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OFPENING TITLES
Sub--Title:
WTeclephone Switching 2%
W/

MALCOLY HAMER: This is a manual
telephone sxchange in which calls are
connected by operators using 2 system
of pluzgs and sockets, In ths first
vert of this prograrmme we're going e
lock 2% how this manual excharnge works
and tc see what parallels can Ye Jrawy
between the principles of operation of
this excharge and thoss of an automatic

exchange,

This 1s one of a pair of telephones
which we brought over to this vosition
on ihe manuald board to demonstaete the
overations involved in setting up a

call beitween ‘two telephones,

I'm going to go throuzh all the operatic:
involved stariting with the caller 1ifting
the heandset of the calling celephons,

winsv the caller 1ifie hig handset Thio
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generates a call request signal which

is gsent to the Exchange and is detected
in the line unit and this is signalled

t0 the operator by a lamp being 1lit above
a Jjack socket which corresponds to that

telephone.

When the operator sees this she knows
that a call is required so she goes %o
the supervisery units and selects a frseo
vne there are sixtecn, 1 will use No, ©

the operator takes a plug from the
supervisory unit and inserts this into
the socket corresponding to the calling
line, The operator then throws a key
invo the 'speak! positisn and this

-

egvaplishes a spsech path bhetween the
calling telephone and her head set which

3he wears all the time, so the caller is

then sble o ask for the called lins he
wants, Dets suppose that the caller has

agked for 778, that's the namber of thig
ctaer telephone, The opcwator takes

the szecond plug corresponding to that
supervisory rait aud goes to this Ficld
¢f jack sockets and selects %78. The

next thing she does is Yo test whether or

rnot that telepluone is busy, because it

4

may nave been connected to a, on arcother



call by one of the other cperators and
to do this she touches the tip of the
wlug on the ring., If she hears a click
in her headget this means that fhe
telephone is busy, there is no click

in this case so the telephong is free.
She can ingert the plug. The next
operation is to ring ihe call telephons.
To do thie the operator throws this

key in%to the ring position.

When the called user answers his
telephonce the speech path is then
connected and the operators job for vhat
vart of the call is ever. At thu sad ox
ths call when the users repiace thilir
kandsets clear sigunais are scut HTo The
exchange 2nd thess are deteected in the
sunorvisory unit, so when the callad
uger replacew his houndsat a clear signal
is sent to btane exchange and is deitected
in ike supervisory unit and tais is
ivdizated %o the operator by this lanp
Tighoing, And similariy whoen the calling
uzer replace. his handset tha clear
signal is dctected and indicated to the

Cr

operatur by & szcond lawp lighting., wWoen
was operator sees voth these lamns 1iv
she Nnows that the call is ovox, so she

can ramove the two jacks,
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And this supervisory unit ie then free

for use on another call.

Well those are the opcrations involved,
before we look at the exchange in more
detail let's see an operator doing 211
that at £l =peed,

Operator: "Number pleaset

Malcolm: "46 Dr, Jolly Pleasge"

Upsrator: “"Extensioun 46 Dr, Jolly I'il
connect you"

Tony Jollw: BTony Jolly¥

Malcolm: M"Just testing thank youd

Well although this exchange looks very
different to en automatic exchzrge it
is r»eally funciionslly very similer and
o show you this I am going tc lock at
the various funetions involved and
rclate these to the sord of functions in
zn antomatic exchange you have beon uged
tc.  An oxchange can be thovght of as
congisting of three bhasic ccmponcnts,
Signalling, control and switching. The
signalling parts of thce exchange reccive
signals from a user or fror anotherm

exchange and puss these to the control

arnd ailso recelve signals from the convrcl

A4 e



instructing signals to be sent out to a

user or to another exchange. The contro!

