-mn

.}he wiking of these jacks is shown in Fig. 4.12. In Fig. 4.8 it may be
observed that each output is terminated across or 600 ohms -resistor, con-
sidering the lihks A, B, C, D; E, F, é, and H from terminal point #1 to
terminal point #2. For every output used the corresponding link has io
be removed. In tﬁis application though it would be a cumbersome operation
to remove a link for each output every fime the distribution nefwork wés
needed. For that reason the network was modified as follows: *

a) all the links were removed

b) terminal point #2 of each 1ink was wired to the tip-normal

. contact of the respective jack, via terminal board TB1.,

g ca e mmnn oaman = o Wk et
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“ing from the higher:panel, we labelled the first row as the ﬁonitor Jacks
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}

L

With the modification the. 1inks were present via the short of
the normally closed contact at the tip of the jack, but the link was auto-

'

4.2.4 Types of Jackfields . \

matically removed each time an output of the network was used.

The ten consoles were placed side by side along the ISPC room ;:\\.

illustrated in the ISPC Floor Layout, Fig.)4.2.

"Eacﬁ console was made of two individyal bays attached together
by po1t§, as seen in Section 4.2.2.

) For reference we had numbered the consoles from #1 to #10 and

each cdnso]e as having bay Al and'bay "B". The seating position of the
operator was at bay "A", whéreby fie could comfortably access~a11 of the
area of bay "B”. On bay "B" a drawer was mounted for the files and acces-
sories of the operator.

i

The jackfields were carefu11y and selectively set-up in such a
-3 '

—_

way as to provide maximum operational efficiency.

\

Jackfield "A-C" was-mounted on the lower front part of bay "A"
of each console, for reference see Fjg. 4.9, and it was made of fou}
panels. g

Each panel had four horizontal rows of 24 jacks for a total of

!

96 jagks..-

!

On the three panels.we had a total of 12 rows of jacks. Start- . -

(M), the second row as the channel jacks (CH) and the third row as the loop

- jacks (LP). Then the‘fourth row again monitor jacks (M), the fifth row

a

(CH) jacks, the sixth row (LP) jacks, etc., all the way down to the 12th

row which is a (LP) jack row.

»

Bces P et
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The monitor jacks are simple tip and ring jacks without spring _.

, contacts. The channel Jacksgare 1dent1cal to the loop Jacks w1th tip, .
; . ring and sleeve as well as thEIP spring: contacts as shown in F1g 4. 10
1 ’ ' . .
(‘ ’ i ‘ >
. (M) MonvToR - : VT .
(‘\’OP JAcK) > T
. ¥ — D J
- ’ ‘ ' i - o
") LNE ﬁ N
(MIDDL-E JbCK) | p4
9 ’ ~ 1 ' , * : ')
N . . . | ) ‘ —._i-—J . _
- © = -
; 2 ¢) crcurt : - ' i
RN ‘(BOTTOM JACK) R s ; L

3

*Factory straps or welded eonnections, app]lcable to Patch
Panels only

o AR T 0 AT St

Fig: 4.i0 — Jack Assembly and Strapping. . o “"~
‘ . " :

2

Vertically, jﬁckfield "A-C" ‘consists of 24 columns; from 1 to 24. By'thé

industrial standards the odd numbe%ed-co]umn,is the transmit (Tx) paﬁt of
~ ’ !

o

"the chénne] and the even numbered column is the receive (Rx) part of the

L]

O U O S
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channel=' In the present case though this could not be followed hecause f

the TRIPLETS arrangement In mpst cases it was necessary to use only one
transmission path of 5 KHz or one 5 KHz. and one 2.7 KHz for commentary, etc.,
That is, in most of the cases, it would require to have ore receive path of
thechanne1 idle or not even connected to the ISPC at all.

To avoid potential confus1on of the operators as well as to serve
3ackf1e1d space, wiring and labelling of jackfields was made to accomodate
all’ the ORTO circuits in triplet form rather than the standard 1ndustr1al
form. ]Tnswas achieved in the following way.

i Bay "B" of each console waa uséd strictly for jackfields, as seen
in Fig. 4.9. The top four panels were used to terminate all ﬁhe triplets’
from ORTO cleardy nymbered and identified. As exp\ained‘iquection 4.2.3;
jackfield "A" of each console was carrying 50% of the ORTO -circuits, while
: . the other 50% was carried by the neighboring console. %herefore the oper-
3 ator of conso]e #1 and the operator of console #2, could access 100% of the
J g ~ ORTO c1rcu1ts, since 50% of the circuits were terminated at Bay #B of Console
: 1 and ihe other 50% at Bay #B at Console 2. Similarly, for the other opera-
}\ tors since we had multiple appearances. The fifth panel, below jackfield
"A", was another jacg panel,.for jackfield "B" and jackfield "C" with 96
jacks of the type shown in Fig.-4.7. The lower row of the panel was iden-
tified as jackfield "C" for reasons whicH will be explained later in this
section. A1l the Jacks of the panel were w1red through the IDF to the/(LP)

Jacks of Jackf1e1d “"A-C" as shown in ng 4.7 , on a permanent bas1s

Th1§ Jackf1e1d was designed to handle the UNLEASED circuits. In order té

) é . send an unleased program overseas, a Eatch card had to be plugged beEween

. the §e1ected tjﬁ% of circuit from jackfield "A" and the appropriate jack of
jackf%eld “B". It would automatically appear at jackfield "A-C" for control
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oo

o Qu,q N . @,
e ~ - ' > ’ . e e
C : (;“5 purposes in Bay "A", and therefore to the channel-ba ks, for transmission.\

o

e except that Jackf1e1d “C" was a]ready carrying live traff1c channels,

[ - \ ,‘ 'and before such a patch1ng, the channel had to be cleareg by the busy sw1tch
| & )\ - : V

B, ) of the super sory control. Use of Jackf1e1d "C" was not necessary un]ess
: SN ¥ . .

there was a shortage of loops or channels via jackfield "B". .In effect,

3

there were a total of 72 traffic ch&nnels spread at random over the. ten

. ISPC‘consoles as an,additional stand-by capacity if the need‘woufd arise.

| : o

. 0 The fact that these jacks were carrying live channels Ted to the éreation .

' of Jackfield "C“ to avoid acc1dent 1 human interference. ° |

A

R ot }&’é The same operation was required for an un]eased c1rcu1t?patched to Jackfleld_

F1nal]y, the lowest pane1 was a 96 Jack panel as in F1g 4.1 where

.

. ‘ a]] the tYunks and other auxiliary tenn1nat1ons were connected as shown in

v
o, .

1nF1g 4.12 and Fig. 4J3

<) . Y
. ' B A

- “‘1. »
. , o L
. ~4.2.5 The Test Tone Network: ' BT
r N . For an operator of an International sound-program center, one of
’ the indispensable ‘tools is the test tone source. B “

l

’ © ’ ‘ - ,E.ﬂf‘“
' . It ds e§sential .that a frequency source’ of 800 Hz or 1000 Hz is

i .. .

i

availab1e, for the line- up procedures .of an 1nternat1ona1 sound-program cir-
\lm1ssion 11ne up procedures and objec-

< ) ouit. Techn1ca1 instruct1ons for tran

N &

4 tives are outlined 1n Chapter VI{ : . B
- ﬁéé%" _ . * In the present case the problem was to provide the required test
'E~,, R tone Ievels of 800 Hz and 1000 Hz to all ten ISPC operators for simultaneous
e B _o; ~ use, if necessary, using ape source only for each frequency.
‘. . B ) The answer to that problem was to desiﬁ one test tone distribu- - .

L. tion netwOﬁk for each frequency, which wou]d prov1de the requ1red Tevels,
Ya o {
to all ten console operators v '

J
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Tne equipment available was: * . r~ \&
a) onebMilliwatf“reference generator NE-71A ror 1000 Hz f<'; ‘
o) one oscillator unit, adjustaoie, HP=204C for 800 Hz |
c) t éy audio onplifier units from Bayly Engineering, type #2835A

il

The distribution network for the 1000-Hz test tone is illustrated
in Fig. 4,14 and it was designed to present a 1oed impedance approximately
equal to 300 ohms which was the recommended load by the manufacturer'

Having therefore a parallel network of ten 600 ohms a@p11f1ers and
ten rll!stors of 2400 ohms.each as shown in the figure, the net load imped-
ance to the source is 300 onms. The output from each amplifier is 600 ohms . -
1mpedance and a variable gain from -2 db to 38 db nominal. ‘ “«’;f

The “distribution network for the 800 Hz %est tone is illustrated

in Fig.4.15 and it was designed’ to present a 600 onms 1oad_1mpedance to the

-source. The source was'600‘ohms'impedance, as well as each audio amplifier

used. The distribution network therefore was made of ten audio amplifiers

in péral]e] and eacﬁ‘amplifier having a 5600 ohms resistor, in series with

-

the source, thus giving a net load impedance to the source of 600 bhmégkaé y

o

shown in the figure. The output from each anplifier i§ also 600 ohms imped-
ance and the gain variable from -2 db to 38 db nominal. |

3

The problem therefore of providing é distribution nétwork wfth ten

._outputs from each frequency sourqe was solved.

"7 7" The two sources Were mounted at the main console w1th the distribu-

—

tion network. Each console was 1n turn prdV1ded with the .output of one

) amp1if1er from the 1000 Hz %1str1but1on network and that of one amplifier

from the 800 Hz d1str1but1on network The 1000 Hz test. tone supp]y was

'wired to pin #9C ‘and p1n #10C ,of terminal block TB2 of each consoie The

e a2 e
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B0OO Hz test tone supply ‘was W1red.to pin #1C and pin #Ec of the same.terminal
block TB2 on each console. (TB2 was a terminal block with an array of pins
20°x 8. For reference, the hor1zonta1 rows were numbered from,1 to 20 and
the vertical columns from a to h, as shown in Fig. 4.16.

The ,next problem faced with was to provide the operator of each con-
soie with the two test tones at the rqufeed power levels and make them

_available on the jaéke of the test ,panel for easy access. The levels reques-

)

ted by operations were: . { i

o

{

800 Hz 11000 Hz
. ] + 4 dbm + L dbm
' ‘ 0 dbm 0 dbm

: - 4 abm - b dbm
-1k dbm -1k dbm

The source was adjusted to give an output of 1.2 vegts r.m.s. at 600 ohms
1ead, that is, 3.8 dbm power level. The gain of the audio amplifiers was
in turn set to 0.2 db in order to .achieve the reduired output level of
4:0 dbm for each source. The output of each aud{p amplifier of the distribu-
tion network for 1000 Hz was wired to tip and rina of jack #77 at the test
pane1'of each console. (For reference see Fig-4.17 and Fig. 4.19).
. Similarly, the output of each audio amplifier of the d1str1but1on
network for the 800 Hz was wired?to tip and ring of jack #73 at the test
. pEnel of each console. (For refe;ence, see Fig. 4.18 and Fig. 4.19).
i}hereafter, the spring coptacts (N.C.) of the tip and ring of ’
jack #77 were wired to pin #3d and pin #3e of the terminal board TB2 of each

console. This boint was the input to a three stagde attenuation padfdesigﬁzd’.

