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DAF is a passive detection system for the location of jamming aircraft and employs
the principles of triangulation. Development of the system was initiated in 1961 as
a result of extensive analyses which demonstrated that a potential aggressor could
fly over the Northern Region of Allied Command Europe without being located by the
Active Air Control and Warning System it he employed a jamming concentration weU
within his estimated capabUity.

The project was rather arbitrarily given the neutral eode name DAF, the letters hav-
ing later been interpreted to represent Qirections ~nd Kix .

It was originally dedded to develop a twa-station experimental system to be tested
in South Norway. Due to the military importance and urgent problems in North Nor-
way it was later dedded to develop a ful1-scale prototype system embracing the four
most northerly stations and fully integrate the central equipment with the semiauto-
matic radar data display equipment contracted for the local control and reporting
centre. The project was in 1960 presented to the Mutual Weapons Development Pro-

•

wl
w :~w .

• • li:~ ~
HONNINGsvlG

\.
\
(

\.
)
\
\.

(
\

."
il"
.{
1
l.
'-..,

l
/
(
\,

'-

The DAF experimental network

O Reporting post and Strobe reporting station
A Contral and reporting cent re and T riangulation centre
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gram and has been supported under Agreement No N.14-MWP-AF-62 dated 6 March
1962. The financial and technical support under this contract has enabled our Estab-
lishment to accelerate the work and to complete the project in time for implementa-
tion under the l'\ADGE plan. We are extremely thankful for all assistance and advice
received.

The Royal Norwegian Air Force has a160 contributed very substantially to the work
under the project by providing general guidanee and by assistance with personneI.
Furthermore. the RNoAF has arranged for operational testa with the system. Again
for this we are very thankful.

Within our Establishment the project has been allocated to our Division for Electro-
nies with Mr P T Hiis as chairman for the Projeet Coordination Board and Mr K
Endresen as projeet leader. To these and to their enthusiastie and devoted eolleagues
I would also like to express our gratitude for exeeptional service.

The present report is divided in to the following main parts:

Part I presents in Chapter 1 a brie! survey of the military baekground for the pro-
jeet. together with some very basic principles of triangulation. Chapter 2
gives a condensed description of the DAF system. and concludes with a
summa ry of the main system parameters. Chapter 3 presents the evalua-
ti on results.

Part Il gives a detailed description of the equipment involved. The description is
not intended as a full Teehnical Order. but rather as a description which
should be understood by a maintenanee engineer having a fairly good baek-
ground in regard to semiconductor networks. The reader is not supposed
to be familiar with electronic computer technology and terminology.

Part III is an appendix eontaining the details of the circuit cabling and the printed
circuits.

~
. kd/

Finn Lied
Director. NDRE
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THE D A F TRIANGULATION SYSTEM

SUMMARY

The report presents in three volume s a full technical description of
a passive detection system for the location of jamming aircraft. The
passive system is closely integrated with the active Air Contral and
Warning System.

Part I

Part Il

Part III

1 lntroduction

2 General system description

3 System evaluation

1 Symbols and abbreviations

Z Frequently used modular circuits

3 Strobe reporting station SRS-1, detailed description

4 Central strobe receiving statian CSR-l

Appendix A - Printed circuit cards

Appendix B - Strobe reporting station SRS-1
Cabling table.

Appendix C - Central strobe receiving equipment CSR-1
Cabling table.
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I INTRODUCTION

I.l The AGE Northern Region Air Contral and Warning system and the electronic
countermeasure threat

In collaboration with the Royal Air Forces of Denmark and Norway. the Norwegian
Defenee Research Establishment in early 1960 completed a rather extensive ana-
lysis of the Air Control and Warning (AC&:W) system in the Northern Region of
Allied Command Europe (1). The purpose was to examine the performance of the
AC&W system and propose possible improvements for the 1960- 1970 period in order
of priority. in the light of:

Electronic countermeasures (ECM)

vulnerabilityPhysical

Cost

a) High and low altitude threat

b) Ballistic missile threat

c)
d)

e)

It was 500n realized that ECM would probably represent the rna in problem during a
p06sible forthcoming attack. and a very condensed abstraet of the findings is given
below.

Figure 1. 1 indieates the expeeted radar eoverage at 4.0 000 ft against a light. jet bom-
ber (10 ta2 target) when ECM is not us ed. The eoverage is quite satisfaetory with
good overlap between stations within the greater part of the cover area. At low alti-
tudes, Figure 1. 2, th~ coverage is greatly redueed. The southern part of the region.
however, still has a reasonably good overage.

The possible enerny. activity is sketehed in Figure 1. 3. In terms of number of air-
eraft. the most intense activity may be represented by same 200 - 300 aireraft flying
from Baltie bases over the southern part of the region. bound {or UK bases. Medium
size raids. 20 - 30 aireraft, may cross the Northern Region bound (or the Strike
Fleet if this is within range. Attaeks against targets in Denmark and Norway pro-
bably represent the smallest enemy aetivity.

The ECM threat represented by these aircraft is shown in Table 1. 1, whieh is based
on 1959 interpretations. The estimates should be regarded as loose. since no exact
information is available. For the following diseussion. the estimates must, how-
ever. be more than an order of magnitude in error in order to alter the eonclusions.

The estimated available jamming power per aircraft is seen to vary between 1 and
5 kW today. and up to 15 kW after 1964.

Light bomber Medium bomber
(Beagle) (Badger)

ECM Bomba ECM Bombs
escort and ECM escort and ECM

ECM load. lb 3000 1000 5000 2000

No of jammers 6 (9) 2 (2) 10 (15) 4 (6)

Total jamming
5 (15)power. kW 3 (9) I (3) 2 (6)

Chaff. lb 200 (200) 200 (200) 200 (200) 200 (200)

Table 1.1 Possible ECM e ui ment in Soviet bombers
Figures for 19 4- in brackets
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Altitude: 40000 It
Target : 10 m2

•

Figure 1.1 High altitude cove rage of radar stabons in the Air Control and Warn-
ing System
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Coverage of Danish stations
and Breckendorf is theoretical
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• Figure 1. 2 Low altitude covera e of radar 5 stem in the Air Control and Warn-
ing ystem
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Figure 1. 4 SeH-screening jamming power density for typical surveillance radars

The figures may be compared with Figure 1. 4 showing curves of jamming power in.
tensity in W/Mc/s versus distance required for seH-screening against typical sur-
veillanee radars. The maximum required power dens it y is seen to vary in the range
0.01 • 1 W/Mc/ sdependent upon the radar type and the target altitude.. Even if
broad barrage jamming over, say. 100 Mc/s is used. a jamming power ofiOO W
per radar is more than sufficient. As the radar frequencies have been standardized
into the narrow L and S bands, one barrage jammer for each of these twa bands
would suffice in most instances. Comparisan with Table 1 thus shows that efficient
seH-screening requires only a small fraction of the expected capability.

For mutual screening. i econeealment of quiet targets outside the jammer's own
sector. higher jammer powers by a factor of 103 or more are required, or more
sophisticated techniques requiring for example directive and steerable antennas.
search receivers and a larger crew must be used.

The above arguments might indicate that sel{. screening of each aircraft or each
c10se formation would be the rule and mutual screening of dis tant aircraft by special-
iat aircraft would be the exception. Available information. however. does not per-
mit any firrn deductions to be drawn as to the tactics actually contemplated by a po-
tential aggressor.

SECRET
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The study led to severai conclusions. As far as ECM is concerned, the conc1u-
sions roay be summarized as follows:

a) ECM is the most serioue threat. An enemy may blind the system by using on ly
a fraction of his estimated capability.

b) Means for passive detection of jamming aircraft muat be provided and integra-
ted with the active radar system.

c) The active radar system rnust be equipped with specified electronic counter-
countermeasure facilities to increase the chances of locating quiet targets in
directions different [rom those of jamming ai re raft.

d) Training facilities muat be provided for the system as a whole as weU as for
the individual stations.

e) Alternative routings of early warning messages muat be set up.

f) Moderate improvements can restore a broad brush air situation capability. A
detailed air situation capability cern probably not be restored by reasonable ef-
forts.

1. 2 Passive detection system requirements

A passive detection system was found to represent the highest priority. Studies of
passive detection schemes in development or in use in other countries revealed
that:

a) Automatic correlation schemes, due to the required number of insta.llations,
their technical complexity and east, could not be justified in view of the expec-
ted threat and the a va ila ble weapons.

b) Existing or deve-lopmental triangulation systems could not be used for one or
more of the following reasons: Operational unreliability, operational mismatch
with the active radar system, electronic mismatch with the existing equipment
and data links.

It was therefore found necessary to start the development of a new system which
could meet the first priority early warning and control tasks and be fully matched
to the somewhat diversified operational and electronic background in the Northern
Region. The following requirements were established:

a) The system should provide the following data

Strength (i e number of jamming tracks)

Approximate .positions

Approximate speeds

Approximate courses

The ahove data are essential for qualified early warning messages to the stra-
tegic forces.

b) The operational speed and accuracy should be 50 high that in case of a light ECM
attack a limited weapon control would be possible.

c) The system data should be fully integrated with the active radar data flow.

d) The system should be capable of installation in every NATO and national radar
site, whether manual or semi-automatic.

e) Expensive new data links should not be required.

f) Realistie training aids should be an inherent part of the system.

SECRET
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•

g) Op~ration should be 50 simple that normal radar operators could operate the
system. This would als o ensure flexible manning.

h) The role of the operators should as far as possible be limited to those tasks
which an operator's bram can more reliably and readily resolve than can a rea-
sonable quantity of electronic devices.

i) Modern circuit techniques should be used. and special attention should be pa id
to ease of maintenance .

j) The circuit design should be realistic. elever solutions which would add com-
plexity. giving dirninishing operational returns, should be avoided.

Of the above requirements, the last ane was by far the most difficult to meet. Tri-
angulation is by its very nature a simple scherne. but also a very forceful one i£ it
is kept simple. The addition of sophisticated circuitry may well camou£1age the
simplicity of the basic principles. a net operational profit being obtained only in rare
cases. Dozens of proposals for apparently obvious improvements have been ruthless-
ly rejected during the system planning and development phases. because a careful
scrutinization has revealed .that they ~ould in fact either reduce the overall perfor-
mance or add engineering high-lights of no operational value. It is believed that
the system as it is now designed has avpided the aften well concealed traps of so-
phistication. without sacrifice to operational requirements. compatibility and re-
liability.

1. 3 Basic principles and limitations of triangulation

Triangulation in the present context implies that the direction to a jammer is deter-
mined from two or more geographically separated positions. By plotting these di-
rections on a conforma.l map at a triangulation centre, the target position is deter-
mined by the common intersection.

Figure 1. 5 showa a simple example with twa stations and two targets. ane obtains
here the two true target positions (filled circles) plus two false intersections (open
circles. ghosts). In this particular exarnple the distant ghost may be eliminated
due to an unlikely range. This also eliminates the other ghost.

In Figure 1. 6 there are three targets. giving six ghosts. In this case separation
of ghosts is more difficult. li, however. a third station can alBo contribute, the par-
ticular situation can be resolved.

.: Taroel
o; Gnost

....•.•.......

(!Y'-..-'-;-;-: (~---:- ---

.: Torg_l
o: Gnosl

•
Figure 1. 5 Triangulation of twa

jamrners by two stations
Figure L 6 Triangulation of three

jammers by three stations
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Figure 1. 7 gives an example where simple logie Tules cannot easily be used for re-
salving the detailed situation. Three stations are taking part. There are three tar-
geta on tap which are out of range of the lowest station, and aix targets to the right
direction found by all three stations. Even if all true target positions cannot be un-
ambiguously determined. one can at aoy rate state that there are at least three tar-
geta inside the shaded area on top. and that at least aix targets are located inside
the shaded area to the right. lf the movement of the areas, rather than the individu-
al intersections, are followed for a ahort while, a160 the speed categories and the
courses may be determined. and these data may be quite adequate for early warn-
ing purposes.

1£the situation is as in Figure 1.7 or a Httle more complex, the question might be
asked as to whether the best defensive action is to carry out a close interception
control. or if some type of loose contralar even broadcast contral might pay bette r
dividends. The question cannot be answered offhand without a study of the weapons
available. and a qualified answer will not be contemplated here.

Figure 1. 8 shows as an example a case where a very large number of aircraft are
distributed within a 30 nm square. The number of targets is 50 high that individual
direction finding is of little--use. and "only the outer boundaries of the compactly
jamrned sector are be ing defined. In the particular example. the rather crude rna'ss
raid sector warning technique employed defines an area which is only some 30 - 401"
larger than the true area.

•

Figure 1. 7 Triangulation of semi-
dense raids

Figure 1. 8 Masa raid triangulation

No simple rule can be la id down as to the maxirnum number of targets which may
be resolved as individual tracks. This number is obviously determined by severai
factors which inc1ude direction finding accuracy. aircraft speed. configuration of
strobe reporting stations •. and operator skill and experience. Results from studies
in other countries indicate. however. that as a rough ru le of the thumb same 6 - 8
aircraft represent a maximum when three stations are cooperating. and this rule
has been supported by the experience gained with the DAF system.

It is of extrerne importance that this basic limitation is appreciated in the system

SECRET
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c.

design. For this reasan the maximum number of individual strobes to be transmit-
ted from a given strobe reporting station has be en purposely limited to ten, even
though the technical design in itself lenda no restrictions. The basic philosophy has
been that in the case of overrlense raida. the strebe reporting operator shall be for-
ced to transmit sectors rather than individual strobes. The operator will do sa by
transmitting sector boundaries and informing electronically or verbally that certain
strobes represent sectors.

It is of equal importance to realize that a triangulation operator will occasionally
mi stake ghosts for real targets. A strebe presented at the triangulation table should
therefore be of such length that it represents the maximum range at which a jammer
.might possibly be intercepted. The operator should be forced to study intersections
along the entire length of the strobe. and should not have the possibility of shorten.
ing a strobe outside the intersection he has decided is a target. Otherwise, he might
be at a complete loss when he at same instant discovers that a mistake has be en
made.

Facilities for electronic computation of intersection speeds with a view to discrimi.
nating between targets and ghosts are in general of no use. In the majority of cases
a ghost turns out to have an apparen£ speed which differs from the speed of an actual
target by an amount which is less than the possible spread in actual target velocity.

It is extremely difficult. or rather. impossible. to lay down strict rules as to the cri-
teria to be used by an operator in selecting the correct intersections under semi.
dense conditions. Systematic training using mixtures of synthetic and live exercises
under different conditions, however. leads to rules which are rapidly grasped by the
operators. even if the rules cannot be formulated into a standard list. The experi-
ence gained in the DAF project indicates that with realistic training aids operator
training is much less o,f a problem than was originally anticipated.

Reference

•

(1) - An analysis of the 1960 - 1970 Air Control and
Warning System in the Northern Region. In-
tern rapport IR.S~OZ. Norwegian Defence Re-
search Establishment (1960)

SECRET



Part I

2 GENERAL SYSTEM DESCRIPTION

2. 1 CONFIDENTIAL

2. 1

This section contains a rather brief and gcncralized description of the DAF system,
mainly in block diagram form, together with same of the underlying ideas for the
main technical solutians ehosen. The detailed technical description is deferred to
Part Il.

Main princ iele s

In Figure 2.1 an area containing four radar stations (reporting pasts A - D) is indi-
cated. Each station has a normal radar antenna and normal plan position indicator
(PPI) displays for the data acquired by the active radar.

At an intermediate stage in the normal radar receiver, an output is fed to a strobe
reporting station (SRS). In case of jamming the jamming directions will be pre sen-
ted on a cathode ray tube displaying amplitude versus azimuth (AVA). An operator
selects the proper direetion and transmits semi-automatically the direction infor-
mation to a central strobe receiver (CSR) usually colocated with one of the radar
stations. where all jamming directions are automatically displayed from proper
geographic origins on a triangulation table. By studying intersections an operator
identifies the jamming target pasitions and feeds positional data into an integrated
active/passive data system.

Under quiet conditions aireraft within radar range will be detected by the active ra-
dar. When jamming takes place. quiet aircraft outside jammed sectors may still
be detected by the active radar system. Jamming aircra£t will be located by the
passive system. All acquired target positions will be displayed by the same sys-
tem.

Each strobe reporting station has the capability of transmitting up to ten discrete
directions.

The entire system is transistorized, and modular printed circuit card modules have
be en used throughout. All circuits are llworst casell designed for operaban within
an ambient temperature range between _26°C and +5SoC.

2.2 Strobe repbrting station (SRS)

Figure 2.2 depicts a strobe reporting stat jon, and in Figure 2.3 are shown the main
blaeks eomposing the stations. The various bloeks will be briefly diseussed below
in Seetions 2.2.1 - 2.2.5, and the prineiples of operation outlined in Section 2.2.7.
Section 2.2.6 describes training methods using simulation.

\

2.2.1 Direetion finding receiver

When a radar antenna seans a jamming target. the received jamming strength will
vary in accordance with the polar diagram of the antenna as plotted on a vertical
cone having a half cone angle ø equal to the complement of the aircraft elevation
angle a:. see Figure 2.4.

Same parameters for L-band radars in Norway are as given in Table 2. L The £i-
gures for the ave rage sidelabe leve Is are loosely estimated to be about 10 dB below
isotropic gain.

On a normal plan posHion indicator (PPI) the seanning spat is brightened wheneve r
the received signal exceeds a given threshold. Figure 2.5 shows four examples of
PPI presentations in the presenee of a single jammer of various strength. li the
PPl operator knows for certain that the re is only one jammer present, he can use
his display for direetion finding by redueing the receiver gain. When the re are
more than ane jammer present, the PPI presentation is, however, 50 crude that
the operator is faced with an impossible task in evaluating the number of jammers
and their directions.