acting on these, the instructions
reccived via signalling causes switching
operations %o take place in the switching

neitwork,

Well in this Manual Exchange here we havs

got just those same functions so leis
look at sigualling to start with., There
arc three pleccs or signalling eguipuent,
First behind here there's the line units
which receive ths call request signal
from 2 calling line, Then secondly we
have got the supervisory units which can
gend out the ringing signal and can rece:
the clear sigral from the calling and
called telephones., And the third piece
of signalling equipment doesn't really
look much like signalling egquipment but

it is, this is the operators headsetd

~ becaase with this the operator can talk

w0 the user, not just to ckat about the
weather though she can do this as well
of course, wat to receive address
information., That ig the required
number of the called telephone, aud so
the means by which she does this is the

e¢ar piece of the signalling equipuent.,
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Well of course the operator in this -
gsystem is the control, she is a very
interesting piece of technology, but
she is basically doing all the things
that a control does in an aulomatic
éxchange, that is receiving the
signalling information and operating
on the switching equipment using her
hands. Now thirdly lets look at the
switching equipment. The array of jack

- sockets here and the plugs sssociated
with the supervisory unit form the
switching network of this exchange and

- a jeck socket into which she inserts
that plug form a cross point so that

. the cross point is operated when she
does that. So what we have here is
effectively a 100 by 16 switching matrix
which forms a concentrator, Now in this
exchange there is no distributor but
there is an expander and this is formed
by the jack plug with which the operator
calls a line and this same arrgy of jack
sockets, so when 2 plug is inserted here
like this that is in fact forming a

cross peint operation in the expander,

- 50 you see¢ that this exchange although

it looks very different from an auntomatic

- 6 -



exchange, embodies the same functlons
as an automatic exchange although they're
implemented just using a different

technology.

Well lets turn our attention to the
control again, to the operator, and
look at some of the functions she'ls

rerforming.

Opcrator: "Television Centre®

W/

Malecolm: So I'm asking youw to think of
the operator as a control, receiving
information over three intorrol
signalling parts, one of thesec being
from the calling lamps t¢ her cyes, the
gecond being from the supervisory lamps
to her eyes, and the third being from the
ear phone in her headset into hoer ear,
And the infermation she's receiving from
these three internal signélling powers,
sae's procesgsing and she's then operating
on the switching network using her hands
to bring aboat the connecticn of calls,
Well this control is very much more
flexible than the sort of electronic

or electromechanical control one might

-7 -
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get in automatie exchange. For instance
she doecan't have to be given the address
information in the sort of rigid format

which is required in an automatic system.

Cperator: "Humber Pleasel

Malcolm: "Dr., Jolly his extension is

4 gomecthing or other,"

Operator:s ¥Dr. Jolly he's on extension
461

Malcelm: "“Thank you"

Tony Jolly: VHello, Tony Jully®
Malcolm: "Just testing thank you very

much, !

W/

Malcolm: Also the operator can provids
a number of very advanced facilities
reguiring informotion storage amd
special translation of the address

infornation.

Operator: "Number pleasel

Falcolm: “"Extention 59 please®
Operator: ©Ch do you want Dr, Jolly®"
Malcolm: “Yes Plcase®

Operator: "Oh he's in the OB unit I'11
put you through nowh

#¥aleolm: ¥Thank you®



Tony Jolly: "Tony Jolly®

¥oleeolm: ®just testing, thank you

Malceolm: To do this sort of thing

in an auntomatic system reguires very
sovhisticated control equipment, And
ever since =zutomatic exchanges were
introduced theiyr designers have been
striving to achieve the sort of
fieribility that one gets with operator

control, 1In rublic systoms menual

by automztic ones, which achieve the
speed and cheapuness but sacrifices %o

gome axtent the ort of flexibilidly and

manunl. eystem., And thic sort of spacu
savings one gote with an rtomanic
syastom aren’t roally that significant.
Howover, in recent years with he
intwoduation of olecitronics some of
these Arawbacks have boen removed. Do
lowts Look at o pretotype electronic
crohange whizh goes some oif the way To
roctoring the flexibility of operator

servico, onG achicver guite significans

space saving,

This pant of the m~rual bo=rd sgomvis

2hous a hundred lincs. So lotfs look



at what the equivalent of this in an

electronic exchange looks like.