4

wlt

<
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-73 - ST ‘ .

\

to give a loss of 4 db at the output of the first st;ge wired to jack #78
fér 6 dbm Tgvel. Then the spring contacts (N:C;) of jack #78 were wired
to pin #sd and pin #5e Saich was the‘input to the second stage of the atten-
uvation pad for a further loss of 4 dﬁ in order to get from the outpqt a
level- of -4 dbm and wire it to tip and ring of jack #79. Thenzthe spring
. contacts (N.C.) of that jack were wired to pin #7d and pin #7e‘whiéh was
the input to the t;ird stage of the attenuation pad designed to.give a.10 db
Toss, that is at pin #15¢ and pin #16¢ of the terminal block the power
Tevel of the 1000 Hz test tone was -14 dbm. That was in turn yired to tip
and ring of jack #80 and its spring contacts were terminated in a 600 ohm§
load, as shown in Fig. 4.17, o - .
Similarly, the SOO'Hz distrjbution network was connected to an
identical type of attenuation pads but appearing at jacks #73, #74, #75 and
I #76 of the teg; panel, as shown iq Fig. 4.18 and Fig. 4.19.
Each Qpérator therefore has at his disposal two test tone frequen-
cies, one of 800 Hz and one qf 1000 Hz, appearing at four different power

)

— levels at the test panel as follows:

]

4

| Test-Tone Test-Tone Level and JacR~Number
Source / +4 dom 0 dbm <-4 dom 214 dbm
800 Hz. Jack #73 | Jack #Th Jack {XTS l Jack #76
1000 Hz Jack #T77 ™~ Jack #78. Jack #’%9 Jack #80
. = —
I The design stages and deta11s of the particu]ar pads used for.

both d1str1but19n networks are shown 1n Append1x II

a
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. JAKk#T3 N -— bo f¢ fo— N
8°°'1‘ 4 — ‘O‘ZC o—
_ ’ AJACK» 74 AN > o 3c‘c “
L : , &0 Hz - A ——-4 o 4¢c o
i“ : JACK #Ts, N 0 Sc o
: ' Boo Hz 7(““f; ; o eco
Yool ‘Hz N : 0 8CO
JACK 877 7" 0 9¢Co
1000 Hz .7(“fjj;: o 100 0—
JACLK *78 A :.: o le o
: 1000 Hz A\ —— 0 ilco .
\.‘ACK‘ *73 ;»: N 0 ’3Ccs ’
" 4000 Hx AR ; o e o
JACK ¥8 A\ .- o15co
S fooa Wz X Y _ o 16co
e
§ Note: For the wiring above use
_ shielded, twisted-pair
X copper wire. ° ‘

» ¢

[

Wire thﬁs
side of :TB2
as per |
Fig. 4.17 and
Fig. 4.18
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JNK 325 7o : -0 1Ta 0=————0—1 BALAN. .
PAD ~ INPLT E‘ ’ \ 5 1800 g AT‘TEN
JACK *26 iy —- - 19&10—---'——0'7Z TYPE.
PAD- DUT“PUT}I 71—‘:. — \ o 20n0~——7—-°+’3-—‘ 3383

Notes ' -

/ , . B Balanced attenuators (pads) are rack
— X : p mounted on 19" shelf five units per
, . . shelf. )

o 2. +One shelf is mounted on console #3-A
. . . and the other on console #9-A. See
— A . .Tab]e 4-2-

- ' . 3. Wire one dttenuator per console as |
follows:

" a) console #1-A, #2-A, #3-A, #4-A, and
» #5-A, from the shelf located on Bay
#3-A,

. / ' .
A ' b) console #6-A, #7-A, #8-A, #9-A, and -
. ° #10-A, from the shelf located on bay #9-A.
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N ' 4.2.6 The International Telephones

2

° . ‘ Each operator of the International Sound Program Center was

) . —

provide& with direct aécess to the international telephone network. During

i _line-up of circuits or circuit troubie investigation, direct contact with
the operator~af the distant end ISPC was ﬁkry important. It could a{so be

R done through the normal city lines via Bell-telephone, except that it might
‘ be time consuming or even difficult at times because of the high demand for /

Loverseas ggl]s_during the'gamei. -

- To minimize the risks, speciai.ﬁineé were. reserved in our

I d - S

» International exchange for this particular app]icatian. A total of 12 ?iﬁes

T >

R N ‘ were necessary. Ten fg; the ISPC operators, one for the Fault Report Point
(F.R.P.) console, and one for the'Program Booking:Center (PBC). An FIR was
perm;hently assigned‘tohgggb_ofwﬁhgse ]inesrand it was Qired to_eaép console
directly. -The te]ephone set uséd for these Tines was not the common type
of "telephone. ‘A special type of set was required with a mu1t1-fkequ;ncy
tonekgene}ator and ;ignalling as per CCITT frequency specification No. 5. N

These sets were made by. PYLON Electroﬁic Development, panel

. mount model #A14810. ‘ ‘ \

B

The panel unit mounts the following: |

— " MF tone generator PCB Pylon ¥A14840

—n ———

- -‘>Te1ephone set Hybrid . : .

— MF tone bad : o " : -
" — Off-hook on-hook lever switch
! * f ) ¢
~ —" Telephone jack to accept an operator's head set.

g
!

The panel unit was intended for 19" rack or console mount-

- ing at the right end of the panel. The panel was mountéﬁ on the thclined



. Dual Frequency 1eve1’

L - 81 -

4 , -

space of Bay #B, of each console, betwé%n the writing desk and the jackfie]dg.

R 5 '
SPECIFICATION . ¥

_______________ o

Digit ’ " Frequencies ) ' . X
~ 700+ 900 ‘
700 + 1100
" 900 + 1100
700 + 1300
900 + 1300 . ’
1100 + 1300’

700 + 1500y, \
900 + 1500 N
<1700 + 1500 .

#1300 + 1500 o \\\
' 1500 + 1700 - ST
1100 # 1700/~ KP1

/ \

* O WO 00 N O W N —

Sk

Electrical i

Frequency Accuracy . - "+ /5y
Frequency Distoration 5% Max

Nrequency Stability t0.1%

Temperature Range 0 to 50°C

Single Frequency level - 8dbm * 0.5 db @ 600 ohms
- 5dbm ¥ 1 db ¢ 600 ohms

105 - 130 Va¢ 60 Hz
(without " y - 12 - 21Vac 50-60 Hz or 16-30 Vdc.

Panel Unit Jack - 200A equipped with 2-NE 364 jacks.
‘ ‘ ‘ Accepts head set terminated in 396A
o plugs or equivalent.

1

Voltage Input (with transformer)

© i

Desk Telephone A14820 comprises a standard hand set ITT type 2500

or equivalent attached to a desk mounting enc]bsure 9" x 6 3/4" x 1 1/2" high.
. ‘: n N -
‘ ) - J

/ ,

D Y



R ' , ' J -8 -

Yoo, !
The enclosure houses the printed circuit'boatd/i;d is finished in ivory !
enamel. - - . -

. The Panel Unit is for 19" rack mounting occupies 8 3/4" rack

)

space, has front projection 1" and rear_projection 3 1/4". Finish "ivory enamel

over cadmium plate and chromage.

’ v

| The ISPC operator could reach there%ore any overseas number by
composing on the touch-tone the "KP1" signal theq.xhe countrx's ?ode then
the area code and number and finally the "ST" signal whicq meaﬁs "STAﬁT”
? to process the number. , " ‘

The circuit arrangément, wiring and interconnections are shown ) ;
in Fig. 4.22 and Fié. 4.24 for the ISPC consoles, and 'in Fig., 4.23 for the ‘j
TRP console and the Program Booking Cenéer (PBC). ‘ 1

~ .
. [

- 4.2.7 Order Wire Access - ', T ’

. ¢

Two types of private line circuit; were usedyin our network facili-
tieé. The OMNI-ORDER-WIRES and the RING-DOWN order wiqes.
‘ For the purpose of this report, the main difference among the tech-
ﬁica1‘cﬁaraeteristics of‘tﬁe two types is in the signalling part. The OﬁNI
.order wires are multi-party lines with selective Fingin , via a rotary dial-

‘ . ing device from any of the participating stations. The RING-DOWN circuit

_ * .3 v
private lines are usually two-party. lines without dialling facilities. Sig-

-

v ’ naling is achieved by the application of 20-Hz ringing current to the trunk
- leads by the operator to signal the distant operator that a trunk call is

waiting.
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."straight forward task.

within the order wire network if thé need would arise.

- 86 -

+

More advanced ring down order wires made use of zpe carrier—
derived trunks with suitable voice- frequency ringers for transmission of
the ringdown signal over the carrier trunks.

!

! From the existing order wires which were normally terminated at

. . . ~ Y % .
* the ITMC of the gateway terminal only 5 OMNI type and 2 ring down type were

required for the ISPC, namely: oo, ’ v
1) East regional, 1 g
2) Commonwealth ° ° ‘ .
L | OMNI - )
3) West regional ) Type
‘ /
B 4) Bermuda & Mill-Village
5), COMSAT " Do : !
N . '\‘
6) London ISPC . Ring
. o Down
7) Washington COMSAT/OP-CEN , ~ Type

(. -

The task therefore was to exténd- these ordq{ wires to the ISPC and make

te

them an integral part of the system's facilities. The extension was é

. _They were 1nterconnected:ftpm the ITMC to the
Trouble Report Point (TRP) console-of the ISPC via.the MDF and IDF.

The TRP operator, therefore, could establish or recenye ény calls
W

The ISPC operators,
however,  could not access these lines and it would create eff1c1ency and
delay to such a degree that the -purpose of relocat1ng the order wires

would be defeated. On’the other hand, ‘it would be f1nanc1a11y prohibitive -

3
to terminate all the order wires in.a parallel multiple termination for
all the ISPC operators. An effprt was made by experimegta\ and research

work for economidal ways and means to provide all the operatoré with access



* s °

to the order wires from each console. As a resﬁlte a VOICE STATION COUPLER -

-type QCS2B, made b}.Northern'E1ectric, was used to accéss the order-wires

,from each console via a PABX unit. The voice station'couplér (RDK) is a ver-

satile device designed to couple customer-provided equipment into a central
office or. branch excBange (PAéxs. (See Appendix 111 for Northern Electric
(NEDCO) brochure). ' ' ‘
Because of the“fact that the voice station coupler was designed to _
work on 2-wire 1ine§ and the order wires were 4-wire circuits, it was neces-
sary to convert the order wires f;om 4-wire to 2-wire via a hybrid unit
(?W/4W terminating set) before connecting them to -the coupﬂ;r. In addition,
two unidirectional audio’ampfﬁfiers were intercqnmected between the hybrid

and ihe order wire equipment: ‘one at the trénsmii path and one at the re-
B i H\,,..\ '

ceive path as shown in Fig. 4.25. In turﬁ'the two wire side of the hybrid

was connected to the voice station coupler.(RDK) at terminal "CT" and "CR" as
‘ : 0

shown in Fig. 4.25. THe voice part of the order wires therefore was connected
4

to the PABX via the voice station coupler. Any extensdion telephone of ‘the

‘Pﬁéx netwprk Could access the RDK; by dialing a two-digit number which was

4

assigned to each unit. ‘ > -

The next problem was to come up with a circuit and auxiliary devices

-

which could. be combined with the operational characteristics of- the RDK, in

order to be able not only to access but to control the order wire calls.