CONFIDENTIAL



IV

IV

~~~
~

()

O
Z
"l
Ei
M
Z..,
;;:
t"'

STROBE
REPORTING
STATION B

REPORTING POST B

'8D~~:Cli<-
i~

~ Posilion info

k.."
/ ~

Cl)

/

Direclion
info

TRIANGULATION TABLE

-

STROBE
RE PORTI NG
STATION C

/
/

Dir.etiO\
info

8-1--

/

~~U I info

REPORTING POST

REPORTING
POST O

REPORTING
POST A

STROBE
REPORTING
STATION O

Figure 2. '1 Triangulation principle

()

o
Z
"l
Ei
M
Z..,
;;:
t"'

••• •



Part 1 2.3 CONFIDENTIAL

•
Figure 2.2 Strobe reporting station SRS-1
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Figure 2.3 Block diagram of strobe reporting station SRS-i

5-247
AN/FP5-8 5-266

Main lobe isotropic gain G 30.5 dB 36 dB

Side lobe level G - G ? 24 dBns
Back radiation level G- Gb ~60 dB

Average sidelobe level G- Ga 40 dB 46 dB

Main lobe width at 3 dB points 2.50 l. 10

Table 2.1 Main L-band antenna parameters
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a) Vertical cover diagram
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Elevation
angle t>(

r- Maln lob. at el.vot ion d"-
I

Maln lobe at elevation o(..

Azimuth

b) Polar diagram as observed on cone

Figure 2.4 Polar diagram

A better. and probably the best, solution is to have a display presenting the jam-
ming strength versus azimuth as indicated in Figure 2.6. In this case one preser.
ves the basic resolution capability provided by the radar antenna. Such a pre sen.
tation must be essentially logarithmic in order that.the resolution capability shall
be independent of jamming strength.

The direction finding receiver in Figure 2.3 is shown in more detail in Figure 2.7.
The jamming signal is picked up by the radar antenna and is fed to the DAF input
through the first radar JF preamplifier. It is next attenuated to provide a conveni-
ent working level and then arnplified in a gated preamplifier. After logarithmic de-
tection. the output is smoothed in an integrating circuit.

As an example Figure 2.7 gives same cssential parameters for the 5-247 and 5-266
L.band radars. The equivalent input noise level (receiver noise) can be ca1culated
as
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a)

c)

b)

d)

Figure 2.5 Effect on PPl of a single airborne jammer at various distances
Note: MTl used in pictures b.d.

-

a) One jammer b) Three jammers

Figure 2.6 Amplitude versus azirnuth display of jammers
CONFIDENTIA L
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P. =
1. n

1.1'10-14W (~ -110dBm)

The maximum unlimited signal output level of the JF preamplifier {valve amplifier}
is approximately

p ~ l W (= 30 dBm)
o, ~

'.
which corresponds to an input signalievel

P. ~ 10-7 W (= -.40 dBm)
l, 5

or some 70 dB above the equivalent receiver input noise leve!.

This leads to the following expression for the maximum unsaturating jamming power
dens it y

p.G. S. 0,55 R2
J J

where Pj jamming power intensity (W/Mc/s)

G. = jamming antenna gain
J

R = jamming distance (nm)

(2. l)

Some practical figures are given in Table 2.2.

OUTPUT TO DISPLAY SYSTEM

{. .8and••••.'dth 8.: 4.10 cls
Goln ~,. < 70 dl

Nois. foc:tor t . 8,~ d Il

Figure 2.7 Block diagram of SRS direction
finding receiver

During each radar sweep strong
ground clutter responses occur as
indicated in Figure 2.8. Typical
ground clutter ranges for Norwe-
gian sites are up to 40 nautical
miles and in some cases up to 90
nautical miles. These respanses
must be prevented from reaching
the logarithmic deteetor, as other-
wise the average ground clutter
strength would be superimposed
on the desired polar diagram pat-
tern. The preamplifier is there-
fore gated off in synchronism with
the radar trigger during the ini-
tial part of eaeh radar sweep.

The logarithmic detector consists
of eight IF amplifying stages. De-
tection takes plaee in each stage
and the eight detector outputs are
added. The deteetor is essential-
ly logarithmic over a 50 dB input
range.

To prevent amplitude modulation
of the jamming power from obscur-
ing the jamming polar diagram,
the detector output is integrated
by an Re network of time constant
about 10 ms. Modulation frequen-
eies above about 20 efs will there-
fore not essentially influence the
polar diagram patterns.

RADAR
PRETRIGGER

Goin GJ Pow•.r d•.nsily PJ

~ J----8•
Galn G 2 36 dB

&
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Jamming range 10 20 30 50
(nm)

Jamming intensity x
Jamming antenna gain 55 220 505 1375
(W/Mc/s)

Table 2.2 Maximum unsaturating jamming power intensity (Radar sets 5-247
and 5-266)

~_I ~l
I. Ono radar sweep _I

Figure 2.8 Ground clutter region

2.2.2 Display system

Figure 2.9 shows the main blocks of the display system.

AVA
DISPl .•.•.

FROM RI!: .• oe.•e Il;
MOTOR

, RO'" " .•."ER DRIVE "'OTOR

SE~vO
ANTENNA

SYSTEM POSITION
O"T .•

GATE Et A.P

G"T~A G"H; Et A.P

"'ULTIPLEX
CIRCUITS BRILL

NTROL

TO FROM
READB"CK
CIRCUITS

~ : .•••chanlcal
conn#f;llon

•
Figure 2.9 Block diagram of SR5 display system
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The De signal from the direction finding receiver is fed to a modulator. the output
of which is a 1600 c/s sine wave of amplitude proportional to the DC input signal.
The sine wave is fed to an amplifier followed by a rectifier and thereafter to the
recording mechanism of an 1111 Alden recorder (AVT display). The recorder con.
si6ts of a single turn helical wire wound on a cylinder, the rotation of which is
sla ved to the antenna movement by means of a servo system. The helix runs un-
derneath the recording electrochemical paper. Above the paper is a straight knife.
and as the helix rotates ane obtains through the paper a contact point between knife
and helix moving linearly from left to right. During operation the paper will be
darkened in proportion to the applied electric signal and will display jamming
strength as intensity modulation versus azimuth as shown in Figure 2.10.

Mechanically ganged to the serva system is als o a resalver RSf. The input is fed
from the signal sine wave and it provides two sine wave outputs of amplitudes pro-
portional to sin q>and cos q> respeetively. where <pis the antenna azimuth angle.

Each output is fed through twa gates and an output amplifier to ane set of deflection
plates on a long persistenee cathode ray tube. Without blanking the CRT would
therefore displaya straight line through the eRT centre at an angle cp. the length
of the line being propartional to the logarithm of the antenna input signal. see Fi-
gure 2.11. By means of blanking pulscs Vg derived from multiplexing circuits.
the display of ane half of the line is suppressed. When the antenna rotates, the
eRT paints the polar diagram. making the eRT an amplitude versus azimuth (AVA)
display.

~-.- --;-r-.

"
.
!,
••
'o

--------- ._.-......-._- ._--
--- --.-::~.::=j~~~10~~.:- ..-..~------_.- •.... - ...~...~,....-

==:~!:.====::!:====-:-:.':~=_:~:: :::: .=.:;:.: :~,:-:,.:n0."0 :. :..- _
__ .;----- ._ -t. ---1-""----+ __ ._ •. ~ 1_ .•..•.•..~~ ~ •• _ •._ ••• _ •••. _-4. '.1 __ .•. ~ _ "-- __-----------_._---- ..• _,._--" ..\- -. _ •.... -- ..-

o
I I,,.' 270. o. 'o' ••••s W N E S

li"

,
Figure 2.10 Azimuth versus time recording of intercepting fighters

(IFF simulation)
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Vg (brillianee
signal)

Figure Z. 11 Display method

eRT display

Another output of the oscillator feeds resolver RSl with a constant amplitude wave-
form Vc' The outputs Vcx and Vc are fed to second inputs of gates A. Gate.s A
are controlled from the multiplex ~rcuits. in such a manner that the Vs and Vc
signals are alternately permitted through the gates in a certain time sequence.
When gates A are open for the Vc signals. the CRT displays a cursor of constant
length at an angle determined by the position of resolver RS2.

Under normal operation gates A switch between the .signal Vs and the cursor Ve
every 5 ms (making 100 eornplete eyc1es per second).

The cursor resolver RS2 is controlled by a handwheeL or by rneans of pedals.
The operator can thus orientate the cursor in any desired direetion on the eRT.

The brightness level of the cursor can be eontrolled independently of the signal
brightness. RS2 is mechanically ganged to a digital disc encoder which will be dis-
eus sed in Seetion 2.2.3.

A third resolver RS3 is a180 fed from the oscillator. and the resolver rotor is dri-
ven by a synchronous motor. Its outputs are normally blocked in gates B. When-
ever the orientation of the resolver rotor coincides with positians in a loeal store
(see Section 2. l. 5) pulses from the multiplexing cireuits open gates B for read-
back signais. and simultaneously block signals arriving from gates A. Constant
length strobes will therefore appear at their appropriate angles whenever RS3 is
in certain orientations. The amplitude is normally adjusted sueh that the readback
strobes are slightly langer than the eursor strobe.

CONFIDENTIAL
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2.2.3 Data tran smitte r

Mechanically gang ed to resolver RS2 in Figure 2.9 is an analog-to-digital sha!t en-
coder (ADE), Figure 2.12.

Nine digits are u.sed to represent the position of the resolver rotor angle. which
again directly represents the angle of the cursar on the cathode raV tube. giving al-
together 29 = 512 increments throughout the range O - 360°. The angle is thus quan.
tized in increments of 360/517 ;:. 0.7030 which gives an rrns quantizing error of

0.73/.[12 = 0.2°.

The encoder is of the so-called V-sean type. employing a double set of brushes.
and a special information readout unit is required to convert the encoder output to
nine binary digits r.p! - <p9.

The particular combination 000000000 is used as an erasc message (see below).
and is not permitted as an angle message. An "all zero" converter has therefore
been introduced converting an all zero combination of the ADE into 000000 OOL
All other combinations wiIl rema in unmodified.

Two sets of ten push-buttons are providecl. When an information button. say No 4.
is pressecl. the following events take place:

A pulse flips a flip-flop lighting a lamp located inside information button No 4 (it
button No 4 has be en used previously. the lamp is lit beforehand). The binary angle
information is transferred to a shift register together with a five digit address
(Ai - AS) designating the number of the button pressed. A time sequenee generator
starts shifting the register information out in a certain sequenee. This output is
combined with a eode frame and fed to the line modulator (ref Figure 2.3).

~ :m.ehonieol eonnKtion

81.
NER

STAGE

,.

SHIFT Dat

REGIS
TER

SECU
ENCE Fram.
GEN

@ REPEAT
@ WAIT

INFO

GATE

GATE

CDNVERTER

PUl.SE GEN

""'l.L ZfRO"

f.

INFO

ADORESS
READOUT

READOUT

LAMPS

ERASE
INFO

nlP-FLOPS

I

r~;
I CIRCUIlS I
L _ -l

Figure 2.12 Block diagram of SRS data transmitter
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I! instead erase butten No 4 had been pressed, a pulse would have reset the cor-
responding flip-flop, turning off the lamp. The information gate would have re-
ceived no trigger pulse. and therefore an all zero combination would have repla-
ced the .;pi - c.p9 information, having the effect that the information previously
tr'ansmitted via button No 4 would have been erased. The other operations would
proceed as aboV'e.

Whenever a button is pressed. an arrest circuit (not shown in Figure 2.12) is ini-
tiated while the message is being transmitted. During this time a yellow sign
showing WAIT is lit. I! the operator presses another button while the WAIT sign
is illuminated, the last message will be inhibited, and a red sign labelled REPEAT
is lit. indicating to the operator that he must repeat the last message.

As code is used the international five-element

20 20 20 20 I 20 ! 20 l 30ms I
MARK

(Oul.$c.nt .tat.'
SPACE _

I

5dlglt.

Figure 2.13 Teleprinter code

..e
'"

start/stop teleprinter code, ref Fi-
gure 2.13. Each character is
cernposed of a start pulse (a
space pulse of 20 ms duration).
five pulses of 20 ms each which
may each be either a ONE (Mark)
or a ZERO (Space), and a stop
pulse (Mark) lasting 30 ms.

Three characters are used, ref
Figure 2.14. The first charac-
ter contains the address (i e
No of butten pressed) in a three-
out-of-fi ve code, i e out of the
five digits three are always
ONE'5.

- r-- -

- - r- - IO 1 1 1 O O 1 O 1 O 1 O 1 O
- -

- r-- - - - r- -
- - f- - - --

-
~~

>.- - Cl. -•.. Q. •.. •.. Q.
C III M O C ao Cl) •.... <o III O C N - ... O-7 N - - D- - - !0- l!>- &- - &- ~ -VI «««« « VI VI ~ !!lo VI VI Q. VI

Code Irame

Data

Message

Mes sage: Address: 01110 (. button No 4)

Angle 010101010 (: 170 increments : 170/512.360: 119. So)

Parity O

Figure 2.14 Typical message
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,

2.2.4

Button No Addres5 code

AS A4 A3 A2 A1

1 O O 1 1 1

2 O 1 O 1 1

3 O 1 1 O 1

4 O 1 1 1 O

S 1 O O 1 1

6 1 O 1 O 1

7 1 O 1 1 O

8 1 1 O O 1

9 1 1 O 1 O

10 1 1 1 O O

Table 2.3 Address code convention

The convention chosen (ref Table 2.3) provides a protected code which is used for
errar detection as described in Section 2.2.4.

The following character contains the five most significant angle digits fP9 • <PS.and
the third character contains the remaining four digits.

The last digit position is used for parity checking. During transmission the num-
ber of ONE's is counted. If the angle information is fouod to contain an odd numher
of mark elements,a ONE is added at the end of the message. lf the number is even,
a ZERO is added. This feature is us ed for first order angle error detection at the
receiving end.

A complete message takes 450 ms. With ten buttons an ideal operator would re-
quire 4.5 seconds for a full updating. One antenna revolution takes 10 - 15 seconds.
and it is seen that the limiting operational speed is governed by the radar antenna
(and the operator) and not by the eode seleeted.

Due to the curvature of the earth, the loeal North directions will nO,tappear paral-
lei when presented on the central triangulation table. In the experimental system
the analog-digital shaft encoders are therefore adjusted in such a manner that the
digital information employs the North direction at the centre as a reference.

Data receiver and store

The messages from the strobe reporting station are transmitted on a normal tele-
printer channel to the central strobe receiver for central display. For check pur-
poses the messages are also fed in closed loop on areturn channel back to the
strobe reporting Btation, ref Figure 2.3.

Figure 2.15 presents a simp1ified block diagram of the recelvlng system. After
proper demodulation the received teleprinter signals are fed to a pulse length dis-
criminator (PLO) which identifies the first start pulse if its duration exceeds
10 ms and initiates a train of pulses in a sequence control unit. ref Figure 2.16.
A shift pulse is fed to a 15 bit shift register at the beginning of each data pulse.
At the centre of each data pulse a pulse is fed to a gate preceding the shift sys-
tem, sampling the input signal and setting the shift register input stage accord-
ingly. The data contained in the input signal will thus be sampled at the cent re of
each pulse. and the sampled information will be shifted from left to right in the
shift register.

During the first character the number of ONE's is counted in an address checking

CONFIDENTIA L
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PLO

15 STAGE SHIf"T RI!GISTER

I:n ul.. SHIFT

SEOUfNCE
CONTROl

Era •••• t.eted word
et • cl .", r

WOR N 1
WORD NO. Z

~
:>oo
""'"'"

Figure 2.15 Block diagram of SRS data receiver and store

o

Initial.

En'

Shift

circuit. If the number is differ-
ent from three. indicating that
the address character is incor-
reet, the address checking cir-
cuit is automatically reset.

1£ the address character is ap-
proved. the sequence is allowed
to proceed if the next character
contains a ccrrect start pulse.
otherwise the system is reset.
A new pulse train is generated
a 5 a bove. and a t the end of the
second character shift register
stages l - 10 will be {illecl with
the received information.

Figure 2.16 Data receiver sequence

If the third teleprinter start pulse
is laeking. the contral and check-
ing circuits are reset. Other-
wise the proeess continues in a
manner similar to that for the
second charaeter.

At the conclusion of the third (and last) character. the date contained in the shift
register will be located as shown in Figure 2.15. The number of ONE's contained
in the last two charaeters has been continuously counted. 1£ the number is odd.
the angle information rnust be incorrect and the system is reset. 1£ the number
is even, an erase puIse is first fed to the store word selected by the word selec-
tor shown in the figure. Immediately afterwards a set of gates is opened. furnish-
ing the new information to the selected word position.

The word positions in the store are labelled in accordance with the push-buttons
deseribed in Section Z. Z. 3.

The store words can be seleeted and read out by means of readout signals as in-
dicated.

CONFlDENTIAL
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Readbaek circuits

2.15 CONFIDENTIAL

•

In order to provide the operator with facilities to check whether erraTa have QC-
cured in the transmission path. and alsa to make it easy for him to decide when
previously transmitted directions require updating. the strobe information Btored
in his Iaea l store is displayed on the cathode ray tube. The principles used for
readback are shbwn in Figure 2.17.

From the multiplexing circuit (ref Figure 2.9) a 400 c/s waveform is derived
which through an amplifier drives a motor M3 having a synchronous speed of 8000
rpm. Through a gearbox resolver RS3 is rotated at a speed of 187.5 rpm. The
resolver prirnary is {ed with a 1600 c/s sine wave. and with the speed chosen it
takes 512 = 29 full 1600 cls cycles to complete a 3600 rotation .

A 9-bit counter is simultaneously driven by 1600 c/s counting pulses.
of the CQunter at any given instance will therefore in digital form be a
sentation of the corresponding RS3 orientation at the same moment.

The state
true repre-

After every cQunting pulse, each locally stored word is seleeted in sequence and
compared with the state of the counter. If a full coincidence between the counter
and a word is fouod, a trigger pulse is fed back to the ",ultiplexing circuit. giving
rise to a contral pulse which blocks the other inputs to gates B and apens gates B
for one cycle of the RS3 signal. Every stored word will thus be displayed 187.5
times per minute. or approximately three times per second. With the convention
chosen a store combination 000000000 is taken to represent "no information",
and not a North direction. Empty word positions are therefore not presented as
readback strobes.

In order to provide a correct reference, a North pulse is provided to reset the
counter. The reference pulae is obtained by means of a light source, three rotat-
ing discs mechanically ganged to the resolver rotor, and a photocell.

Each disc is provided with a small hole. The discs rotate at different speeda. and
all three hales will be in line only when the resolver rotor is in the North position.

Irr4ULTIPLEXING

CIRCUJTS

GATES A CONTROL

GATES 8 CONTROL

v,.
1600cls }

TO GATES B
(F;g 2.9)

CDINCIDENCE PULSE

..
STORE WORDI z

o

STORE WORD 2
;:~
u~
~.••••"'..
!1Z

STORE WOR010
i~

BRILLIANCE CONTROL

LIGHT f@~' o o o
SOlftCE ~ ..•.

PHOTOCELL

NORTH RfSfT PULSf

SY'

Figure 2.17 Block diagram of SRS readback system
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Simulation schemes
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Three schernes for training the strobe reporting centre are available:

a) Jamming simulation

By means of small jamming simulators of types Lukkøye and Dalila. which are
available, various complex polar diagram displays (as shown in Figure 2.6)
can be set up on the amplitude versus azimuth display. It is also possible to
add the jamming from a small airborne jammer Luna to the picture.

b) IFF simuIation

In Figure 2.3 a simulator connected to the IFF system is indicated. When the
switch is turned to IFF simulation. IFF made 1 is automatically requested. In
the simulator every IFF return turns on a nip-flop circuit which is in turn swit-
ched off by the following radar pretrigger. By suitable circuitry a De output
pulse is obtained lasting as lang as IFF returns are present. This pulse is then
used to modulate the display system, thereby providing IFF strobes, ref Figure
2.18.

c) System training programs

The strebe reporting station can be connected to any system training program
equipment which is geared to the antenna rotation and provides unlimited jam-
ming signals on an IF or a De leve!.

/

a) Normal PPI picture
(IFF returns encircled)

b) IFF returns strobed

2. 2. 7

Figure 2.18 IFF responses used for jamming simulation

Ope ratien

When jamming occurs, the operator is faced with a combination of antenna polar
diagrams on the cathode ray tube. Figure 2.19. He decides from experience
which lobes are true main lobes reprcsenting directions to jammers. Starting
from North working clockwise, he aligns his cursor with the centre of the first
lobe and presses information butten No 1. The butten is thereby lit. and the selec-
ted direction is transmitted to the central strobe receiver and returned. 1£ the re-
ceived message is unmutilated by noise. it will be approved by the receiving equip-
ment, and a readback strobe will appear in the direction of the cursor. If correct
readback daes not occur, the operator repeats the operatian. He next proceeds to
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Radar ant@nna

slrobeos

Cursor,
Cursor eontrol
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the second main lobe, the read-
back strebe remaining at its ori-
ginal position. He then repeats
the proceclure, employing button
No 2. and aseeond readback
strebe appears.

In a similar manner all main di-
rections are seleeted.

As time passes the directions of
the main lobes will alter in accar-
dance with the movement of the
jamming aircraft. Whenever the
operator notices a discrepancy be-
tween a given lobe and the direc-
tion information previously inser-
ted. he aligns his cursor with the
new direction and presses the
same button as was previously
used for' the strobe. The readback
strobe immediately rnoves to the
new direction. indicating that pro-
per upclating has taken place.

Strobe reporting station,
operation

Figur. Z. 19

c arocsr
To triangulolion
ceontreo

From triongulotion
e~ntreo

When a jamming strobe disappears
the operator presses the corres-
ponding erase button, thereby re.
moving the readback strobe. The
light in the appropriate informa-
tion button is extinguished, indica.
ting that the button is free.

z. Z. 8 Test facilities

Various test facilities are located underneath a lid on the operator's desk. Indica-
tor lamps present the following information:

Digital angle and address

Data now out of transmitter

Data now into receiver

Data contained in each store position

In addition, certain test routines can be selected. A central voltmeter is used to
measure essential DG voltages.

When a fault occurs, the control desk facilities are used for an approximate loca-
tion of the fault, and in some cases even the faulty card can be identified.

For detailed fault finding. test points are available at.the outer end of each printed
circuit card. TheBe test points are aeeessible when the side covers of the cabinet
are removed.

Normal maintenance procedure will be
with a eard from a loeal card library.
eentrally.

to locate the faulty card and have it replaced
Defective cards will usually be maintained

The cards have a mechanical indexing system, making it physically impossible to
insert a card in a wrong position.
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2.3 Central strobe receiver (CSR)
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2.3.1

2.3.2

The central strobe receiving and data proeessing equipment is shown in Figure
2.20 and the triangulation table in Figure 2.21. Figure 2.22 gives a simplified
block diag ram ~!the equipment.

Strobe receivers and stores

The CSR receives strebe messages from one Iaeal and three rernote strebe report.
ing stations (SRS) over normal teleprinter channeis. each rnessage comprising
three teleprinter characters. The received information is [ed to Iaeal receivers
(RxA - RxD) in Figure 2.22. and alse back to the originating stations for checking
purposes.

The receivers and stores are identical to the ones described in Section 2.2.4. to
which reference is made.

Di g i t a l sin eta ble and di g i t a l - to- a n a log c'o nve r ter 5

Each store contains up to ten digital angles consisting of nine digits in a straight
binary code. For display purposes the angles must be converted into analog sine
and cosine voltages.

In order to determine the sine and cosine of any angle between 00 and 3600 a sine
table covering on ly O - 900 suffices. according to the usual trigonometric rules

0° 90° { sin rp = +sin q:;
< rp < +sin (90° - rp)cos

'"
=

90° < 'l' < 180° [ sin 'V = +sin (180° - 'gl
cos Cjl = -sin ('l' - 90)

1800<rp< 270° { sin rp = -sin (Cjl - 180°)
cos rp = -sin (270° - Cjl)

270° < rp < 360° { sin 'l' = - sin (360° '1')
cos rp = +sin ('I' - 270°)

In the present case the 360° angle is determined by 29 = 512 incrementa. each in-
crement representing 0.703°. A table giving sinql versus <pin increments. includ-
ing on ly <pvalues between O - 128 increments may therefore be used to determine
all sine and cosine values between O - 512 increments if logical rules similar to
those above are used.

The sine table in Figure 2.22 is made according to the above principles. The table
consists of 128 main ferrite cores. Each core represents a certain angle, and is
selected by a set of input wires. It has also eight output wires representing the di-
gital sine value of the particular angle. When the input wires are pulsed. output
pulses occur on certain of the output wires correeponding to the digital sine value.

For a given angle the binary sine and cosine values are selected in turn. The out-
puts are then fed to digital-to-analog converters delivering the proper analog volt-
ages to the triangulation display.

A rnultiplexing equipment is fed with clock pulses from the main distributing equip-
ment of the station. All ten word positions of store A are sampled and displayed
in turn, then the words of store Bare sampled. and 50 forth. lf a word contains
the angle 000000000, this is interpreted by the sine table as an erase rnessage,
and a blanking pulse is generated preventing its display.

A keyboard control panel provides eelective strobe erasure facilities. When a gi-
ven push-button is pressed. the readout of the corresponding store word is suppres-
sed and replaced by a 000000000 combination, whereby the strobe is blanked.

CONFIDENTlAL



Part 1 2.19 CONFIDENTIAL

•

Figure 2.20 Central strobe receiving equipment CSR-1
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All strebes must be presented on the triangulation table from their appropriate geo-
graphicalorigins. This is accomplished by an origin coordinate seleetor which is
synchronized with the word selection pulses.

The sampling
per second.

rate, governed by the main distributing equipment. is 22 full cycles

LOCAl
STRDBE

0' •
STORE• REPORTJNG • CONTROLSTAlION Stro~ P..••NEl

..••
• STORE

•.•.
Sin cp

-..
C

STORE

C
'"'- '.

STORE
O

Oigllallf

SYNCHRONIZER

•
DISTRJ6UTOR

MULTIPlEX
EQUIP,",ENT Blanking pulu

2.3.3

Figure 2.22 Block diagram of triangulation centre

Teleprinter simulation

Because of the eode used. simulation can
tape transmitter reading a 6uitable tape.
ing manner;

be exercised by means of an automatic
An exercise is processed in the follow-

On a map prepared in radar coordinates. sec Figure 2.23. up to eight tracks are
drawn. with no restraints on the individual £light paths chosen. The different track
speeds are then specified. The assumed system accuracy,including the operator's
skill, is stated in terms of root mean square direction fin ding error. In addition.
the ranges of the strobe reporting stations A - D are given. including sectors of
reduced range.

The entire information ia then fed to the electronic computer of the Norwegian De-
fence Research Establishment. together with the foilowing set of instructions:

Start at time t = O. Punch address No 1 of the DAF address code
(ref Table 2.3).

Compute the directions from station A to all targets within specified
.range, adding specified rms errors. Select the smallest resulting
angle, add a parity bit and punch the result on tape.

Proceed to B, C and D and repeat the proeess, always seleeting the
smallest angle and using address No 1.

Proceed to A. punch address No 2. select the second smallest angle
and punch out the result in the same manner as above.

Proceed to B. C and D and repeat the proeess.
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o
EB

5
4

El) EB
A B

CONFlDENTIAL

c
El)

8
6
5
42,3
1

Track Speed Starting time ?topping time Additional data
mph min min

1 750 O 40
2 500 15 60
3 750 O 40
4 750 O 40
5 750 O 40
6 600 20 50
7 600 30 60
8 600 20 50

Station Horizon range Blind sector

miles From To Range. miles

A 250 30° 60° 50
B 300 320° 340° 20
C 200
D 250

Operator and system inaccuracy: 0.30 rms

Figure 2.23 Map exercise (fictive example)
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2.3.4

This process is repeated until all eight tracks have been dealt with. Whenever
for any station all tracks within range are proeessed. erase messages replace the
angle information for the tracks out of range.

A cornplete cyde takes 14.4 seconds (32 messages, each comprising 3 characters
of 0.15 seconds duration), which is close to the time taken by ane antenna revolu-
tion (15 seconds \n North Norway).

The entire proeess is therefore repeated for each 14.4 second interval, until a stop
order is issued.

It will be seen that the computer uses the same rules as a strebe reporting opera-
tor would apply. not being able to make associations with strebes obtained from
other stations.

The entire map exercise is contained on one single tape. When the tape is fed from
the automatic tape transmitter (Figure 2.22) a photocell circuit maintains track of
the running number of teleprinter characters and through special distributor cir-
cuits routes the messages to the proper receivers. The receivers may if desired
be switched individually to the tape simulator. with the remaining receivers con~
nected for normal operation. This scheme is useful for 'combination with other
training programs.

Triangulation table and system integration

As a triangulation table. Figure 2.21. is used a long persistence 40 cm early war~
ning plan position indicator, which forms part of the normal radar display system
of a semi-automatic control and reporting centre. The required modifications have
been carried out by the manufacturer (N V Philips Telecommunicatie Industrie.
Hilversum, The Netherlands) on a special contraet.

Figure 2.24 shows the principal functions of the triangulation display. Under quiet
conditions it is operated as a normal early warning indicator displaying a;ctive ra-
dar data. When the early warning supervisor presses a button, its role is instant-
ly changed over to become that of a triangulation table.

CENTRAL
COMPUTERCheck

•
D~I~t~buttan

OAF OATA
RADAR DATA

F'igure 2.24 Triangulation table, principal controls

The entire triangulated picture is displayed 22 times a sec ond. In the example
shown three targets (a - c) are present. Target a is located by stations C and D
only. whereas b and c are both located by A. Band C.
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In order to permit selective display of strobes. the operator has at his dispasal
four sets of 12 push-buttons. each set sen'ing strobes from ane strobe reporting
station. A set of buttons is shown in Figure 2.25. Buttons 1 - 10 control indivi-
dual strobes. the strobes being usually numbered with increasing North angle.
When a button is pressed. the corresponding strobe disappears. When the button
is pushed a second time. the strobe reappears.

Button No 11 overrides buttons 1-10. If button No 11 is pushed,allstrobesappear.
If button No 12 is pushed. all strobes disappear. Button 11 and 12 are mechanic-
ally interlocked.

Whenever a button is activated. the button is internal1y illuminated. as areminder
to the operator. Buttens 1-10 are amber. 11 is white, and 12 is red.

The central control and reporting station housing the triangulation centre is at pre-
sent operating in a manual made, i e track telling is done orally. Telling is done
in Georef grid references. For this purpose the operator is provided with a push-
buttan to present an electronic video map on the display. using the afterglow for
telling.

Three joysticks are available. They can all be used for marking and/or crosstell.
ing purposes.

One joystick is used for height azication if the supervisor 50 decides. The opera-
tor can therefore employ the hcight-finder for investigating selected intersections
to obtain active radar data jf the height.finder frequency is not jamrned. By this
means the height-finder is in fact used in a surveillance role. In order foran enemy
to blind the active radar system, he is therefore required to jam also the height.
finder which is typically some 20 - 30 dB more resistant to jamming than is the
search radar.

In the semi-automatic made. which will be available by Fall 1964, display is done
by intervention of a central computer and store. In this made. telling is perform-
ed by means of the joysticks which are alloc.ated as shown in Figure 2.24. The
main joystick will normally be used for initiating new tracks, but can also be used
for updating (checking) old tracks. A second joystick is used for updating. and the
third joystick is used for manual height azication (when the supervisor 50 decides).
or updating.

Initiated tracks are fed to the computer for further distribution and display. Once
a track has been updated. the computer will provide rate-aiding back to the triangu-
lation display.

Triangulation requires the use of special logical rules to select the correct inter-
sections. The operator will sometimes make mistakes. which can only be detected