CABY SMOL: This is it, just two boxes.
The telephones are connected to the
system. I'11l dial number 102, so the
call is established, well any exchange
can do that of course, this exchange

can do a lot more., 3But before looking
at that let's see what the systems

like., The telephones are digital, the
speech signal is turned directly into

4 bit stream at the terminal., One of
the boxes containa the switching and
gignalling circuits and the other contain.-
the control. The control does the

same Jjob as the human opeérators we saw
a moment ago. Well now lets lcook inside
the boxes themselves., Everything is
digital in the boxes, this circuit is
the switching circuit just logic gates,
this is synchronising civcuits and these
circaits are to d&o with signalling and
supervision., Now the second box, this
one, contains the control, I'1ll switch
it off and I'11 take out the main card,
This main card contains a computer, a
micro-processor which just takes up

one chip, this is it, and all the cther

bits of circult, all the other chiyps are

- 10 -
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memory circuits which are used in
conjunction with the processor. Well
having taken this out we've got to put
it back again so in the meanwhile let's
have a look at the signalling circults

and the switching circuits,

MALCOLM HAMER:
This diagram is an analcgue represen-

tation of the digital exchange.

The local lines, of which there an be

up to 256, each have an assoclated line
unit to detect the call-request signal.
The lines are connected to a 256 x 32
concentrator switching matrix which gives
them access to any one of the 32 supervis-
units. A register may be associated
with a call during the dialling phase by
means of an access switch, The cther
gide of each supervisory unit is
connected to an inlet of a 32 x 256
expander matrix. whose outlets are

connected to the local lines.

Becauge the signals from the telephones
dre digital, the design of the switching
and signalling equipment can be made
much more efficient than an analogue

arrangement 1like this by the use of

-1l -
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time-~-sharing technigues., Let'!s consider
switching first. How can we switch

digital signals?

Well, one possibility is to use a simple
matrix of electronic crosspceint devices,
such as AND gates., This witching network
ig just like an analogue switching networy
except that signals can only pags in one
direction through the network, from the
incoming channels to the cutgoing channel.
The complete switching network would
therefore consists of two networks

like this one.

Of course in practice we would use =z
multi-stage network rather than a single
matrix, so as 50 reduce the number of
crosspoints, But we can achieve a much
more remarkable reduction in the number
of crosspoints by time-shaiing thenm

hetween & number of concurrent calls.

In this switching network bits, or groups
of bits, froﬁ each incoming channel flow
into a buffer, -and are then switched
through the network at a much higher
bit-rate than that of the local lines,
So, the creosspoint matrix, which is calle

the space switch, has its crosspoints

- 12 -
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time-ghared between a number of calls.
The avitches associated with the buffers

are called time switches.

You may have recoghnised this switching
network as being similar to that of the
digital trunk exchange shown in the

course book.

In this case the incoming highways carry
the sigrnals of a nunber of speech channel
in multiplexed form, s> the incoming
time-switches incorporate demultiplexers,
which deliver the bits corresponding to
individual speech channels into separatez
buffers. On the outgoing side of the
network the channels arz remultiplexed

onto the outgoing highways.

In this type of time-space-time switching
network it's possible to vary the
proportions of itime and space switching.
Let's look at the extreme case where

all the time switches share a common

highway.

Here there is no time switching at all.
In this case the bit-rate of the common
digital channel is the bit-rate of the

individual speech channels multipled
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by the maximum number of calls to be
switched by the exchange. TFor large
exhanges this extreme case is impractical
becauée the finite speed of operation

of electronic circuits limits the bit
rate of the c¢common channel and hence the

maximum size of the exchange.

However, for a small local exchange this
limitation is not a problem, sc this

approach can be used.

This is the switching network of the
experimental digital exchange we have
been looking at. In this cage individual
local lines are conneccted to the
switching network, so no demultiplexing

or remultiplex.ng is required.