That was achieved th of experimeﬁlal work ﬂ%ne, using the RDK on‘live order

-

wire circuits and the telephone as follows:

-

.p/

.r'

-



s a . -

) ° .

T : . o - (9dA3-INWO) 31Nd4L) LedLdAL “BaiM 43pdg = G2°p ‘Bld

. X
- T

: o . ,. ,
. Y33y -34S N-82¥¥-H \<m.m_m.‘m — . o

o s s s 4 rs s

(Y - — [
aa . © | sam[Ey 2 A_ X Xy T

a3 “ AT : wWapp+ - [1a93] waPv+ |gdns| “werv+ |Mnve

JUAH
s N . mio| ./ |onr3 NVHO
p 13 LIAAYS[ > . x) v &W . N XL x| ] x| .

. 1 . 002/ 006 WPy — Wary- wqQp -



- 89 -
1 , S
a) Strap-in: " REPD terminals of RDK
b), Strap-out:  ° cR’ " " |
¢) Strap-out: RST&RSE © v
~d) Strap-out: RSZ &.RS3 " u
e) S;rap-out: TAM T "

As shown iH the iéthn}cal‘information table provided bypNorthern, for the’
options of the voice stat%on coupler (see Table 4.3).

After completion of the strapéing work it was observed that, when
an extension station of the PABX was dialing the RDK number the RDK term-
inals RU1 and RUZ were provfd{nd a éhortéwhj]e ringing.u At idle condition
these two férmina1s were open dry contacts.‘,lt was also observed that, to
answer an RDK contact OH1 and - OH2 had to be shorted. Finally, it was veri-
fied\that when a calling extension of the PABX was answered, by shorging '

the OH1 and OH2 terminals, the caller was automatically connected across

. termina] CT and CR where tﬂe voice circuit of the prder wire was terminated.

The caller could remain connected across the order wire until the RDK was

restored to the idle mode, which was possible by removing the short from

terminal OH1 and OH2. | o
- It was therefore necessary to design a circuit that‘wbuld make

these features of the RDK operational in association with the features, and

options of the PABX. The features of interest of the PABX were the follow-

ing:

a) Indication of busy stations with illuminated numbefs

b) Conference network

c) . Add-on feature of two remote stations via the operator of the PABX

console.




a Northern Flectric

Technical information
Selection of USOC code arrangements

)

QCS2B Voice Stat’ip.n Couplel

4

Strap connections inside coupler

usoc . . RS-1 ns-2 Descriftion
Functional group code TAM RG1 REPD RS-4 L[ 2] CTR
Telephone ROMZR 7 X v X X X
pich bl ROMZY 7 X 7 X X X Recorder semice
ADY / -X X’ X X X .
N N che ) X / X X X Incoming autd anendant L
Repertory suraw X X, X X X "X Dualle
H isller sarvice
dallers suTw X X X X X P’ ;
Alarm SUBAQ X X J/ X X X Without tones . N
sencing
machines SUBAV X X J X X X With tones
sTSQT X 8 J X X X With tones
TsTsvY X X J X X X Without fones \
Cail sTCQxX X X X / / /
d
¢xlending eapt STCVX X X X 7 7 7 .
Interface 1A (CDA) / X J X X X 2 Way manusl
of key tel, _
3A (CON} v X J X X X 2 Way manual
CD4 /, X J X X X 2 Way manual
cDs / X J X X X 2 Way minual
C2ACP X X A X X X Muli-lend without beli set
C2AKS' X X J % X X Multi-lead with bell set
Interface
central oHice cD7.8.9 X X J X X J Quigoing aulo attdhdant
—loop :IITPBX ¢
. AN x v Ringing on CT-CR
\ * X X 20Hz (Special assembly} ’ -
} Ringing
J=S5trapin X = Strap cut ® = in addilion to any of the USOC codes .
] oo [~} X '
o oo To set the coupler 1o any desired
° oo here function, look at the table above,
. find the function and USOC code
o- you require in the left hand .‘
O~ e columns. Next, set the wire strap |
o connections as listed opposite the |
° code.The figure shows you
. " Covomort o7 e o 30 the locations of the straps under
o e v o the coupler cover, -
- ) ’
gy
[~ %~ L] / -
ny 1
o . 1
0."‘;‘. W TOu [ MOUW A 1LDY *
Q= |

' CUB 1Ot S £ Quenag N7
| VR

2668806
}0' L xxxs

Q

Q

Tatminal and sirap locations

4

.
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ON" switch to establish communication between the two ends and then drop-

v

~ 0

The circuit arrangement developed éh interconnect and control the
RDK and the signaling part of the order wires is shown in Fig. 4. 26for
the OMNI type and Fig. 4.27 for the Ring—DoWn tyﬁe As shown, 1t is a com-
b1nat1on bf two relays, VARLEY type CAB/26N26 w1red to se]f]ock when ener-
g1zed. o 1 \ : -

— In Fig. 4.26: when an incoming call of an order wihe arrives it ‘ Y

energizes relay K2 which in turn closes its contacts'hhereh& the buzzer#end \
the call lamps are turned on. It also gelflocks by putting a ground ho pin A
#1 via contact 6 & 7 of the same relay and Nqu contaEt of the switch of the
alarm cut-off. The operator of the TRP, dials the RDK number corresponding 2 )
to the calling orderjw1re. The f1rst ringing of the RDK prov1des a short
at RUT and RU2 and hence a ground to pin #1 of Relay K1 wh1ch energizes it.
The contacts of K1 close and the busy lamp goes on, the re1ay se1f1ocks by

putting a ground to pin #1 through contact #6 and #7, of the same re1ay and

. through the N.C. contact of the CLEAR-CALL switch. At the,same t1me con-

-
tact #15 and #16 shorts terminal OH) and OH2 thus answering the RDK. The

alarm and lamp of the order wire is silenced by putting a grouhd to the
ALARM-CUT-OFF lead through the N.O. contact of the ALC.0. switch. The
operator therefore is now able to talk to the order wire or if necessary

- '

to dial a remote extension, of any other operator, and by means. of the "ADD-

off. When the call was complete the operator could see on the display that

.the local “station hds droppéd of f and the call could be cleared by de-ener-

gizfng K1. Relay Kl wés de-energized by breaking the N.C. contact of the

"CLEAR-CALL" switch. The control of incoming and outgoing order wire calls

»

was done by Fhe TRP conso]e operator.

N ’
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DIAL PANEL

ETT s QFET)

UMINA

JACK PAMEL .
TEST- TRUNKS

Al BUS
. ®® uvaur INOI CATORS
@ 7 Aco switcH (aLagM quY on)

|
2
- S @ CLEAR- CALL SWITCH

Fig. 4.28 — Trouble Report Point (TRP) Test Console Layout.
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-=— PANEL § DQ‘L\-
FROM STOCK
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-— FROM COBA ELECTEOUICS
PR #4405
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(WSTALLED).

' 1



\

€ 40 | abey 24 : , .
. 3 "UOLIRWAOJUT BuLAtM S3YD3LMS |BLQ B4LM J3pA0 — 62°¢ “bid ‘
—
AU.A f
"yd39s SLy3 30 g ‘Bd ul se DOAPZ- 03 SSYILMs [|® 30 | uid 33BUUO) °g
— *UOL3BOLJE3UdpL ULd pue YDILMS JO MSLA-JIRDJ SMOYS § *OLy ‘¢
Yo7 ! "U0L3150d, pUe 95UBU3434 J04 |3uRd-YdILMS JO MILA-Jedd SMoys £ °6l4 °f
, y = & *sJdaqunu uid pue $3JPIUO0D YI3LMS 404 weuabelp BuLaim smoys gz bBLy ¢
o Nl. - Rl 2 *jusuubLSse pue uOL}eDdLFLJUdPL Yd3LMS Smoys | “HL4 | :Saj0N
(o)) '- -y -
. X h...lr,. -
(m2ain 2v32) ANV HOLIMS € DS
L sl ® o 2 @ — — — — — - = i = == — — & ® &l
- R
™S 2aMS SHEMS PamMS Sw s
: . - 21/m-8S  26fle-8s  0Z/ci-8s  opfol-vs  Lf¥%-vs
- WaDvid DNdIm "2 Did Aan Jam Aan HaNW \MMI
o1 o1 oL oL - al
) ) | ) ) ) )
sava-1via A,A Y +
oL | —= * . -
. q : . ) _Q rnaav_ ....er'.c »JM«.«%%F %nm
- _ ' _ " ,
" TA ' < WA” < N4 Dd)| “
. i i . ' {
VSEMS. b 'MS | S MS ) 2HMS 1 iems
|||||||||||||||| (M3A Lovoad) FAVA WoLios 1 Ol "
. A S99 on %% 2%
X . ivs OAN . Y wwvam | [ oom
o - a]) lele} vas - 1S | ForireoD isw3
K ,




..
. o
LN - . e
5

"UOLJRWOJU] BULALM SBYIILMS L] BALM 48puQ — (P,3u0d) 67§ bid

- | -~
. »

- ) . *L *6d uo yd3a9xs sty3l 40 p 614 39S sudqunu uid ayz 404 °G
) . “(Yo3Lms 3y3 ul)-adefd uL Apesuje adse sdue| 3yt “‘y

*aAoqe se z# uld yiim Qp# urd 303UU0D YOILMS yoea uQ ¢

*3A0Qe uMoys se u::w;m 03 323uu0d pue 43y3abol SayodLMs [te 4O |[# uld aadunp -2

L

. ) . . “3A0ge umoys se D> 2~ 329uuU0d pue Lm:pwmou SAYJIILMS [|e JO |# q:.a LunEzw * <S9]0N
8 b . \ /
N ] - s
_ - 24 AP2Z— Ol -
. - - . R . . . - v O
a 4 i s .
[ ’ 4anv1 anv
. - . - N - N:
° L
A"
' - ’ o
) i ; " v ) _-A&
T «
) _ ,, g <
SeMs Ixms
\ -
. ) . ) .
“ - ' Jh ! . J



- ) ’ - . oot . ) ) ) )
o - | , | \ —
. g ) e . ) i T
» ! ° -
. . J ] . -~ ' L ) .\ . _
"UOLJIRUOJU] DULALM SBYIILMS |BLQ BALM J3p40 — (P,3u02) g2t .m_..._. . .
. . A , / -.t A
‘. - ..
: . | o :
\\ QOL/b-LA  w  w 2LL/8S dOW . L#NId W . - w0 (O
L - . TROU/MLA. W LLL/ES 3N . GE NI GNS . . . (6
. ,
> 3 o v S '
. ) - :m\¢|N> n " Nm\mm 40N L# Z~Jm " 0 H Am
= : B6/v-LA W W 16/85 0N . v# NId OMS . . (L
n $6/y=LA W 02/8G40R . LENID W W o (9
S %/v=LA  w.  u 61/85 AOW . U# NI ENS W . (S
_ , COPE/Y-LA w o LZL/VS QK W LENID W o W (b
B %6/9=Lh W . OZL/¥S 4GW .  b# NId 2MS W . (€
S - 6/v-Lh Cu w L6/9S QW5 LENId W W w2
* : e . .
, ®6/v-LA 401 BLA 96/YS 4OW O3 b# NId IMS Wody 3uiM (I
L : . .~ TEp Bii ol 43w
- ) g v
’ ....u, :



S

o i ¥ ey

bt

’

.one for clearing the calls, the‘"ClEAR-EALL" switch.

page 1 - 3, as well as on Fig. 4.30, for the ring-down.