by himself. He has therefore available a delete button with which he can remove
tracks he himself has initiated. (This button is inoperative when the table is swit-
ched to the normal radar role).

The integrated system is shown in Figure 2.26. The numbers in brackets indicate
the num ber of identical or near identical consoles.

All tracks initiated by the triangulation operator will appear; on the general situa-
tion map with normal symbols. the on ly difference.being that a special colour sym-
bol is used (flashing white). ref Figure 2.27. The other colour symbola used are:

White

Red

Fla shing red

Bright green

Dark green

unidentified tracks

allocated hostiles

unallocated hostiles

intercepting fighters

other friendly tracks

All triangulated tracks appear as synthetic markers on all other displays. They
can thus be used by the early warning operators in assisting them in looking for
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Figure 2.25 Strobe erasure controls

OAF $Yltltm

GlN!:RAl

SITUATION
.Ae

Toa
HfIGHT

FINOU

HEIGHT

f"IHDER

Figure 2.26 Active/passive integrated system

TRI
EW
RRO
FM
WA
INT

Triangulation table
Ea r ly wa rning
Raid recognition officer
Fighter marsl.al
Weapon allocator
Intercept control

31
--- Direction

Track no.

Speed cathegory

Colour : White, flash ing

Figure 2.27 General situation rna? - display symbol
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2.3.5

possible active returns. and by the weapon allocator and intercept controllers for
possible interceptions.

One height-finder will always be routine controlled by the store. Height informa-
tion (if available) will appear on the tote table beside the general situation map.
The other height finder may. at the supervisor's discretion. be allocated for ma-
nual azication.

Manning of the triangulation table can be continuously adjusted according to the
circurnstances. Under quiet conditions the table is operated as an active radar
display. When jamming occurs, the supervisor converts to triangulation opera-
tion. 1£ the jamming is light. one operator can manage the situation. li the jam-
ming is serious. little data is obtained from the active radar. and operators can
be transferred to assist the triangulation operator.

Test facilities

The central strobe receiving cabinet is equipped with a control panel for checking
the main operations of the system.

By rneans of switches any stored word can be selected and displayed in binary form.
thereby checking the performance of the receivers and stores. When a button is
pressed. the word. reduced by ane increment. is transferred to the store input re-
gister and displayed. Other indicators show the digital sine (or cosine) of the
word previously displayed. Whenever the button is pressed, the angle is reduced
by ane increment. By stepping the angle it is thus possible to check every eombi-
nation of the digital sine table.

If a switch is turned. special angle test patterns are fed to the digital sine table
for display on the triangulation table.

A central voltmeter can seleet all erucial De voltages.

When a fault occurs, the approximate position of the fault is found by means of the
control panel. The defective card is next identified by measurements on the card
test points which are directly accessible.

2.4 Mai" characteristics

2.4.1 Strobe reporting station SRS-1 (inc1uding IFF simulator)

Input frequency

Equivalent input saturating power

Input attenuator range

Recei ve r dynamic range

Receiver IF bandwidth

Receiver video time constant

Max number of individual strobes

Angle quantization step

Duration of one strobe trans-
mission

Data link

Permissible data link element
error

Number of printed circuit cards

Power

Rada r JF frequency (13. 5 or 3OMcl s)
0- 120 dB in 10 dB steps

100 w/Mc/s jammer at 15 nm range

45 dB (logarithmic)

500 kc/s

10 ms

10

0.7030

0.45 s

50 baud teleprinter channel (simplex or duplex)

5. 10-3 (for duplex operation)

99
220 V AG t 10'1., 200 W
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Ambient temperature range

Overall width

Overall depth

Overall height

2.27

_27° C to +55° C

67 cm (26.5")

105cm (41.5")

190 cm (75")

CONFIDENTIAL

2.4.2 Central strobe receiver CSR.1 (includingtapesimulatorcards)

2.4.3

Number of strobe receivers

Display rate

Coordinate accuracy

Number of printed circuit cards

Power

Ambient temperature range

Overall width

Overall depth

Overall height

Triangulation table

4

880 strabes per second

f 0.25 nm

214

220 V AC t 101., 400 W

_27°C to +550C

90 cm (35. 5")

50 cm (20")

215 cm (7')

N V Philips Telecommunicatie Industrie. Netherlands. horizontal early warning
plan position indicator display unit. type BGM214/02 (Modified).

2.4.4

Screen diameter

Afterglow

Calibrated range sea les

Off-centering

Max range for triangulation

Range markers

Angle markers

Video map

Overall width

Overall depth

Overall height

Strebe erasure panel

Number of individual strobe
controls

Number of station blanking
controls

Number of station unblanking
controls

Overall width

Overall depth

Overall height

40 cm (16")

~30 s

0- 80 nm
0-160nrn
0- 240 nm
0- 320 nm

0.240 nm, any direction

560 nm

Coa rse - 40 nm
Fine 10 nm

Coarse 300

Fine 100

Coarse and fine

120 cm (47.5")

B5 cm (33.5")
BO cm (31, 5")

4 x 10

4

4

36 cm (14")
30 cm (12")

BO cm (31. 5")
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3 EVALUATlON

3. 1 Introduetion

3. 1 SECRET

Evaluation of a passive deteetion system elose to the NATO border to the east im-
poses several problems sinee, for security reasons, airborne jamming against se-
veral radar stations in the area has not 50 far been permitted. Reeourse has there-
fore been taken to more indirect means for assessment of the DAF system perfor-
mance.

For the DAF system coverage against targets at variou6 altitudes, all key data are
available from measurements made in connection with the active radar system.
Without real targels and means to determine their exact positions. however. the
system positional accuracy cannot be directly measured. Instead. the error sour-
ces which contribute towards the overall inaccuracy have been studied individually,
and the resulting positional errors have next been determined by computation. Some
of the basic inaccuracies had to be estimated rather than measured.

To determine the capability of the triangulation table and its operators in detecting
and fo11owing discrete targets under various raid conditions. nurnerous tape simu~
lated map exercises have been carried out. For these exercises near-realistic
synthetie data and updating speeds have been used.

Airborne exercises have also been used to a limited extent. A spot frequency jam~
mer has on severaI occasions been flown in the DAF area, being tracked by jamming
strobes from one station and IFF simulated strobes from the other stations. In ad-
dition, fighters have frequently been triangulated by means of lFF strobes. and a
few interception exercises have been successfully carried out.

The evaluation program was started in late Autumn 1963, but was discontinued when
a main power failure rendered the main radar site inoperative. During Winter
1963/64 one of the key strobe reporting stations was inaccessible due to heavy snow
whieh blocked the main road. New tests were started in April 1964. and were car-
ried out under great dii!iculties as the road between the main site and the housing
area some 8 miles away had to be elosed during the thawing of ice in the ground.

For the above re.asons the cvaluation program has not been as extensive as might
be desired. and the emphasis had to be put on the key parameters of the DAF sys-
tem, lea ving out details which. however important. had to be given a lower priority.

3.2 Sites installed

The DAF system was installed at the sites listed in Table 3.1. At each site the SRS
installation and cabling were completed and the equipment made operational in less
than two days. The CSR and triangulation table installation required two days.

The Sørreisa CRC operations room is located inside a mountain 25 miles west of
Bardufoss airport. A ane mile funicular railroad inside the mountain connects
the operations room with the radar head.

Kautokeino RP is located in wooden buildings adjacent to the Lapp village of Kauto-
keino on the Finnmark plaina, 80 miles south of Alta airport. During 'Vinter the
road between Alta and Kautokeino is usually ciosed. the only acce8S being by snow-
mobile or reindeer sledge.

Vardø RP is located in the town of Vardø on an island in the East Sea. The harbour
is served by a coastal steamer.

Honningsvåg RP is located on a mountain near North Cape. Access from the fish-
ing village of Honningsvåg to the radar site is by means of an overhead cable driven
carriage. The harbour of Honningsv£g is regularly served by a coastal steamer.
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~Covered by two stations

lICovered by three or faur stations

Figure 3.2 DAF coverage. altitude lO 000 ft
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~Covered by twa stations

lICovered by three or faur stations

Figure 3.3 DAF coverage, altitude 40000 it
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3. 4 Area of cave rage

In order for a target to be located by any passive detection system, it must be with-
in range of at least twa stations. The areas 50 defined for the DAF network are
shown in Figures 3.2 - 3.3, for 20000 ft and 40000 It altitude respectively. The
diagrams are based upan measurements of the radar horizon under normal atmas-
pherie conditions. The neces sarv data have been provided by the Royal Norwegian
Air Force.

It has been assumed that a potential aggressor roay know the location of the radar
sites, and therefore al50 possibly possesses a fair knowledge of their horizon ran-
ges. The active radar ranges against targets at various aspect angles are probably
not known in sufficient detail. It is therefore expected that he will start jamming
close to the horizon of the first radar station approached. A weak barrage jammer
will at that range be detectable from the radar station concerned. whereas a strong
jammer may also be detected by other radar stations even H it is below their hori-
zons. The cover diagrams in Figures 3.2 - 3.3 conservatively assurne that weak
jammers will be employed.

3.5 Triangulation inaccuracy due to angulal" errors

An inaccuracy in location oecurs as a result of inaccurate direetion Hnding as indi-
eated in Figure 3.4. A target at position p is direetion found by stations A and B.

Due to angular errol"S 6q>A and 6q>B
the apparent position is at point
pf

• and a miss distanee r results.

c) Analog-ta-digital angle quantiz-
ing error

b) Operator inaecuracy

a) Error due to Hnite antenna
beamwidth

Eaeh angular errol" is made up
from the following eontributions,
which will be diseussed separately:•

B d) Triangulation display quantizing
error

Figure 3.4 Position error due to angular
error

3.5.1 Error due to finite antenna beamwidth

Figure 3.5 shows four examples of an amplitude versus azimuth (A VA) display in
the case of an airborne jammer dreiing around the station.

From the AVA display the operator decides by inspection of the peak the direetion
to the jammer. His inaecuraey in this assessment is determined by the antenna
beamwidth and the display sampling rate. The latter rate is 50 C/SI giving a quan-
tizing step of 0.480 for four antenna revolutions per minute. or a root mean square
error of 0.140 which is negligible. The error due to the finite beamwidth may for
narrow beam antennas reasonably be estimated to have a root mean square value
Gi :;; b/4. where b equals the beamwidth between half power points. This assump-
ti on permits 5% of the observations to fall outside the half power points.

3.5.2 Operator error

Having first visually located the peak on the AVA display, the operator aligns his
cursor with the selected direction. His accuracy in doing 50 depends on his skill
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a)

c)

b)

d)

Note: In c, a cursor strobe is present

Figure 3.5 AVA displays of airborne jammers
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3.5.3

3.5.4

3.5.5

and the cursor definition. The erTor is small and an accurate measurement of the
error is not p06sible. As an example. in Figure 3. Se where the discrepancy be-
tween the cursar strobe and the polar diagram peak is less than 0.5° the error is
clearly visible. From close observation of severai operators, it appears that
errora outside t 0.5° rarely occur. Permitting 50/" of the errars to fall outside
tO.So, and assuming a normal distribution function. the operator root mean square
error is put equal to Ol ;;; O. 2So.

Analog-to-digital quantizing error

In the transmitted messagc the angle is quantized in increments of 3600/512 = O.703°.
This introcluces a quantizing root mean square error 03 ;;;0.203°.

Triangulation centre quantizing error

At the triangulation centre each quantized angle is fed to the digital sine table.
where the sine and cosine of the first quadrant angle are quantized in increments
oi 1/256 = 0.0039. The resulting r#oot mean square error in terms of angular dis-
placement on the display equals 04 = 0.0650•

Combined angle error

The angular error contributions are gathered in Table 3.2. Assuming the various
errors to be independent, ar.cl the resultant error distribution to follow a normal
distribution law. the total root mean square error as found by quadratic addition of
the individual contributions is:

For AN/FPS-8 For 5-266

The corresponding error functions are shown in Figure 3.6.

< PROB~BILITY OF ERROR OUTSIDE + I- '" cp

\-,.
\ l\.

1\
"-

S-266

,/ < /' ~N I FPS-8

\
"-\

"-'\ ""-

"- "'- "-
'--

....••... ........
....•..•- --

1,0

0,5

o O' 1,0 •

~NGUL~R ERROR, ~ A of'

1,5 •

The error function W =Figure 3.6 2

.rz; o
with 0= 0.430 (5-266) and 0=

fe
l><p

0.700 (AN/FPS-8)
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3.5.6

•

Error source Symbol AN/FPS-8 5-266

An tenna beam wid th 01 0.625° 0.275°

Operator O2 0.250° 0.250°

Ana log-ta-digital 03 0.203° 0.203°conversion

Sine/ cosine 04 0.065° 0.065°
conversion

Total rros error • 0.705° 0.427°

Table 3.2 Roat mean square angular errara

Radius of uncertainty

A computation program has be en carried out to determine the radius of uncertainty
(miss distance) resulting from the ang\llar errors. For details. of the program.
reference (1) should be consulted.

In Figure 3.7. which applies to triangulation by Ssz.rreisa and Kautokeino or Vardø
and Honningsvåg. are shown lad for a target which with a probability W = 50% for
a single fix will be decided to lie inside a circle of radius R, centered about the
true target position. The assumed error angle equals the geometric mean of the
individual errors of the two stations.

Corresponding curves for other station combinations are given in Figures 3.8 •
3.10.

Figure 3.1. 1 illustrates for one station combination the effect of varying the prob.
ability W that the target is dedded to fall inside a circle of specified radius (in the
example R = 6 nm)

3.6 lnaccuracy due to aircraft movement

Consider a jammer moving along the course Pl - P4 as shown in Figure 3. lZ. A
strobe reporting station can sample its direction on ly once per antenna revolution.
which in North Norway represents a sampling interval of 15 seconds.

The antennas rotate asynchronously. and two srations may therefore directionfind
the target at different times. In Figure 3.lZa. the jammer may thus be direction.
found by A first time when it is in position Pz (strobe A l) and next time when it is
at P4 (strobe A"). during which interval the aircraft has moved a distance vT.
where v is aireraft speed and T is the sampling interval. The same target t:Jlay
be direction-found by B when in positions Pl (strobe Bl) and P3 (strobe Bli).

On the triangulation display. strobes A l and Bl combine to give the apparent posi-
tion 01 during the interval when the aircraft moves from Pz to P3' As the air-
eraft moves from P3 to P4. strobes A l and Bli give the apparent position OZ' and
sa forth. The aircraft thus apparently moves in discrete steps along a zig-zag
path 01-02-03- etc. A typical plot is shown in Figure 3. 12b.

The excursions perpendicular to the £light path have a time average equal to zero.
The mean error in the direction of the flight path is ivT. which for a Mach 1 air-
eraft corresponds to 1..25 nrn.. The quoted figures apply irrespective of the £light
path location relative to the strobe reporting stations.

The root mean square of the total error is a function of path direction and location.
In the diagrams presented in Figures 3.13 - 3.16 have been assumed a random air-
era!t course and a rand om phase relationship between the various antenna rotations.
No smoothing or operator predietion has been taken into aceount, and the curves
therefore represent a worat case. For details, the appropriate reference should
be consulted (2).
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Figure 3.7 Position error due to angular error

W = 50%. Baseline = 108 nm. 0= 0.60°
Stations: Sørreisa and Kautokeino. or

Vardø and Honningsvåg
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R=10 nm
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Figure 3.8 Position error due to angular error

W = 50%. Baseline = 131 nm. a::;:0.60°
Stations: Kautokeino and Honningsvåg
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Figure 3.9 Position erTor due to angu1ar error

W = 50%, Baseline = t 87 nm. c = 0.75°
Stations : Kautok~ino and Va rdØ

SECRET



nm

200

150

100

50

O

50

100

'50

200

Part I

150

3.12

200 250

SECRET

300

Ro 10 nm

nm

Figure 3.10 Position error due to angular error
W ;: 5010, Baseline = 199 nm. a = 0.50°
Stations: Sørreisa and Honningsvj,g
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W:0.3

250 300 nm

Figure 3.11 Probability W of target being inside a circle of radius R = 6 nm

Baseline ;;:108 nrn, 0= 0.60°
Stations: SØrreisa and Kautokeino, or

Vardø and Honningsvc\g
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COURsE

a.DETAllS. OF PLOT

MEAN ERRORs:

PERPENDICULAR TO
ALONG PATH

b. TYPICAL PLOT

PATH: O
.L. vT
2

Figure 3. i.2 Effect of aircraft movement
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AIRCRAFT SPEED: V = 600 knols
-ANTENNAROTATlON: T =15s
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Figure 3.13 Root mean square position erTor due to aircraft rnovement

Stations: Sørreisa and Kautokeino. or
Yard? and Honningsv~g

SECRET



Part l 3.16 SECRET

nm

200

150 AI Re RAFT SPE ED: V = 600 knots
ANTENNA ROTATlON: T = 15s

400 nm350300250

2

200100

1.8

- ...•.....
"-
"\R2min =1.63nm,

50 II
/

/
/..-_ ...

2

o

50

D

B

50

100

100

150

20

Figure 3.14 Root mean square position errar due to aircraft movement

Stations: Kautokeino and Honningsvåg
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Figure 3.15 Root mean square position error due to aircraft movement

Stations: Kautokeino and Vardø
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Figure 3.16 Root mean 8quare position error due to aircraft movement

Stations: Sørreisa and Honningsvåg
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3.7 Inaccuracy due to operator updating speed

The operator updates a strobe whenever there is a notieeable discrepancy between
the jamming direction and the strobe information previously transmitted. For air-
eraft flying on a nearly radial course or for distant airera!t frequent upclating is
not needed. Updating for every antenna revolution is ooly required for airera!t fly-
ing rather close to the strobe reporting stations.

To assess the operator updating speed the following experiments were carried out:
A readback strobe pattern was set up. with strobe No '1 at 10°, No 2 at 200, etc
ending with strobe No 10 at 100°. All targets were then deerned to appear 10° in
advance. and the strobes were updated starting with No 1. which was set at 00.
Strobe No 2 was initiated on the afterglow of the previous strobe No 1., strobe No 3
on the afterglow of No 2. and so forth. When strobe No 10 was updated. all strobes
were again transferred 100 counterclockwise. and the process was repeated. All
strobes were required to appear exactly on the afterglow of the previous strobe,
and whenever there was an error of one increment or more, a correction was made.

For each operator the tit11e required. for every ten updatings was recorded. Results
for a completely inexperienced operator are presented in Figure 3.17. The exer-
eise showa no signs of fatigue; a learning proeess rather is indicated. The inex-
perienced operator demonstrated a time average of 1. 8 seconds per strobe. For
experienced operators the updating time was below i second per .strobe.

sec

26

24
22
20

18
16

14

12

10

8

6
4

2

O
O

< UPDATING TIME I

l = 17,85

EXERCISE TIME

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 min

Figure 3.17 Updating time for 10 strobes as a function of exercise time for an
inexperienced ope rator

For realistie flights it is therefore easy for the operator to perform all required
updatings during one antenna revolution period.

The updating time adda to the inaccuracy diseussed in Section 3.6 an amount cor-
responding to the aircraft movernent in 1 ~,2 seconds. This amount is only a smail
fraction of a mile and may therefore be disregarded.
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3.8 Error' due to the curvature of the earth

Figure 3.18 Error due to the curvature of the earth

rom

Assurne that in Figure
3.18 a jammer located
at position P is direc-
tionwfound by stations
A and B, A being the
triangulation centre.
The great circle path
through A and P is in
A's radar coordinates
represented by a
straight line. Like-
wise, the great circle
path BwP is represen-
ted on B' s display as
a straight line. The
angle between the latw
ter line and the North
direction is now transw
mitted to A, and the re
displayed as a straight
line. giving an inter-
section at point P'.
The true great circle
path through B-P
would, however. be
represented by a cur-
ved line in A' s radar
coordinate s. A ra.
dial error 6p there-
fore results on the
triangulation table.

The error can be com-
pensated for by suit-
able overlays on the
triangulation table if
found necessary.

The target is thus by
passive means deci-
ded to be in position
PI, whereas it would
be located in position
p by the acti ve rada r.

In Figure 3.19 the ra-
dial error has been
calculated for a typi-
cal ba se line of 100 nm
for targets at two dif-
ferent altitudes. A
standard atmosphere
has been assumed.

ALTITUOES:
Olt

-- 3500011

~ REPORTEO DIRECTION

•.••.•TRUE REPRESENTATlON
OF THE GREAT CIRCLE FROt04 B

APPARENT POSJTION

~ p'

---
----

----

300

400

300

200

B

400
O 100 200 JOO 1.,00 nm

Figure 3.19 Lod of radial error due to the curvature
of the earth
Baseline ;;;100 nm
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~ RI ~ 2nm

~ RI~ 3 nm

~~ RI'" 6 nm

AF I I RI> 6 nm

Figure 3.20 Resultant radius of uncertainty
Probability W = 50%
Target velocity = 600 mph
Altitude = 40000 ft
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3.9 Total position errer

3.22 SECRET

3.10

The predominant errars discuBsed in Sections 3.5 - 3.8 are:

a) Positional error due to angular errars

b) Positional e rror due to airera!t movement

c) Radial error due to the earth's curvature

.Using standard statistical rules, the errars have been combined. and are presented
in Figure 3.20 for Mach 1 targets at 40000 it altitude. It has been assumed that the
triangulation operator in cases of more than twa intersections per target employs
those which intersect at the least acute angle. If operator predietion and smoothing
are used. the expected accuracy is better than indicated.

Flight tests

As diseussed in Section 3.1, means have not been available {or actual measure-
mente employing airbarne barrage jammers. and the results given in Figure 3.20
can therefore for the time being not be experimentally verified.

As a check. flight testa have. however. been carried out uaing IFF respanses of
quiet targets to simulate jamming. In Figure 3.21 a typical AVA display of IFF
strobes (from five targets) is shown. The IFF antenna has a beamwidth of approxi-
mate ly 5° •. and therefore gives a much poorer resolution than the radar antenna.

Figure 3.21 Typical AVA display of IFF strobes
No of targets: 5 SECRET
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An example of an interception exercise is shown in Figure 3.22. As target and
fighter were employed two F-104G's. The target was squawking IFF mode 1,
whereas the fighter was quiet. The fighter used ita inertial navigation system for
ita own navigation, and was only told triangulated data for the target position. The
target was successfully intercepted twice.

During the south-west path of the target. the triangulated position was for every an-
tenna revolution directly compared with the skin paint as observed on the triangula-
tion table. The results as given in Figure 3.21 essentially support the curves in
Figure 3.20 when due allowance is made for the wider antenna beamwidth.

BN eN ON EN fN GN HN JI1 ~" \
"'o" ~/"• ." /0
l . /)Q/

• "411M CM DM EM "',..o,..

Figure 3.22 lnterception exercise uBing IFF strebes for locating the target
Elevations.: Target 28000 it. fighter 30000 ft. Target velocity:
650 mph. Aircraft: Two F-104G's.
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3.11 Tape simulated rna? exercises

3.24 SECRET

For the purpose of evaluating the performance of the triangulation operators seve-
raI rnap exercises were prepared and converted to teleprinter tape programs as
dcscribed in Section 2.3.3. Strobe updating was in real time. and randem errors
were added to the strobe angles to simulate strobe reporting operator inaccuracies.

The triangulation table was manned by three regular operators. The operators
were briefed beforehand on the principles of triangulation and had tak en part in a
few simulated exercises employing tape programs and IFF flights.

The operators had no prior knowledge of the exercise programs. As the semi-
automatie CRe equipment will not be operative untillate Summer 1964. telling was
done aurally in Georef coordinates, and recorcled on magnetie tape which was later
used for final plotting. All plots reproduced in the present report are unedited.

Due to the Georef telling proeedure. positions are quantized in sixths of a degree.
which for North Norway corresponds to 6 om in the north-south direction. and
slightly less than 3 nm in the east-west direction. As the operator quantizing er-
rors greatly exceed the DAF system inaccuracy. no attempt has been made to caI-
culate the positional errors from the operator telling. Under the drcumstances,
the important factor to be determined is to what extent the operators correctly de-
tect and follow the tracks. and not the accuracy with which the plots are aurally
told. In the semi-automatic mode. telling will be by joystick. and the telling in-
accuracies will be greatly reduced.

3.11.1 Legend

The legend used lllay be explained with reference to Figure 3.23.

Initial target positions are indicated by filled arrows. Target positions for every
subsequent 10 minutes flying time are shown with open arrows. When twa targets
follow the same path, a double arrow is used to indicate the second target positions.

As part of the exercise. certain strobe reporting stations were deemed out, and
the corresponding strobes were removed by the supervisor. Such stations are in-
dicated by open drcles.

The Georef range at the triangulation centre (colocated with A) is 320 nm. T racks
detected outside the Georef range were usually not told until they came within Geo.
ref range.

3.11.2 Normal programs

Results of exercises incIuding probable attack flight paths are given in Figures
3.24 - 3.29.

Figure 3.24 - One fast jamming aircraft (01) is penetrating North Norway under
the coneea1ment of jamming from three aircraft flying at low or
moderate speeds north of Norway. The altitudes are high, as indi-
cated by the SRS ranges given.

All targets were correctly detected and traeked.

Figure 3.25 - Three fast jamming aircraft penetrate North Norway under the coo-
eealment of five other aircraft of slow and moderate speeds.

All targets were eorrectly deteeted and traeked.

Figure 3.26 - The exercise is somewhat similar to those shown in Figures 3.24 -
3.25, but the altitudes are lower. indicated by an SRS range of
200 nm.
Tracks 02, 03 and 05 are correctly established from the beginning.
Targets 01 and 04 are initially ghost tracked; then the correct in-
tersections are selected.
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o

• Data receiver operative

O Data receiver switched off
O
..-. Initial target position

01 Track No given by operator

E
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o
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Target positiO~
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G Second target
on same track
at t :: 10 min
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of targets
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SRS ranges
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4
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320 nm
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Figure 3.23 Tape simulated exercises. legend
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Figure 3.27 - Five aircraft are penetrating North Norway at various velocities,
and one £lies on a normal route north of Norway. One aireraft
breaks oIf. heading for Bodø.

Tracks 01 - 04 are eorrectly established within 3.5 minutes, and
track 05 within 10 minutes. The track splitting 05 - 06 is immediate.
ly deteeted. The slow target 02 is for approximately 20 minutes
(from t ;: 20 to t ::;40) ghost tracked on a parallei course.

Figure 3.28 - Four jammers (01, 02, 04. 05) fly in a square formation 50 arranged
to create a number of ghosts diffieult to distinguish from real tar-
gets. One aircraft (03) breaks off. heading {or Bod~. The purpose
of the exercise was to conIuse the operators by the deghosting of the
first four targets. drawing their attention away from target 03. The
latter target was. however. immediately detected and tracked. Two
of the other targets (01 and 02) were properly deteeted and tracked.
whereas 04 and 05 were ghost-tracked near their true £light paths
most of the time.

Note the excursions resuIting when same of the targets cross the sta-
tion base lines (in section LL when baseline BO is crossed, in sec-
tion FJ when baseline Be is crossed). These excursions would pro-
bably not occur with station A operative.

Figure 3.29 - In this exercise a slow aircraft (01) is taking off from an airfield
close to the Norwegian border, heading south-west for Trøndelag.
Aircraft 02 is flying north of Norway. jamming every alternate 10
minutes. Aircraft 03 flies north-west from a White Sea base. 04
heads straight west from a Kola base. 05 is heading north-west from
a southern base and eneircles Kautokeino. The strobe reporting
stations have sectors of reduced range as shown.

All targets were correctly detected and tracked.

3.11.3 Speeial exercises

In order to obtain a quantitative measure of the limiting ability of the triangulation
operators in detecting and tracking single targets within raids, a chessboard pat-
tern of 5 x 5 squares was designed as shown in Figure 3.30 .

1 .••2 3 4 ~5...• ...•
6 .••7 e 9 10....•
11 12 _13 14 ...'!~ -
16 17 18 _!Il 20

~

~1 22 23 24 25
••

Figure 3.30 Basic £light pattern, and example of exercise with 7 targets
(Randorn nurnbers drawn: 13.5.19.7.2.21.15)

For each exercise the side oI the basic square was seleeted as 10, 20 or 30 nm.
The number of targets was varied between 4 and 8, and in each case the target loca-
tions inside the basic pattern were selected using tables of random numbers.
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All.targets were programrned to fly along straight and paralleilines at a velocity
of 700 mph. In order that the basic patterns should not be recognized by the ope-
rators. the exerciseB were played in random sequence with different main head-
ings, and exercises as previously shown in Figures 3.24 - 3.29 were interlaeed.
For each exercise, all strobes from one of the four stations were erased.

The exercises were programmed with root mean square angle errors 0.3° and
0.6°. The results obtained showed no significant difference between the two cases.
indicating that the system angular resolution (mean rros value "'"0.60) does not set
the limiting accuracy and detectability.

In all cases the number of targets and their approximate positions were established
within a couple of minutes after a target entered the coverage area of two stations.
and the requirements for Early Warning were therefore always met.

Plots for individual targets are shown in Figures 3.31 - 3.45 for an angular error
of 0.6° rms.

In order that a track can be reported. it must be within Georef range and also with-
in range of at least two strobe reporting stations. The ti~ne lag as measured from
the instant the above crlteria are both satisfied for a given track until the track is
first reported correctly is listed in Table 3.3.

Figure Unit No of Time before correct track Comments
square jammers established. min
nm2 01 02 03 04 05 06 07 08

3.31 1Oxl O 4 O 1 4 5 - . . .

3.32 20x20 4 3 4 3 7 - . . .

3.33 30x30 4 1 1 3 1 - . - .
3.34 1Oxl O 5 2 4 7 13 20 . . - 03 partly ghost tracked

3.35 20x20 5 1 O 2 1 2 - - .

3.36 30x30 5 O O O 1 O - - .

3.37 10xl0 6 1 6 3 9 10 16 - - Tracks partly interchanged

3.38 20x20 6 1 1 2 1 3 4 . .

3.39 30x30 6 2 1 1 2 5 4 . .

3.40 1Oxl O 7 O 3 1 2 4 4 4 -
3.41 20x20 6 9 13 5 7 3 6 - -
3.42 30x30 7 15 30 6 8 3 30 4 . 01 initially ghost tracked

3.43 l Oxl O 8 5 5 2 1 1 3 13 14 08 partly gho"Bttracked.
Gther tracks partly inter-
changed.

3.44 20x20 8 l O O l O 5 4 3

3.45 30x30 8 O 3 1 23 16 17 24 æ 01 ghost tracked from
t=30 to t=40

Table 3.3 Analysis of-individual target tracking within raids

3.11.4 Conclusions

As might be expected. the resolving capability of the triangulation system and its
operators depends to a great extent upon the target density and the geometric rela-