Let's go through the operation of this

network, representing the binary signals
by Os and 1s., We'll concentrate on the
top and bottom lines and follow a few
bits from these through the network. I
thisz particular design, switching is ¢
bit by bit, so during each local lin
time-slot just one bit passes into
tuffer. A switching cycle then e

A switching cycle occupies one 1

time slot, Let's suppose that

- 14 -



incoming channel is to be connected to
this outgoing channel, During the first
commnon highway time slot this switch and
this switch operate; so the bit passes
over the common highway to the outgoing
buffer. DIuring the next time--slot the
bit from the next buiffer can be transierrn

ir a similar way, and so on,

Let's suppose that the bottom charnel is
to switched to this outgoing chanucl,
so this switch and this switch operate,
and the bit passes into this buffer,
The bits fir all ongoing calls are thus
transferred during one switching cycie.
That cycle took exactly one local linc
time-slet, so the next bits now move
into the buffers. The swi ching cyclc
is then repeated, so these bits are
transferred to the outgoing buffers.

Aé this is happening the previous bits

flow out onto the outgoing channels,

Similarly, the next bits are transferred

in the next switching cycle.

S0, the result of this switching process
is that bits flow in a continuous sirean
inco and out of the switching network,

even though the transfer of bits through

- 15 -
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the network takes place in a number of

short bursts,

That's how the switching is done. Now
let's look at signalling. The local

line signals consists of groups of

9 bits, eight of which represent a

pulse coded speech signal sample, and ths
ninth of which is a signalling bit. Fach
local signal consists of an eight bit
signalling word., The signalling bits
pass over the common highway in the
switching network, along with the speech
bits, so they can be monitored there by

a few time-shared signalling units: one T

for each signalling function.

This is the complete structure of the

switching and signalling equipment.

In this diagram I've shown hoth switching
networks: one for each direction of
transmission. The speech signals for

a call pass from the incoming channel

of one telephone, through a time switch,
over the forward highway, through another
time switch, to the outgoing channel of
the other telephone. The signals from
the incoming channel of this second
telephone pass through a time switch,

- 16 -



over the other highway, the backward
highway, through a time switch, to the
outgoing channel of the first telephone,

he sigralling units are attached to
these two common highways., There are
just four signalling units: a iine unit,
a register, and two supervisory unite:
one for detecting the clear signal from
the calling telephone and one for detec*!

the 2lear signal from the called telephox

Because the register and supervisory
units are connected to the common highway.
they can monitor the signalling bits

which appear in every ninth switching
cycle. The line unit works slightly
differently, iS5 monitors one common

highway time slot to which the lines
which are not in use are switched onc

after another in rotation.

20 by being conrected to the common
highways the signalling unics have
access to all signalling inrormation

on & sequent.al basis.

Fow let's look at the signals on cne

2f the common highways.

- 17 -
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We'll consider two eight-bit speech
words for two ongoing calls. The first
bit of c¢all no., 1 appears in one of

the common highway time-slots, and

the first bit ofcall no. 2 appears in
another time slot, the second bit of the
two calls appear in the same time slot
but one cycle later and so on. So eaca
cycle contains one bit from each cyclc.
The duration of each switching cal

is 13,9 microseconds,

GABY SMOL:

This is the bit stream for the forward
common highway, I've only got two chanacl
showing in time slot one and time slot
four. This pulse represents a bit on
channel 1 followed by a bit on the

second channel. After a complete eycle
we get the next pit for channel 1
followed by the next bit for the 2né
channel., There are 32 time slots
available in a complete cycle from here
to here so we can have up to %2 channels
on this system, I can add a few channels
using the controls on the exchange, this
is adding channel time slot 11 and this

one ig another channel on ftime slot 20,



Well that's what the bit stream looks
like, Now let's see some of the things
the system can do, Let's imagine that
102 is engaged talking to somebhody,

if T phene 102 I'm going to get the busy
signal, so I phone star 2 and put my
phone down. Now let's see what happens
when 102 finishes his call, So¢ the
cull is established. What happensd
then was that as soon as 102 finished
the ~xchange called me up to check thas
I was still thexre and then establisihed

the call that I'd asked for previously,

Now let's look at another facility, iciis
imagine that 102 wants to be able receive
calls when he is in his office but when
he is out of his office he'd 1ike wne
calls to be tranaferred to 103, ¥#hat

he docs ig to dial star 31 followed by
10Z and then puts his phone down. Now
if I phone from this phone, 102, well

it rings in 102's office for 4 seconds
then it switches to 10%. So the call

is established to 103.