4
-

Consequently, it an ISPC operator wanted to call via an orde}‘
wire, it was necessary to call the TRP- operator and ask for the desired’

distant station‘ The TRP operator ‘was in tuen ca111ng the corresponding

RDK from the PABX conso]e and then proceeded with the-order wire signalling -
either by a rotary dial especially provided on the panel for the "OMNI"
type, or by the ring -down switch for the "Ring-down" type, of order wires.
Details of the contro] pane1 of the order wires mounted onvthe
TRP coqsole}1s shown in ﬁ1g. 4.28. Each Order w1re had two lamps, one
caT]—]amp réd colour, and one busy lamp green co]our. It also had two

switches with one "C" contact each; one for the alarm cut-off "ACO" and

T

-
¢ - .

Wiring details of these switches and Tamps are shown on F1g 4 29 .
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4.2.8 Supervisory Cantrol . ) v u&é
The supervisory control was required for the 72 telephony
» M - \‘ﬁ

traffic circuits which were routed via the ISPC consoles, as part of the

back-up or stand -by channels to the sysfem Due to the fact -that these

circuits m1ght be live and busy most of the time, superv1sory control facjli-

ties were necessary to prevent unwarranted “human 1nterference to any work1ng

circuit. / o ) o
Thé supervisory control pané] for the outgoing trunks consistg

of one busy lamp green colour and one maintenance [amp red colour. WHen

the chaﬁne] is occupied with a telephony circuit the gréen is on and there-

fore it cannot be taken, until the users stop using it. In that case if /

needed an ISPC operator-could press the maintenance kéy which puts the red

Tamp-on and at the same time it reserves the channel idle as soon as it be- -

comes free. When it becomes free the green lamp goes off. At that time the

ISPC operator could use that partwcu]ar channe] for a program transm1551on
These superv1sory fac111t1es were in service at the ITMC of the

gateway terminal. It was only necessary to extend qhe@ to the ISPC area

in the form of parallel circuit for dual appearance of the controls.

N The voice part of the 7é telephony circuits was distributed to
the ten ISPC consoles at random depending on their dei;ination. The super-
visory control panels though were'mounted at the TRP csnsolea MNhen ﬁecesséry

the ISPC bpérator, had to walk a few feet to the TRP console, or call the

TRP operator, in order to busy-out (reseqye) the required channel.

—

R

&

4 2.9 Line Mon1tor1ng and Talking
l\ -
i The requirement of monitoring the transmission lines of pro-

gram circuits was one of primary importance.- Monitoring is an essential

i /

-

-
.
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requiremeﬁt, for line-up procedures, for quality of transmigsion, fpr~iden-
tification of circuits; as well as for trouble shooting brocedures o
Each ISPC operator therefore would requ1re to have a very versa- .°
ti7e and eff1c1ent mon1tor1ng fac111ty, which would enable h1m/her to
‘hand1e the .necessary operational requirements, efficiently. Another 1mh3rt—
ant’ factor for this requirement.was the fact that each operator wou]d have
to handle numerous simultaneous program transm1ss1ons, for many d\fferentv
routes and with various speech characteristics. |
Tpe system, therefore, was equipped with a mgnitoring network
designed to provide monitoring cﬁﬁabilitx, either throudh a speakér or
through a headset. Furthermore a sp cial c1rcu1t arrangement was featured
whereby the operator could monitor and talk into a channel 1f and when neces-

sary. “ )
The monitor amplifier used was the BAYLY Engineering Type PDA-8
(Dwg: #B-4725-4) mounted‘on the 19" x 1 3/4" panel of Bay "A" on each con-:
“sole. The INPUT to the'monitor amplifier was wired fb tip and ring of jack
#96 of the auxiliary’jacks or teet panel via terminal block TB1 of each
console as shown in Fig.4.12 and Fig. 4.13. The output of the monitor ampli-
"TiE?‘%s’ET§5~Wi}ed through TB1 to tip and ring of jack #95 and thereafter
to the 16 ohms monitor speaker via the spring contacts of the jack. In'this
configuration the operator could silence the speaker by‘insertiné a dummy
plug into jack #és. That was supposed to\Be done if and when it was required
to monitor by the headset, and not by“the speaker. Monitoring with the head-
set was accomp]fshed by plugging it into jack #87 and #88. The tip and

ing of these two headset jacks was wired directly to the headset monitor

output of the amplifier that is Pin #P1-10 and P1-20. ' \

t
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c)- Plug the other end of lifiifﬂfifwﬂxh cord to the jacks which carry the

- 102 -

i

The feature of monitoring and ta1k1ng into a channel was made
poss1b1e as follows: \

With reference to Fig. 4,22, the PYLON telephone set, which was
used to access the international telephone network, was wired to the two
wire side of the hybrid. The four wireA;ide of thefhybrid was wired to a
set of un1d1rect1oﬁa] amplifiers and then to the ECHO supressor Between
the Echo-supressor and the terminals of the FIR, the rece1ve path of the cir-l
tuit'was interconnected#to tip-normal and ring=normal of jack #86 of the
test pane]ﬁand.the transmit ‘path was interconnected to tip-normal and ring-
normal of jack #85 o¥ the same panel. The signalling leads of the hybrid,
pin #10 and pin #9,Lwere‘1nterconnected to the E and M leads of the FIR

through a transfer liev mounted at the position of jack #84 of the test panel,

“as shown in Fig. 4,13. The transfer key was wired in such a way that at

normal position the signalling leads of the hybrid were in continuity with
the £ & M leads of the FIR, but when turngd(goo clockwise the E and M Teads
were disconnected and a stand-by talk battery of 24 V DC could be connected

to the head set, if its own power supp]y would have fa11ed The main pur- Y

pose of the transfer key was to cut off the FIR from the Pylon set.

- To monitor and talk into a channel therefore the following steps
wérg necessary:
a) Turn 90° clockwise the transfer key located at the position of jack
#84, to cut-off FIR., . ‘
b) Plug one\bnd of a 4-conductor patch cord to jack #55 (Tx) and jack #86
(Rg):

channel to be monitored.

¥

d) The transmit side of the channel must be patched to jack #85 and the

receive side of the channel must be patched to jack #86.
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e) Ready to monitor both sides of the channel and talk to the distant B 1

end at the same time, through the head-set of the pylon.set.

f) When finished disconnect patch cord from both sides and turn transfer
key in the' C.C.W. direction back to its normal position.

¢

/ 4.2.10 The MIB Technique

»

For wide band program transmission, the circuit from ORTO
was fed to the translating equipment via the music in band (MIB) equipment.

In effect the MIB is a piece of equipment by which a wide

s band program was fed to a two or three channel space in a group. The mod-
ules were removed and the MIB was injected with a patch-cord.
A.total of 14 MIB circuits were provided for the TSPC

and they were terminated on jackfield "C" of the consoles as required.

4.2.11 The Trouble Report Point Facilities ,

C ‘ The trouble report point (TRP) was located in the ISPC
area as shown in-Fig. 4.2 . The equipment required for the trouble report-
ing operations were mounted on two consoles. The two consoles were made to
prbvide 21" of rack mounting space each in the front, as well as a 9 1/2"

-ﬁ' ‘ ‘of an inclined panel, between the writing degk and the main console. The .
consoles were also made to provide a 60-inch long table-when mounted side
by side as shown in Fig. 4.3 and Fig. 4. 32.

The TRP consoles were made with sufficient writing desk for two

operators and with 60 inches of table which was used as a bench for some !

heavy bench-mounted tést ‘equipment. ‘ o i
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The TRP was equ1pped to handle all types of fault reports from NS
aﬁygg¢in§ w1th1n our network facilities. The main equ1pment and facili-
ties were: | ’ }
a) ]Qo PYLON teiephone sets for international}?ia]ing.
b) A desk console of the.ﬁABX. ’

c¢) Control panel for all the order wires extended to ISPC.

- d) Twenty;test trunks between the ISPC and TRP, two per console, and 24

’

trunks to ITMC.’ : .
e) Two colour TV sets for video and audio-follow-video monitoring.
f) Oné distortion analyzer HP-334A (Pane]—mountedf.° J . L
g) One psophometer HP-3556A (bench-mounted). ‘ \

;\

h) _One frequency and delay meter LDE-3 and- LDS-3 (bench-mounted) ) \

i) Tge supervisory control panel, for 72 c1rcu1ts which were Toutéd v1a ‘the = -
ISPC consoles. . \

4

*

Monitoring.fdchfties were not necessary., If any circuit had to
be tested it was accessed via the trunk Tines. For faults which were outside
our network facilities the TRP operator was investigating the problem by

contacting the Fault Report-Center (FRﬁ)-of ORTO which was responsibie for ’

" the overall Olympic network. " ‘(
\ — v ‘
b
[ 1 f

¢



o CHAPTER V . y

CONSTRUCTION OF THE SYSTEM BY PROCESS 0F INSTALLATION
INSTRUCTIONS

5.1 ParT1AL ReMovAL oF IDF From TASI Room
1., #40/75, File No. BT-5/75/RS/2136 /

A\

N - .
The scope of this Installation Instruction was to provide the

necessary information to remove half of the existing IDF, from the TA$I
room. This was done in order to provide additional‘space fay the fSPC,room.
The other half of the IDF was kept and usedmgs the interface point between
MDF ‘and ISPC equ%pment ~he vert1ca1 blocks necessary for the ISPC and the

cable terminations on each b1ock were shown in Fig. 5.1. .-

L)
5.2 ReLocaTioN oF CABLING Rack
1.1. #61/75, File # B-5/6/75/RS/2774

\

This Installation Instruction was issued_to provide the informa-

tion necessary for the relocation of a cabl%ng rack from the TASI room to

the ITMC area. The cabling rack which was 35 feet long and 2 feet wide,

was redund?nt-for the ISPC rodm.u It was needed though at the ITMC aréa to
accomodate the massive cabling required between the MDF and the IDF. The
new overhead installation of the cabling r;ck was completed onrtime at the
specified location, in order to facilitate cab]g routing from the MDF to'

ISPC.

- 107 -
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5.3 INSTALLATION OF FQuipMENT CABLES FroMm MDF To ISPC _
1.1. # 66/75  File No. B-5/75/RS/3110 -

This installation instruction was issued to Eover the informa-

tion necessary to lay, install, and wiré the tie cables between the MDF
- of the ITMC and the ISPC equipment in the former TASI room.