tionship. For in8tance. in Figure 3.44 the problems are solved within 5 minutes.
whereas in Figure 3.45 where the raid combination is in fact more easy. the situa-
tion is never {ully resolved. The main reason is that in the latter case, due to the
geometry. two stations (C and D) have almost paraBel strobes when the raid arrives.
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In general it may be concluded that with three strebe reporting stations taking part
most targets wi11 be individually loeated within a few minutes for raids including up
to at least 8 targets. For dense raids ghost tracking may occur even if the raid is
smaller. but the ghost tracks wi11 follow paths close to the true paths.

The raid strengths and areas have in all cases been correctly reported within a
couple of minutes. (These ohservations are derived from the tape recorded log.
but are not shown in the reproduced plats).

3.12 Equipment and installation

3.12.11nsta11ation

At the rernote sites, the SRS equipment is installed in the operations roam adjacent
to an Early \Varning plan position indicator. An operator can therefore by turning
his chair quickly change over from active radar plotting to strobe reporting when
jamming blinds his PPI, and extra SRS personnel are therefore not required. The
installations have the additional advantage that as the jamming directions are deter-
mined in the operations room. the other operators can easily be directed for active
radar search in the selected directions •. and possible active returns in jammed sec-
tors, whether acquired by the surveillance radar or the height finder, can be repor-
ted through the active radar data channeis.

At the triangulatian centre the triangulation table is conveniently located in the ope-
rations roam. so that the triangulation operators roay directly take advantage of
supplementary data reported via the active radar data channel or other channeis.
They can aho easily be assisted by the raid recognition officer in associating data.
Due to the interconsole markings. directed search by other operators for possible
active radar returns is easy. As the triangulation table is convertible from Early
Warning 'PPI to trianguiation. and triangulation wi11 be used when the surveillance
radar is partly or fully bHnded. no extra personnei are required.

The SRS at the triangulation centre was for administrative reasons put in asepar.
ate cabin. This leads, however. to the requirement for extra SRS operators. and
the location should therefore be reconsidered.

3.12.2 Servo system

At two sites, servo data converters have been inserted to match the SRS and the
radar servo systems. For future installations it is advisable to avoid converters
as they may introduce direction-finding errors, and instead use special servo data
transmitters directly connected to the antenna platform.

3.12.3 Azimuth versus time recorder

An AVT recorder was incorporated in the experimental system in order that its
usefulness should be considered. From the experience 50 far gained. the A VT re-
corder is of Httle or no importance, and may in future be omitted.

3.12.4 Recording of live exercises

In same cases. a permanent recording for later playback of live exercises is of
advantage. This can be accomplished by magnetic tape recording of the audio tone
signals in the teletype terminal equipment at the central station. and if the various
teletype channels are properly stacked within a telephone channel bandwidth, all
SRS channels can in fact be recorded on a single track tape recorder.

As the additional expenses incurred can be made small whatever solution is cho-
sen, means for recording of live exercises should form part of future installations.

SECRET

•



Part I

3.12.5 Cursor contral by pedals

3.51 SECRET

•

•

3.12.6

3.12.7

In order to permit the SRS operator to rest his right arm, pedals were installed
as an additional cursor contral. In practice the pedal controls are never used. as
the hand-controlled wheel runs with very 1ittle [riction, and no operator fatigue
effects have been observed. The pedals may therefore be omitted without any ope-
rational sacrifice.

Miscellaneous

When the circuit development started, only germanium transistors were available
in high power ratings, and their quality varied. making in certain cases a selec-
tion of individual transistors necessary. Even if all circuits have met the environ-
mental and other tests prescribed. it is. in view of the now clear trend towards
silicon power transistors advised that future systems are redesigned accordingly.
This comment concerns only circuits DAF 1/12 and DAF 1/15.

For maintenance. an oscillo5cope is us ed to check whether a given strobe message
is approved or not by the central receiving equipment. As a visual indicator can
easily be introduced. it is advised that such indicators form part of later equip-
ment.

In the selection circuit DAF 4/7 it is advised that the trimming range of the ongm
coordinate setting potentiorneters be reduced to make final adjustment less critical.

The commercial regulated power supplies used are in some cases toa weU protec-
ted against transients on the mains supply. and sometimes automatically cut out un-
necessarily. As they ar~ more sophisticated than required by the DAF equipment.
simpler power supplies may be used to advantage for future systems.

The mechanical design of the SRS consoles and the CSR rack should be strengthened.
A;:cessibility for replacernent of blown lamps and servo components may be made
easier.

Equipment failures

Experience as to the system reliability and maintainability is for ohvious reasons
still very limited. During the testing and evaluation periods a technical log has.
however. been kept. and the principal failures recorded 50 far are:

a) A blown lamp on an SRS console had tO be replaeed.

b) A blown lamp in the teleprinter synchronizer had to be replaeed.

c) On anE"occasion a servo motor stuck due to eccentric bearings. causing destruc-
tion of the power transistors in a servo amplifier.

d) An analog-ta-digital disc encoder required cleaning due to periodic internal
ahort circuits betwecn segments.

Of the recorded failures. c and d were unexpected as the companents in question
did not stand up to their military specifications.

•

3.12.8 Conclusions

The equipment has been satisfactorily installed at all sites. At Sørreisa it is ad-
vised that the strobe reporting equipment be moved to the operations room. 1£ this
is done the entire DAF prototype installation will not require additional operators.

The circuits have met the design goals. Minor modifications are sugge sted to £ur-
ther ease maintainability and improve acccss for replacement of lamps and servo
components of limited life expectancy .
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3.13

Facilities such as azimuth versus time recorder and cursor pedal controls may
be omitted without operationa1 loss.

Summa ry

The DAF experimental system was installed at four sites in North Norway and con-
nected to radar equipments of diverse nature without difficu1ty. On-line exerciscs
have been carried out satisfactorily in spite of poor data channels available.

The areas of coverage as shown in Figures 3.2 - 3.3 are satisfactory for the alti~
tudes at which airborne jamming against the active radar system is most like ly.

As direct measurements have not been possible for reasons of defenee security.
the position accuracy as presented in Figure 3.20 has been indirectly assessed by
way of studies of the basic system errora. The accuracy is satisfactory for Early
Warning and limited close weapon control.

A few live exercises have been carried out employing IFF responses of non-jam-
ming aircraft to simulate jamming strobes. By employment of triangulated data
for the target positions, successful interceptions have been perforrned.

Numerous rnap exercises have been programmed on teleprinter tape and displayed
at the triangulation centre with real time updating. From plots a6 shown in Fi-
gures 3.24 - 3.29 and Figures 3. 31 ~ 3.45 it appears that in general the operators
correctly detect and track most of the individual targets in raids including up to at
least 8 targets. For dense raids some targets may be ghost tracked on paths close
to the true paths. The positional inaccuracies appearing in the sa id plots rnainly
stem from the aural telling procedure 60 far used, and will be reduced when joy-
stick telling facilities are available in late Summer 1964.

During all exercises adequate Early Warning reports have been given within a few
minutes.

For DAF equipments installed in the main operations room no additional operators
are nceded. as the triangulation functions are taken over by regular radar opera.
tors when their active radar displays are fully or partly blinded by jamming.

Operator training has posed fewer problems than anticipated. The operators quick-
ly grasp the basic principles. and are after a few exercises employing simulation
by tape programs and IFF flights capable of resalving quite complex triangulation
situations.

The equipment has proved to be reliable and easy to maintain. Certain modifica-
tions are sugge sted for further improvement. Facilities included for azimuth ver~
sus time recording of main jamming strobes and for pedal control of the strobe re-
porting cursor may be omitted. Means for magnetie tape recording of live exer-
cises should be inc1uded.

It may be concluded that the design goa16 have been reached. The system adequate-
ly satisfies the requirements for Early Warning and gives a limited weapon control
capability for areas subject to a medium airborne jamming threat.
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1. 1 lntrocluction

The circuitry is mainly composed of ro o cl li la r c i r c li i t s. One or more modu-
lar circuits are assembled on ane printed circuit card. Severai printed cir-
cuit cards are assembled in one pa nei. The panels are interconnected by p l li g
C a r cl s. Ancillary components are connected to the main cabling either directly,
or by plugs or plug cards. External wires are connected by plugs or
p l in t s. The various terms and the symbols used are diseussed below.

Some of the circuit modules are used only a few times in the main circuits and are
described in their proper context.

Frequently used modules are described in Chapter 2.

Detailed printed circuit card diagrams are given in Chapter 5.

1. 2 Circuit module designation

Circuit modules are designated by one to three letters followed by a number. The
letters indicate the circuit function while the number refers to the particular circuit
type. Example: EF3 identifies an emitter follower of type 3.

The symbols used are listed in Table 1.1.

All. analog amplifier MD modulator

CD core driver MO master oscillator

CG clock generator MV multi vi bra tor

CO counter stage PA pulse amplifie r

DA digital-to-analog converter PG pulse generator

DL diode logic PH phase shifter

DS desensitizer RA read amplifie r

EF emitter foll9wer REL relay circuit

Fl filte r SA servO amplifier

FM fe rri te matrix SH shift register

G gate Sl simulator

l indicator SR set/reset circuit

IN integrator ST Schmitt trigger

IV inve rte r SY synchronize r

LI limiter

Table 1.1 Circuit module designations

1.3 Printed circuit cards

One or more modules are assembled on printed circuit cards. Each card has a
plug, the pins being numbered from 2 to 35 (making 34 pins). A card pin is in
the text denoted by lIjll followed by the number. eg "j21". For lack of space the
"jll is omitted in the block diagrams. Each card contains severai te s t P o in t s •
designated "TP" followed by a number indicating the test point number counting
downwards from the top of the card. e g "TP3". A card may also contain tri ro -
ming potentiometers accessible from the end. These are designated by "p"
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followed by a .number indicating its position starting from the card top. The test
points are coloured in accorclance with Table 1.2.

.12 volts Blue

+ 6 volts • Red

Ovolts Black

Gther voltages Violet

Table 1, 2 Test point colour scheme

1.4 Gard panela and plug card

Emitter

Collectors

Signals

- Orange
- Yellow

- Other colours

Severai carcls are assembled in 19" pq.nels. Each panel is cannected to the main
cabling by means of one or more printed plug carcls.

The plugs are denoted by a single letter, eg IIP', and each pin is dcsignated by the
plug letter followed by the pin number. eg "I. 21".

Each panel is designated by the letters of Hs card plugs. eg tlpanel IJlI,

A card position within a panel is identified by a numher. indicating its position
counting from left to right.

1. 5 External pluss and ancillary cornponents

Table 1. 3 lists the abbreviations cornmonly used for designating external compo-
nents. The designating letter is usually foll.owed by a serial number. which may
be further followed by a contact designation. Example: up3. a" identifies contact
Ila" of ancillary potentiometer No 3.

A ampe remete r

F fuze

I indicator lam p

M - motor

P - potentiometer

P+letter plug

PS - powe r supply

R resistor

RS resolver

SW - switch

T - tran6former

Table L 3 Ancillary components

1. 6 Block diagrams

A typical detail of a block diagram is shown in Figure 1. 1, and will as an example
be de6cribed in some detail.

PHi, LIt and MOi are respectively phase shifter. limiter and modulator module6.
and are all contained in panel IJ. The number above the module designation identi-
fies the card on which the module is located (PHi on card No 3 from the left. LB
and MOi both on card No 5 from the left).

Module PHi is fitted with a trimming potentiometer pS. e the fifth potentiometer
from the top of card No 3.
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-12V

-12 V IK P5
ZERO
CIRCLE

-
PH.I5

SW 8 a PH.14

SERVO
1.19 1.20

8

51

Figure 1.1 Example of block diagram

Card pin j3.28 is connected
to card pin j5. 32. The sig-
nal is available on test point
TP3.07 (the seventh test
point from the top of card
No 3). The output of LI1 is
fed to an input of MD1. and
as both modules are on the
same card, the connection
i5 made in te rnally. The sig-
nal roay be tested on TP5. 05.

MDI receives on input j5. 26
a signal from switch seg-
ment SW8a terminal 13. The
signal is fed to panel IJ via
card plug contact I. 19. The
switch bears the designation
SERVO.

Another signal is taken from
external potentiometer PS
(designated ZERO CIRCLE).
The connection is taken via
plug contact PH. 14 and panel
card plug contact 1. 20 to in-
put j5. 08.

The MD1 output j5. 20 (test
point TP5. 06) is fed by a
screened wire via panel card
plug contact J. 25 and plug
contact PF. 07 to input termi-
nal 51 of a resolver RS1.

•
1. 7 Component designation

In the circuit diagrams, the unit designations n. F and Hare omitted as they will
be evident from the context.

The power rating of a resistor is 1/4 W unless otherwise stated.
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2 FREQUENTLY USED MODULAR CIRCUITS

2.1. Emitter fol1owers EF

An emitter foHower provides a high input resistance. The voltage gain is near
unit y, and the output is in phase with the input.

Figure 2.1. shows the various modules used. For EF! and EF2 - EFS the preced-
ing module contains the necessary input leak resistance. EFtA replaces EF!
where the preceding stage daes not include the base leak.

EF2 is used where the £o11owing stage provides the required emitter load.

-12'1 -llV .12'1 -12'1 ~12" _ 24'1 .24'1

68"

2N~25 211I525 2 N525 25301

1,8k Uk 'j.6k 22k l.n,w
EF2 :O'~2N525 '24V -24'1
fF2A'O'",ZN395

--B- -El- --B- --B- -8- -8-
-El-

Figure 2.1. Emitter follower EF

2.2 Inverters IV

An inverter provides a medium high input resistance. The voltage gain is above
unity. and the output polarity is reversed with re speet to the input signal. Figure
2. Z shows the cireuit used.

All circuits are designed to deliver a negative output (equal to the eolleetor supply
voltage through the eollector resistance) when the input is near O volts, and zero
output (earth through the saturated transistor) when the input is sufficiently nega-
tive.

The input circuits of lVi, lV1B, IV3, IV3A, IV3B and IV8 contain speed-upcapaci-
tors, whereas Iv6 has a slow-down capacitor.

IV1C, IV4 and IVS receive their collector supply voltages from the following stages.

2.3 Integrators IN

As integrating elements are used simple RC networks as shown in Figure 2.3.
IN3 also includes a voltage divider.
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-12V
-12V

470p

".

IOk

6.8k

l.Zk

2N525

lO'
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Figure 2.3 Integrators IN

2.4 Diode logics DL

__ 1""
T • 250ms

The logic circuits used are all simple resistor~diode logics a6 shown in Figure 2.4.

DL!, DL1A and DL2 will give a zero output ii one or more of the input voltages is
zero, and a negative output if all inputs are negative. They are therefore OR-gates
for positive inputs, or AND-gates for negative inputs.
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Figure 2.4 Diode logics DL
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DL3 has a positive output if all inputs are positive. and a negative output if at least
ane input is negative. It is therefore an AND-gate for positive inputs, or an OR-
gate for negative inputs.

OLS is an OR-gate for negative pulses. DL4 (not shown in Figure 2.4) is a special
purpose logic which is described in Section 4.3.5.

2.5 Gates G

Figure 2.5 shows the gates used. Gates Gi. G3, G4 and G6 are basically inverter
stages. In G3 and G6 the collector voltage supply is taken from the following stage.
In each gate, bl roay be the signal input terminal and e the contral terminal, or
vice versa. li e is used as the contral terminal. the gate is apen when e is zero,
and the output at c is inverted with re speet to the input at b', The gate is closed
when e is negative. the output becoming negative. li bl is the control terminal,
the gate is open when bl is negative. and the output at c is uninverted with respect
to the signal input at e. The gate is closed when b' is zero, and the output be-
comes negative.

.12V .12V

•• OG'
~,

Uk L ••• .' m
2H)9!i

I .... •••• I

"".., ••• m

." ." ." ." -m
•

V ,-8-, V
-o,

•• IlA""

,. OUT
o' ". 0"02 m,.'" 2S303 Ol. 202 04""

m o'

'" "". 100. ••• ". ".•

." Cl C, ., Cl C,

o.-r:l--
~'

Cl CZ
-w-

Cl CZ

Figure 2.5 Gates G
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Gate G2 is a coincidencc gate. The output c is negative it inputs are either both
zero or both negative. The output is zero if one input is zero and ane is negative.

Gate GS is us ed for analog signals having a DC bias of aboul -6 V. The gate is apen
for Ci = OV, CZ = -12 V. the output be ing equal to the input. When the et and Cl
voltages are revl:!rsed the gate is closed. Gate G7 is used for galing the De volt-
age from the sliding contact of a potentiometer connected between twa reference
voltages.

2.6 Sel/reset circuits SR

Aset/reset eircuit has two controllable stable states.
cuits used.

Figure 2.6 shows the cir-

- 12V -l2V , ,
2,2k 47 , , 22k,

~
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• 'v ! • v
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-12" -1Z1,,
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• 'v ., v
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~,
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T470P 4?Op T
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Figure 2.6 Set/reset circuits SR
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In SRi, if inputs 2, 3 and 7 are earthed VS b~comes negative, and V6 becomes
zero if a positive pulse is applied to input 1. A positive pulse to input 4 renders
VS zero and V6 negative. 1£ input 2 is conn~cted to a negative supply input 1 is io-
hibited. Likewise, connection of input 3 to a negative supply renders input 4 in-
operative. li input 7 is connected to a negative supply. VS is negative and V6 zero
irrespective of c~ntrol palscs on inputs 1 and 4.

SR1A lacks input 7. but is otherwise identical to SRi.

In the block diagrams. inputs which are permanently earthed are not indicated.

SR2 is used for the contral of an external indicator lamp. Under quiescent condi-
tions inputs 1 and 2 are floating. The lamp is lit if a negative pulse is applied to
input 2, and is turned off if a negative pulse is applied to input 1.

SR3 operates in a similar manner to SRi. It operates between +24 Vand -24 V,
and has an output which is symmetric about zero.

2.7 Counter stages CO

The counting circuits used are shown in Figure 2.7.

In COi, transistor Q1 becomes cut"off giving a negative output and a2 becomes sa-
turated giving zero output when a positive set pulse is applied to input 2. A posi-
tive set pulse to input 3 saturates a1 and cuts off a2. With respect to inputs 2 and
3, the circuit is therefore aset/reset circuit. When positive pulses are applied
to input l, the circuit acts as a scale-of-two counter, alternating between states.
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"lNol pr.unl in all eOI stag ••.
Nfoy.r pr ••• nt in eOl .••.

-llV -12V
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"."w
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Figure 2.7 Counter stages CO CONFIDENTIAL
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COtA is similar to eOt, but has a faster response due to the transistor types used.

In GOZ the counting pulses may be inhibited by a negative voltage on input 5. The
state of the circuit may be controlled by a De signal applied to input 4. In all other
respects the circuit is identical to C01.

2.8 Shift register SH

A shift register consists in principle of a series connection of set/reset circuits in
such a rnanner that a trigger pulse applied to all stages transfers the state of any
stage to the following stage.

Figure 2.8 shows twa stages SH1 of a shift register. The state of each stage is in-
itially set by contral voltages (inputs 3 and 11) and positive trigger pulses (inputs 2
and 10). If the contral voltage for a stage is zero, the trigger pulse makes the right
hand transistor cut-off and the left hand transistor saturated. li the control voltage
is negative, the state depends on the past history.

Assurne both stages to be in identical states, eg V6 = VB = OV, V7 = V9 = ~12 V.
Diode D3 is therefore biased off. A subsequent positive shift pulse on common ter-
minall is allowed through D4. but causes no effect since Q4 is already cut-off.
Similarly, no change would take place in the second stage if V6 = VB ::::-12 Vand
V7 = V9 = O V.

If the stages are in opposite states, eg Vb:::: V9:::: OV, V7:::: VB:::: -12 V, a shift
trigger is bJ.ocked by D3 but passed by D4, changing the state of stage 2. Similar-
ly. if Vb = V9 = -12V and V7 = va = OY. diode D4 is biased off and the shift pulse
through D3 causes a change of state of stage 2.

It is thus seen that each stage will assume the state of the previous stage when a
shift pulse is received.

•

The terminals 4 and 5 of the first stage of a shift register chain will usually be con-
nected to earth and -12 V respectively. Af tet the first trigger pulse, Ql will there~
fore become cut off and Q2 saturated. This state will be assumed by all stages
when the number of applied shift pulses becomes equal to or greater than the num-
ber of stages .

-12V

To ,.,..t
.tav •

-12V -12V -12V

2'" "lø "'" '"m m
02 7•

""." ,

From •pr.vious ,
stov.

Figure 2.8 Shift register stages SH
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2.9 Schmitt trigger ST

_12V -12V

A Schmitt trigger circuit has twa
stable states. The state assurned
depends upon an input voltage le-
vel. The change between states
is cumulative.

2.2k

12k

470p

,..

Figure Z. 9 showa the circuit STi
used. Q2 is either cut off Or sa-
turated, dependent upon whether
the input voltage is negative or po-
sitive with respect to the change-
Over voltage which is approximate-
ly - 2 V.

• 'v

Figure 2.9 Schmitt trigger circuit ST

2.10 Relay circuits REL

,
Figure 2.10 showa the relay cir-
cuits which cannect the DAF sys-
tem to the external data channeis.

REL1 is for data transmission.
Transistors Q1-Q2 operate in
push-pull. For a zero volt input
signal (MARK), relay contacts A
and Tare connected. For a nega-
tive input (SPACE). A makes con-
tact with Z.

REL2 is for data reception. For
an input current direction as shown
by the arrows (MARK), relay con-
tacts A and Tare connected. giv-
ing zero output. For the opposite
current direction. the output is
negative.

01-02: 2N5H

-llV

-12V

_llV

DA95 ». 330,,. ,.
UK 13K

01

UK UK

., V . 'v

-12V

ro}], • 1

,,
20 m..••-

6110,,W
'z,

Figure 2. '10 Relay circuits REL
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2.11 lndicator circuit I

• v

m
- -- 01-4160

IV _
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Figure 2.11 Indicator circuit I

2.9 CONFIDENTlAL

In Figure 2.11 the column of indica-
tor tube DM160 will be lit ii the grid
yoltage is zero. The column is ex-
tinguished for a grid voltage more
negative than -3 V.

2.12 Clock generaters CG

10011.

.'V
CONTROI,.

.12'1 .12'1

t2 K 27K
1I2W

41010'
I

'00'

~

.,v
Q 1- Q 2: 25303

_12'1 .12'1

'" I.2K
1/2w

4?Op 1.80kc/s

O,

The clock generators shown in Figure
2.12 are controlled astable multivibra-
tors,

CGt delivers square waves of duty
cycle O. 5 when the contral terminal
is grounded. With the contra l termi-
nal negative. the 01-Q2 collector volt-
ages are negative and zero respective-
ly: The frequency may be selected as
2. lO, 100 or 6000 els by exlernal
c onne c ti on s.

CG2 may be gated in a similar manner.
The duty cycle is approximately 0.45.
due to the unsymmetric base resistors
used. The frequency is approximately
80 kei s.

CONTROl

Figure 2.12 Clock generators eG
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3 STROBE REPORTING STATION SRS-l, DETAILED DESCRIPTION

The main principles of the strobe reporti:lg station have been outlined in Part I
Section 2.2 and will not be repeated here.

It will alsa be assumerl that the rearler is fully familiar with Part IL Chapters 1-2.

For the location of the various circuits and controis, reference is made to Figurcs
3.101 - 3. t05 at the end of this chapter.

3. t Direction finding receiver

In the direction finding receiver chain shown in Figure 3.1, the pulse generator is
mounted on card No 6 of pa-
ne l IJ. The athe r block 5 a re
contained in the display dra-
wer.

3.1.1

RF GAIN

"ICo~ noel

Figure 3.1 Direction finding receiver,
block diagram

Preamplifie r

Photographs of a preamplifier are given in Figure 3.2

The attenuator is of commer-
cial type (Hewlett Paekard
type 355B). It has a range
0- 120 dB in 10 dB steps
and its contral sha!t is avail.
able on the front of the dis.
play drawer. The input is
fed on external cable 1306
from the output of the first
IF amplifier of the main ra-
dar receiver.

Figure 3.2 Preamplifier type DAF 1 CONFIDENTIAL
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Some radar stations employ an IF frequency of 30 Meis while others use 13.5 Mc/s.
Figures 3.3 and 3.4 show the corresponding circuit diagrams.
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Figur. 3.3 Preamplifier DAF tA (30 Mc/s). circuit diagram
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Figure 3.4 Preamplifier DAF lB (13.5 MeIs), circuit diagram
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3. l. 2

The input terminal SKi is De isolated from system ground. Diodes D1.D2 are pre-
sent to protect the input circuit in case of excessive input drive from the preceding
valve amplifier.

Pulse generator

The preamplifiers are gated off during the initial part of each radar sweep. The
pulse generator PG1 is shown in Figure 3.5.

The saturated transistor Qi is cut off by the radar trigger pulse. The negative pulse
is inverted in the following stage. and thereafter triggers the monostable multi-
vibrator Q3-Q4. A positive pulse of approximately 900 ~s duration is generated.

-12V -12V .llV -llY .1lV .12V .121/ -!lV

lUt< 22K 2.IK 15K
470p 470p

OA.9!5

In from
radar
pr.trlgger 4.7K 15K 22K

"""" .6V

2.2K 2_2K
1070p

10K
03

22K

.6V

120,
21"

.6V

06
To pre-
amplltl.r
oat. Input

Ql - Q6: 2N525

Figure 3.5 Pulse generator PG1

O.068~

on
-12V.J L

900IJ.s

ol-l
-JV~

3. l. 3

After amplification and inversion, the output pulse is fed to the preamplifier gate
input (Figure 3.3 or 3.4) where the transistors Q1-Q3 are cut off for the duration
of the negative gate pulse. The preamplifier is thus rendered insensitive to radar
ground clutter from areas closer than some 75 nm.

Logarithmic amplifier

The output of the preamplifier is fed to the input of the logarithrnic detector shown
in Figure 3.6. As two different IF frequencies are used. two versions of the loga-
rithmic detector are employed.

The circuit diagram is given in Figure 3.7. and component values are listed in
Tabl. 3.1.

The amplifier consists of an input IF stage Q1 followed by eight identical IF ampli-
fying stages Q2-Q9. The base signals of transistors Q2-Q9 are rectified by diodes
Di-DB and the rectified outputs are added in an RLC series connected chain (R30-
R37. L18-L24, C37-C44). This results in an output DC signal which is closely pro-
portional to the logarithm of the incorning IF signal voltage.

The output is integrated by the R29. CS5 combination. giving a time constant of
about 10 ms. The signal is then amplified by the De amplifying stages Q10-Q11.

The output voltage is approxirnately zero for a zero IF input voltage. and -lOV for
a fuHy saturating IF input.
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Camponent Camponent value
designation

OAF 2A (30 Mc/s) OAF 2B (13.5 Mc/s)

°1 -°9 501Tl 501Tl

°10-°11 25303 25303

RI -R9 1.5 kohm 1.5 kohm

RIO 150 " 120 "
Rl1 5.6 " 5.6 "
R12-R19 220 ohm 220 ohm
R20-R28 47 " 68 "
R29 47 kohm 47 kohm

R30-R37 2.7 " 2. 7 "
R38 18 " 18 kohm

R39 820 ohm 1.5 "
R40-R48 1.2 kohm 1.2 "
R49

~ 18 "
Cl -C27 5 nF 5 nF

C28-C52 1.2 " 1.2 "
C53-C68 5-45 pF 5-45 pF

C69-C84 100 " 100 "
C85 O.15 ~F O.15 uF

C87-C92 5 nF 5 nF

LI -L32 7.6 ~H 7.6 ~H

Tl -T8 JF-trans! IF.transf

Dl -08 IN270 IN270

Plug PT BNC 50 BNC 50

Plug PK Cannon DE-9P Cannon OE-9P

Table 3.1 Logarithmic detector type DAF lA/B. components

3.2 Display system

A block diagram of the main display system is given in Figure 3.107.

3.2.1 Oscillator assembly (TFl, MOI, PHI and PH2)

The master oscillator MOi together with tun ing fork TF1 are shown in Figure 3.8.
The oscillator generates highly stable 1600 c/s square waves, the harmonics of
which are rernoved in a tuned Le filter.

The 1600 c/s sine wave is [ed to four parallei phase shifting networks of types as
5hown in Figure 3.9. By means of a potentiometer each signal can be phase adjus-
ted within the range 0- 1700 with a nearly constant amplitude.

One of the four phase shifted outputs is fed to the multiplexing equipment contained
in panel GH (ref Figure 3.107). Two outputs feed the cursor and readback resol-
vers RS2 and RS3. and one is fed to limiter LI1 for use in modulator MD1.

CONFlDENTlAL
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01- 03: lN525
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22,31'1 ; O"r
2~i• •••,.

"
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'"
220, UK,,. V,•

Figure 3.8 Master oscillator MOi Figure 3.9 Phase shifter PH

3.2.2 Limite r LIt and modulator MD t

.12V -12'1

10K UK

'"

."
Ql - Q4: 2N525

-fli' _12'1 .12'J

The limiter LIt in Figure
3.1.0 is fed from a sine
wa ve of approx 3 V amp-
litude peak-to-peak. The
signal is clipped by diode
and transistor actions in
transistor circuit 01. and
is then squared by Schmitt
trigger circuit 02-Q3.
The emitter foHower Q4
output is a 1600c/s square
wave alternating between
-12VandOV.

ttillOellt~~(

This squa re wa ve is fed
to the ba se circuit of
transistor Q2 in the mociu-
later MDi, Figure 3.11,
thus switching transistor
Q2 between saturation and
cut off.

The base voltage of Q3 is
therefore alternated bet.
ween ground potential and
the input signalievel. The
emitte r of Q3 is biased by
a negative voltage. vari-
able by means of the ZERO
CIRCLE control available
on the front panel. Tran-
sistor Q3 will therefore
only pass that part of the
chopped waveform which
exceeds the bias level.
The Q3 output signal is
filtered by an LC-circuit,
and amplified by Q4-Q5.
The output signal thus ob-
tained is a sine wave of
amplitude proportional to
the difference between in.
put signal and bias voltage
if this difference is nega-
tive, and is zero otherv.i.se.

_'l~ -'lY

Limiter LI1

,,~...
'"

'1 ,,~---

TmmlJT'., .....~'

Figure 3.10

Figure 3.11 Modulator MDi
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Recorder amplifier AA3

3.8 COI'o:FIDENTIAL

Onc modulator output feeds recorder amplifier AA3.
of emitter follower Q1 is voltage divided in a 5 kohm

_12V.l1V -50' -50v -50'

561\ ilK &,211,w
O.lr 0"'202

'ro o, o,o,
0221" l'r<J. OA202 'J'A" UK

1001': 01 ,w
GArN OK

y y

2N525 25301 2S JOl

Figure 3.12 Recorder amplifier AA3

ref Figure 3.12. The output
external potentiometer (AVT

GAIN) located on the
f ran t pane 1.

The signal is amplified
by Q2 and then rectified
in a voltage doubling
rectifier. the output of
which is amplified in
emitter foHower Q3.
The OG output is fed
through a series resis-
tor to the recording
helix of the AVT recor.
der. where the circuit
is closed through the re-
cording paper to ground.

3.2.4 Sign~l amplifiers AA1 and AA2 and gates G5

The resolvers RS2 and RS3 are fed with canstant voltage 1600 cfs sine waves, and
RS1 is fed with a sine wave of amplitude dependent upon the signal leve!. Each re-
salver has twa outputs, be ing propartional to the sine and cosine of the rotor angle
respectively.

Figure 3. 1~ Analog ampli!ier AA1

_11v -11V -12'11

'0'

OUTPUT
TO GATE G5

01-01: 1N515

Each resalver output is fed to an analog
amplifier AAl (ref Figure 3.13) where
the appropriate gain is adjusted in the
emitter circuit of transistor Q2. The
signal is then fed through emitter fo11ow-
er Q2 with a De bias of -6 V to the input
of a gate G5 (ref Figure 2.5).

The gates are combined in twa groups
each of four gates. In each group there
are twa pairs each containing twa gates
gated in phase opposition, their outputs
being strapped together. Each pair de-
livers one of the twa input signais. Dne