Well this system has got many advantages
it's very compact it can handlc szveral
hundred lines and this is a protobype,
the production model will be a lot smallic

- 19 —
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Also it's entirely digital. Now this
means that one could replace a telephone
terminals by fast data terminals. One
could therefore use the same system
for both the fast data network and the
®lephene network, Also of course it's
very flexible because one can change
facilities just by changing the computcw
programme. However, there are some
things which a human operator can ¢éo
which it might not be able to dou.
Consider for instance what would happen
if 103 wanted to transfer his calle to
102 and didn’t know that 102 had alre=dy

got his calls transferred to 103.

- 20 -
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food production?
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MCU Nove h r

Z00M IN TO CU

5. 2 A __/Today in the 1970's, about 30% of |
Cap.3 .
Peasantc the Soviet people still live on tha

iand; but there are no lorger small

B TK peasants. Soviet agriculture has |

been cvollectivised., The Collectivq

most Soviet agricultural sutput.

Farm and the 5tate Farm account for

6. 1 A /As thre next bit ¢f film suzgests, !
MCU Nove _ ;

the official view is cthat the j
{RUN 'I‘K? :

problems faced by Lenin have now !
!
been solved - 2% least on this Javm:

in Uzbekistan, e,

7. TK2 (DUR: 2'27") /COMMENT TOR & S.0 F.7

Every vear th2 farms assets 3
expanded and *hLe amount of |
machinery and fertilisers grew. i
The creop yields also increased. }
The expense incurred in the
purchase of machinery socn paid
for itself. Spring i1s a busy ;
time for all of the farm's
workers., The machinery must be !

. checked, sced prepared and sowing

' rusc be dore guickly and on time,

\ Each farmer has a home and a plot |
cf land for personal use, This
is the farm's Board, the Erecutive g
grected by all members oi the i
Collective., The Board's Chatrman |
is Ordilov. He tco was elected,
The Board plans the further ;
development of production, |
discusses the results and :
c¢ritcicises shortcomings. Its !
decision is then discussed and,

(1 NEXT)
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/RUN TK/ /S/B T/

1. TK (Dur: 17%) /
OPENING TITLES

v/
(CSO at end of film)
2. YT (Tur: 10'237) / M:LCOLi HAMER: This is a manual
0B of PBX A.P.
telephone exchange in which calls are
S/1
conmected by operators ucing a system
24, TJ 1

?E;I;;;;;e Switching 2" of plugs and sockets., In the first
vart of this programme we'rve going to
look at how this wanual exchegnge vorks
and to see what parallels can be drawm
between the principles of operation of

this exchanze and those of an auntomatic

exchange.

This is one of & pair of telephones
which we broucht over 1o this poslition
on the manual board to demounstrate the
operations involved in setting up a

call between two telephones.
I'm going to go through all the operations
involved starting with the caller 1lifting

) the handset of tie calling telephone,

iThen the caller lifts his handset this



-2 -

generates a call request signal which

is sent to the Lxchange and is detected
in the line unit and this iz signalled

to the operator by = lamp being lit above
o jack socket which corresponds to that

telephone,

Then the operator sces this she knows
that a call is reouired so she goes to
the supervisory units and selects a free
one there are sixteen, I will use No. 9

the operator takes a plug frou the
supervisory unit ana inserts this into
the socket corresponding to the calling
line. The operstor then throws a koy
into the !'speak'! position and this
cstablishes a speech path between the
calling telephone and her ead set which
she wears all the time, so the caller is
then able to ask for the called line he
wonbts, Lets supposc trat the caller haos
askad for 378, that's the numbosr of this
otner telephone, The operator tokes
the second plug corresponding to that
supervisory unit ond gocs to this field
of jock sockets aond scelects 378, The
next thing she docs is to test wvhether or
not that telephonc is busy, because it

moy have been conncceted te a, on another

2 -



cczll by one of the other operators and
to do this she touches the tip of the
plug on the ring. If shc hears a click
in her headsct this means that the
teclephone is busy, there is no click

in this casz so the telephone is froc,
She can insert the plug. The next
operation is to ring thce call tclephonc.,
To do this thoe operator throws this

kcy into the ring position.