The total gquantity of cable required for ;his instruction was
approximately 11,000 feet of 60 pair cable 24 AWG, quthern Elect}ic type
299A. That is 20 runs of caB]e, 250 feet per run, f;om the Bell-side of

" the MDF to the IDF blocks in the ISPC room, and 20 runs of cable 300 feet
per run, from the console side of the IDF at the ISPQ'IQ the .channel bank
side of the MDF. < '

A

] R o
5.4 InstaLLATION OF JACKFIELD PANELS oN THE ISPC ConsoLe-Bavs
1.1. # 73/75 File No. B-5/6/75/R5/3226

The scope of this instrdction'was to provide the necessary inform-
ation for the installation of the jackfields requirédfin the ISPC consoles.

The jackfields used, were taken from the ol ITMt which was no
longer in service. There was a quantity pf 100 jackpanels available,
equipped w{th long frame jack§, Northern Electric typ 3167A. The required
quantity for the ISPC was 92 jackpanels. THat/is;'ni e per console and, two
for the TRP. o | o - \\

This instruction was also covering the positioning and final assembty
of the consoles in the lay-out and set-gpvform shown in Fig. 4.2 and Fig. 4.9 .

Furthermore, it was specified how to ideﬁ%ify the designation strips of the

horizontal rows as of all _the'jackfields.

—
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5.5 WiriNG oF THE ISPC Circurt Jacks 7o IDF anp MDF
1.1. 4 75/715 - E:]e # B-5/6/75/RS/3335

This installation instructipn’details the information necessary
to wire the jacks of the ISPC consoles to the IDF and NDF blocks. Included
was also information regafding the interconsole jacklwiring}

This installation was split to three parts:  part "A" was cover-
ing the wiring'of the panal]e]-mu]tip]e intercénsole loops of jaékfie]d "AY
using 100 pairs of 24 AWG cable. Part "B" was concerned with the wiring of
the tip and ring of the jacks of jackfield "A- C“ to the MDF cab]e a1reédy

1nsta11ed under 11#66/75 but not connected. Part "C" of this 1nstruct1on

was cover1ng the wiring of jackfield “"A", Jackf1e1d "B", jackfield "C" and

"AUX JACKS" test panel to the IDF, us1ng 100 pa1rs of 24 AWG cable.
¢ : ,
5.6 ISPC Supervisory CONTROLS ) |

“LI.1. #86/75 File No. B-5/6/75/RS/3631

This instruction was issued to document thé'insta11a§ipn of Ithe

superQisory control panels. A total of three panels Cantom type were in-
“stalled at the TRP console with 24 circuits on each panel for a { al of
72 circuits. The voice part of each circuit was passing through the ISPC
vconsoles and the supervisory controls were extended to the }RP console

from the switching.

]

5.7 BEeLL CoiLs INTERCONNECTION TO THE MDF
1.1. #100/75 File No. B-5/6/75/RS/3722

'
|
|

- This 1nsta11at1on 1nstruct1on was conta1n1ng the details and
1nformat1on necessary to wire the 1nterconnect1on of the Bell coils on

the M.D.F.

A

|

2

\é/'
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. ) ‘ / .
1M - g .
Ihé coils were of the type QUKIA and they were provided by Bell’
‘The interconnecting cable and information was also provided by Bell.

These coils were provided by Bell as protective devices for their eqd%pmént.

5.8 Jumpers BETWEEN BeLL-CaBLE (309-F) anp Berr-Coirs (QUKIA)
. AT THE.MDF. TI.I. #115/75 . File No. B-5/6/75/RS/3959

.This installation instruction was a*continuation of the one des-

cribed in Section 5.7. After the coils were terminated to the MDF from hoth
J

. , 4
sides, jumper cross-connections had to follow in order to close the loop on
both sides that is from the side of Bell Cable #309-F and from the side of
the ISPC. .

-

5.9 ISPC EquIPMENT INSTALLATION AND WIRING
'1.1. #5/76 ° . File No. B-5/6/76/RS/185

3

¥

This instruction details the information nécessary to install —
and wire the equipment and the auxiliary circuits required in the ISPC.
The major eqshpment requirements for this instruction were:
. a) 10 VU-meters McCurdy type SA14021A. One per console.
b) 10 shelves 19% rack mount,: equipped with:
. °- one distribution amplifier (BAYLY type PDA-8)
- one distribution network, BAYLY type Dwg #4897 4
- one ‘moni tor amplifier (PDA 8)
- one hybrid unit BAYLY type 4428C

‘ .é) 1d speaker assemb11es | '
d) 11 IDF terminal blocks for.TBZ, one per console and one for the TRR.
e) ,10rba1ancea attenuators typée 3983.
f) 12 PYLON telephone sets. '
g) 1 test set HP-3550, . ' ;
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For efficiency this instruction was split into four parts. The
first part was concerned with the equipment mounting. A1l the consoles
were identica]nexcept the main console #9 which was equipped with extra
equipment like the HP-3550 and the balanced attenuator pads.

Part "B" was concerned with the wiring of the equipment~t6 éhe
test panel jacks. '

Part "C" was giving the details for the wiring of the monitoring -
facilities to the appropriate jacks of the fest panel.

\ Part "D" was describing the details for the installation of the

\
PYLON sets on the ten consoles, and their wiring to the hybrids via a ter-

minal block.

5.10 PRIVATE LINE SERVICE INTERCONNECTION PyLoN SETS
1.1. #16/76 File No. B-5/6/76/RS/298

«
This instruction is a continuation-of-the I.I. described in Sec-

‘tion 5.9. . .

»

\

The.scope of this instruction was to provide the details for the’
wiring inte:;onnectjons of the special PYLdN telephone sets tovtﬁ; inter-
national ciﬁguit. Since the sets were for 2-wire lines, we had to use the
hybrids to convertlthem into four wire and consequent]x we had to use- echo-
suppressors on the line side..

In these 1ines we also used audio amplifiers Bayly Type #2835-A

to compensate for losses. The echo suppressor was wired between the audio-

amplifier and the FIR of each 1line.

/
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5,11 TEéf ToNe DisTRiBUTION NETWORK FOR 1000 Hz AND 800 Hz

| I.1.-#28/76 File No. B-5/6/76/RS/636

The scope of this instruction was to document the necéésary in=

formation for the installation and wiring of the two test-tone distribution’

networks.

Information.and ‘details of this I.I. have been discussed in

Y

section 4.2.5, which is the design of the test tone networks.

/-

5.12 Tie-TRunks AND EquiPMENT MounTiNG AT THE TRP oF THE 1SPC

L ' I.1. #41/76 ‘ File #B-5/6/76/RS/895

«
This.instruction was issued in order\zo provide the necessary

information for the installation and wiring of the equipment required at
the TRP.
That is the test eqdipment outlined in section 4.2.11 and the

tie trunks to each console.

<

o\
\ .

5.13 ENGINEERING ORDER N}RE FaciLiTies For THE ISPC
1.1. #53/76 File #B-5/6/76/RS/1302

-

The scope of this instruction was to cover all the necessary

-

information required to install and ﬁire the order wires, as exb]ained
in Section 4.2.7 of this paper. This installation had to be carried out in

full coordination of activities with the branch persorinel, because qgéﬁve
/ . /
circuits were involved.

-

4

5.14 Rine Down ENGINEERING ORDER WIRES FOR THE ISPC
1.1. #60/76 ' File # B-5/6/76/RS/1470

This instruction was issued to provide the details for the.install-"

ation and wiring of the RING-DOWN order wifég'which have also been discussed
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‘ “ .

in Section 4.2.7 of this paper. l ¥
5.15 AccepTance Tests oF THE ISPC FAcILITIES | \/,//

I.1. #48/76 File No. B-5/6/76/RS/11111

‘The scope of this instruction was to provide the 1nf6rmation neces;
sary to complete and verify a1T{the installation works, as well as the accept-
ance tests fo; the ISPC facilities. Upon completion of the acceptance tests
the system was }urned over to the operations department for the training

and later for the games.

5,16 BRIDGING FACILITIES FOR THE PORTABLE EARTH STATION
FrRoM THE ISPC, 1.1. #66/75 File #B-5/6/7/76/RS/1625

" The scope of this last insta]]Qtion instruction was to provide
all the necessary information to install and‘wire six high impedance brid-
ging transformers for the monitd%ing extensions to the bortab]e earth sta-
tion from the ISPC.

The six high impedance matching transformers 40K/600Q ohms, in.

series with six audio amp1{fiers BAYLY type 2835-A, made monitoring possible

between ISPC and portable earth station.
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.a) Line-Up Period ~w@?

CHAPTER 2 S
~ INTERNATIONAL SOUND-PROGRAM TRANSMISSION PROCEDURES

w

t

6.1 DEFINITIONS

- ’ ¢ . O ",
6.1.1 International Sound Program Circuit . (x

*

_The unidirectional-transmission path between two 1.S.P.C.'s

6.1.2 International Sound Program Links

The unidirectional path for sound-program ‘transmissions bet-
ween the 1.S.P.C.'s of the two terminal countries involved in'an interna-
tional sound-program transmission. .

y .
6.1.3 International Sound Progam Connection

The'unidirectional path Between the.broadcasting organization ’

0 1

| '(sgnd)/and the broadcasting organization (receive) comprising the inter-

national sound program Tinks extended at its two ends over national sound-

program circuits to the broadcasting organizations.

6.1.4 Def1n1t10n and Duration of the Line-Up Period and the Pre- -
paratory Per1od

3 R . —

Line up of{ international sound program 1inks between Montreal
ISPC and receiVing'iSPC before handover to ORTO and the receiving broadcast-

ing administration.

- 15 -
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. Duration: Simple 1inks .- 15 minutes !
Complex links and - 30 minutes .
multiple destina- ' -
tions ' '

b) Preparatory Period

At commencement of this period the link is handed over by Montreal
ISPC and receiving'IQfC to ORTO and the receiving brdanasting administra-

tion.

Commencement of chargeable time. ‘//:>
.

R

] .
’€Tf1§\ Monitoring for Charging Purposes, Clearing Down

" The monitoring of an international sound program transmission
for charging purposes is carried out at the terminal 1.S.P.C. of the inter-
national sound program link.

, The 1.S.P.C. should be aware of the following information.

i

a) the time of handing over the sound program links to the braodcast-
B fng organizations (beginning of chargeable period).

p) the time at which the sound program 1ink is'released by the broad-

casting organizations (end of chargeable period).

c) where appropriate, the timés and duration of every interruption or

[

incident which may have occurred (in order to allow’ the operating

services to determine whether a rebate is due, and if so, 'its amount).
. : ) / :
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TELEGLOBE | | o T 2-9

Technical Instructions - Transmission ,
Line Up Procedures and Objectives ' fSSUE 1

. :
6.2 Sounp-Program CircuiTs, LiNks AND CONNECTIONS

3

6.2.1 Introduction x
" '

This instruction describes the line-up procedures and object-
jves for international sound-program circuits, links and connegtions.
| Other‘instructions in the TT series give information on Facility
Contro] and Maintenance.