pair of the first group selects the sine
output of RS1 or RSZ, the other group se-
lects the corresponding cosine output.

The second group selects in a similar manner either the outputs from the first
group or the outputs from resolver RS3.

In normal operation the selection is performed by the multiplexing circuit. For
maintenance and control purposes selection can take place by means of switch SW7
located on the control panel. SW7 has the fo11owing positions:

1) NORMAL

2) SIGNAL

Gating is performed by the multiplexing
equipment.

The first gate group is blocked for the RS2
signais, and the second group is blocked
for RS3 signais. Only the RS1 signals are
permitted through the gates.

CONFIDENTIAL
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3) CURSOR

4) READBACK

The first group is blocked for RSl signais.
and the sec ond group is blocked for RS3 sig-
nals. Only the RS2 signals are passed by
the gates.

The first group is blocked for RS1 signa Is.
The second group is controlled by the multi-
plexing equiprnent. The RS2 and RS3 signals
are thus passed in time division multiplex.

Each of the twa outputs of the second gate group is {ed to an amplifier type AAZ.
which drives the x~and Y -defleetion plates of the cathode ray tube. The ampli-
tier (ref Figure 3.14) delivers an output signal of amplitude 600 Vor higher. By
rneans of a potentiometer the amplifier's phase shift can be adjusted. to provide
equal phasing in the X and Y channeis. (Equal overall gain is adjusted by means
of the appropriate potentiometer in AAl, ref Figure 3.13). A potentiometer in the
output stage is provided for centering of the display .

.In .nv . nv _12¥ •1h _In _!l¥ .nv .nv .!lV .~. .~,
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Figure 3.14 Output amplifier AA2
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3.2.5 High voltage supply PS5

The high voltage supply PSS (ref Figure 3.15) for the cathode ray tube is located
in the oscilloscope drawer. The following operator controlled potentiometers are
available on the front: BRlLLlANCE, FOCUS and ASTIGMA TISM.
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3.2.6
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Fl 100 rnA fuse
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Figure 3.15 High voltage supply PS5

Multiplexing equipment

The- main parts of the multiplexing equipment are located on cards 14 - 20 in panel
GH.

The purpose of the multiplexing equipment is on the one hand to contral gates GS to
allow the three sets of input from RS1-RS3 through arnplifiers AA2 in the right se-
quence. and on the other hand to generate brightening pulses to the cathode ray tube
grid such that undesired parts of the variOU8 signal waveforms are suppressed on
the CRT display.

The main waveforms are shown in Figure 3.106 which should be studied together
with Figure 3. t07. t600 c/s square wave pulses (A) derived from master oscilla-
tor MOt feed a four stage binary counter type C01. The output C of the last stage
is inverted to produce waveform C. and again inverted to reproduce C. The two
latter outputs control through switch SW7 the passage of the signal (from RS1) and
the cursor (from R52) through the first set of gates G5. During a negative half
cycle of C eight full cycles of the RS1 waveform are passed, and during a positive
half cycle of C eight full cycles of the RS2 waveform are passed.

The second gate GS group is normally kept open for the signals arriving from the
first group. The second group must. however, change over to the R53 signals
when readback strobes are to be presented ..

When readback display is requested. aSET pulse is fed to an eight stage shift re.
gister type SH1 and is shifted in synchronism with the inverted clock signal A.
Waveform E (normally negative) becomes zero and reverts the state of the second
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gate group GS.
fifth SHI stage,
RS3 wave[orm.

E will stay zero until the initial SET pulse has passed out of the
thus permitting the passage through the gates of 4. 5 cycles of the

Each uninterrupted RS1 and RS2 waveform train consists of eight full sine wave
cycles. The first four cycles are blanked on the display to suppress transients oc-
curring in ampolifiers AA2 due to the gate switching. This is achieved by a 10gic
combination in a DL! circuit on card 16 of clock pulses A with the output B of the
third counter stage. Similarly. after a readback interruption. the first three cycles
are blanked. For the latter purpose, waveform Dis generated (DL2, EF2 on card
16). The logic AND combination ABD (where ONE " -12 y, ZERO" O y) yields the
basic waveform I (TPI6.06).

Figure 3.16 Monostable multivibrator MV1

Waveform K is fed to the mono-
stable multivibrator MV1. Figure
3.16. which through EF2 (TPI6.11)
delivers brilliance pulses L of the
required duration T/4 (where T
equals one 1600 cls cyele).

Readbaek is requested 3.5 eyeles
befare the readback signal (from
RS3) is to be displayed, to allow
transients to die out. A control
pulse F is therefore taken from
the fifth SHI stage (TPI8. 04). F
is 10gical1y combined with A to
give a display order pulse G (TP
6.07). By combination of I and G,
waveform K = IG results (TPI6. 09).
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It is required that the brightness
level of the displayed RS2 signals
can be made lower than that for
RSi and RS3. A brightness level
waveform H is therefore genera-
ted aceording to the logic equation
H = CG (TPI6. 08).

H and L feed a desensitizing cir-
cuit OSi shown in Figure 3.17.
When H = O V. transistor 01 is cut
off and 02 saturated. supplying 03
with full eollector voltage supply.
03 and 04 therefore act as a nor-
mal emitter follower and an inver-
tel' respectively, the output yield-
ing pulses of 50 V amplitude.

When H is negative, ai is satura-
ted and the base supply of 02 is
variable between O and -2.5 V by
means of external potentiometer
PI (CURSOR BRIGHTNESS). For
L = OY. 03 and Q4 are both cut
off. For L = -i2 V, the working
point of 04 is variable between sa-
turation and cut-off by means of Pi.

OVl Il Il Il i
L .12V U U U U

_OY -

The output diodes serve as over-
voltage protection for Q4 when the
high voltage power supply PS5
(ref Figure 3.15) is switched on
or off.

.>OV

Figure 3.17 Desensitizer OSi CONFIDENTlAL
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In Figure 3.107 resolver RSi and the recorcler helix shall both be slaved to the an-
tenna rotation. This is achieved by means of a closed loop servo system as shown
in Figure 3.108. It receives a double set of inputs, one from al: 1 synchro trans-
mitter ("Coarse") and one from a 36: 1 synchro transmitter (IIFinell), plus an AC
reference.

In servo amplifier SAt the inputs are first combined in a data switch comprising
diodes D1-D4, Zener diodes 21-22, resistors Rl-R3 and capacitor Ct. The Zener
voltage of Z1-Z2 is about 4 V. 1£ the coarse error voltage exceeds the Zener volt-
age, Z1 and Di (or 22 and D2) have a negligible resistance, and the coarse synchro
volta-ge takes cantrol of transistor Ql input. For small coarse synchro errors,
transistor 01 input is controlled by the fine synchro voltage. The critical coarse
synchro error is approximately t 30•

The 115 V AC reference voltage is divided by R2 and the coarse synchro rotor im-
pedance to provide a 2.5 V AC stick-off voltage in order to remove the possible
false stable nulls near 1800 coarse synchro error. The coarse synchro is offset
2.50 to pre serve the true stable null position. Diodes D3-D4 serve to proteet the
input transistor in case of excessive error voltages.

The input error signal is amplified by 01-02 in a normal manner. and phase split
in 03 (assuming SW8 to be in position NORMAL, making 03 active and Q4 cut-off).
The two phase split signala are next amplified by transistor cireuits 05-08 and
09-012 respeetively. 07-08 and 011-012 operating on a reduced eollector voltage
supply (-6 V derived from R29. Z3).

Servo amplifier SA2 contains its own power supply of approximately -33 V. Through
class B output stages 03-04 the two halves of one stator phase of servo motor M2
are fed in push pull, the second phase being driven by the reference voltage. Motor
M2' in turn drives the input synchros. resolver RSl and the AVT helix through ap-
propriate gear assemblies.

When switeh SW8 is in either of the two FREE positions, transistor 03 of SAt is
cut off, and 04 is active. The input error signal is thereby blocked. and replaced
by a constant AC voltage supplied to the base of 04. The servo system is thereby
made free running.

3.2.7.1 Connection at AN/FPS-8 stations

At the AN/FPS-8 stations the DAF servo system is direetly conneetable to the an-
tenna data take-off system. shown in Figure 3.109.

3.2.7.2 Connection at S-266 stations

Stations equipped with Mareoni type S-266 radar employ an open loop selayn system,
ha ving a seIayn transmitter geared in a ratio of 30: 1. A servo gearbox is the re-
fore used for convertion to a double speed 1: 1 and 36: 1 servo system for applica-
tien requiring the latter data. The converter (developed and produced by the Royal
Norwegian Air Force, Air Materials Command and Air Depot) is shown in Figure
3.110 together with the DAF termination.

By means of a 6: 5 gear, the desired 36: 1 fine synchro speed is obtained. To
avoid the 30-fold ambiguity. two cam operated switehes are connected to the eoarse
synchro drive. ciosing a relay eircuit during an are of t 20about North. The relay
voltage supply is controlled by a switch connected to the antenna drive, the latter
switeh being opened t 40 about North. Thus. if an erroneous phase has been ob-
tained, the relay will operate when the receiving system is at the apparent North
position, and the receiver selsyn is stopped. The relay circuit is broken when the
antenna is in the true North position, and from then on the reeeiver system is
slaved to the antenna,
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3.2.8 Cursor contral

The rotor position of resolver RS2 can be controlled by a wheel loeated on the con-
trol desk, or by means of motor M2 which is governed by twa pedals (for clock-
wise or counterc1ockwisc rotation). Geared to the resolver RS2 is the analog.to.
digital encoder ADE. The gearing ratio (4: 1) is determined by the fact that the
ADE requires four rotations for one full cyc1e of its most significant digit.

The circuit diagram is given in Figure 3.18. The pedals contral the sliding con-
tacts of potentiometers Pi-P2, and also switch SWI0 which changes over when the
pedals mave from the neutral position. In the neutral pedal position clutch GLi is
disengaged and CL2 engaged, such that RS2 and ADE contral is by means of the
wheelonly.

When the pedals leave their neutral positions, cam switch SW10 changes over and
motor M1 recei ve 5 armature and field voltage s. Simultaneous ly. clutch CLi be.
comes engaged and CL2 disengaged. The motor therefore takes over the control.
and the wheel is disabled. The sign and amplitude of the field voltage are depend-
ent upon the pedal excursions. With a motor speed of 8000 rprn. a full rotation of
the resolver takes about 0.5 seconds.

SW 10

P2
12

N•

._._.J
~N_N~~~

TPl

TP1

._'-'
22 K)1

." K o

" K
24 K. 2

u " K J

• Cl C2 •
> 100•.• " K24

~ ~ ,IOW K
OJ o 1(33

2~~tOW , K26
K,te

::.~~~~PB.09PB.lod
PB.07
p 8.04 .~

pa02 .J
P8.03

Ml
ADE
RS2

CLI-CL2 :
GHI

DI-D4
Fl

Evershed FAR IOI/B6/BD
Librascope 713D
Kearfott R980-41A
Kearfott R5750-002
Kearfott-CVO-5708-008 (65: l)
INl117
2.5 A fuse

Figure 3.18 Cursor contral system
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TP,

IPSJ ~ l
Panel , R' 104
Fl W

O, 03 Zo.XlW I 4
u 'l'• Cl .C2 , ,'IOW I •> 1(27~ '00,. 56.mw I~ O, 04

L8=l ~N
o o

4
1(,31 ii: o: -~0;0:0:-~ N
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The AVT pape r dri ve
circuit is shown in
Figure 3.19. The mo-
tor rotate6 at approxi-
mately 8000 rpm with
the gear ratios chosen.
the paper is fed app-
roximately 8 mm per
minute.

DI - D4
M3
GH3
Fl

INII17
Evershed FAR 101/B6/BD
Kearfott evo 5708-031 (12300: I)
2.5 A fuse

3.2. 10

Figure 3.19 AVT paper [ead drive

IFF simulator 511

When 5witch SW9 in Figure 3.107 is in the IFF SIMULATOR position. a continuous
IFF request is sent to the IFF equipment via cable 1313. The IFF equipment is
prewired to challenge mode '1 on the sele...:ted channel and the IFF returns are re-
ceived via eable 1308. The modulator MDi input is now connected to the simulator
SIt output. and the AVA display will paint a constant amplitude seetor for every
train of IFF returns.

Figure 3.20 shows the circuit diagram of the simulator. and the main waveforms
are given in Figure 3.21. (A train of two IFF returns only is shown). The radar
pretrigger (some 5 - 10 ~s ahead of the rna in radar trigger) is amplified and inver-
ted by transistor 01. After further inversion in 02, the monostable eireuit 05-06
is triggered to produee an inhibition pulse of approximately 80 IJS duration. Simul-
taneously. the set/reset cireuit 05-06 is reset (if not reset beforehand).

An incorning IFF re turn is amplified and inverted in transistor 08. If the IFF pulse
arrives within 80 IlS of the radar pretrigger. the diode logie D4-D5, R29 is ciosed.
This arrangement is introduced to prevent triggering by unclesired leakage of the
radar transmitter pulses on to the IFF receiver.

lf the IFF return arrives outside the inhibition interval. it is amplified and inver-
ted by 09-010. and then used to set circuit 03-04. The output of 04 is first peak
rectified in the 011 circuit, and then passed to emitter foHower 012. The 012 out-
put feeds the Schmitt trigger circuit 013-014. the output of which is amplified in
emitter foHower 014.

The trailing time constant T of the R34-C12 network of the rectifying circuit has
been selected such that the Schmitt trigger output pulse has an excessive length
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Figure 3.20 IFF simulator SIt, circuit diagram
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Figure 3.21 IFF simulator 511, waveformt)
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Td > 2T whcl"e T is the radar repetition period.
tors request modes 2 and 3. a made 1 return will
radar sweep.

The reasan is that if other opera.
be received only during each third

In the simulator potentiometer pi is preset to ensure stable operation of transistor
a.l for the existing signal to naise ratio in the radar pretrigger circuitry.

Internal potentiometer pl is sel at maximum, and is parallelled with external po.
tentiometer P2, located on the front panel. This potentiometer (IFF GAIN) is ad-
justcd by the operator to give a reasonable rate of false alarm. i e triggering due
to naisc in the IFF channel.

3.3 Data transmitter

For a description of the main principles of the data transmitter, reference is made
to Pa rt I, Section 2.2.3.

The data transmitter is contained in panel AB with controls located on the opera-
tor's desk.

A complete block diagram is given in Figure 3.112 which should be used for gene-
ral reference throughout this section.

The transmitter includes the following main units:

a) Keyboard switches and associated circuits

b) Address read out unit

c) Information read out unit

d) Electronic data converter

3.3. j Keyboard switch controls

The keyboard switches shown in Figure 3.22 are connected to the transmitter panel
AB by card plugs N and O. Each push- button on the keyboard is provided \••..ith a
built-in lamp (terminals d - e). When a button is pressed, a double set of contacts
al b. c and f-. g. h is operated.

"4.11 "412 NIJ Nl4 N.15 N,16 N17 Nil N,19 N.20

N02 N.OJ !'l,04 N05 N.06 NJI N,32 1'03 11I34 N,)5

SEl
a,

SI2 ~3 514 515 516 517 518 519 SIlO

SE8 SE9 SE10 -12V
0.15

ov 014

+ 6V 013

0.26 0.27 o. 28 0.29 OJO 0,31 0.32 0,33 O,J" 0.3'5

0.16 0.17 016 0.1~ 0.20 021 012 0.23 0.14 0.25

Figure 3.22 Keyboard switch controls
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The three rna-in iunctions of the keyboard switchcs are:

a) To supply contral potentials (-i2 V) to the set and reset terminals of the circuits
controlling the illumination of the information buttans.

b) To provide ,pne of the ten input terminals of either the information or the erase
trigger channel with a negative potential (-12 V) enabling a start pulse to be ge-
nerated for the electronic data converter.

c) To provide a contral potential (O V) to one of the input terminals of the address
read out unit.

The functions are described below.

3.3.1.1 Lamp control ci rcui ts

-l2v

The lamps in
source which

The contral circuit for button set
No 1 is shown in Figure 3.23.
When the INFO button is pressed,
a negative potential of -12 V is fed
to the set terminal of SR2 via con-
tacts a. b of SI1 and plug card COn-
tact N.ll, The transistor Q2 be-
comes saturated and the lamp in
the INFO button is lit. (The series
resistor in the lamp circuit. not
shown in Figure 3.112, is located
on plug eard N on the keyboard.)
When the ER.A.SE button is pressed.
-12 V is fed to the reset terminal
and the light in the INFO button
is extinguished.

As shown in Figure 3. 112.the lamp
control eircuits SR2 are loeated
cn eards 1-2 in panel AB.

I
.J

N.02'.,
100

N.02

..~
I

d

lamp in
INFO tlulton

TPl
J16

•

..'

N.n

INFO

I'

R5,1K

'ET

,

0.16

the ERASE bullons of the keyboard are supplied from a steady 6 V
is half the nominal lamp voltage. The ERASE buttons are therefore

always weakly illuminated. The
illumination of each INFO buttan
is controlled by a set/reset circuit
type SRl. Since the circuits for
all button sets are identical, only
ane of them will be treated in more
detail.

fRASE

l j

R2 1K

'El

I .,I 220

(N52.

L

"~..,.p:
lamp

In ERASE
tlullon

Figure 3.23 Lamp control circuit for
ERASE and INFO bunons No 1

3.3.1.2 Start pulse generation

The reset signals to the SR2 circuits. provided by the ERASE switehes SEl - SE10
are also fed to diode logie DLS of the erase trigger ehannel located on card 6.
DLS being an OR gate for negative pulses. When any ERASE button is operated.
a differentiated negative pulse will therefore occur at the DLS output (TP6.01).
As the pulse may be distorted due to contact jitter as illustrated in Figure 3.24,
eertain precautions have to be taken~ The output pulsc from the gate is regencra-
ted in a Schmitt trigger circuit STl and amplified in an emitter follower and inver-
ter EF2-IV1B. The output of lV1B (TP6. 06) may consist of more than one positive
pulse and in order to diseriminate against extraneous pulses. this waveform is con-
neeted to the set terminal of the set/reset eireuit SRi. As SRl responds only to
the first pulse reeeived. a negative step function is generated (TP1S.03). This
step funetion is integrated and amplified in the circuits IN2-EF3 and the integrated
signal reaehes the triggering level of a Sehmitt trigger STl after a time delay of
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Figure 3.24 Start pulse generation
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approximately 10 ms. The
STi output waveform. a nega-
tive step function. is ampli-
fied in EF3 and fed back to a
DC-coupled reset terminal
on SR 1. The Schmitt trigge r
STi is therefore triggered
back to its quiescent state,
giving out a delayed pulse PE(TP6.05).

The INFO trigger channel is
in all details equal to the
ERASE trigger channel.
The set signals to the lamp
circuits SR2 obtained from
the INFO switches SI1 - SI10
are fed to DL5 of the INFO
trigger channel. When any
INFO buttan is pressed. a
delayed trigger pulse Pr is
generated (TP7. 05).

3.3.2

As shown in Figure 3.112 the delayed triggers PE and Pl are further treated by
logic circuits type DL3. These operations are describecf in Section 3.3.4.

Address read-out unit

The address read-out unit receives inputs from the keyboard switches via plug card
cantacta 0.26-0.35. These terminals may be connected to earth potential (OV)
either through the a. b cantacta of the ERASE switches SEi-SEl O or the g. h con-
tacts of the INFO switches SI1-SI10, ref Figure 3.22.

The address read-out unit is shown in Figure 3.25. When the keyboard switches
are all unoperated, the input terminals j3-j12 are floating and the diocles D1-D30
may be regarded as disconnected from the transistor circuits. In the quiescent
state the base terminals of the transistors Ql.Q5 are connected to -12 V through

,.,

0.]5

••UK
,T

BT
b SE 6 l"~ ,"

AS A4

g 51 6

Figure 3.25 Address read-out unit
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3.3.3

a resistance of 10 kohm and the output on~load voltages of the emitter followers are
approximateiy -10 V. Since all the addrcss digits At to AS are negative. the read-
out address combination is 00000, a ONE being here represented by the ground po-
tentiaL

lf a push button is pressed. an address which always contains three ONE's and two
ZERO's is rea-cl out. When for example ERASE or INFO buttan No 6 is pressed,
the input terminal j8 is connected to ground potential via plug card contact 0.31-
This potential is transferred to the bases of the t1'an5i5to1'5 Ql, Q2 and Q5 through
the diocles 05. D15 and D26 respectively. The outputs from these t1'ansisto1'5 are
therefore OV. while the outputs from t1'ansisto1'5 02 and Q4 are negative. The ad-
dress combination fur button No 6 is consequently 10101. Similar principles apply
for the other inputs. Whenever an input line is earthed the outputs are zero from
the three transistors which are connected to the line. while the outputs from the
remaining two transistors are negative.

The address read out unit is located on card 3. The proper earthing of the input
terminals via the keyboard switches may be measured at test points TP3.01 •
TP3.10. The read-out address combination is also made visible on the transmit-
te r indica tor card L.

Information read.out unit

The angle to be transmitted is represented by the output of an analog-ta-digital
shaft encoder (ADE). The ADE contains two commutator discs mechanically gear.
ed in the ratio 64: 1. The first disc (fast) is connectcd to the input shaft and car.
ries seven binary digits, while the second disc (slow)carries six additional digits.
The capacity of the encoder is thus 13 bits. In the data transmitter an accuracy of
nine bits is required. This is obtained by omitting the four most significant bits
of the second commutator disc and gearing the input shaft of the ADE to the cursor
re salve r RSl in the ratio 4: 1.

3.3.3.1 ADE brush selection logics

The least significant digit track on the first commutatol' disc is provided with only
one pick-off brush BO and the information from this brush may be read out direct-
ly. All other tracks are providcd with two brushes in order to eliminate ambiguity.
An information read-out unit. which selects one of the twa possible brushes on each
track. is therefore required. The choke of brushes is made according to the fol-
lowing rule:

If the information read out from the index brush BO is a ZERO, the
second digit shall be read from the Jeading brush B1 b of the next track.
Jf the information from BO is a ONE, the lagging brush Bia shall be
seleeted.

The rule is general. lf. for instance. the information read out from brush Bna (or
Bnb) is a ZERO. the leading brush B(n + 1)b on the next track is to be selected for
the next digit.

A diagram of the three first stages of the information read-out unit is shown in Fi-
gure 3.26. As all metal parts of the commutator discs are grounded. the brushes
have been drawn as switches which are either open circuited or grounded. In the
description below, the following convention is used:

ZERO _ negative

ONE = O V

BO is read out directly by means of an emitter follower EFiA located on card 3.
1£ BO is open the least significant digit !fli is read out as a ZERO (negative). 1£ BO
is ciosed, as shown in the figure. <pi is read out as a ONE (O V). According to the
rules the lagging brush B1a is to be selected in this case.
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When \p2 is ZERO, transistor 06
is cut off and 07 is active. The
information from brush B2b is
transferred to the <p3 output. as
shown in the figure. This output
is further connected to the input
of the next stage of the informa-
tion read-out unit, and sa forth.

When ~1 is a ONE, the base
of 03 receives a positive bias.
This transistor is therefore
cut of! and may be regarded
as disconnected from the com-
mon collector load R7. No
information can thus be transfe r-
red from the leading brush B1 b
to the output circuit. The inver-
ter transistor 01 is also cut off
and -12 V is [ed to the base ter-
minal of the gate transistor Q2
through resistors R3-R4. This
gate is there[ore apen and the in-
formation from the lagging brush
Bia is transferred to the output.
lf the Bia brush is ciosed, 02 is
saturated and the collector load
R7 is grounded through the tran-
sistor. The q>2 information is
read out as a ONE (O Y). When
the brush Bia is open as shown
in Figure 3.26. the emitter of 02
is biased negative ly through R6.
The transistor is therefore cut
off and a ZERO is read out from
04.
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Figure 3.26 ADE brush selection logic

3.3.3.2 ALL ZERO converter

The nine angle digits <pi-cp9 frOm the information read out unit are fed to diode 10-
gic DL2 (located on card 3) which acts as an OR-gate. Jf ane or more of the angle
digits is ONE the output is at ground potentiaL The output from this gate is amp-
lified in EF2 and inverted in an lVtA circuit. The output from lViA is further
connected to a second OR gate DL2 together with the least significant angle digit
cpi. ]f ane or more of the angle digits is ONE the output from IVtA is negative and
the output from the second OR gate will be deternlined by the cpi digit. i e x = cpl.
When all angle digits <pi to 99 are ZERO, the output from IViA is at ground poten-
tial and the x output from the second OR gate is a ONE.

The above logic chain therefore acts as an ALL ZERO converter as described in
Part I, Section 2.2.3.

The outputs cpi- cpg of the information reacl-out unit and the x output from the logic
circuits are made visible on the transmitter indicator card L.

3.3.4 Electronic data converter

The task of the electronic data converter is to convert the parallei information read
out from the address and information. The conversion is done in a shift register
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having fiftecnSHl stages located on cards 8-11. Each SHl stage contains an inhe.
rent input gate. The control terminals of the gates are connected to the output ter-
minals of the addrcss and information read out unit as shown in Figure 3.112.

The input gate of the first stage is controlled by the x digit. which equals '+' 1 unless
all angle digits are ZERO. Stages 2-9 are controlled by q>2-(fl9, while the stages
10-i4 are controlled by the address digits Al-AS.

Stage 14 is a150 used for parity setting as will be made c1ear later. The AS signal
is for this purpose connected to the input of a diode logic DLl together with a parity
control signal. DLl acts as an OR gate for positive signaIs. The parity control
signal, which is obtained from an SRl circuit is always negative when the address
set pulse arrives. The initial setting of stage 14 is therefore controlled by AS.
Later on, when the address has been transferred to the shift register, the input ter-
minal j3. 32 of DLl is grounded by the parity control signaL The input gate of stage
14 is then open without regard to the AS control signal.

As shown in the block diagram. the address and angle information are transferred
to the shift register by two set pul5es derived from the ERASE and INFO trigger
pulses PE and PI' The PE and Pr pulses and a test pulse from the pulse sequence
generator are connected to the input terminals of three diode logics DL3, acting as
OR gates for negative pulses.

3.3.4.1 Start gate

The upper DL3 in the diagram, which receives both PE and Pl' is a start pulse gate.
When any of the keyboard switches arc pressed, a negative pulse is obtained from
the output of this gate (TP16. 05). The pulse is amplified and inverted in circuits
EF2-IV1B. and the positive start pulse from the output of IVtB (TP16. 08) is con-
nected to the input jlS. 30 of an SRi circuit.

3.3.4.2 Address gate

The second DL3 circuit from the top is an address gate. which under normal opera-
tion of the data transmitter acts in exactly the same way as the start pulse gate. If
an ERASE or an INFO butt on is pressed, a positive address set pulse is obtained
from the output inverter IV3 (TP13. 09). By this pulse the address digits Al.AS
are transferred to the shift register. The setting of AS is done indirectly through
the circuits SRi. DL3. EF2. lVi. This will be described in more detail below.

3.3.4.3 Information gate

The third DL3 circuit from the top is an information gate. During normal opera-
tion this gate receives on ly the PI pulse from the information trigger channel. The
negative pulse from the gate is amplified in EF2-IV3 and the positive INFO set
pulse from the output of IV3 (TP14. 09) is connected to the set terminals of stages
1 - 9 of the shift register. It is thus seen that the information angle can only be
transferred to the shift register if an INFO button is pressed. As shown in the dia-
gram. both the address and the information gate may receive a test pulse P5 from
the pulse sequence generator if the MODE SELECTOR SW3 is in the TEST (2) posi-
tion. This test operation wi11 be described later.

3.3.4.4 Pulse sequence generator

The conversion of the address and angle information in to teleprinter characters is
controlled by a pulse sequence generator. The signals generated within this part of
the data transmitter are shown in Figure 3.111, which should be consulted toge-
ther with Figure 3.112. With the MODE SELECTOR switch SW3 in the NORMAL
position. a 100 c/s clock ::.ignal obtained from the display system is fed to the in-
put gate EF2-Gl on card 12. Gl is controlled by aset/reset circuit SRi. When a
start pulse (from TP16. 08) is received by the set terminal of SRl the contral ter-
minal j12. 32 of Gl is grounded. The gate is then open and the clock signal is trans-
ferred to the input terminal of the element counter on card 17 through EF2-IV1.
The relationship between start pulse (TP16. 08), clock control signal (j15. 32) and
the clock signal received by the counter (TP12. 05) is shown in Figure 3.111.

CONFlDENTIAL



Part Il 3.22 CONFIDENTIAL

The element .counter ecunts the positive going edges of the clock signal. As shown
in the main block diagram some of the output signals from the counters are connec-
ted to five DLf circuits. To avoid excessive loading on the element counter, four
of the eOt signals are amplified and inverted in EF2-IV1 (card 19). The output
s.ignals from the right hand sides of the COt stages are labelled A. B. C. D, E and
K in Fi.gures 3.111 - 3.112. The corresponding left hand outputs are A. B. C, D_
E and F. As inputs to DLf circuits are [ed various combinations of the S, A. B. B
C, C;, D.D, E and F waveforms, the DLf circuits acting as AND gates for negative
signais. The upper DLf in the diagram receives the waveforms B. C and D. If
the inputs are all negative. a negative pulse is obtained (TP19. 03) which is further
amplified and inverted in EF2-IV1. The output pulse Pl (TP14. 04) is thus defined
by the logic equation

Pl = BCD

The other control pulses P2-P5. where

P2 ABCD

P3 = CD

P4 = SA BC D F

PS = ABCDEF

are generated in a similar manner.

3.3.4.5 Teleprinter charactcr frame

The P3 waveform is identical to an ALL SPACE teleprinter charaeter. The nega-
tive cyc1e of the signal r.onsists of a start pulse of duration 20 ms and five SPACE
elements each of the same duration. The positive period has a duration of 30 ms
corresponding to a teleprinter stop pulse. A total period of 150 ms, which equals
the length of one teleprinter character. has been obtained by letting the positive
edge of the P3 signal give an extra count to the element counter. This is done via
the set terminal jl? 14 on the first stage of the element counter.

The positive edges of the P3 waveform are counted also by the character counter
as shown. Since the output signal from the data transmitter always consists of
three teleprinter characters the character counter must count modulo 3.

An extra count is therefore given by the positive edge of the inverted PS signal,
which is tak en from the EFZ-IVl circuits on card 12 (TP1Z. 03) and fed to the re-
set terminal j18.1? of the character counter. The modified counter waveforms
from the element and character counters will thus be as shown in Figure 3.111.

3.3.4.6 Shift signal generation

The required shift signal to the shift register is obtained by the proper gating of
the A waveform from the first stage of the element counter. The control terminal
j12. 33 of shift gate G1 is connected to aset/reset circuit SRl (located on card 20)
which is set by the Pl pulse and reset by the P2 pulse. The obtained shift control
signal (TPZO. 03) is shown in Figure 3.111 together with the amplified shift signal
from IV3 (TP12. 09). The shift signal is fed to the shift terminal of the shift regis-
ter (TPll. Ol).

The setting of the address digit AS. which has been mentioned earlier. may now
be explained in more detail. The AS set pulse is obtained from an SRl circuit
(j20.27). SRI is set by the normal address trigger (TP13.09) and is reset by
the Pi pulse. The negative A5 set pulse is fed to the input terminal (j16. 24) of a
diode logic DL3. acting as an OR gate for negative signais. From Figure 3. li 1
it may be seen that the inverted P4 signal is positive when the AS set pulse arrives.
The AS pulse is therefore transferred to the output of DL3 and the inverted AS
pulse (TP16.10) sets stage 14 of the shift register in accordance with the AS con-
trol signal.
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3.3.4.7 Combiner circuit
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The final mixing of the ALL SPACE teleprinter character P3 with the output signal
from the shift register is performed in a DL! cir..::uit on card 19 and the output is
amplificd in an emitter follower EF3 (TP19. 02). The output signal from the shift
register (TPl 1. 07) has been transferred to the input of DL1 via an information gate