WYhen the cnlled uscr answers his
telephone the sveech path is then
conneeted and thoe operators job for that
part of the eall is over. At the ond of
the ecall when the users replace their
handsets clecr signels are scnt to the
cxehangs ~nd thesce are detected in the
suparvisory uait, so wiron the callced

uscr rceplaces his hendset a clear signal
is sont to thoe CXchango and is detceted
in the supervisory unit and this is
indicated to the operator by this lomp
lighting. And similarly wvhen the calling
ugscer replaces his hondsct the clear
signal is detected rnd indicated to the
operator by a sccond lamp lighting, Vhen
the operator sces both thwese lamps 1it
she knows thot the call is over, so she
con rsmove the two jacks,

-3 -
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CAP 1
‘ in ot (4'24" into OB Sey.)
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And this supervisory unit is then fyoe

for usw on onother ecall,

W1l those arce the operations involved,
hefore we look at the cxchange in more
detzil let's see an cperator doing ~ll

that 2t full spoeed,

Operator: "Humber plcase"

linlcolm: "46 I, Jolly Plcase

Opcrator: "Sxtonsion 46 Dr, Jolly I'll
conncct youl

Tony Jollys:s "Tony Jolly"

Melecolm:  MJust testing thank you"

Vell although this exchange looks vory
different to on cutomatic oxchonge 1ib

is roally functionglly very similor and

o

o shew you this I ~m going to loox ot
the voricus functions invelved ond
relate these to the sort of functions in
on cutomatic sxehange you have boen used
to. An cxechonge can be thought of os
consisting of three basic componcnits.
Signclling, control ond switching. The
signalliny ports of the cixchange reccive
signnls from o uscr or from another
cxchonge ond pass these to the control

and also receive signals from the control

-4 -



CAP. 1

Qut at 47153

into OB tape

instrueting signals to be scnt out to a
user or Lo another cxchonge. The control
acting on these, the instructions
receeived vio signalling causcs switching
operations to itnke place in the switching

network./

Waell in this linnunl Exchange here we have
got just thosge some funciions sc lets
iook ot gignolling to stort with, Thore
are three picecs of signclling coudpment.
Tirgt hehind here thore's the line units
which reeceive the cnll rcouest signal
from = ecalling linc, Thon secondly we
hove got the supcrvisory units which con
socnd out the ringing signal onad con roececls
the clonr signal from the calling and
~lled telcophongs. And the third picce
of siznnlling counipmsnt doesn't roally
look much like signnlling cguipment but
it is, this is *tho opcerators hoadsct
because with this the onerctor can talk
to the user, not Just to ~hav about the
wenther though she can do this as well
of coursce, but to receive cddress
information. That is the requirced
namber of thoe called tolepvhone, nnd so
the moeons by vhich sho does this ig the

eor picee of the sigpnlling coudpment.



|

8/I (lower third)
4. Tl 2

6 - LG

'ell of course the operator in this
system is the control, she is o very
intercsting picce of technology, but
she is hasgienlly doing 211 the things
thot 2 control docs in on cutomotic
ciehnnge, that is recciving the
signrlling informotion ond operating
on the switching equipacnt using her
hands. Yow thirdly lcts look at the
svitehing cguipment., The array of Jock
sockaets here and thoe plugs aossociatced
with the supcrvisory unit form the
switching notwork of this execnange and
o jack socket into vhich she inserts
that pluz ferm o cross »oint so thot
the cross point is oporated when she

docs thot, /So whot we hove here is

ANIMATED TJ Sequence

In at 6'35" into VI tape

TJ 3

gffeetively = 100 by 16 switching matrix
which forms & concentrotor., Now in this
cxchange there is no distributor hut

there is an cxpopder/ond this is formed

loncentrator and
Bxpander"

T 4

by the Jjaclk pluzg with vhich the operotor
calls 2 lince ond this some orrey of jock
gockets, so vhen - plug is inserted here

)

like this/thet is in faet forming o
[

rGaregntralaniBrpgnder

croge point operntion in <tha exponder,/

Oout at 7'12" into VT tape

So you se¢ that this exehange nlthough

it looks very different from on cutomntic

6 -
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cxchange, embodics the same functions
as on auvtomntic cxchange although thoylre
implemented Just using = differcent

technelogy,.