The tests and objectives are based on the.re;ommendafions of

the CCITT. Departures from the CCITT are identified.

i , {
6.2.2 Preliminary Tests

Before commencing line up tests, it is essential that all "in

A ]
A

station" equipment tests and adjustments are completed. Reference should

be made to the equipment testing instructions.

6.2.3 Test Record Forms : ‘ ) —

)

, / f .
Test results should be recorded on the Circuit Order-“Form 07.002.

—_— ¢

6.2.4 Test Procedures - Parameters - Objectives

i) Procedures S . ' \\\\

Test tones are injected and measurements made at the ISPCS.
Instruction TT1-1 defines the constituent parts of an inter-

national sound-program connection.-

N ”

ii) Parameters - Objectives
a, Measurement of Received Level
Inject Freguency - Level

-

1. -Frequency 800 Hz or 1000 Hz. "~




The frequency must be counted or from a -kmown source.

o

2. Level -12 dbm0 * 0.1 dB. | -

] - ~

. Receive Objective LT

. As near as'possib1e to the nominal value appropriate to the
ISPC. \

b. Loss-Freguency Respénse
Inject Frequencies - Level
a) Frequencies

Program circuit/link KHz —

grequency Hz 6.4 10 5 * 8 * 11 *
50 o
80
100
200
500
800
1000
2000
3200
4000 C
5000 X N X C .
6000 . % ‘ X X
6400 x I
gooo L U
. 8500 Cox . LT
9000 , ‘ Y Cox
10000 , X s ‘
11000 T R X

[

X X X X X X X X X
>

X X X X X X X Xx
X X X X X x X Xx

x X X x X X X Xx
X X X X X X X X X X X

— e

v -

’ . s
The frequencies must be counted:

b) Level -12 dBm0 * 0.1 dB. . .~ . -
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a) Limits for the Received Level re]at1ve to that at 800 Hz for

a0 KHz Sound-Program C1rcu1t

- 119 -

a

I3

<

“

Frequency Range

Level

Bel oy 50 #z

50 - 100 Hz
100 - 200 Hz
200 Hz to 6 KH;
6 to 8.5 KHz ,
8.5 to 10 KHz ¥
Above 10 KHz

Not greater tha
unspecified

+1.4 to -0.6 dB
+0.9"to -0.6 dB
+0.6 to -0.6 dB
+0.9 to -0.6 dB

-+1.4 to -0.6 dB

Not greater tha

. unspecified

n 0dB; otherwise

n 0dB; " otherwise

for a 6.

b) Limits for the Received Level relative to that at 800 Hz _

4 KHz'Sound-Program Circuit.

Frequency Range

Leve]

k3

Below 50 Hz

-50 to 100 Hz
100 to 200 Hz
200 Hz to 5 KHz

5 to 6 KHz

6 to 6.4 KHz -

Above 6.4 KHz

Not greater tha
unspecified

+1.4 to -0.6 dB
+0.9 to -0.6 dB
+0.6 to -0.6 dB
+0.9 to -0.6 dB
+1.4 to -0.6 dB

Not greater tha
unspecified

n 0dB; otherwise

n 0dB; otherwi§e

4

o




Sound-Program Circuits.

h

"
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" ¢) Limits for the Received Level Relative to that at 800 Hz
for an International Sound-Program Link Estab]ished wholly of 10 KHz

0

-

Frequency Range

Level

Below 50 Hz

50 to 100 Hz

100" to 200 Hz . .
200_ Hz to 6 Kﬁz ’

6 to 8.5 KHz
8.5 to 10 KHz

Above )]0 KH2

o

—

Not greater than 0dB; otherwise un-

specified
+4.2 to -1.8 dB

+2.7 to -1.8 dB

+1.8 to -1.8 dB
+2.7°to -1.8 dB
+4.2 to -1.8 dB

Not greater than 0dB; " otherwise
unspecified »

d) Limits for the Regefved Level Relative to that at 800 Hz for
_an International Sound-Program L1nk Established Wholly of 6.4 KHz Sound-
_ Program . N\

Circuits.

o .

\.

Frequency. Range

Level

Below 50 Hz

k)

50 to 100 Hz
100 to 200 Hz
200 Hz to 5KHz

5 to 6 KHz

6 to 6.4 Khz

Above 6.4 KHz

Not greater than.0dB; otherwise

unspecified

+4.2 to -1.84d8B
+2.7 to -1.8 dB
+1.8 to ~1.8 dB
+2.7 to -1.8dB
+4.2 to -1.84d8B

Not greater than 0dB, otherwise
unspecified

e

-
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e) * leits for the Maximum Spread for a 5-, 8- or 11 KHz Sound

Program Circuit a% an International Sound-Program Link Estab11shed Wholly ’
of 5-, 8- or 11 KHz Sound Program C1rcuits

”

S

Frequency Range . Spréag ‘
50 to - 200 Hz 1.5 dB
200 Hz to-4 KHz (5° KHz ) 1.0 B
\29le to 6 KHz (8 KHz) - - 1.0dB .
1200 Hz to 9 KHz (11 KHZ) 1.0 dB . . )
. 4 to 5KHz 1.5d8 - . C
6 to 8 KHz 1.5 dB
9 to 11 KHz 1.5 dB ‘ -

. ©

f) L1m1ts for the Received Level Relative to that at 800 Hz
for a 3- or 4-KHz Sound Program Circuit or an Internat1ona1 Sound Program .
L1mk Established whelly of 3- or 4-KHz Sound Program Circuits.® ’ .

- (As per TT2-6 Section 4.2.2). i

* Not covered by CCITT Recommendations.

9

3
73
e

Equalizers shoﬁid be adjusted io bring the curve within the limits for
the links ' :
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c. Noise

At the transmit ISPC, terminate the circuit with its charac- |

teristic impedance. At the measuring ISPC, measure the‘g%ise unweighted

and weighted.

For the weighted measurement use a sound program hircuit psopho-

meter. \
Objectives |
" Circuit up to 2500 KM

Unweighted 31 mV. -28 dBMO o e T

Weighted 3.1 mV - 48 dBMOp ' \ .

a? a zero relative level point ,

No objectives are available for Eircuits g;ceeding a‘1ength .
of 2500 Km.

&)/ Crosstalk. Go-to-return* ‘? '
v At the distant ISPC, terminate both directions of transmission

of the same circuit with their characteristic impedances. At the measuring -

ISPC, apply a 800 Hz tone at a level of OdBMO at the transmit point. Mea-

. sure the receive level of crosstalk at 800 Hz at the receive point using

a level measuring instrument.

Objegtive

. Signal to crosstalk ratio should not be worse than 74 dB.

* Not covered by CCITT Recommendations.
o . . v'-

Sound Program Connections

There are no recommended 11ﬁits for the sound- program connection,
but Administrations shou]d endeavour to provide national SOund-program cir-

cuits to as high a standard as possible so that the loss/frequency distor-

. tion of the sound-program connectiog 1§/not markedly more than that of the!

»
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sound-program link.
. \

6.2.5 Measurements to be Made During the Line Up Period Preceeding “wy
A Solind-Program Transmission

The national sound-program circuits should be so adjusted that

w

when they are connected to the international sound-program links, the

level diagrams of the international sound-program circuits are respected.

5

. Internationa] Sound-Program Link
The received level at the distant incoming terminal ISPC should
be measured a?the following frequencies for correct levels. ‘
For links composed of 10 KHz circuits 50,800 ane 10,000 Hz
For links composed of .6.4 KHz circuits 50,800 and 6,400 Hz

J

For 1links composed of 5-, 8- or 11 50;800 and 5,000 OR
. KHz circuits 8,000 or 11,000 Hz
R
For links composed of 3- or KHz 300, 800 and

o circuk 3,050 or 3,400 Hz

The noise level should also be mgasured. ;

The CCITT does ﬁot specify 1%mits for these meesuremehts,

Any necessary adjustments having been made the national circuits
are connected to the international sound-program link at the terminal '

ISPCs.

A\

3

6.2.6 Measurements to be Made by the Broadcast1ng 0rgan1zat1ons
Dur1ng the Preparatory Period

International Sound-Program Connection

The measurements by the Bppadcasting 0rgan1zat1ons shou]d
be- limited to the following:
A check of the received level‘With a test tone of 800 or 1000 -

Hz at 0dBMO at a zero relative level point. A test tone at this level

must not be transmitted fof_more than 30 seconds. In\Ebe case of connec-

&
\g S g
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‘tions route& via CANTAT 2 this 1e9e1 should be reduced by 2 dB by insert-

ing a pad at the tranSmit ISPC.- At the receive ISPC the level should be

: increased by 2 dB. ‘ —

*  Where it is necessar& to transmit test tones at 800 or 1000 Hz

for lohger than 30 seconds or when makfng measurements at other frequen-
L

‘cigs than the reference“frequency then the transmit level must be at -12

dBMO at a iero relative level po%nt.

6.2.7 Maximum P&}m1ss1b1e Power Dur1ng an Internat10na1 Sound-
Program Transmission

Maximum 1eve1 permitted on sound-program circuits

. Peak power should not exceed + 9 dBm at a zero relative level

N point. ¢

) ‘' Maximum level permitted on an international telephone circuit
used to carry a sound-program Transmission.

Peak power should not exceed +3 dBm at a zero relative level,

point. A 6 dB loss is intfbduced af the ISPC to meet this

requirement.

\
i .
é .

CCITT References., No N10-N13, N15, N21 and N22

P
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TELEGLOBE ' “TT 2-6
Technical Instructions - Transmission }
Line Up Procedures and Objectives ’ ISSUE 1

6.3 INTERNATIONAL CiRrcuiTs FOR PuBLIc TELEPHONY

’

.. 6.3.1 ,Introduction

This instruction describes the line-up procedures and
objectives for international circuits for public telephony. -%:

Other instructions in the TT series give information on

Facility Control and Maintenance.
/

The tests and objectives are based on the recoymendations

of ‘the CCITT. Departures from the CCITT are identified.

6.3.2 Preliminary Tests
T

Before commencing line up tests, it is essential that all

ip-station" equipment tests and\adjustments are completed. Reference
4

should be made to the equipment testing instructions.
Similarly the channel(s) making up the circuit should have

been already lined up.

6.3.3 Test Record Forms

Test results should be recorded on the Circuit Order Form 2
!
07.002.
6.3.4 Test Procedures - Parameters - Objectives
"A. Procedures : - ‘
—_— X )
Reference .should be made/to TT2-1 where the procedure to be o/

followed for-lining up the constjtuent parts of the overall circuit is

-~

Tisted. K : .

e

"
t
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B. Parameters-- Objectives

Atlfhe term}na1 stations of the overall circuit test tones are |
r ﬂﬁnje ted and\%easurements made at the "Circuit Access Points".
At the intermediate stations, measurements are made at the "yinel'
Agféss Points". —

Introduction TTf-l defines the locations of these Access Points.