Gi. This gale is controlled by an SRi circuit whieh is sel by the Pi pulsc and re-
set by the positive edge of the P3 signal. During the first 20 ms of the P3 signal
the information gate is closcd. Both the output signal from Gt and the P3 signal
are then negative and a negative teleprinter start pulse is obtained from the output
of DLf. After 2.0 ms the information gate is apen ed and the first shift pulse is
received by the shift register. The address digit A5 is thereby shifted to the out-
put stage of the shift register. li A5 is a aNE the output from the shift register
(TP11. 07) is negative. This negative pulse is inverted in Gt and a positive MARK
element is transferred to the output of DL1. When the next shift pulse arrives lOms
later, the A4 digit is shifted to the output stage of the shift register. If this digit is
a ZERO the output from Gt is negative and a negative SPACE element is transfer-
red to the output of DL1. In this way the five address digits Ai-A5 are converted
to MARK or SPACE elements in the first teleprinter character. When the address
information has been inserted in the first teleprinter character. information gate
Gi is closed and the positive stop pulse of the P3 waveform is transferred to the
output.

During the twa last character periods the. procedure is repeated and the nine angle
digits (4Jl-<p9 are converted to MARK and SPACE elements within the twa last tele-
printer characters. The fHth element of the last character is used as a parity
check as described below.

3.3.4.8 Parity pulse generation

During the canversion period the total number of ONE's in the address and angle
information is counted by a parity counter COt on card 18. Whenever a aNE is
shifted out of the shift register, the control terminal (jt3. 33) of a gate Gl becomes
grounded. The negative edge of the shift signal is thcreby inverted in Gt and a
count pulse (TP13. 08) is given to the parity counter. When a ZERO is shifted out
the gate Gl becomes c10sed and no count pulse is received by the parity counter.

The output from the parity counter controls the parity pulse gate Glan card 14.
If the parity counter has received an even number of counts when the last angle di-
git cpl h3.s been eheeked, the control terminal (j14. 32) is grounded. The gate Gt
is therefore 0pcJ1ed and a positive parity pulse P4 is obtained from the output
(TPt4.07). P4 is amplified and inverted by the circuits EF2-IV1 on card 13 and
the output is fed to the input terminal (j16. 26) of a diode logic DL3. Since the AS
set signal is positive when the parity pulsc arrives, the inverted P4 pulse will be
transferred to the output of OL3. The pulse is further amplified and inverted by
EF2-IVl and the positive output pulse (TP16. tO) sets stage 14 of the shift register.

When the shift pulse arrives 5 ms later th~ parity pulse is shifted to the output
stage. The parity is thereby eonverted to a MARK element in the last teleprinter
character.

1£ the parity counter receives an uneven number of counts, the P4 pulse is inhibi-
ted and a SPACE element is generated as a parity.

The above procedure ensures that the transmittcd message always includes an odd
number of ONE's. As the number of ONE's in the address character is always
three. the number of ONE's in the angle characters is cansequently always even.

When the conversion has be en completed the positive edge of the P5 waveform re-
sets the parity counter via the terminal j 18.28. The same pulse is also fed to the
reset terminal j15. 34 of the SRt circuit control1ing the clack gate. The clock Sig-
nal to the element counter is thereby inhibited and the data transmitter is returned
to its quiescent state.
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3.3.4.9 Arrest circuit

3.24 CONFlDENTIAL

The PS waveform also controls the WAIT and REPEAT indicators on the operator's
desk and inhibits the address and information set pulses during the \Vorking pcriod
of the data transmitter as described belaw.

The PS waveform. which is negative during the conversion period. is connected to
the input terminal (j12. 06) of an emitter follower EF2. The negative output (jll. 04)
from EF2 is fed to the input terminal (j16. 13) of an inverter IVS. The output of
the inverter is thereby grounded and the WAIT indicator lamp is lit for the dura-
tion of the data transmission period.

The negative PS waveform (jll. 04) is also integrated and amplified in the INt-EF3
circuits on card 16 and after a short time delay the output terminals for the ad-
dress and information set pulscs wi11 be grounded by the two inverter circuits IV4
(TPi3. 09 and TP14. 09). It is therefore impossible to set the shift register during
the normal working period of the data transmitter.

The inverted PS waveform from the lVi circuit (TP12. 03) is fed to the set control
terminal (jlS. 29) of an SRi via an emitter follower EF!. The set gate of SRi is
thereby opened 50 that if a start pulse is received during the conversion period
the SRl eireuit is set. The output from SRl (j15. 27) is inverted by EF2-IVS and
a REPEAT indicator lamp is lit. When the data transmitter has reached its quies-
cent state the reset control terminal (j15. 26) is grounded by the EF2 circuit
(j12. 04) and on arrival of a subsequent normal start pulse the SRl cireuit is reset.
The REPEAT indieator is thereby cxtinguishcd.

3.3.4.10 Test facilities

The data transmitter roay be operated in the four modes shown in Figure 3.112.
In the NORMAL and aPEN LOOP modes the clock signal to the pulse sequence ge-
nerator is obtained from the display system via the plug contact G.17. The tele-
printer signal from the emitter follower EF3 (TP19. 02) is fed to a relay circuit
RELl which supplies approximately t 20 rnA to the line modulator. In the aPEN
LOOP made the teleprinter signal is also fed locally to the input terminal of the
data receiver via the MODE SELECTOR segment SW3a. as will be described in
Section 3.4.

In the two TEST modes the clock signal to the pulse sequence generator is taken
from a clock generator CGt (TP21. 06). The frequency of the cIock signal can be
selected by the TEST GENERATOR switch SW2. The available frequencies are 2,
10. 100 and 6000 e/s. The three low frequencies are convenient when the opera-
tion of the shift register is cheeked visually by means of the transmitter indicator
card L, while the highest frequency may be used when signals are mcasured with
an oscilloseape.

In the TEST (1) made the data transmitter is working in a normal manner apart
from the different cIoek !requencies used. Also. the output teleprinter signal is
disconnected from the line.

In the TEST (2) mode. which is a free running mode. the operation is somewhat
different. The PS pulse, which normally is fed to the reset terminal (jlS. 34) of
the SRi circuit controlling the clock gate. is disconnected by the MaDE SELEC-
TOR segment SW3b. When SRl receives a start puIse (jiS. 30) the clock gate is
opened and will rema in open until the system is switched back to any of the other
modes. The element and character counter will therefore run continuously and
all control signals are steadily repeated. The PS waveform is in this made con-
nected to the input terminals of the diode logics DL3 of the address and informa-
tion set pulse channeIs via an emitter follower EFi on card 16. When a complete
message consisting of three teleprinter characters has been generated. the ad.
dress and information are transferred to the shift register by the negative edge
of the PS signal and the whole message is repeated.
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3.4 Data receiver and store
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3.4.1

3.4.1.1

In the data receiver the information content of the reccived teleprinter signal is
converted ioto parallei information in a shift register under the control of a sequ-
ence contral unit. During the conversion period the received message is continu-
ously eheeked \;ly an address and parity checking unit. If the message is approved.
an erase pulse and a delayed sel pulse are delivered to the data store. According
to the received address At-A5 a word in the data store is selected and the angle
information q>1- q>9 is transferred to this word location.

The receiver circuits are located in panel CD, and the store in panel EF. Same of
the store control circuits are located in panel CD.

Sequence contral and data conversion

The description belaw is given with reference to the main block diagram in Figure
3.115 and the contral signal waveform in Figure 3.113.

The signals from the line demodulator are received by a relay circuit REL2. When
the MODE SELECTOR switch SW3 is in the NORMAL pasition, regenerated signals
(TP22. 13) are fed to the input terminal (j6. 06) of the data receiver. When the sys-
tem is operated in the OPEN LOOP made or in either of the TEST macles. the line
circuit is disconnected and the signals from the Iaea l data transmitter are fed to
the receiver input terminal via aresistor loeated on the MODE SELECTOR switch.
In either case, MARK is rcpresented by ground potential while SPACE is negative.

For the following description the teleprinter signal shown in Figure 3.113 "",ill be
used as an example. Address No 4 (combination 01110) has been chosen. while the
angle combination is 010101010 corresponding to 170 angle increments or approxi-
mately 119.5°. The parity in this example is zero.

Pulse length discriminator

The negative start pulse is integrated by IN3 and amplified by EF3. The output sig-
nal (TP16. 04) reaches the trigger level of a Schmitt trigger circuit STl after a de-
lay of approximately 10 ms. The chain IN3. EF3. STl therefore acts as a pulse
length discriminator. being insensitive to negative interference pulses shorter than
10 ms.

The regenerated negative pulse (TPt6. 05) is further amplified and inverted by EF2-
IV1B and the positive output pulse (TP16. 06) is applied to the set terminal (j9.17)
of aset/reset circuit SRi. The setting of SRi is controlled by the inverted tele-
printer signal. V,Thenthe teleprinter signal is negative. as will be the case when a
start pulse is received, the control terminal (j9. 16) of SRl is grounded from the
output of inverter lVi (TP6. 03) and SRi is set. During the reception of a teleprin-
ter character. more than ane positive pulse roay be obtained from the output of
IV1B. Once sett however. SRi will not react to further pulses on the input j9. 17.

3.4.1.2 Clock generator

The negative output signal from SRi (j9. 1S) is amplified and inverted by EF2-IVl
and the control terminal (j1. 28) of c10ck generator CGt becomes grounded. The
generator thereby starts and the 100 c/s clock signal (TP1. 03) is amplified and re-
generated by EF3-STt. The output (TP1. 05) is further amplified and inverted by
EF2-IV1B. The resulting waveform S (TP1. 06) is shown in Figure 3. i13. The
clock signal S is started byevery teleprinter start pulse after a delay of approxi-
mately 10 ms and is turned off at the end of each teleprinter character by a P5
pulse derived from the sequence control unit (TP7. 08) applied to the reset termi-
nal (j9. 13) of the SRi controlling the clock generator. Once reset. the SRi is again
free to be set by the next teleprinter start pulse.

3. 4.i. 3 Sequence control pulses

The clock signal S from IV1B (TPL 06) is fed to the input of an element counter of
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four COt stages. The output waveforms frotTI the right hand side of the counter
stages eOt, designated A - D. are accessible on test points, and are shown in
Figure 3.113. The corrcsponding inverted waveforms, available from the left
hand side of the COt stages are designated A - D.

To avold excessive loadIng same of the output waveforms (A. C and 15) are ampli-
fled In emlttero!ol1owers and inverters (EF2 lVi). The various waveforms are
combined in five diode logica DLf acting as AND gates for negative signa15. The
output of each gate is amplified and inverted by EF2-IV1.

The £o11owiog waveforms result (a ONE being represented by a negative potential):

Pl = ABCD (TPI5.07)
mr

PZ = SABCD (TPI5.08)

P3 = ABCD (TP7.09)

P4 = SABCD (TP7.07)

P5 = SACD (TP7.08)

The PS waveform is used as a stop pulse within the sequence contral unit. It re-
sets the SRi controlling the clock CGi as described above. and also resets the se-
cand stage of the second COi stage of the element counter.

3.4. L 4 Shift register operation

The set and shift signals to the shift register are obtained by suitable gat ing of the
A wave[orm. The gat ing is controlled by Pi and P2 such that the gate controlling
circuit SRi is set by Pi and reset by P2. The output sIgnal from SRI (TP9. 04) IS
[ed to the control terminal (j8. 32) of G1. When Gi IS apen. an A sIgnal appears
at the output (TP8. 07), which is further amplified and inverted by EF2-IVl. The
output of lVI (TP8. 03) is applied as a set signal to the first stage of the shift re-
gister. The inverted set waveform obtained" from inverter IV3 (TP8. 09) is emp-
loyed as a shift signal. The positive going edges of the shift signal will be se en
to coincide with the front edges of the teleprinter information elements. The posi-
tive going edges of the set signal occur in the middle of each teleprinter element.
The set signal will set a aNE into the first shift register stage making the right
hand output negative if the control input terminal (jil.15) is at ground potential.
If ji!. 15 is negative. the first stage is not set. After the application of a shift
pulse, the first stage is reset. putting the right hand output at ground potentiaI.

Before the process starts, the state of each stage is determined by the contents
of the previously received message.

As an example. the processing of the teleprinter character shown in Figure 3.113
will be discus sed.

The first shift pulse shifts the old information one step to the right, and resets the
first stage to a ZERO state. During the first set pulse. the teleprinter element
AS is negative. The first SH1 state therefore remains ZERO. The second shift
pulse transfers this state to stage 2.

The second set pulse occurs in the middle of the positive element A4. The first
SH1 state therefore becomes ONE. The third shift pulse transfers this state to
stage 2. and the crevious state of stage 2 is transfer red to stage 3.

The proeess continues. At the end of character No 1. SH1 stages 1-5 contain the
information Ai-AS respectively. while stages 6.15 are occupied by old informa-
tion.

The second character is treated in a similar manner. At the end of this character
SH1 stages 1-5 contain <pS-<P9, and stages 6-10 contain A1-AS, while stages 11-15
contain old information. .,
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3.4.2

At the end of the third charaeter, all old information has been shifted out, and thE'
addres5, angle and parity digits will be located in the shift register as indicated
on indicator card M,

Atidress ans! parity checking eirc' its

For the description of the address and parity ehecking circuits constant reference
is made to the control \I,:aveiorms in Figure 3.114 and the main block diagram in
Figure 3.115. This part of the receiving system receives the output signal from
the first stage of the shift register and four pulses P1~P4 from the pulse sequence
control unit.

The negative going edges of the output from SH1 stage 1 of the shift register is em-
ployed for address and parity checking. As shown in Figure 3.113 a negative pulse
of duration 10 ms is generated for each MARK element received (TP11. 04). In
the diagram it has been assumed that the parity of the preceding message was a
aNE. 1£ the previous parity were a ZERO the dotted line in the diagram would ap-
ply. This, however, would not affect the number of negative going edges.

The output of SHl stage 1 (TP11. 04) is ampIified and inverted by EF2-IV1. and the
output signal from lVi (TP8. 04) is fed to the input terminal of a two stage address
and parity counter. The input signal to the counter and the right hand output wave-
forms E and Fare shown in Figure 3.1i4. where alBo the reeeived teleprinter sig~
nal has been repeated for reference purposes.

3.4.2. i Address checking

The P3 waveform (TP7. 09) from the pulse sequence control unit is connected to
the input terminal (j3. 32) of a two-stage character counter. The counter counts
the positive going edges of the P3 waveform, i e near the end of each teleprinter
character. The relationship between the counter right hand output waveforms G
and H and the P3 waveform is as shown in Figure 3.114.

In order to check that the first teleprinter character contains a possible address,
the counter waveforms E. F, Gand Hare connected to the input terminals of a
diode logic DL1 located on card 5, the circuit acting as an AND gate for negative
signala. When the address and parity counter has received three count pulses E
and Fare both negative. 1£ this occurs during the reception of the first teleprin~
ter charaeter, i e be fore the character counter has received the first count from
the P3 waveform. Gand Hare also negative and a negative output is obtained
(TP5.03). This outpul is amplified and inverted by EF2-IVI (TP15. 04) and fed to
the control terminal (j9. 31) of an SR1 circuit. The SR1 control potential is the re-
fore positive (O V) when the P2 pulse arrives, and SRi is set and the output voltage
I becomes negative.

The SR1 would remain unset, \vith I positive (O V) for counts different from 3, i e
for any first teleprinter character not containing a p06sible address. and at the
end of the first character SRi and the counters would be reset by a P4 pulse as ex-
plained in Section 3,4.2.5.

When a possible address has been reccived. the SR1 circuit is. however. set as
described above. The SRi therefore acts as a correct address memory during the
reception of the characters to follow.

3.4.2.2 Message checking

The P2 pulse is inverted by circuits EF2~IV1 (TP15. 05) and fed with negative pola-
:city to an input..9f a DL1 circuit, the other inputs ~ing l (correct address memo ry
output). Gand H (character counter outputs) and E.lfrom add..!.ess and parity coun~
ter). A..2DLi is an AND-gate for negative signais, E. Gand H must all be nega.
tive if P2 is to be passed by the diode logic. The requirements are satisfied near
the end of the third eharacter, before the arrival of the third P3 pulse. and then
only if the message is cO,rrect. A correct message is characterized by:

a) Correct address in first character (1 negative)
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b) Twa full eharåcters received befare the end of the third character (G and H
negative)

c) Total number of ONE's odd (E' negative)

If all the above criteria are satisfied. P2 is passed by DL! (TPS. 04). amplified
by EF2-IV8 (TP10. 09) and fed as an erase pulse to the data store (j18. 02).

The pulse is alsa fed to an integrator IN5 having a time constanl of 1 ms. The IN5
output is [ed through EF3 (TP10. 08) to a Schmitt trigger circuit STi, where the
triggering level is reached after 200 us (TP10.10). After amplification and inver-
sion in EF2-IV7 a positive set pulse is therefore obtained which lags the erase
pulse by 200 ~s (TP10.11). The set pulse is applied to the inputs of nine G4 gates.

3.4.2.3 Normal reset

The address and parity counter, the character counter and the address memory
circuit are normally reset by a controlled P4 pulse. The P4 pu15e from inverter
IVl (TP7. 07) is amplified and inverted by EF2-IVl and the output puJse 154 (TP8. 05)
is fed to the input of two_diode 10gic5 type DL!. The lower DL! circuit in the dia-
gram a150 receives the Gand H signal from the character counter on its input ter-
minals. When the character counter has received the third count from the P3
puIse. i e towards the end of the last teleprinter eharacter, both Gand H are ne-
gative and the negative P4 pulse is transferred to the output of DLi (TP5. 07).
The pulse il) further amplified and inverted by EF2-IV1, the positive output pulse
(TPi5. 09) being fed to the reset terminal (j9. 34) of the address memory cireuit
SRl.

The I output from this dreuit is thereby turned positive (O V) and is amplified and
inverted by the eireuits EF2-Gt on eard 8. (As shown the emitter terminal of the
Gi gat~ is grounded and the gate is therefore operating as a simple inverter). The
output I from Gt (TPB. 08) whieh is now negative, is fed to the second input termi-
nal of the upper DL1 cireuit. The negative P4 pulse will therefore appear on the
output terminal of this cireuit after a slight .inherent delay of approximately 2 ilS.
The output pulse (TP4. 07) is amplified by EF1 and fed to the input of diode logic
DL3. whieh is an OR gate for negative signais. The negative output pulse from
DL3 (TP16. 09) is further amplified and inverted by EF2-IV3A and the positive out-
put pulse (TP16.iO) is fed to the reset terminals of the twa eounters.

When the eharacter counter has been reset, the logic requirements of the G H P4
pulse resetting the address memo ry circuit (TP15. 09) are not fulfilled any langer
and the pulse is turned negative. The pulse length, deterrr.ined by internal delays
of the various circuits, is of the order of 2 us.

3.4.2.4 Missing start pulse detector

The address memory circuit and the counters will always be reset by the P4 sig-
nal when correct messages are received. When, however. a faulty message or
only interference is received, the normal reset action by the P4 signal may be dis-
turbed. An additional reset possibility is therefore required.

The second reset pulse to the address and parity checking circuit is initiated by a
long stop or MARK condition on the line. The line condition is sensed by a sel/re-
set circuit SR1 located on card 9. SR1 is set by the P4 pulse in one teleprinter
character and is reset by the P1 pulse in the next charaeter. The output from
SRi (TP9. 07) therefore consists of negative pulses of 35 ms duration. as may be
seen by sludying the pulses P1 and P4 in Figure 3.114. The negative pulses
from SR1 are integrated with a time constant of 250 ms in IN4 and further ampli-
ned by emitter follower EF3. As long as a continuous sequence of teleprinter
characters is received the integrated signal does not reach the trigger level of
the Schmitt trigger circuit 51'1. When, however, the last character has been re-
ceived the SRi circuit will not be reset since the Pi pulse is missing. The 51'1
circuit is then triggered after a delay of approximately 50 ms. The negative out-
put (TPi6. 08) is amplified by EF3 and fed back to a DC couplcd reset terminal
(j9. 23) in SR1. SR1 is reset and the circuit is switched back to its quiescent state
after a short delay. The obtained reset pulse (ji6. 22) is fed directly to a DC-

CONFlDENTlAL



Part Il 3.29 CONFIDENTIAL

coupled reset terminal (j9.22) in the address memory circuit. It is a150 trans-
ferred through the OR gate DL3 (TP16. 09). amplified and inverted by EF2-IV3A cir-
cuits and fed as a second reset pulse to the counters. As shown in Figure 3.114
the final reset signal to the counters (TP16. 1. O) therefore consists of twa positive
pulse s.

3.4.2.5 Reset for £aulty messages

The waveforms in Figure 3.114 indicate how t~e address and parity checking unit
operates when a correct message is received. The behaviour of the system when
a defective message is received wi11 be illustrated by an example.

Assume that the first address character in the received teleprinter signal contains
a wrong number (1,2.4 or 5) of MARK elements. The criteria for the positive con-
trol pulse t' F G Hare then not satisfied. and the output from the address logic
chain (TP15. 04) is negative inhibiting the setting of the address memory cireuit by
the P2 pulse. The a~ress is therefore not approved. and the I output of SR1 is ..E.,2si-
tive. The potential I at the input (j4. 31) of DLl is negative when the negative P4
pulse arrives. P4 is therefore transferred to the output of DL1 (TP4. 07). Both
the character counter, which has received one count by the P3 signal, and the ad-
dress and parity counter are therefore reset at the end of the first teleprinter
character.

The next eharaeter received contains the five most significant angle digits, but will
by the system be eheeked for a possible address. Assume that the character as a
worst case happens to contain three MARK elements. The character is then appro-
ved by the address memory circuit and the output I from the SRI circuit becomes
negative. Assume further that as a worst case the two last teleprinter characters
together COlltain an uneven number of MARK elements. (This can only_happen if
also the angle information is defective). The parity requirement (the E signal shal1
be negative at the end of the last teleprinter character) will therefore be satisfied.
The erase pulse and the set pulse to the data store are, however, still inhibited by
the message logie since the character counter has received one count pulse too few,
due to the resetting of the eounters after the first teleprinter charaeter. For the
same reason the first reset pulse t H P4 (TP15. 09) to the address memo ry eircuit
is inhibited and since SRl is not reset the first reset pulse to the counters will also
be laeking. The address and parity cheeking circuits are, however. reset by the
second reset pulse obtained from the Sehmitt trigger STI as described earlier.

3.4.3

3.4.3.1

Data store and associated circuits

The basie element of the data store is an SRIA stage with an.associated read-out
gate G6, ref Figure 3.116. Each SRIA stage represents one bit of angle in-
formation. and as the re are ten words each of ni ne bits. the complete store com-
prises 90 elements.

The store is eonnected as a matrix of ten lines and nine eolumns. Each line repre-
sents a certain word. each column represents a certain angle digit.

To select a word for setting or erasing information, the corresponding SELECT
WORD line (left hand side of the diagram) is grounded. Information can then be
set from the vertical SET cp lines from the top.

A word can be selected non-destructively for display or read-out by the application
of a negative potential to the appropriate READ WORD line to the right in the dia-
gram. The read-out gates G6 of the word selected are then opened. and the word
information is made available on the vertical q.. lines at the bottom. All gates G6
belonging to a given cp digit share a common collector resistor (10 kohm).

Word seleetion

When a complete message has been received by the shift register one of the ten
words of the data store is seleeted. The address digits AI-A5, which are contained
in the last five stages of the shift register, are fed as control potentials to the in-
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put terminals' of a word sclection unit through the EF2-IVl circuits on card 6. Fi-
gure 3.115. li an address digit is ONE the corrcsponding input terminal oi the
word selcetion unit is negative. otherwisc the input terminal is grounded.

A block diagram of the word selcetion unit is shown in Figure 3.27. The unit con-
5i5t5 of ten identical diode logics DLIA acting as AND gates for negative signa Is.
Each circuit has three input terminals which are connected to the input lines. As-
surne that address No 4 (by definition combination 01110) has been received by the
shift register. The input terminals jl0. 03. jl0. 04 and jl0. 05 of the word seleetor
unit are then negative while terminals jl0. 02 and jl0. 06 are grounded. The out-
put from the fourth DL1A circuit from the right (j 10.11) is accordingly negative
while the other output terminals are grounded.

The outputs from the word selection unit are amplified and inverted in ten EF2-IV6
circuits and the outputs from the IV6 circuits are fed to the word selection lines of
the data store as shown in Figure 3.115. Word selection line No 4 (j17.32) in the
data store will be grounded while all the other word selcetion lines are negative.
To avoid interference problems in the store the word selection signals are slightly
integrated by the Iv6 circuits.

I'
j'..
"\,

JO,
OL.IA

J" l" I" ,"

10
DUA

j'

TP'
TP<rp,
TP'
TP,

Figure 3.27 Word selection unit

3.4.3.2 Word erasure and setting

If the received message has been approved by the address and parity checking cir-
cuits, an erase pulse is fed to the erasure terminal (jlS. 02) of the store, and the
selected word is reset, reference Figure 3.116. When for example word No 4 is
selected, input wire No 4 is grounded, and only the SR1A circuits conneeted to that
line are reset by the erase pulse being applied to all stages.

The set pulse, which is lagging the erasure pulse by some 200 ilS, is fed to the
emitter terminals of nine gates G4 as shown in Figure 3.115. These gates are con-
trolled by the reeeived angle information qll-li'9 in the shift register. If, for in-
stance, CJllis a ONE, the output from the second SHl stage is negative. This nega-
tive potential is fed to the input terminal (j 17.04) of the emitter foHower EF2 apd
transferred to the gate base terminal. When the gate emitter terminal (j 17.14) is
grounded by the set signal from the address and parity checking unit a positive set
pulse is transferred to the output terminal of the gate (TP!? 03) and fed to the 'tll
set line (j2. 04) of the data store. If the received lp1 digit is a ZERO. the base ter-
minal of the gate is grounded, and the set pulse to the q>1 set line is inhibited.

Assume that the angle 010101010 has been received by the shift register. Positive
set pulses are then fed to the lJl2, iP4, (Jl6and 1p8 set lines of the data store while the
~et lines '+l1 , tp3, 'tlS, 1'7 and J1l9 reeeive no pulses. The received angle thereby
sets the appropriate SR1A stages of the store word seleeted by the word seleetion
line, the other words being unaffected due to the negative bias, reference Figure
3.116.

CONFIDENTIAL



Part Il

3.4.3.3 Automatic readout

3. 31 CONFIDENTlAL

The stored information may be read out by the application of negative pulses to the
re ad lines of the data store. During normal operation, read-aut pulses Ri-RiO
•..re applied in time sequence from the read-back system as will be described in
Section 3. 5. ~hese pulses are [ed to the read lines of the store via contral cir-
cuits IV1C-EF2. Figure 3.115. A detailed diagram of the circuits controlling the
read out of word No '1 is shown in Figure 3.28.

When the WORD SELECTOR switch SW9 is in the NORMAL position. the contral
terminal (jt7. 06) of IVte is grounded. Transistor Q2 is then cut off and roay be
regarded as disconnected from its collector load. A negative read-out pulse Ri
may then be transferred to the read line No 1 of the data store through a series re-
sistor of 10 kohm and the emitter follower EF2. Gates G6 of line No 1 (ref Figure
3.116) are therefore opened. and the states of set/reset circuits SR1A of word No 1
are read out through the gates on to the vertical common lines. The gates of the
other word lines receiving positive control potentials are closed. Gates G6 are
non-inverting. the output of a gate being positive (O V) when the right hand output
of the associated SRIA is positive (indicating that the information stored is a aNE).

'17.07

Rud j17.Ml

word No.1

SW4b

-12V

~C22
_C23
_C24

_C25
-C26
-C27

!T ---~;~
------e'.
01.02 :2N525

,.,

-12V

i17.20

11a06

i 21.06

J21.2 O

,,-.'
017 U .'OV.,

J. .,
•••• SWlta

•• wORD

• ..~ SELfCTOR
10 ,,

Figure 3.28 Read-out circuit for word No 1

3.4.3.4 Manual word selection

Jf the WORD SELECTOR switch SW4 is turned out of the NORMAL position. all
rV1e stages (ref Figures 3.115 and 3.28) become saturated. and the read-out pul-
ses Ri-Ri O are inhibited. If 5W4 is in position WORD No i, the read word No i
line is dircctly connected to a negative potcntial through SW4b. Word No 1 gates
G6 are all open (ref Figure 3. i16) and the word content is read out onto the verti-
cal common lines. The angle information is displayed on the indicators of card M
(ref Figure 3.115). Gates G6 of all other words are closed.

Similarly, if any other word is selccted by SW4, the information content of that par-
ticular word is read out ant o the vertical common lines and displayed.

3.5 Read-baek system

In order to present the stored angles on the A VA display. the rotor of a resolver
(RS3) is rotated in synchronism with the common 1600 c/s clock signal in such a
manner that ane complete revolution is aecomplished during 29 = 512 full c1oC"k
eycles (ref Part L Figure 2.17 and Part Il. Figures 3.106 and 3.107). Whenevcr
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3.5. I

3.5.2

the rcsolver totor angle coincidc5 with an angle in the store. a readback pulse is
requircd to the display multiplexing equipment to enable the resolver output sig~
nals to be passed on to the AVA display.

In order to accomplish this task, the 1600 els master oscillator clock signal is
a150 [ed to a nine bits counter such that the CQunter state and the resalver angle
bear a 1: '1 relationship. After each caunt. the CQunter state is compared with
every stored word in turn. Jf full icientity is fouod between the state of the CQunter
and one or more of the stored words, a coincidence pulse is generated.

The parts of the read-back system described belaw are contained on cards 1-14 of
the GH panel and cards 1-2 of the K panel.

Pulse sequence generator

The description is given with reference to Figures 3.117-3.118. A 1600 c/s signal
from the multiplexing circuits of the display system (j16. 02) is fed as a count sig-
nal to a 9 bits angle counter (j8. 16). The signal is also amplified and inverted by
the EF2-IV1 circuits on card 3, and the output (TP3. 08) is applied to the right hand
set terminal (j7. 30) of a counter stage C01. COi is here employed as a pure set/
reset circuit. The negative output of COl (TP7. 13) is amplified and inverted as
shown and the control terminal (j12.12) of a clock generator CG2 becomes groun-
ded. The cloek generator starts, and the obtained 80 ke/s eloek signal (TPI2. 03)
is fed to the input terminal of the counter stage COlA. The i: 2 frequency divided
signal (TPI2. 04) is further amplified and inverted by EF2A-IV3B.

The S signal obtained from the inverter IV3B (TP12. 05) is applied as a count sig-
nal to a four stage counter. The output signals from the right hand side of the coun-
ter stages. which are accessible on test points. are designated A. B, C and D. All