7211 lets turn our attontion to the
contrel ognin, to the operator, ~nd
looX ot somc of the functions shols

performing.

Operator: "Telcovision Centre®

Frleodms So I'm nsking you to think of
the opcrntor 23 o control, recciving
information over thrcee intorno
gignnlling parts, onc of thoesoe being
from the enlling lomps to her eyes, the
from the suporvisory iomps

sacond boeiag

to hex uyes, cnd tho third being from the
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ind the inferaantion she's rececciving from

[N

these threce interncl signalling powcrs,
cha's processing ond she'ls then operating
on the switehing nctwork using hor hands
t0 bring o~bout the conncetion of calls,
211 this control is voery much more
floxible thnn the sort of oclectronic

-

or cloctronechonicnl control one might

oE
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get in automntic czehonge., Tor instonce
she doesn't hove to be given the address
informotion in the sort of rigid formot

which is roquircd in on cutomatic systom,

Opcrator:  Faumbor Plensc®

finlcolm: M"Dr, Jolly his cxtoension is

4 gomcthing or other,"

Cpercotor: "Dr. Jolly hoe's on cxtunsiom
4611

[loleolm: "Thonlk you®

Tony Jolly: '"idcllo, Tony Jolliy"
H~lcolm: “Just testing thanlt you very

nuch, "
VT

tirleolm: Also the operntor con provide
o number of vory odvoneed freilitics
requiring informntion stornge ~nd
specinl tronglation of the address

nformntion.

i

Opecrntor:  *Funbor pleose!

Mrleolm: "Bxtontion 59 plensc®
Cperator: M"Oh do you wont Dr, Jolly?"
ndecolm: "Y. s Floasc"

Opcroator: "0k he's in thie OB unit I'11
put you through now"

H-lcolm:s "Thonk you"



(3 NEXT)

-9 - /5.0, VT/

Tony Jolly: "Tony Jolly"

i~lcolm: "Just tosting, thonk youl

Mnlcolm: To do this sort of thing

in ~n ~utomotic cystem roguircs very
sophisticotod ceontrol cquipment. And
cvor since zutonmntic exchrnges were
introducsd thoir designers hove been
striving to 2chicve tho sort of
flexibility thot one gobs with operctor
control, In public systoems wonunl
cxehonges hove been lorgely replaced
by ~untomatice oncs, vhieckh acchieve the
specd ~nd choapness oub snerificcs to
soe extunt the ort of flexibility ~nd
person~l soervicce you get from the
monul systom,  And the sort of spacc
sovings one zots with an cutomntic
cystoem crontt renlly that significont.
However. in recont yoors wvith the
introduction of c¢lzetronics some of
these drawvbocks hove been removed.  So
letts losk ot - prototype clectronic
sxchenge vhich goes some of the way to
restoring the flexibility of opezator
scrviec, ~nd achicves cuite significont

space SavVing.

This pnrt of the wrnunl bonrd scrves

~bout = hundred lincs. So 1lot's look

-9 -
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at whrt the couivalent of this in on

eleetronic cxehonge looks 1like,

Mix to

3 b /

CU of Digital Exchange

Temonstrates sinple A to B call,

2 A /

25 Gaby + Eguipment Wit's all digital™

1 C /

CAP, 2 Explains and relates to equipment.
Block diagram of Digital

Exchange

2 A /

25 Gaby + Eguipment

Intercut with: Signalling cards and the switching

3 A network which ig all on vne card!

CU of processor
CU of Egiipment

(AS DIRECTED)

Before we demonstrate gsome special
facilities,

2 A

2S Gaby + Eguipment How docec it work?

(1 and 3 NEXT) - 10 -



(9 on 2)
(Cs0)
10. 1 B

" -

/

CU of CS0 Biue Board

3 A

MALCOILM: (0.0.V.)