A

al Overall Loss

Inject Freguency-Level

A

. i) Frequency 800 Hz or 1000 Hz
The frequency must be co-nted of from a known source.

s

ii) Level -10dBm0 t 0.7 dB - .

Receive Objective

- As near as possible to nominal and not to exceed % 0.3 dB.

'The intermediate sub-control stations wi]]'mgasure the level
of the test signal, and adjust it to the nominal v§)ﬁe at the access

points. oo

ii1) Loss-Frequency Response

Inject Frequency-Level ‘ , )}/’l

- a) Frequencies.

Chosen from the following list: ‘
200, 250, 300, 400, 600, 800, 1000, 1400, 2000, fﬂOO.o
S 2700, 2900, 3000, 3050, and 3400 Ha.
The‘frequencies mu;i be copnted.
b) Level. -10 dBmO0 % 0.1 dB

* Receive Objective

Reference frequency 800 Hz. ' ) . ‘L
a) gircu1§§~3nd‘circu1t sections us(f?’;;ﬂz Spacing. ‘



- 127 -
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MR
Between circuit
access points® At the access point
Frequency Circuits/Circuit Sectiods at intermediate stations
Hz dB. dB.
Below 300 Not less than 0.0 otherwise Not less than -3.0
unspecified otherwise unspecified
300 - 400 +3.5 to -1.0 ) +9.0 to -3.0
400 - 600 +2.0 to -1.0 +6.0 to -3.0
600 - 2400 +1.0to -1.0 +6.0 to -3.0
2400 - 3000 +2.0 to -1.0 +6.0 to -3.0
3000 - 3400. +3.5 to -1.0 +9.0 to -3.0
Above 3400 Not less than 0.0 otherwise Not less than -3.0
unspecified. otherwise unspecified

b) Circuits and

circuit sections using 3KHz spaciﬁg.

—

Between circuit
access paints At the access point
Frequency 7 Circuits/Circuit sections at intermediate stations
Hz dB, , dB
‘ §
Below 200 Not less than 0.0 otherwise Not less than -1.5
unspecified. otherwise unspecified
200 - 250 +10.5 to -0.5 Not less than -1.5
' otherwise unspecified
250 - 300 . + 6.5 to -0.5 +9.0 to -1.5
| 300 - 2700 + 1.0 to -0.5 +7.0 to -1.5
2700 - 2900 + 2.5 to -0.5 +7.0 to -1.5
2900 - 3050 + 6.5 to -0.5 / +9.0 to -1.5
Above 3050 Not less than 0.0 otherwise Not less than -1.5
unspecified. otherwise unspecified
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¢) Circuits and circuit sections using 3KHz and 4KHz spacing.
- /

o

M
e T

/ Between circuit '
access points At the access point
Frequency Circuits/Circuit sections at intermediate stations
Hz . dB ) dB '
Below 300 - ‘Not less than 0.0 otherwise Not less than -3.0
T -unspecified. ' otherwise unspecified.
300 --400 +3.5 to -1.0 - +9.0 to -3.0
400 - 600 +2.0 to -1.0 +6.0 to -3.0
600 - 2400 +1.0 to -1.0 +6.0 to -3.0
/ 2400 -'2700 o +2.0 to -1.0 . +6.0 to -3.0° 1
2700 - 2900 +2.5 to -1.0 | +9.0 to -3.0
~ 2900 - 3050 +6.5 to -1.0 . 49.0 to -3.0
D Above 3050 Not less than 0.0 ' Not less than -3.0
- otherwise unspecified. otherwise unspecified.

The measurements at the Intermediate stations are taken during the
overall circuit Tine up.

. : )
1!) Noise-Weighted _ . o

At the transmit station, terminate the circuit with its character-
" istic impedance at the circuit access point. At the measuring statidn, correct

the psophometer to the circuit ‘access pofnt,and measure and record the weighted

noise level.

Objectives ¢ A
. .
\ 321( / od1 160? 2501 5001 10001
) Dist. km: <320 640 . /1600 2500 5000 10000 20000
Noise dBmOp -25 K] } =51 -40 -46 -43 -40

Satellite circuits contribute approximately -50dBmOp of noise and may be con-

sideredlto be equivalent to 2500 Km.

I

f
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v) Crosstalk. Go-To-Return / -

LAY

At the distant station, terminate both directions of transmission
of the same circuit with their characteristic impedances at the circuit access
points. At the measuring station, apply a 800 or 1000 Hz tone at a level of
0dBm0 at the transmit citiuit access point. Measure the receive level of
- crosstalk at 800 or 1000 Hz at the receive circuit access point using a level
measuring instrument. . ' {

Objective: Signal to crosstalk ratio should not be.worse than 43dB.

vi) Check of Signalling Level

Measurements should be made to check the signalling levels at the

p )
transmitting end of the circuit.

Objective
Signalling Frequency Absolute Power
‘ fype of Signalling - | Nominal Tolerance Nom}2a38¥81ue
Value (tolerance 1 dB)
Manual- 500 Hz ‘ uninterrupted
interrupted +2% (500 Hz)
at 20 Hz 0
Bl
29 interrupted ’
meP (500/200 Hz)
. -3
CCITT No. 5. S 2400 Hz +6 Hz -9
Line Signals 2600 Hz +6 Hz -9
Register signals 700 Hz +6 Hz -7
900 Hz +6 Hz ’ -7
1100 Hz +6 Hz i
1300 Hz +6 Hz - -7
* 1500 Hz 6 Hz ) -7
' 1700, Hz +6 Hz YA
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vii) Functional Tests L

a) A check is made that sigpailing transmission over the
N .

‘circuit is satisfactory. Test calls should be made to the distant-end oper-
- " ators or technical staff to cheék the circuit both for éigna11ing and trans-
mission performance. These test calls check fhe echo suppressors for satis-

factory working. !

ey,

CCITT Reference. REC. M. 58.
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6.4 TeLEGLOBE - TROUBLE REPORTING PROCEDURES -

6.4.1 Loss of Video or International Sound af/Lake.gowichan ‘

’

LAKE COWICHAN " .
TRANSMIT ITC | q TROUBLE REPORT CENTRE

v

1:‘:Checks with BC Tel and Telesat ; 1. Receives report from LCN-

and changes to standby line if T
- 2. Advises overseas ITCs.
required. Trouble handed . to

1

Telesat if in national section. - 3. Advises 0CC.
2. Advises TRC. . 4. Receives reports from OCC.
3. Advices receiving earth ’ ! 5. Informs LCN and overseas
stations. ‘ . . ITC& of trouble clearance
. progress. —-
4. Receives reports from TRC. o
b
5. Trouble cleared, checks normal
transmissions with receiving - .
earth stations. -
6. ‘Advises TRC. . . - " - | 6. Receives report from LCN
:. / “. ~ . . \
7. Receiveg’dutage times from TRC. . . 7. MAgrees outage times with

- ; 1. overseas ITCs.

8. Advises LCN and OCC of outage

times.
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/

6.4.2 Loss of Video at Cote de Neige§

J
T a0y

0

. COTE- DE NEIGES .
TRANSMIT"-ITC '

1. Checks with'OCC and changes

— to standby line if required.

2. Advises Bell.: .

-

3. Advises TRC. -

o« ] -
4. Advises receiving earth

stations.

’ o
)

©

5. Receiv;s repbrts frqm TRC.

6. Trouble cleared, checks

«, flormal transmission with-.

~—_—

"~.—/ ‘peceiving earth stations.

- 7. Advises TRC.

. 6. TReceives report from C de N.

K <.

_TROUBLE_REPORT CENTRE

r

B T

1L\ il bR

- ¥

- - it

1. Receives repo;t from C de N.

co
.
e,
A

2. Advises overseas ITCs.

'

3. Advises OCC.

4. -Receives reports from OCC. -

5. Informs C de N. and overseas

4>

ITCs of trouble clearance

progress. o S

1 .
o 1

7. Agrees outage times with

overseas ITCs.

/R )
8. Advises'C de N and OCC of

outage times.
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6.4.3 Loss of Video at Mill Village o
© 'MILL VILLAGE S
- . . TRANSMIT ITC L : TROUBLE REPORT CENTRE a
s ) . y 4 ' ) ’ - vy .
1. "Checks with MTT. i ) ’
’ B . : . ) . Y oo
- ! 2.. Advises TRC. . ' 1. Receives report from MVG. - . i
F ‘ ‘ N AT
;4 3. Advises receiving earth .2. Advises overseas ITCs..
. N - .
stations. J ' . v
K ' : -3 Advises OCC. C -
y | 4.{ Receives reports from 0CC.. o
4. R“gcceives reports from TRC. 5. Informs MVG and overseas ITCs .
-7 . of trouble clearance progress.
. 5. Trouble cleared, checks : .
1 : noriid1 transmission with: ’ ‘ : ‘ .
P ¥ . .
- receiving earth stations. S
N 6. Advises TRC. ‘ , 6.- Receives report from MVG, '
E LS o . . t .
{ ‘ 7. Agrees outage@s.with : o
' t overseas 17Cs. , . A
T .. 'Reeeives'outagg times from TRC. 8. Advises MVG and 0CC of outage - - S
! |  times. , \
l - ' a
" ‘ .
’ ¥ -
] o .
P - . N
: - ) o . ‘ L
\ i o : .
' u i ’ - J |

e - 4
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A

6.3.4 Loss of Video or International” Sound (West) on International
Section (Earth Station. --\Earth Station)

'COTE 'DE NEIGES
LAKE COWICHAN
MILL VILLAGE

~

(

*
TRANSMIT ITCS -

A
L4

¢

1. Receives report from receiving
[

earth station(s).

2. Advises_TRC.

3. Receives reports from receiving

earth station(s) of trouble -

>

clearance progress.

4. AdVises TRC of reports.
X v '

A e W e e

: 5. Trouble cleared, checks normal
y transmission with receiving .

earth stations.

6. Advises TRC.

“I1Cs.

- TROUBLE REPORT CENTRE

]
3

mitting earth station.

.

Receives report from t;;bs-

‘Confirms report with overseas

n

Agvises 0cc.

Receives reports from trans-
mitting earth stat¥on and

advises OCC. -

13 . [y

Receives report from trans-

/

mitting earth station.

Agrees outage times with over-

"seas ITCs. !

Advises transmitting earth

station and 0CC of outage times.

7

~

T
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1,6.4.5 Loss of International Sound (East) or Audio on International

Circuits i
MONTREAL ISPC - T TROUBLE REPORT \CENTRE
1. Receives report frém Teleglobe * -
) stations or overseas MPCs. '
— Receives report from TRC. ' 2. Advises ISPC. P
Checks with ORTO and/or Tele- 3. Advises 0CC.

globe stations and/or overseas ’Q\)
. \ -
ISPCs. Changes to standby —1 -

1ine as_required.- ‘ . — . .-

Trouble cleared, checks normal’

—_ #

transmission with overseas

ISPCs. (
Adviﬁgs TRC.' o 4.f'Rece1ves repo;t from fSPC.
. | 3. Agrees outage times with
. - . overseas ISPCs. "
‘Receives outage times from TRCL ' ‘§: Advises 1SPC an; 0CC of qutage

times. ¢

[}

v
N

it @ s o

-



6.4.6.

by

(Earth Station-Receive ITC)

»
3
v

Loss of--Video or International Sound on Distant National Sect1on

W

COTE DE NEIGES )

LAKE COWICHAN.