counter signals are amplified and inverted by the circuits EF2-IVl on card 2-3 to
avoid excessive loading of the counter. The amplified counter signals and the S
signal from the IV3B circuit are connected to the input terminals of eleven diode
logics of the type DL1. operating as AND gates for negative signals. With the in-
put combinations shown. a series of negativ~ pulses Rl-Rl0 is obtained on the DLf
outputs, the time difference between adjacent pulses being 25 ilS, equal to ane cycle
of the 40 kels 5 signal.

The output from the upper DLI (TP4. 02) is amplified and inverted by EF2-IVI.
The obtained positive pulse (TP3. 07) is fed to the right hand reset terminals (j1. 10.
j1. 28) of stages 2 and 3 of the four stage counter and also to the reset terminal
(j7.33) of the clock controlling circuit C01. This alters the input conditions of the
upper DL1 circuit, and the output of lVi (TP3. 07) becomes negative. The stop
pulse is thus a positive spike of only a few microseconds duration.

The output pulses Rl-RiO from the ten remaining DLl circuits are amplified by
emitter followers EF3 and fed as read-out pulses to the ten words of the data store
via the control circuits IV1C-EF2 in the receiver (ref Figure 3.115). As shown
in Figure 3.117 word No 4 is read out first. then word No 5 and sa forth. the last
word read out being word No 3. It is, however, of no importance where the read-
vut sequence starts since the only requirement is that all store words shall be
read out during the negative part of the 1600 c/s waveform.

Angle counter and coincidence circuits

The nine bits angle counter on cards 8-10 counts the positive edges of the 1600 c/s
clock signal from the multiplexing circuits as described above (ref Figures 3.117-
3.118). At all times the counter state corresponds to the angular position of the
read-back resolver rotor. For each count of the angle counter the ten words of
the data store are read out in turn as explained above and the read-out angle digits
cpl-,+,9 are amplified and inverted by EF2-IVl circuits.

Each digit is fed to one of the inputs of a coincidence gate G2. Jf the Cf digit is a
aNE, the input is negative, while a ZERO is represented by ground potential. The
other input is taken from the right hand side of the corresponding stage of the angle
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counter, obeying the same voltage ,,"ersus information rule. Each coincidence gate
G2 delivers a negative output only if both inputs are equal (both ONE or both ZERO).
otherwise the output is at ground potentic.l.

The outputs of the nine G2 gates are fcd to the inputs of a DL2 circuit acting as an
AND gate for negative signais. Thus a negative output of DL2 can only occur for
full coincidence in all nine G2 gates.

To discriminate against extraneous pulses near the pulsc edges the output combina-
tion from the Gl circuits is sampled by a strobe pulse of approximately 7 us dura-
tion. The strobing is obtained by feeding the 80 kc/s clock signal from CG2 and the
frequency divided signal from C01A to the input terminals j12. 23 and j12. 24 of the
DL2 circuit. To en sure that a coincidence pulse is obtained only during the read-
out period of the data store, the negative clock controlling signal from C01 (TP7. 13)
is further fed to terminal jlZ. 34 of DLZ.

As described in Section 3.3, the angle combination 000000000 is reserved as an
erase message. To prevent that this combination is shown as a readback strobe
on the display an inhibit pulse must be generated. As shown. all signals from the
left hand sides of the angle counter stages COt are fed to the input terminals of a
DL1 circuit on card 5. When the counter state equals the erase combination a nega-
tive pulse is obtained from the output of DLt (TP5. 05, TP5.06). The pulse is amp-
lified and inverted as shown and the input terminal jt2. 35 of the DL2 circuit is
grounded. A possible coincidence at 000000000. is thereby inhibited.

The negative coincidence pulses obtained from DL2 are amplified and inverted by
EF2-IVl, the inverted signal (TP12. 07) being fed to the set terminal (j7. 28) of a
COl stage, which here is us ed as a pure set/reset circuit. Jf COl has been set,
the control terminal (j12.19) of the gate Gi is grounded and the subsequent positive
hal! eycIe of the incoming 1600 c/s clock signal is transferred to the output of Gt.
The regenerated signal is fed as aset pulse to the shift register (jt7. 14) of the mul-
tiplexing circuits (ref Figure 3.107). The C01 circuit is next reset by the subse-
quent inverted set pulse (TP14. 09).

Read-back resolver drive and ~orth reset

A block diagram of the readback resalver RS3 drive is given in Figure 3.29. Mo-
tor M4 is driven at a synchronous speed of 8000 rpm by a 400 cls signal derived
from the main cloek signal 1600 e/s. the 400 c/s being amplified in motor ampli-
Her lv1A1. Through proper gears the resalver RS3 rotor is driven at a speed of
187.5 rpm. which corresponds to ane full rot<j,tion per 512 cycles of the 1600 e/s
cloek signal. The input of RS3 is fed with a constant amplitude 1600 e/s sine wave

and the outputs reproduce
the input signal mu1ti-
plied by the sine and co-
sine of the rotor angle.

".1600 r:ls l3 3 K.1!l

G.l8

,
K.13

J 2J, AS3

I~
122 .16 U4 Vrb sin fJ
JUS K.17 L3!l Vrb r:os p

K.l9 G21

Mechanically gang ed to
the drive system are
three discs each with an
eccentrie hole. The three
hales are in line every
third time the resalver
rotor reaches the North
position. The light from
a lamp is then permitted
through the holes on to a
photocell. the output of
which is amplified and re-
gene ra ted in synchronize r
SY1. SY1 thu sproduee s
a North reset pulse via
card plug eontacts K. 19
and G. 21 to the angle
counter in the readback
cireuits in Figure 3.118

Figure 3.29 Read-baek resolver drive. block diagram
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for every third revolution of RS3. The North reset pulse is by mechanical adjust-
ment phased to occur near a negative going edge of the angle counter input wave-
form (j16. 02 in Figure 3.1 i 7). such that reset daes not take place near a counting
edge of the counting wa veform.

The arrangement shown in Figure 3.29 is fitted on a dual card. one card contain.
ing MAi and the other SYt. All mechanical parts (M4, RS3. gears etc) are hou,Sed
in a mechanical structure mounted between the cards. The dual card is located in
card positions i. 2 of panel K.

Motor drive amplifier MAi

The motor drive amplifier is shown in Figure 3.30. The 400 c/s input square wave
is slightly filtered by the input circuit and further by the collector load of transis.
tor 02. Transistors 03-Q4 operate in Class B, delivering a push-pull signal to
transformer T2. One motor phase is connected to T2 terminals 4 and iD in paral.
leI with capacitor C6, giving a paraBel tuned LC circuit with the motor phase wind-
ing acting as the inductive element. The other motor phase is connected to a tap
on the transformer T2 secondary through capacitor CS, giving a series resonant
Le circuit. The two motor phases are thus fed with voltages of approximately 900

phase difference.

A fraction of the transformer output is fed through potentiometer pi to the base of
transistor as. When the AC input exceeds the base De bias, 05 conducts and its
output is peak rectified by D2, RiO, C7. The DC output is amplified in emitter
followers 06-07, and fed back to the input through diode Di. opposing the input
square wave signal. An automatic volume control is thereby obtained.

The same card also contains the electrical connections to the read-back resolver
RS3. and the light source for the photocell circuit.

•• ••• "In 4" "~.
,~,u." ••

"
,~ " "" ••• •••
" 'n •.,•• ,.. ••••••• ,.

Di - D2
Q1, Q5, Q7

Q2 - Q4
Q6
l 1
M3
R83

OA202
2N525
147T1 (w/heat sinka)
28302
Philips 8089N
Kearfott R172- 002
Kearfott R980-41A

• K
•••
"••

"•••••

Figure 3.30 Motor amplifier MAi and associateå circuits
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The synchronizer SYl is shown in Figure 3.31. When light falls on the photocell
Dl, a negative pulse results at the cathode. The pulse is amplified by emitter fol-
lower Ol, linear inverting anlplifier Q2 and emitter foHower Q3. After inversion
in Q4 the pulse' is rcgenerated by the Schmitt trigger cireuit Q5-Q6, the latter out-
put being arnplified and inverted by emitter follower Q7 and inverter Q8. A posi-
tive output North reset pulse of sharp edges is thus obtained.

The reset pulse must be properly timed. First. it shall occur near a negative going
edge of the angle eounter waveform (j16. 02 in Figure 3.117). This is aehieved by
meehanical adjustment of the stator of motor M4 in Figure 3.30. Secondly. the read-
back strobes must occur at the angles initially set. For this purpose the cursor re-
solver is orientated in any convenient angular position and an angle information
transmitted in a normal manner. The rotor of resolver RS3 is next mechanically
. turned until the readback appears in the direction transmitted. By this procedure
all circuit delays are fully compensated for.

For the above adjustment the angle having the binary combination 000000000 must
be avoided, because this partieular combination is automatieally transposed to
000000001 during transmission.

For practical purposes the North reset pulse occurs once for every three rotations
of the readback resolver. Once reset. the angle counter (ref Figure 3.118) will re-
main in proper phase.

_" _" _" _" _" _" _" _" _"
'"" " li '"

S " ". >l' ".
J2 )6 TPl "C' " ". m

" Ol' " "
uoop O' 470p '"

" '"" " n'". "O' " " "
"'Ol> ,n Ill',.. '" r" " '" '"".

..,.- .. ..
••• ." ." ." •••

Di
Q1

Q2 - Q8

OAP12
25302
2N525

Figure 3.31 Synchronizer SYl
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Figure 3.101 Strobe reporting station SRS-1
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AVT illumination

AVT gain

NORMAL - IFF

IFF gain

Seale illumination

RF gain

Zero circle

Cursor contral
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Figure 3.102 SRS operator controls
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Figure 3.104 SRS right hand door
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Figure 3.105 SRS 1eft hand door
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Panel AB
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Panel CD
Receiver
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Store
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Readbaek
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Figure 3.109 AN/FPS-8 servo system
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waveforms in address and parity checking
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Figure 3.116 SRS data store. block diagram
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4 CENTRAL STROBE RECEIVING STATION CRS-l

The main principles of the central strobe receiving equipment have been outlined
in Part I Section 2.3, and will not be repeated here. It is a150 assumed that the
reader is familiar with Part 11 Chapters 1 - 2.

For the location of the various circuit5 and contro15 reference is made to Figures
4.101 - 4.104 at the end of this chapter.

4.1 Strobe receivers and stores

A block diagram of the receivers and stores at the CSR station is shown in Figure
4.105. Receiver A receives messages from the 10eal SRS white the receivers B.
C and D receive angle messages from three rernote strobe reporting stations.
The receiver and store panels are in most respects identical to the corresponding
panels in an SRS. and reference is given to the description in Section 3.4. Some
minor modifications which have been introdueed are diseussed below.

4. l. l

4. l. 2

Reeeiver input circuits

A relay card type DAF 1./1.4 which in an SRS is located in the transmitter panel,
has been mounted in card position 22 in eaeh of the reeeiver panels at the eSRo
The reeeiving relay circuits REL 2 reeeive double eurrent either from the loeal
SRS (receiver A) or from the line democlulators (reeeivers B. e and D) via the Y
plint and terminals jl2. 26 and j22. 28 in each receiver. The REL 1. circuits on the
relay eard are not employed at the eSR and the A. T and Z connections on the Y
phnt are therefore unused.

The regenerated teleprinter signals from the REL 2 circuits (j22. 32) are fed to
the LOCAL RECEIVER switch SW3 as shown. When switch SW3 and the NORMAL-
SIMULATOR switches SW5 - SW8 are in the NORMAL positions. the regenerated
teleprinter signal (j22. 32) from each REL 2 circuit is fed back to the input termi-
nal (j6. 06) of the same receiver. When the LOCAL RECEIVER switch is in posi-
tions B. e or D the regenerated teleprinter signal from REL 2 in receiver A is
connected to the inputs of receiver B. C or D respectively, while the signals re-
ceived from the line demodulators are disconnected. By this arrangement all the
receivers at the eSR may be tested locally by feeding test messages from the loeal
SRS to the input of the various recei ve ra.

By means of the NOR1v1AL-SIMULATOR switches SWS - SW8 the input signala to
the receivers may be taken either via the LOCAL RECEIVER switch or from a tape
simulator. a description of which is given in Section 4.4.

The input regenerated signals (j 6. 06) are treated by the receivers as described in
Section 3.4, and the angle information is transferred to the data stores. All con-
nections between receivers and stores are unmodified and will therefore not be de-
scribed here.

Read-out control circuits

All words of stores A • D may be read out in sequence by means of time multiplex-
ed read pulses Ri • Ri Oand station selecting pulse 5 SA - SD supplied from a read-
out unit. The store words may also be selected manually by means of STAT ION
SELECTOR switch SWI and WORD SELECTOR switch SW2.

When the STATION SELECTOR switch is in the NORMAL position. the station se-
lecting pulses SA • SD are distributed to the control terminals j21. 20 of the four
receivers via the switch segments SWi band SW1.e as shown. The ten read pulses
Ri • RiO are fed in paraBel to the read-out control circuits of all receivers. The
WORD SELECTOR switch is floating and roay therefore be regarded as disconnec-
ted from the input read lines.
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A deta iled diag ram of the
read-out control circuits
in receiver A is shown in
Figure 4.1. Assume that
station A has been selec.
ted for readout. Station
selecting pulse SA is then
at ground potential (O V)
while the three other sta-
tion selecting pulses SB -
SD are negative. Since
control terminal j21. 20 of
receiver A is grounded,
the transistors in the lY1e
circuits are all cut off and
may be regarded as dis-
connected from their col-
lector loads. The readout
pulses Ri - RiO are then
transfe rred to the read
lines of store A via the 10
kohm series resistors and
the emitter fo11owers EF2.

When store B, C or D has
been selected for readout,
station seleeting pulse SA
is negative and the transis-
tors of the lY1C circuits
are saturated. The input
terminals of the emitter
followers EF2 are thereby
g rounded and the read pul-
ses Ri - RiO are inhibited.Statlon

w.etlng
puls.
SA

Ol

Ol

010

""

""

x.'"

Suppr •.•.s word No.2

~I'
7.22 H.le

2122 H.26

12UO

oaUK

0710.

••5'

H.02

''0'
IVIC .OY

IV1C '6V

EF2

-12V

17.24

Read-out control circuit for
receiver A

R.ad word Hol 0.22

Re-ad word Na.lO o.Xl

Figure 4. 1

During normal operation
the four stores A - D are
selected in turn by the sta-
tion seleeting pulses SA •
SD and the contents of the
40 store words are read
out in time sequence. As

shown in Figure 4.105 output cp1- c.p9lines from the four stores have been strapped
together on card plugs F. J, N and R. In stores A, B and C the common collector
load of the G6 gates, which are located on cards i, 3, 5 ... 17, have be en discon-
nected (ref Figure 3.116) while store D is unmodified. All fort y G6 gates for a
given cpdigit therefore share a common co11ector resistor. The binary angles re ad
out from the stores are presented in sequence to the input of a sine/cosine conver-
ter as shown.

4.1.3 Strobe erasure panel

A strobe can be selectively blanked by 6uppression of the normal readout of the
store word. This is obtained by grounding of the collector of appropriate inverter
rVtC, as indicated in Figure 4.1.

A selective strobe erasure panel is located at the triangulation table. The panel
contains one row of twelve push-buttons for each strobe reporting station (48 push.
buttons altogether). Figure 4.2 shows the circuit diagram for the station A era~
sure controis. All switehes are two pole double throw switches. Eaeh switch has
a bui1t~in lamp which is weakly illuminated in the unoperated position, and more
strongly illuminated when the switch is operated.

Switches sw1 - swiO are engaged when pushed once and disengaged when pushed
twice. Switches sw1i- sw12 are mechanically interlocked such that if one switch
is slightly pressed the other switch is released.
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Jf sw11 and swl2 are both unoperated, switches swl - swlO inlependently control
the blanking of the ten store A words. When for example 5w1.!is unoperated. diode
Dl is floating, and transistor Q2 in Figure 4.1 is active. lf sw1. is engaged. diode
Dl shorts the Q2 collector to ground. If 5w11 is operated, switches sw1. - 5W1.0
are overruled whether they are engaged or not, as the common earth return is
removed. and all store A words are displayed. If 5w12 is operated. all diodes 01 -
010 will have 'their anode earthed whether 5w1. - 5w10 are opel~ated or not, and all
store A words are blanked.

• •~ ~.
o o• •
•• o~
o •

Era •• word No. a. •• o
C .

/"'1
•.... '"

'1 Al •• •• •• A7 '.1 Ai A10

VB.06

11::J

VB.05
'w' ,wl .w, .w< 'w' .w' .w7 .w. .w' swl0 sw11 ,w12

r

o,
J 1.01 ••• .0' .0. .'0 .'1 ." .16 .1 • .70 .1I

VA.Ol .., .03 "'- .o. .OS .07 .0. .og JO .<,

X.Jl 31 ." ••• .35 .36 .37 .3• .39 .<0 .0

H,02 03 0< O, 06 07 O. 'O 11

J 17.17 17.34 18.17 ta. 34 10.17 19.34 20.17 Z0.34 21.17 'l1.34

01-010; OA95
11-110 : 12V, 50mA,(Taunus.

Strobe erasure controls for station A
l'chl)

Figure 4.2

4.1.4 Manual reaclout

The content of all store words may for test purposes be read out manually by the
STATION SELECTOR and WORD SELECTOR switches, the Iread out angle digits
<p1- CP9 being presented on indicator card U on the control panel (ref Figure 4.105).
When the STA TION SELECTOR switch is turned out from th~ NORMAL position the
read pulses R1 - Ria from the reaclout units are inhibited. th~ inhibit terminal of the
readout unit being grounded from contact 13 on SW1a as shown. At the same time
.12 V is fed to the WORD SELECTOR switch via contact 26 on SW1a. When the
STATION SELECTOR is turned to the A position. the station selection terminal
j2t. 20 of receiver A is grounded via terminal 13 of SW1b while the corresponding
terminals of the other receivers are connected to -12 V via the SW1b and SW1c
segments. The ten words of the A store may then be select~d for manual readout
by turning the WORD SELECTOR to any of its ten positions. I When the STATION
SELECTOR is turned to the B position. station selection terminal j21. 20 of recei-
ver B is grounded. the corresponding terminals of receivers A. C and B being ne-
gative. Any word of the B store may then be selected for n'lanual readout. and so
forth.
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4.2 Readout unit and coordinate selection

The rea,dout unit supplies the readout contral circuits of receivers A • D with read-
out pU,Iaes Ri - RiO and, station seleeting pulses SA - SD while the Xc, Ya origin
c,S!0rdmates correspondlng ~o the geographical position of the four participating sta-
hons are prese.nted to the display system by the coordinate seleeting circuits. The
origin coordinates are shifted in synchronism with the station seleeting pulses but
in a slightly different ?hase as will be made c1ear below. Blanking pulses for
strebes and origins to the display system are aha provided by the readout unit.

The readout unit and coordinate sele eting circuits are located on cards 1 - 15 in
the AB panel. The description is given with reference to the diagram of waveform
Figure 4. i 06 and the block diag ram Figure 4. i 07.

4.2.1 Pulse sequence generator

The readout unit receives positive SYNG SWEEP, 1140nmll and STOP LINE pulses
from the main radar display system via the Z plint as shown. The pulses, of amp-
litude 1. - 2 Vand duration 4 - iO !-LS, are amplified in pulse amplifiers PAi. as
shown in Figure 4.3. When a positive pulse is received on the input the grounded
base circuit transistor is saturated and a positive pulse of i2 V amplitude is
obtained from the output.

The arnplified "40 nmll pulses are frequency divided in a counter stage COi on
card 7 while the amplified SYNC SWEEP pulses are fed to the reset terminal j7. 30
of the same counter (ref Figure 4.i 07). The GOi stage is reset by the very first
SYNC SWEEP pulse received and will thereafter remain in step with this signal.
The frequency divided waveform from C01 (TP7 .i3) is amplified and inverted by
the circuits EF2 - lVi and the output from lVi (TP3. 16) is fed as a clock signal to
a four stage counter. The amplified counter waveforms together with the clock
signal S are connected to the input terminals of eleven diode logics DLi acting as
AND gates for negative signais. A time sequence of ten read pulses Ri - R10 is
thus obtained. The pulses are fed to the readout control circuits of the four recei-
vers as described in Section 4.1. 2. A reset pulse obtained from the lower DL1
circuit in the block diagram (TP4. 02) is app"lied to the reset terminals of stages 2
and 3 of the counter via the EF2 - lVi circuits. For detailed description reference
is made to the pulse sequence generator described in Section 3.5.1., which is iden-
tical apart from the difference in frequency.

-12V

SIV
OV

100

Ik

2.2k

56

2N525

n-OV

JL -12V

Figure 4.3 Pulse amplifier PA 1

When the STATION SELECTOR switch SV-li on the control panel is turned out from
its NORMAL position the input terminal of the four stage counter (ji. 16) is groun-
ded and the c10ck signal S is inhibited. The Ri - RiO output terminals of the pulse
sequence generator are then grounded and the store words may be re ad out manu-
ally by operating the WORD SELECTOR switch as described in Section 4.1.4.
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I

4.2.2

4.2.3

The amplified STOP LINE pulse (j13. 23) which arrives at the end of the display of
each triangulation strobe, is further amplified by EF2 -lVi a~d EF2 - Gt as shown.
The Gi circuit is here used as an inverter. The negative pulse obtained from lVi
(TP11. 05) is applied as a sampling pulse to a blanking circuitlDLZ in the CD panel
while the positive pulse from Gi (TP11. 07) is fed as a start pulse to the pulse gene-
rator of the sine./cosine converter via the NORMAL-MANUAlJ TRIGGER switch on
the contral panel. The application of these pulses is further described in Seetian
4.3.

Sta tien selection unit
The RiO pulse from the pulse sequence" generator is amplified by twc EF2 - lVi cir-
cuits, and the negative output pulse (TP3. 09) is fed to the inpllt terminal (j8. 16) of
astation selection counter. counting.,!.he positi.::.e edges of thelR10 pulses. The out-
put waveforms from the counter (E. E. F and F) are connected to the inputs of four
DL1 circuits acting as AND-gates for negative signais. 1£ fo~ example 'E and rare
both negative. a negative waveform is obtained from the upper DLl circuit (TP4. 06).
This waveform is further arnphfied and inverted by the circuits EF2 - lV1 - EF2,
and the positive output pulse SA is fed to the readout control 11ircuits of receiver A
(ref Figure 4.1). The ten words of the A store are then read out by the re ad pulses
Ri - RiO (ref Figure 4.105).

When w0rd No 10 of store A has been read out, the station selection counter recei-
ves a count from the RiO pulse as described above. and new the counter outputs E
and F become negative. A positive SB pulse is then generate~ and store B is selec-
ted for readoul. The station selection pulses se and SD areOgenerated in a similar
manner and the information stored by stores C and D is read out.

During each radar sweep four store words are read out (ref Figure 4.106), and the
time taken for a complete readout cyc1e (fort y words) is thus 45 ms. Each angle
message is therefore sampled approximately 22 times per second. and the triangu-
lation strobes are displayed essentially without flickering. I

Origin coordinates seleeting circuits

The re ad pulse R2 is amplified and in ve rted by the circuits EF2 - IV!. and the posi-
tive output pulse (TPi1. 04) is fed to a coordinate selection c~unter. The counter
waveforms (G. ~. Hand 'H) together with p6 pulses derived from the sine/cosine
converter are fed to the input terminals of four DLl circuits1as shown. The P6
pulse arrives approxirnately 150 I-1S after a STOP LINE pulse1
1£ for example the waveforms G and li are both negative. the negative P6 pulses are
permitted through the upper DL! circuit (TPS. 07) and are further amplified and in-
verted by EF2 - lVi. The first positive output pulse from lVi (TP9.0S) which has
the logic designation t: H P6 sets the upper SR3 circuit controlling the station A
coordinates and resets the lower SR3 circuit on the diagram J>1Vhichcontrols the sta-
tion D coordinates.

I
The two G7 gates controlling the coordinates XA and YA are then opened and all
other G7 gates ciosed. When the next R2 pulse is received by the coordinate selec-
tion counter the G7 gates contrailing the XB and YB coordinates are opened. and 50

forth. The X and Y coordinates of the four stations are thus lread out in a sequence
(ref Figure 4.106). The outputs of the gates are amplified by emitter followers
EF4 and EFS as shown. and fed to the display system via thel Z plint. In the circuit
combination EF4 - EFS twa complementary transistors (pnp and npn) are employed
to reduce drift due to temperature effects.

To ensure that the angles read out from for instance the A store are presented as
strobes from the A origin. the station selection counter and the coordinate selection
counter must be interlocked. When the Gand H waveforms of the coordinate selec-
tion counter both become negative. a negative pulse is obtain'cd from a DL1 circuit
on card 6 (TP6. 06) which is amplified and inverted by EF2 - tVi. The positive out.
put pulse from lV1 (TP1i. 03) is connected to the reset terminals of the station se-
leetion counter as sho'Nll. The correct phase relationship between the counters is
established by the first reset pulse received and the station selection counter is
thereafter normally not affected by the reset pulses. I
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4.2.3.1 Coordinate adjustments

4.6 CONFIDENTIAL

4.2.4

The X and Y coordinates of the four stations rnay be adjusted by rneans of potentio-
metres pi - pS on card 13. As shown, the potentiometres are strapped together at
on~ end and connected to the main reference voltage of the display system. The
other end of the potentiometrcs is either grounded or connected to a stabilized
-1 V source as shown l,

As described ahove. the whole readout cycle is stopped when the STATION SELEC-
TOR switch is turned out from the NORMAL pasition. It is therefore p06sible to
seleet the X and Y coordinates of any of the four stations manually byalternating
the .?TATION SELECTOR switch between the NORMAL and IIA" positions while
the outputs from the SR3 circuits are observed. When the output from the upper
SR3 circuit (TP12. 03) is negative (-20 V) and the outputs from the other SR3 cir-
cuits (TP12. 04 - TP12. 06) are positive (+20 V). the coordinates of the Astation
are selected. The coordinates XA and YA may then be measured with a high pre-
cision voltmeter at the outputs of the emitter followers EFS (TP13. 02 and TP13. 01
respectively). The coordinates are adjusted to their correct values by rneans of
potentiometer p1 and p2 as shown. The selection and adjustment of the other co-
ordinates are done in a similar manner.

For the present reference voltage of 15.347 V, which corresponds to 320 nm on
the display, the correct values of the coordinates are indicated in the waveform
diagram, Figure 4.106. li the reference voltage is altered the origin coordinate
voltage values must be altered proportionally. The coordinates are adjusted with
an accuracy befter thao t 10 mV, corresponding to a positional error less than
t 0.2 nm. •

Blanking circuits

The R2 pulse is amplified and inverted by the circuits EF2 - IV3 and the positive
output (TP14. 08) is fed as a blanking pulse to the display system via the Z plint.
This blanking pulse prevents the display of aminute orig in marker (not shown in
the diagram) when the coordinates are being switched (ref Figure 4.106).

The blanking of strobes is initiated from a blanking circuit located in the CD panel.
Due to the inherent delay due to the data handling in the sine/cosine converter the
blanking signal muet a160 be delayed. The set blanking pulse received from the
CD panel is therefore connected to the set terminal (jlS. 14) of the first stage of a
shift register as shown. The negative P6 pulses are amplified and inverted by
EF2 clV1 and fed to the shift terminal (j15. 03) of the shift register. The delayed
negative pulse obtained from the third stage of the shift register is inverted by
EF2 - IV3 circuits (TP11. 09) and connected to the display system via the Z plint.
When the sine/cosine converter is operated in one of the test modes STAR or IN-
CREMENT the set terminal of the shift register is grounded from the SINE TABLE
switch SW4 on the control panel and the blanking of strobes is thereby inhibited.

4.3 Sine/cosine converter

The angles stored contain each nine binary angle digits lp9 - ql1. For display pur-
poses each angle must be converted into analog sine and cosine voltagee. This
conversion is accomplished by first determining the digital sine and cosine values
by means of a pre-wired ferrite matrix with associated circuits, and then convert-
ing the digital values into analog voltages through digital-to-analog converters.

l Due to the geographie locations. all origin coordinates are zero or positive.
The -1 V is here on ly used to bias out the base-emitter voltage drap. For geo-
graphie locations requiring negative coordinates, a negative reference voltage
derived from the main reference voltage must be incorporated.
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I

4.3.1 Basic trigonometric rules

The ferrite matrix holds all sine valucs for the 27::: 128 possible first quadrant
angle~. The cosine value of a first quadrant angle roay be fouod by taking the sine
of' the complement angle. The sine and cosine values of angles outside the first
quadrant can be fouod by means of usual trigonometric rulcs als given below.

In a bina ry ang le

<p ; (<P9. cp8. '1'7. <p6. <p5. cp4. cp3. cp2. <pl)

the twa most significant bits tp9 and <pS represent the quadrant in the following man-
ner:

be desig-<P9land <p8 will

First quadrant <p9 ; O. CP8 ; O

Second quadrant : <P9 ; O <p8 ; 1

Thi rd quadrant <p9 ; 1 CP8 ; O

Fourth quadrant CP9 ; <p8 ;

.For data handling reasans, the quadrant information bits
naled 02 and Q1 respectively.

The remaining bits <p7 . 4>1 define the location of the angle w:ithin the given quad-
rant, and will be designated the first guadrant angle, defined by

1 ; (cp7. 4'6. '1'5.4'4. '1'3. <1'2.4'1)

A nine bit angle IP is therefore given by

'I' ; (02.01.1)

The digital trigonometric rules ("an then be laid down as sho'Wlnin Figure 4.4 where
£(1) is the matrix function.

Figure 4.4 Logical relationship betwecn the
trigonometric functions and the
matrix £unction

0001101

111 0011

1110010

7 ;

1 - 1 ;

7 - 1 ;

7 + 1 - 1 ; 10000000

10000000

The complernent angle is thus
found by subtracting the least sig-
nificant digit from the angle. and
then tak ing the inverted angle di-
gits. I

Examplc:

where

For the conve rsion equivalent to
900_ l. the £ollowing digital ru le
applies I

There is one exception from the
ru le • for l '= 0000000. In this
particular ca.se, one should take
r = 1111111 instead of ~,

O
l

1
O

Qucdrant

o
O

Ol
02

sin 'P; (01'02)1(1) - (01'02)1(1) +
(01.02)1(90°_7) (01'Q2)1(900-7)

cos cp ; (01'02)1(90°-1) (01'02)1(90°-1)

(01. 02) 1(7) + (Ql. 02) 1(1)

I
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as otherwise the quaclrant is changed. This exception from the rule daes not in-
volve any display inaccuracy. as sin l = O makes ane of the output deflection volt-
ages zero.

s~n , is read out with eight digitsl where sin 90° = 11111111. The least signifi-
cant digit thus r.epresents

!
256 - 1

1
= 255

4.3.2

4.3.3

Data flow. principles

A complete block diagram of the converter is given in Figure 4.109. Data proeess-
ing takes place in severai steps, governed by pulses derived from a pulse sequence
generator. The angle digits are first inserted in an input (Y-reg18ter. The r part
of the angle is next used to seleet the appropriate ferrite matrix core or cores,
and sin -, is obtained and stored in an intermediate I-register. The digital sin l
is next routed to a sine or cosine register according to the quadrant information,
and a sign digit is added.

Partly during the above proeessing. a aNE is subtracted from l (if l I 0000000)
in the a-register and the complement angle r-:-r digits select the appropriate fer-
rite core or cores to give cos l. The digital cos., is then transferred to the 1-
register and next routed to a cosine or sine register in accordance with the quad-
rant, and a sign digit is added.

The sine and cosine registers directly drive two digital-to-analog converters.

Pulse se uence generator

All control waveforms (ref Figures 4. 10B - 4.109) are derived from the outputs of
a twelve stage shift register located on cards 19 - 21 in panel CD. Shift pulses
are obtained from an 80 kcls free running clock generator CG2 after a frequency
division by 2 in a counter stage COlA (TP18. 04) and amplification in an emitter
follower - inverler EF2A - IV3B chain (TPI8. OS).

The pulse sequence is started by an amplified STOP LINE pulse obtained from the
readout unit.

This pulse is fed to the set terminal (j27. 13) of an SR1 circuit via the NORMAL-
MANUAL TRIGGER switch on the control panel as shown. The outputs from SRi