/Explains with pointer,

CAP.3

Switching Equipment for

Digital Lxcharnge

/BFISCOPE SECQUENCE/

(on CS0)

11, Episcope

But signals are digital from televhone,
so we can use digital switching as

deseribed in the course hook.

/This is T-S-T switch as in book.

CELL 1

12, Episcope
CELL 2

13. Episcope
CELL 3

14, Episcope

Explains operation.

Individual lines, as well as p.c.m,
systems can be connected to this type of

switching network.

We don't have to have this balance of
time and space switching. We can go to
one extreme - all space, Just like

analogue switching.

In this case the buffers become

unnecessary, sc we take them away./

CELL 4

(EPISCOPE NEXT)

- 11

Rut this is too expensive.



(14 cn Episcope)

15. Epigcope

Or we can go to other extreme - all

time switching.

/

CELL 5

16, Episcope

This is a bit dodgy from reliability

point of view, but 0K for small

CELL 6 - 8

17. 2 A

exchanges, This is how this experimental

PABX works.

o] or (1] Symbols

Go through one time cycle moving magnetic

Ti'bi-tsli

arounc.

Well, that's switching. What about

signalling?

/Thegse are local line signals, Every

CU of CAP. 4
Signalling Word

2001 OUT to Whole Cap,

18. 3 _A

9th bit is signalling. XEight speech

words give owne signalling word. This

can represent call-request, digit

signal,

or clear.

Lets look at complete switching and

signalling set up.

CAP.5
switching Circuit for
Digital Exchange

(2 NEXT)

/Well, it's got the set-up we saw

earlier twice: one for each direction of

transmission. Hung onto the common

- 12
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(18 on 3) - 1% -

highways are the signalling units. These
are Lime-ghared between a1l ongoing calls,
So same time-sharing principle of T-5-T
is here applied to make signalling nice

and cheap,

Explains how line unit, register, and
supervisory unit scan all calls, Pay
special attention to how line unit
manages to scan all lines by switching
of signalling bits from all lines into

a signalling time-slot.

So, what do we get on thesc highways,
Well, this exchange works on bit by bit

switching, so what wetl'll see will be:

19. 2 A /

CAP, 6
Line and Highway Signals
for Digital Exchange

Z00M IN to CU of Signals
in Centre.

20, 3 A /
CU of CRO on Digital Exchan
Eguipment

This shows what happens on one of the
two highways with two calls taking
place.

Lets look at the real thing:-

ge Exrlains

(2 NEIT) - 13 -



+ (20 on 3) - 14 - BOOM
21, 2 A JGABY: Well, now lets return to the

o Gaby Lpm . .
25 Gaby + Equipment processor which provides the control

‘ Intercut with: functions. Can be programmed to give

| any reguired facilities, For example:
‘ 3 A
CU of Eguipment

Demg of transfer.

‘ (AS DIRECTED)

| Demo of another facility.

22, 2 A : /S0, you sce how super-duper this all is.
25 Gaby + Dguipment Another benefit of this sort of

arrangement is that the technoclogies of

the switching and control are the sanme,

so there is no interface problem between
them., This makes for even cheaper

gystenm,

Final point: Just as there is signalling
from terminal to exnhange, there is
| also signalling exchange to terminal
| AND the signal alphabet is not
restricted to 12 signals as with
multifrequency: there can be 256 different
signals; push-buttons could becore a
full typewriter keyboard; AND signalling
can take place without interrupting speech
These three things add up to full

interaction hetwecen user and exchange

(3 NEXT) - 14 -



‘ (22 cn 2)

23.

234,

250,

230,

5 A

- 15 - /BT

throughout the call or simultancous

data (graphics, text) transmission.

Example: Exchange could send user the

identity of the caller BEFORE the user

angwers the telephone.

CU of LEgquipment

S/1

7J5 /
The Spezkers were

Malcolm Hamer

Gaby Smol

TJ6 /
Facilities

The General Electric Co., Ltd.

HIRST RESEARCH CELNTRE

Plessey Telecommunicgtions Litd.

TJ7

Production by
Teony Jolly

TJ8

A Production for the
Open University BBEC-TV

(¢} The Open University 1976
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