) TRANSMIT ITCs

MILL VILLAGE )

1.

Receives reports from, receiving

earth station associated with

distant national section.

¢

Receives reports from receiving
earth station of trouble clear-

\\\
ance progress. 5\

Exchanges reports with TRC.

%roub]e cleared, checks normal
X
transmission with receiving

éarth station.

Advises TRC.

Receives outage times from TRC.

TROUBLE REPORT CENTRE

Receives report from overseas

I7C. «

Exchanges reports with trans-

mitting earth.stations.

Advises OCC.

Receives reports from overseas
ITC of trouble clearance pro-
¢

gress.

/ .
Exchanges reports with trans-

mitting earth statjoh.

Advises 0CC.

Receives report from transmit-

ting earth station.

Agrees outage times with -
overseas ITC.

Advises transmitting earth -
station and 0CC of outage

times.
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CONCLUSTONS 1

14
The objective of this Technical Report was to demonstrate how an (' h
International Sound Program Center was designed and déeveloped, for a very f
. . /

important event with international significance and unpredictable risks. f

]
The system's functioning and efficiency was remarkableJ\\]hagJﬁ

-

“plus the fact that the system was never saturated leads one/ to the conclu-

sion that the Olympic circuit requirements as well as the eqqirements

>

for equipment and facilities were evaluated adequately. .
The circuit arrangements discussed in Chapter 1V, Sectgnn 4.2.3,
in combination with the types of jackfields discussed in Section 4.2.4 have

demonstrated that they provided the system with the maximum possible

"
2N

capacity. The test and other auxiliary facilities as well as the complete %

comunications network, provided the system with a very high degree of

efficiency and flexibility.

. ay R
The technique utilized for the access of the order wires was

‘remarkably successful, and it is recommended that it should be expanded

to all the present facilities, especially since the voice station coué]er

has broven ta be an ideal interfacing device. ‘ ‘ . )
Another major factor fpr the rea1izatiéh 6f such an efficient .

systgh was the provision of a separate Trouble Rebért Point (TRP) console,

which was serving the.overall facilities while at the same time, these

<

G I » \' . .
S C. 0 -138-
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facilities were accessible by any other ISPC operatof:.

- The scheduling of the ¥ield works involved was also evenly
distributed, and as a result the project was completed on time, with
ne sactTfice of time from other‘concurrent projects, Qpapter Y provides
an insight of the order of priority by a short summary of each instal-
lattion instruction, -

Finally, the operationa1'procgdures for International Sound

{ Progfam transmisston, most of which are governed by the CCITT recommend-

atﬁoﬁs; are outlined in Chapter VI; including trouble reporting procedures..

- The contingency plans, although very carefully elaborated, were not included

in this technical report because they are sti11 considered classified for

\

obvious reasons, -
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ApPEnDIX |

AVAILABLE DATA.ON QCS2B - VOICE STATION COUPLER,‘BY NEDCO




. Norflnrn Fhectric

/

is & multi-use device designed to
. couple customar-provided
squipment into a central office or
" branch exchange (PBX).

A large, expensive inventory would

be needed to provide individual
couplers for each of the innu-

merable makes and functions found

in customer-provided equipment.

Because this coupler is 8o versatile,

accepting over twenty Universal
Service Order Code (USOC)
arrangements, a Jarge inventory of

, different couplers becomes
unnecessary.

The major groups of functions
accepted by this coupler are’

s
* Telephone answering machines

» Repertory dialiers (auto dialling
machines)' used to monitor
temparature or for burglar alarms.
These can be fed back through an
automatic dialler or be checked
periodically.

o Alarm sending machines.

¢ Call extending equipment
N aging intercom, etc ). \

Hlmorface between customer’s ;
squipment or key telephone set

Interface between central office
and a foop-start PBX Another
eature is that when the coupler is
{ised as a PBX or central gHice
terface, only 2 wires are required,

ereas other aquipment requires
{4 to 6 wires.

uick and easy

change functions

U can easily set the couplsr
Wnterface with the required

iversal Service Order Code
SOC) configuration within these

N

" PART A

QCS2B Voice Station Coupler

Many uses mean low inventory
The QCS2B Voice Station Coupler

vaoice coupler 1n use with 8 telephone snswening Machine — one of iy more
than twenty uses

groups, by making or breaking
combinations of wire straps ’
between terminals inside the
coupler

It is {his flexibility that leads, not
only to low inventory, but to
maximum usage of your stock of
couplers Suppose one of your
customers stops using his coupler
for telephone answering, then that
same coupler could be remaved
and used for another customer
with, perhaps, an alarm sending
requirement. The change of usage
is swiltly made by a simple
re-arrangement of the wire straps.

Al
“l'-'
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~ | QCS2B Voice Station Coupler

Easy instaliation and
connection for yourself
and your cusiomer

Three keyhole slots in the back
piate of the coupler permit sasy
vertical mounting on a wali near
the customer's squipment,

All external connections are made
through simple screw terminals.
This gives the coupler great
flexibility for use in ditferent
applications, and also avoids the
complication and infiexibility of
multi-pin plugs and socksts or
connector blocks.

When the coveris in place, the
terminals associated with telephone

The terminals for connecting the
customer's equipment are always
accessible to the customer just by
hitting the bottom fiap ‘on the cover.
Protective circuits within the
coupler, however, isoiate and
protect telephone company circuits
from any improper connections that
might occur at these terminais.

0 Lift flap o conne ‘s 1 "

a7
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~  QCS2B Voice Station Coupler .

*

Lower service costs

It is seidom necessary to send

your serviceman to investigate a
service call involving customer'’s
equipmant, because the coupler
contains circuitry that enables it to
be tested remotely and also permits
defective customer's equipment to
be disconnected from central office. .

Here's how it works —,

o Remote test: the customer is
asked to press the test button while
central office applies test signals
via the telephone lines.

==~ The test button is marked TST and
shows through a siot in the upper
part of the cover. If successful, this

3 test proves that the coupler is

operating correctly, and shows that

' the customer’s equipment is at
{auit. This operation hitherto
required a service call and the use
of special tést equipment.

e Disconnection by the central
office: you.can disconnect defective
,customer's equipment by opening
thé central office loop for more
than 3 seconds. Circuits within the
! coupler then transfer the connection
{0 the customer’s telephone set. ‘

If a problem develops within the
customer's equ:pment, the central
office or PBX equipment is pro-

67
-

When TST button i1s pressed, remoie tests can be performed

tected agqinst hazardous voltages

and excessive signa! levels by
limiter circuits in the coupler.

The electronic circuits within the
coupler use highly-reliable solid-
state and other components, so it
is uniikely that you will experience
service problems with the-coupler
itself,

5
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' e QCS2B Voice Station Couplel

. . Technical information
| . Selection of USOC code arrangemaents .
Sirap connections inside coupler'
usoc o RS- Re-2 Descrigtion
Functions! group oode TAM L\ nErd R4 Rs-2 cT™
Telephone RDMZR 7/ X / X X !
aNEwesNg N /_‘{
machines + RDMZY J X J/ [ fY P X YRecorder service
RDY ¢ X N\ x X . X
. [s12, J X J S X X X Incoming sutc sttendant
Reperto < SuUTQW X Xl X / X X
dullers i . w z Diailer service
sSUvVW X X - X X X ) 4
) Algren SUGAQ |3 X / X X X Without tones
senging
machines SUBAY X X . ) 4 X X With tones .
/ STSOT X X . X X X With tones
. STSVT X b . X N X X Without tones
Cant ' sTcax X X X 7 v /
exienting eqpt STCVX X . X X 7 7 J
interface 1A (CDA) . X K X X X 2 Way manua!
ot kev el h
JA (CON} N X J X X 4 2 Way manus!
! . Cp4 . X . WX X X 2Way manust ©
! CcD5 i R X . X X X 2 Way menual |
*’ C2ACP X X . X x b 4 Multi-lead without bali set
' C2AKS X X K % X X Multidead with beli se!
B “  interfate !
centtal c'tice Cco? 89 X X N X X J Outgoing auto attendant
- loop sta't PBX
. .
\ } ® . R Ringing on CT-CR
20Hz (Special axsambty)
- - ¥ X . x Ringing
. ' . = Strap in X = Strap cut % = In addiion to any of the USOC codes .
[+ [ omn - 0.
av . Tosetthe coupler 10 any desired -
. - i
° L] ~ function, Jook at the table above,
. ‘ find the function and USOC code
- R e v you require in the left hand .
' Q columns Next, set the wire strap
* ’ ° . connections as histed opposite the
. } o code The tigure shows you ’
the locations of the 51raps under
< the coupler cover
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0 Morvtern Etecrric

QCS2B Voice Station Coupler :

' coupler 13 provided by the

NE-2012B-49 transformer. It has

. two prong-type terminals which
plug directly into a 105 to 125 volt,
50 or 80 Hz power outiet. Power

consumption is 2 25 watts,

maximum. Nominal output is 18

— volts ac. Two recessed screw
terminals are provided for load

connections. The cover of the

e transformer is finished in light
olive-grey to match the cover of

L ' the coupler. The NE-20128

transtormer is not supplied with

the coupler, and must be
ordered separately.

Voice transmission

characteristics

characteristics.

2. impedance: Impedance
o presented to the customer's

) NE-2012B-49 transformer
- Low-voltage power for the voice

(please see ORDERING INFORMATION),

: ' The coupler provides transmission
{terminais CT-CR) 1o and from the
_ telephone line, with the following

'y Attenuation Approximately 2 db
or less when terminated with 600
- ! ohms by the customer's equipment

equipment s 600 ohms resistive
a 3. Frequency range: 300 - 3000 Hz.

4. Speech amplitude limiting- Level
received from the customer's
equipment is transmitted to the
telephone facilities at 8 maximum
~ 8dbm over any 3 second interval.

Physical characteristics
Dimensions 9 1n. (229 mm) long x 6 1n. {152.5 mm) wide .
x 22 1n. (3.5 mm) deep.

Weight 3 ibs. (1.36 kg) ‘

-

Ordering information
When ordering please specify quantity, code number and name of product
Product code numbers and correct names are as.follows .

QCS28 Voice Station Coupler.

NE-2012B Transformer.

Example: <

Qty (specify) QCS28 Voice Station Coupler

Shipping information : .
Couplers are packed one to a carton. .

Shipping carton dimensiogs

10V in. (260 mm) x 9% in. (232-mm) x 5% in. (140 mm),

Shipping weight P
Approximately 4 e, (1.8 kg). .
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PREVIOUSLY COPYRIGHTED MAT‘ERIAI‘.

"IN APPENDIX I, LEAVES 145-152

NOT MICROFILMED.

’

MAY BE OBTAINED FROM:

_BAYLY ENGINEERING LIMITED
167 HUNT STREET
AJAX, ONTARIO -
CANADA
- LIS 1P6
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