are connected to the shift controlling terminals of the first SHi stage. On arrival
of the first shift pulse this stage is set to aNE and the SRi circuit is reset from
the output terminal (j19.16) of the first stage of the shift register.

The ONE condition of the first SHl stage is shifted downwards in the shift register
and a pulse sequence is generated. The pulses obtained from the lower output ter-
minals of stages 2 - 11 (i e the outputs accessible on test points) ~e designated
Pl - PiO while the inverted outputs from the upper terminals are Pl - PiO.

The pulses P1. P2, P3, P4, PS. Pb, PB, PS and PlO shown in Figure 4.108 are
taken either directly from the shift register or via emitter followers and inverters.
The l5j. "P4 and ~ pulses from the shift register are connected to the three input
terminals (j22. 16. j22.17. j22. 18) of a DL! circuit. The output of DL! (TP22. 04)
is further arnplified and inverted, and the waveform P3 + P4 + P9 (TP8. 09) is fi-
nally obtained.

The wave!orms P4 + P7 and P4 + P8 are generated in a similar way. the aut-
puts from the DL1 circuits (TP2Z. 05 and TP22. 06) being inverted twice. The con-
tral terminals of all gate circuits Gi in the sineleosine converter are grounded
and these circuits therefore act as simple inverters.

The negative P4 + PS waveform obtained from GilTP24. 07) is connected to the in-
put of a DL1 circuit together with the shift signal B. As the DL1 circuit acts as
an AND gate for negative signais. the P4 and PS pulses are transferred to the aut-
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Figure 4.5

put on ly during the negative half
cycles of thelshift signal. The out-
put waveform from DLI (TP22. 07)
is amplified ln a core driver CDl
which delivcrs current pulses
P4~ + PS't to the read wire of the
ferrite matrix. A diagram of the
CDl circuit is shown in Figure
4.5. I
A P6* pulse is obtained by com-
bioiog the P6 pulse from the shift
register (TP20. 07) with the inver-
led shift signal B and the clock
signal A in alDL1 circuit. A nega-
tive pulse of1duration approxirnate-
ly 61-15 (the second quarter of the
P6 pulse) is lobtained from the out.
put (TP22. O~). The pulse is fur-
ther amplifi~d in the circuits EF2-
Gt and EF2 i IYi as shown.

A P10'f pulse (TP23. 04) is generated in a similar manner.

The P9* pulse (TPIO. 05) is generated by combining the P9 pulse (TP21. 05) with
the shift signal in a DLf circuit. The output pulse (TP12. 05)1' is amplified and in-
verted as shown.

4.3.4 Input a - register and blanking logie
I

In the description below, the data handling of the Bi word will be treated in some
detail. The principal events wil! be given with reference to Figure 4.108.

The read out angle digits ~1 - <4>9are red to the sel controlliJ1g terminals of the in-
put a-register and a150 to an ALL ZERO detecting logie DL2. li lp.; 000000000,
all DL2 inputs are negative and on arrival of the first STOP LINE pulse. the pulse
is permitted through DL2 and emitter follower-inverter EF2 ~ lVi as a sel blanking
pulse to the readout unit (event i). In the readout unit the blanking is delayed to
QCCUr when the strobe in qucstion is to be displayed (ref Sec don 4.~. 4).

Under normal conditions (i e with the SINE TABLE switch SVl4 in the NORMAL po.
sition) the a -register is cleared of old information by the P~ulse (event 2). The
a-register is next set with the new l.p1 - q>9 information by a 14 pulse (event 4). As
the a-register is connected as a backwards counter, counting operation during set-
ting is inhibited by the waveform P3 + P4 + P9 (event 3). '

The a -register now contains the first quadrant angle" in its upper seven stages
and the quadrant information in the two lower stages.

The., information (01 - 07, er1 - a7) is fed to the inputs of seven diode logics
DL4. The upper six logics are also fed with P6 and P10 pulses. The seventh diode
logic is fed with P6* and P10'X pulses. Upon arrival of the pJlses P6 (event 5) and
and P6~ (event 6) the., information is transferred to the corc selection circuits as
will be described in~CtiOn 4.3.5. I
Upon arrival of the P8 pulse a ONE is subtracted from / if 1 I 0000000 (event 9).
The P8 pulse is controlled by Of 07 in the following manner: All ar fi7 out.
puts are [ed to a DLt stage giving a negative output (TP11. 04.) only if OT - 07 are
all negative. The output is amplified and inverted by EF2 - G1, Gt being used as
an inverter. The Gt output (TPt 0.07) is [ed to one input (jt 1. 26) of an AND gate
DL1 together with the P8 pulse (jt1. 25). The PS pulse is thus permitted through
DL! (TPll. 05) and the EF2 - Gl chain (TPIO. 08) if l I 0000000, and is otherwise
inhibited.

I
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The.., - 1 (or.,) information is next passed on to the core selection circuits upon
the arrival of the PlO and P10~ pulses (events 13 - 14).

Note on North correction

D~e to the curvature of the earth. the various strobe reporting stations
roay have true North directions diffcring from the North direction of
the central strobe receiving statian. In the present closed system this
effect is taken care oi by adjustment of the SRS analog-to-digital shaft
encoclers such that all transmitted angles are referred to the CSR North
direction.

For a sy.stem where an SRS reports to more than one eSRo North car-
reetion at a CSR roay be required. Such correction can be carried out
by suitably proeessing the o-register contents prior to the sin r core
seleetion. This requires same additions to the pulse sequence genera-
tor and a few additional logics.

4.3.5 Core selection circuits

;'

I'

Dl-D12.0A9~

R' TP2
33.

.SY

.SY
RI6.ØK

0''<2'1

PlO••

Core selection logic

"
co,

The corc selection circuits consist oI seven diode logics DL4. each with two output
terminals. followed by emitter fol1owen~ and inverters EF2 - lVi and core driver
circuits CDi as shown. A detailed diagram of the DL4 circuit controlled by the

first stage of the input register is
shown in Figure 4.6. For negative
signals the DL4 circuit acts as two
pairs of AND gates, each pair be-
ing followed by an OR gate.

Figure 4.6

Jf the first COZ stage of the input
register contains a ONE the er1
output is negative and the negative
P6 pulse from the pulse sequence
generator is transierred to the up-
per output terminal (TP4. 02) of
the DL4 circuit. Jf the COt stage
contains a ZERO. the P6 pulse is
transferred to the lower output ter-
minal (TP4. 03). When lhe subtract
ONE pulse (Pfl) is received by the
n:-register the state of the first_
stage is changed and the 0'1 and erl
outputs change signs. The follow-
ing PiO pulse which shall feed the
ferrite matrix according to the in-
verted angle combination ] - 1 is
therefore transferred to the same
output as was the case for P6. The
stages 2 - 6 of the input register

which contain more significant angle digits roay or roay not be affected by the sub-
tract ONE action, dependent upon the binary combination. If a digit is unaffected
the P6 and PlO pulses are transferred to opposite outputs of the DL4 circuits.

The P6 and PiO pulses are transferred to the outputs of the six least significant
DL4 stages according to the following rules:

a) Transfer the P6 pulse to the upper output terminal if er is negative and to the
lower output terminal if ei is negative.

b) Transfer the PiO pulse to the lower output terminal if er is negative and to the
upper output terminal iI a is negative.

The most significant DL4 stage receives the P6* and Pl 0'* pulses together with er?
and 07 as shown. The connections of P6~ and PiO* are opposite to those of P6 and
PiO and the pulses are therefore transierred to the outputs of DL4 according to the
opposite rules, i e P6'* is transferred according to the PlO rule and Pl0~ is trans-
ferred according to the P6 rule.
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The negati ve pulses obtained from
the DL4 circuits are inverted by
the EF2 - lVi circuits and positive
pulscs are fed to the input termi.
nals of the core driver circuits
eDi. A diagram of the CDi eir.
cuit is shownl in Figure 4.7. The
circuit consi~ts of twa cascaded
emitter follo""ers (Darlington cir-
cuit). As th~ current drain is high
and of low duty cycle the -12 V is
supplied via ~n Re filter. The col-
lector current lo from the last
emitter follower is fed through
the corresponding selection wire
ex in the ferrlte matrix as shown.

4.3.6

Figure 4.7 COTe driver CDi

Ferrite matrix

For a full description of the fernte matnx FMi reference 15 rade to the wiring
diagrams of card type DAF 4/5 gIven in the AppendIx.

The matrix consists of 128 main cores and eight auxIhary cores. The cores are
organized in eight columns and seventeen rows. The main cores are located in the
rows O. 15 while the auxiliary cores are located in the x row'. A core located in
for instance column 6 and row 1 is designated C6•1,

Each main core is coupled to seven of the selection wires whi~e the remaining se-
ven wires bypass the core. Jf for instance the O 3 wire passes through the core
the a3 wire passes outside the core and sa forth. The auxili~ry cores are coupled
only to the more signifieant selection wires. I
The matrix is arranged in such a manner that the wires selected for the six least
significant wires always bypass the selected core (or cores). The current direc-
tion for the sa id wires eorresponds to core resetting. Other cores being coupled
to ai • a6 or 01 • Cib current carrying wires will therefore be reset. The wire
(0:7 or 0:7) corresponding to the most significant digit always passes through the
selected core or cores, and carries core setting current. This wire will a150 pass
through other cores. but without setting them as reset current will be present in
one or more Cll - 0:6, ar - ba wires. It is thus seen that the selection process
leads to the setting of only one main core plus possibly one OI~ more auxiliary x-
cores. I
Assurne as an example that the angle is given by .., = 0110011. i e <p7 = O. ;.p6= l,
c.p5 = l, c.p4 = O, <p3= O. q>2 = 1. CP.!...= 1. According to the rules given in Seetion
4.3.5 the selection wires 06, a5. 0:4, aJ. 0:2 and al will be pulsed by the P6 pulse
(event 5) and 07 is thereafter pulsed by P6* (event 6). The seven remaining selec-
tion wires receive no pulses.

As shown in Figure 4. B main core No 51 (C3• 2) and one auxiJiary core (C3. x) are
seleeted. al, (']'2, OJ, 04,05 and 06 bypass these cores, and inhibit all cores
through which the a7 wire is passing (plus a number of cores not coupled to 0'7) .

••The P6 pulse thus seta only cores C3. 2 and C3, x.

The matrix also contains eight read wires X1- XB, corresponding to the eight digits
of sin.." plus a read/reset wire. A read/reset wire bypasses the selected core
if the corresponding sine digit is a ONE. Output pulses will thus durinf readout
only occur on the wires corresponding to ZERO digits.
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Moln cor. No.51 C3.2

XI X5
X3 X8 X2 Xo4 X6 X7

AUlllliary cor. C3.X

;7 .1 cU d5 «1
;a «4 ;a

'.
(PS)

Figure 4.8 COTe selection Figure 4.9 COTe readout

The digital sine of the angle exemplified above is 10010101. Thus read wires XB. XS.
X3 and Xi bypass the aelected cores, ref Figure 4.9. The PS'" pulse of the P4"f +
PS'" waveform resets the aelected cores (event 10) and produces pulses on read
wires X7. X6, X4 and X2. All other cores are reset prior to the arrival of the re-
set pulse. The output pulses are amplified in eight read amplifiers RAi and fed to
the I-register as described later.

At a later instance th~proper wires 01 - Cl? ai - 07 corresponding to the comple-
ment angle ., - 1 (or") are selected (event~ 13 - 14). and sin"Y"'7"'T (or sin 7') 15
read out by a P4-H pulse (event.1.9) in a similar manner.

4.3.7 Read amplifiers RA1.

The pulses on the read wires have an amplitude of 150 - 200 mV. For noise cancel-
lation purposes the X wires are fed through the cores in alternate directions (accord-
ing to a Gray code). The output pulses may therefore be of positive or negative po-
lari ty.

Each read wire is connected to a read amplifier RA1, ref Figure 4.1. O.

-12\1

.l5
27 o

• 1.
100

.'6
120

O•

Figure 4. 1.O Read amplifie r RA 1.
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The signal from the matrix is [ed to a linear amplifier Ql followed by a phase io-
verter 02. The 02 emitter and collector outputs are fed through rectifying diodes
such that regardless of the polarity of th~ input signal the phase inverter output is
always positive. The positive output pulse is further amplifietl by transistor 03
which is bia sed to the point of saturation. The last amplifyin~ stage Q4 is biased
beyond cut-ofLby the R14 - RiS combination such that the pulse from 03 must ex-
ceed a certain level befare Q4 can uraw current. An input I pulse which exceeds
approximately 70 mV drives the output stage ioto saturation, yielding a 10 V output
pulse.

4.3.8 Intermediate 1- register

The I-register which is located on cards !6 - 17 in panel AD. contains eight C02
stages connected as simple set/reset circuits.

I
I

A PZ pulse transfers the I-register information to the sin~rl cosine register (event
i6) as described later. The I-register is next reset by a P4 pulse (event 17). and
the cos 7 information is entered in the 1- register upon the ap~li~ation of the P4
pulse of the p4 + P8 waveform (event 18) and the read pulse (event 19) to the
ferrite matrix.

The I-register is reset to the state 11111111 by the P7 pulse of the P4 + P7 wave~
form (event 7). I
Upon application of the first ferrite matrlX read pulse P8* the digital sin., is set
(event 10). This setting is controlled by the J5"B' pulse of the ~4 + PS waveform
(event 8). The C02 stages are thus set in accordance with sin., (in the example
10010101). the upper terminal of a., stage becoming negative if the corresponding
digit is a ONE.

4.3.9 Quadrant information O-register

The a-register contains twa C02 stages, th.e control terminais being connected to
stages 8 and 9 of the er-register (TP2. 07 and TP3. 03). The Q-register is reset
by the P8 pulse (event 9). and is set in accordance with a8 and a9 upon arrival of
the P9" pulse (event 12). Counting action during setting is inhibited by the P9 pulse
of the P3 + P4 t P9 waveform (event 11). When sett the O-rJgister outputs 01 and
02 equal outputs 08 and 09 of the O-register.

4.3.10 Quadrant information converter
I

The quadrant information converter consists of eight DL1 cirF=uits followed by EF2-
Gi circuits. the G1 circuits being uscd as inverters. The Gt outputs are strapped
together in pairs. The DL! circuits act as AND gates for ne!~ative signala while
each EF2 - G1 pair acts as a NOR gate. If a negative pulse is fed to either of the
two EF2 - G1 circuits of a pair. a positive output pulse is obtained from the com-
mon output terminal of the G1 circuits.

Upon application of a P2 puls..!:, to the DL1_circuits. one of thelmain four outputs
will deliver a positive pulse C- or Ct or St or S- to guide th~~further processing
of sin., from the I-register (event 16). Similo;.rly. a PS puls~'~ will provide a pulse
for the further proeessing of sin r-:-r (or sin)') (event 20).

With the designation used. S and C represent sine and cosine respectively. An 5
pulse denotes that the sine value stored in the I-register sho Id be routed to the
sine register. and the polarity indicates the sign to be affixecL Similarly. a C
pulse will route the I-register contents to the cosine register' with the proper sign.

The rules are given in Table 4.1 which may be compared with Figure 4.4.

As an example. assume that the input angle cp belangs in the ;econd quadrant. mak-
ing 01 = Q"2 = negative. The P2 pulse is then passed by the sleeond DL1 circuit and
a positive C. pulse is obtained (TP7. 07) indicating that the sin., contained in the 1-
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regist~r should be treat~d as a cosine value of negative sign. The subsequent PS
~ul~e l~ passed by t?e slxth DL! circuit and a positive '5+ pulse is obtained (TP8. 08)
mdlcatmg that the Stne value now stored in the I.register (sin r-:t (or sin'1 if
., = 0000000)) belongs in the sine register with positive sign.

The pos.itive S~pulse is fed dlrectly to the sel terminal (j25. 13) of the nioth stage
of the SIne register, and the C- pulse to the sel terminal (j27. 08) of the nioth stage
of the cosine register.

The negative St. S-, C+ and C- pulscs are fed to the eight diode logic5 DL4 in the
sine/cosine selection circuit.

Quadrant No Q2 Ql P2 (event 16) P5 (event 20)

1 O O s+ (TP12.03) C+ (TP11. 03)

2 O 1 C- (TP11. 06) s+ (TP12.04)

3 1 O s- (TP12.07) C- (TP12.02)

4 1 1 C+ (TP11. 02) s- (TP12.06)

Table 4.1 Generation of sine and cosine pulses

4.3.11 Sine/cosine seleetor

The sine/cosine seleetor comprises eight diode logics DL4. the two outputs of each
being followed by emitter foHower - inverter EF2 - IV1. The task of the sine/cosine
seleetor is to transfer the I-register contents to the appropriate sine or cosine re-
gister upon the arrival of the first 5 or C pu~se (event 16). and to the cosine or sine
register when the next C or S pulse arrives (event 20).

When sin., has been transfe rred to
either the sine or cosine register by
the Pl pulse as dcscribed above. the
I-register is reset to 11111111 by the
P4 pulse of the P4 + P7 waveform
(event 17). cos., is next transferred
to the I-register (events 18 - 19).

118,03

."
RI UK

e.. s-e - s.

01 - 012 & OA9'S

.,

A detailed diagram of the upper DL4 circuit is given in Figure 4.11. 51 is nega-
tive if the first C02 stage contains a aNE, whereas a ZERO would make ST nega-
tive. Assume that 51 is negative and that a negative S+ pulse is received on arri-
val of the P2 pulse from the pulse sequence generator (ref Table 4.1). A negative
pulse is then obtained from the upper output (TP18. 02) of the DL4 circuit. This
pulse is further amE!ified and inverted by EF2 - lVi and the first stage of the sine
register is set. If ST is negative, the S+ pulse is inhibited and no pulse is transfer-
red to the outputs of DL4. If instead of the S+ pulse an 5- pulse is received (third
quadrant)" the first stage of the sine register is set according to the inverted sine
digit, i e the S- pu16e is transferred to the upper terminal of the DL4 circuit if ST
is negative while this pulse is ir.hibited whcn 51 is negative.

When a Ct or C - pulse is received.
the pulse will be transferred to the
lower terminal aeeording to the same
rules and the sine digit 51 or the in-
verted sine digit S1 is transferred to
the cosine register. When the S- or C-
pulse is received. stage 9 of the sine
or cosine register respeetively is .set
to aNE as described above. The rea-
50ns for using the inverted sine com-
bination when the sign is negative is
made c1ear in Seetion 4.3.13.

Figure 4.11 5ine/cosine selection logie CONFlDENTlAL
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4.3. 12

cos., is now transferred to the cosine or sine register upon arrival of the PS
pulse to the quadrant information converter, according to the Ireceived 5+. 5., C+
or C- pulse (event 20) in a similar manner as described for the sin., transfer.
A study of Table 4.1 will reveal that if the sine register is selected for sin., • the
cosi'ne register is seleeted for cos "1, and vice versa.

Sine and cosine registers

The sine and cosine registers each contain nine set/reset cir::uits SRi.
gister is reset by a Pi puIsc (event 15) prior to the arrival of sin '1 and

From the above discu5sion it will be scen that the following r',lles apply:

Each re.
cos., .

4.3.13

a) Angle cp in first quadrant

The sine register contains sin" I and the cosine register contains cos.,. The
ninth stage of each register is unset.

b) Angle f.P in sec ond quadrant

The sine register contains cos.., and stage 9 is unset. The cosine register con-
tains the inverted sin., combination. and stage 9 is set.

c) Angle f.P in third quadrant

The sine register contains the inverted sin., combination and stage 9 is set.
The cosine register contains the inverted cos., combination, and stage 9 is seL

cl) Angle f.P in fourth quadrant

The sine register contains the inverted cos -, combination land stage 9 is set.
The cosine register contains sin.,. and stage 9 is unset.

Digital-to-analog converters DA1

The sine and cosine registers directly feed two digital-to-analog converters DA1.
A simplified diagram is given in Figure 4.12 together with altable indicating the
sine and cosine register contents at the angles <.p= O, 90. 180. 270°. Note that if
the sine or cosine value is negative. the corresponding register contains the inver-
ted eight least significant digits.

The display requires a negative polarity input for a positive deflection, and -15 V
corresponds to a deflection equivalent to 320 nm.

The DA1. includes a high gain DG amplifier with heavy negative feedback, making
the input impedance a fraction of an ohm.

The input contains nine switches. a switch being closed when Ithe corresponding di-
git is a ONE. Each switch controls through a high precision resistor an input cur-
rent to the amplifier. The current is supplied from two temperature controlled
highly stable Zener reference voltages (+18 Vand -18 V).

When all switches are apen. the amplifier input current is zero. When all switches
are ciosed. the input current is given by

1 1 1
; 18(2R + 4R + ... + 256R)

6. is adjusted such that I equals zero.

1
18R+c.

The maximum output voltage is preset to the clesired level by resistor Rf"

The detailed circuit diagram of DA1 is given in Figure 4.13. As switches are used
transistors 01 - Q9. The Zener diodes Z1 - Z9 serve to transfer the control volt-
ages positive ly (15 V for 11.5Z4. 12 V for 112Z4). Potentiometer PS serves for
fine adjustrnent of t:.. (ref Figure 4.12).

CONFIDENTIAL
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Contents of sine DA 1 Contents of cosine DAl
'I' sin 'I' sine reg output cos cp cosine reg output

000000000 O 000000000 O V 1 011111111 -15 V

010 000 000 1 011 111 111 -15 V O 111111111 O V

100000000 O 111111111 O V -1 100000000 +15 V

11 0000000 -1 100000000 +15 V O 000000000 O V

+18V trom
r.t.r. ne.

I
R.4 I

I

I [> Sin

I
I

'" '" '" '" '" '" ~ '" I~
~

.. N ~ m N'" ~ ~ I
N

;<, I RI
i ., "' h j~ , .,

I, , , I I
, ,

I I, , I
I I I
I I I, , I I ,
I I

, I I, I, I
I I I

I I , I ,
5' 52 53 54 55 56 57 58 59

4.3.14

Figure 4.12 Digital-to-analog converter DAL block diagram

The amplifier has an input balanced stage (transistors Ql1 - Oil). being ccnstant
current [ed from transistor Q14. Proper balanee is obtained by adjustment of P3.
The stabilized working paint is controlled by P4, and the zero paint by Pi. For
accurate zero setting. switch SWI is pressed whereby the feedback is interrupted
and full receiver gain is obtained.

The input stage is followed by a second push-pull stage QI0 - 013. which also
through feedback stabilizes the working paint of the first stage. The two output eas.
caded emitter followers match the amplifier to the load presented by the display
system. The overall ga in is adjusted by P2.

The DA1 outputs are conneeted to the display system over coaxial cables connected
to the Z plint (ref Figure 4.109).

When the various waveforms are delivered to the display system. the further con.
trol is taken over by the latter system:

Test facilities

By means of controls and indicators located on the control panel the main functions
of the sine/cosine converter may be cheeked. ref Figures 4.108 - 4.109.

4.3.14.1 Star test

Under normal operation the P2 pulse from TP24. 03 is grounded by the SINE TABLE
switch SW4. When SW4 is in the STAR position Pl is permitted to the DG coupled
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set terminal (j2.05) of stage 6 of the CI:-register. During this setting there is no
count inhibition present. and a carry over is transfer red to stages 7. 8 and 9.

When the reset pulse P3 arrives. stages 1 - 6 are reset. Stages 7 - 9 are not re-
set, as their reset contral terminals (j2.30, jZ.25. jl.13) are now connected to
-i2 V via the S.W4 switch.

The normal set pulse P4 (TPI0.09) is grounded via switch SW4. No transfer of
angles into the Cl: -register can there£ore take place.

The list of events is therefore as given in Table 4.2. Note that the a-register is
connected as a backwards counter.

i) P2 sets a6 000 i 00000
Due to carry over ttiiOOOOO
P3 resets at - 0:6 i i i 000000 (315°)

ii) P2 sets a6 Hil00000
Due to carry over HO iOO000
J5! resets ai - a6 110000000 (270°)

iii) P2 sets a6 110 iOO000
Due to carry over iOtiOO 000
l5J resets 0'1 - 0:6 1Oi 000000 (225°)

iv) P2 sets a6 10i iOO000
Due to carry over 100100000
PJ resets ai - a6 i 00000000 (180°)

v) P2 sets a6 100 iOO000
Due to carry over OH iOO000
PJ resets al - a6 OH 000000 (135°)

vi) P2 sets a6 OH iOO000
Due to carry over OiOiOO000
P3 resets 01 - 06 Oi0000000 (90°)

vii) P2 sets a6 010100000
Due to carry over OOi iOO000
J5! resets ai - a6 OOi000000 (45°)

viii) P2 sets a6 OOiiOO000
Due to carry over 000 iOO000
J5! resets ai - a6 000000000 (0°)

ix) A. i)

Table 4.2 STAR generation

It will be seen that all octant angles are generated in s-equence. All other opera-
tions are normal. The star will therefore on the display be presented at all four
origins.

li any word in the store happens to be 000000000. a blanking pulse would be initia-
ted by the ALL ZERO detector. One of the octant angles would therefore be blan-
ked. To avoid this the .set blanking pulse is grounded via the SW4 switch (ref Fi-
gure 4.107).

4.3.14.2 Increment test

When the SINE TABLE switch SW4 is in the INCREMENT position, the setting of
the sixth a-register stage by the P2 pulse is inhibited as during normal operation.
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Tape simulator4.4

The a-register set and reset pulses P4 and P3 are grounded by SW4. The lower
terminal (j11. 27) of the oubtract ONE inhibit logic DLI io gr~nded by SW4. The
subtract ONE pulse PB' is therefore permitted whatever the a-register contents
are. The a-register is thus connected as a pure backwards :counter. subtracting
a ONE for every P8 pulse. I
When the NORMAL-MANUAL TRIGGER owitch SW9 io in the NORMAL pooition. the
pulse sequence is governed by the STOP LINE trigger pulses.l When SW9 is in the
MANUAL TRIGGER position. trigger pulses can be obtained by pressing the TRIG-
GER push-buttan SW10. The shift waveform B is [ed to the slet and reset termi-
nalo (j27. 34. j27. 30) of an SRI otage. The control reoet tern'>inal (j27. 33) io nor-
mally grounded and the contral set terminal (j27. 31) is negative. When SW1 O is
pressed. the first arriving B pulse sets the SRi stage and a pbsitive trigger pulse
is obtained from the SRi ampliIied output (TP22. 09). This p\hse initiates ane pulse
sequence from the pulse sequence generator. The contents oi the O-register is
thereby reduced by a ONE whenever SW10 is pressed. By means of the indicators
the operation of the Q. Q and I-registers and the ferrite matrix roay thus be studied
in detail. I

. I
Due to the data code used, the SRS can be fed by synthehc data from a tape trans-
mitter. As ane message lasts 0.45 5, 32 messages occupy 1;.4 s or close to ane
antenna revolution period (1.5 5). It is thus seen that ane single tape can furnish
data for eight targets to each of the four receivers with real ti.me updating. provi-
ded that a suitable multiplexing scheme is used. l
The block diagram of the arrangement used is shown in Figure 4.11. O. For synchro-
nization purposes a standard automatic tape transmitter has ~een fitted with a photo-
cell receiving light through a hole in a disc mounted on the el~ment sensing shaft.
The synchronizing circuit as shown 1n Figure 4.14 is seen to amplify and regener-
ate the photocell pulse. I
The disc rotates continuously whether the sensing clutch 15 operated or not. The
disc has therefore been adjusted such that the photocell pulse :coincides with the
first part of the teleprinter start pulse, i£ present. The combination of the tele-
printer characters (waveform A) and the regenerated photoce~l pulse C takes place
in a diode logic DL!, acting as an AND gate for negative signeds. The resulting
pulse (TP26. 06) is fed to a four stage counter which is initially reset by push butt on
SW11 (RESET) located on the control panel. The counter will! thus give a running
count of the number of start pu1ses from the beginning of the simulator sequence.

The outputs of the first twa counter stages are combined withlthe input pulse D to
provide a reset pulse G for every third input pulse. The first twa stages will therew

fore be a scale-of-three counter, while the last two stages represent a sca1e-of-
four counte r. I
By logic combinations of the outputs of the last twa stages with the train of tele-
printer characters, the waveforms J. K, L. Mresult. and itlwill be seen that the
teleprinter characters are divided in four time-multip1exed groups of three charac-
ters each suitable for distribution to the four receivers. The: receivers may be
connected individually to the simulator by means of switches SW5-SW8 (NORMAL-
SIMULATOR seleetors, ref Figure 4. t05. I
The first start pulse in each group is shortened equal to the time de1ay between
the leading edge of the true start and the trailing edge of the regenerated photocell
pulse. This delay is less than 5 ms. The remaining part of the pulse is suf£icient-
ly lang to be recognized as a correct start pulse by the receiver.

I
Similarly. after the third teleprinter character a negative pulse appears. This pulse
is 50 short that it will be disregarded by the receiver. I
It is seen that at the beginning of the tape program two characters appear in the re-
ceiver D channel befare the sequence starts properly. This ilS taken care of by
placing the tape twa character positions ahead of the desired sequence.

I
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.12V .12V -12V -12V -12V - V _, V _, V -, V

•I
I

(i) OAP'2
~K 0,'1-1 2.2K

I
I O,,

1; '" OJ~
o 'OK 2,2K ~6K~

• V • V .6V '6V

O,. 25302 02-Q7.2N525

Figure 4.14 Teleprinter synchronizer SYl

4.5 Triangulation table

The triangulation table is a rnodified 40 cm early warning plan position indicator.
Its operational functions have been described in Part 1, Section 2.3.4, to which re-
ference is made. Adjacent to the table is mounted a selective strobe erasure
panel, which was described in Part Il, Section 4.1. 3.

The rna in synchronizing waveforms transmitted from the triangulation table and Hs
associated equipments to the CSR-l data handling equipment are:

a) +15.347 V reft:rence

b) Sweep synchronization pulses

d) 40 nm markers

e) Stop line pulses

The CSR-1 equipment delivers the following waveforms:

f) Xo origin voltage

g) Yo origin voltage

h) Blank origin waveform

i) X strobe deflection voltage

j) y strobe deflection voltage

k) Blank strobe waveform

The waveforms and their timing are summarized in Figure 4.15.
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Power supplies

Control panel

AB}Readout unit
and

CD sine/cosine converter

EF Store A

GH Receiver A

lJ Store B

KL Receiver B

MN Store C

OP Receiver C

QR Store D

ST Receiver D

Figure 4.101 Central strobe receiving equipment CSR-1
I
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CSR panela AB and CD: rca-daut unit, sine/cosine converter,
teleprinter simulator
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lP 2507

nr lP 2&.oe
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• Figure 4.110 Teleprinter tape simulator
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APPENDIX A

PRINTED CIRCUIT CARDS
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'"
n.

.11Y -llY - 12V -r" .12'1 -12Y

" "'" no C1,.
" O JJ&I TP'

120

"~Cl". • • J16

In •• RIO "'~." ". ...
" r. ".

." _r" _r>

•.'•••" TPl••• " 033 .•.. .7 ~
• • J1I

.r> ••• ••• .., ell '}J

'" no ,.U,. 1/2'1'1

= = ~ .
-12Y _'" _12v

'" '" lY

•• " '"In '" '"TPO r. m
'" '" .rr
o,n.•. 033J,t

IIIJ"

'" Pl' ••• .".r>
to.1k ." no ,..• va

• " .,- .,.

All resistors•

-1Z Y:

O Y:
TP1.

TP5,

n, J4

JZ4, J34

1/4 W unless otherwise stated

Di :

01 - 011:

OAZOZ

ZN5Z5

Gard type DAF 1/Z Date: 1.1.1964



•

••

.'N .12Y -llY -'2Y .'IY .'N ., .IlV .I1V

~ •• ••• ." ." ." .~." ,~ n. u. '" ". 2.11

'".. Ill••• •••• ll10 Uk

" " 1i122In

" "Uk
uoop "0. .~.

" --1 " " " ••
" " " ""KTIl" " •• O .,,,

" •• .n 'n 'n "." ••• >, ". ". ". •• ,..
" 'lo•••• m •,..

••• ." ••• ••• •••
.IIY .," .'N .," .,,, ." ., ., .'lV _'1'1 .'N
o

1ll01~ " .., ." ..,•••I" I en •• '" W
IUIN 'r. .~.

m 'H
I,n

• et 2100,. •••no-l ". O" IU ,..
'" ,"5 no

'N ••• .., "..,. llJO • Il ..,, ,~ ••• ••• •••." ."".
••• ...

-12 Y: TP2. 14. 36 Di - D5 : OA95

O Y: TP3, 310, 312. 314 al - 06. 08 010: 2N395

316, .322. 326, BO 07, 013 015: 2N525

+ 6 Y: TP4, 318. 320 011 012: 2S 302

All resistors 1/4 W unless othe rwi se stated

Card type DAF 1/3 Date: 1.1.1964

•



."
PG , "

••
Jfl.- -o,

."
".

'" LI' .., " HO

.ny .'J¥ •• 2V ,.. •• lV .'N _IIY .'N
., •• " ••• ." •••". 12'

"
,.. ,,.

" '" .".~. Uh ,. ..,
" •• "OG' .•. ••••• ••

.,
"••• '10 •

... . . ...,.
00 ••.•.

_'lV .llY .IIY .'lV ,'lY ,'IV .'lV _.n .'N
• ••• ." 'n ."••• ••• '" '"

••• ••
'"

•n ••• " ••,.. U. " ,..
... ..

-12 Y: TP2, J24. 128
O Y: TP3, J16

+ 6 Y: TP4, J34

All resistors 1/4 W unles s otherwise stated

Dl

D2

Ql - Q15:

OA95

OA202

2N525

Card type DAF 1/4A Date: 1.1.1964

•



'"'"'"".
'"".
m".

'Pl U

Cl.l

,..

".

".
""

,.

•

•

_I2¥ .I2¥ .In ., .12'1 ." .12'1

•• ." ••
" 22. m m

'"•• .",~ u. m>T' O' no

" '" .01 O'" .O' '" ,n
" " '"H--:1. " '" ."l,n

" •• •• '" " 112_
m ••• m ••• '"

••• • •• " ". ]l' ll1 J. JIS JU JQ U2 J11

.12¥ .U'I .U'I -U'l

'" "m m •••2,2k

'" ,~
" '" '" lO'

" ,.
"

" ". .n".
IP' . •••no

m ."
",~,

_12'1'

.~n
'"U~

_12'1 - 12'1 .". • 50'1

,n

TPU

'" '"..,,..
." ...

-50 V: TPIO. J26 DI - D9. D22 - D24: OA202

• -12 Y: TPl, J10 DIO D21: OA95

O Y: TP3. J4 Q1 QIO: 2N525

+ 6 Y: TP4. J5. 132 Q11 Q13: 25302

Q14: 25301

All resistors 1/4 W unless otherwise stated

Card type DAF 1/5 Date: 1.1.1964



..,

no

-

'"

"

"'~" UD

p, TP4

rp,2

.12Y .11Y _'"
."'O.

m a. al
Ul

CJ

" 0,'7". "rp,o ". ."
'" ." '"".

'1'

".",..,
'"

'"
_11\1 _12V

••".
••

CJ
0.41",

••
'" Ol •• ."". "..

no

'"

•lO

.IH

"'"~

'" " al "
"•• 1147".

." "'" ". D,
"•••

•lO

J' QJ

-12 Y: TP1. 12, J6. JIO, J14 DI - D16: OA202
• OY: TP5. J34 01 - 06 : 2N525

+ 6 Y: TP6, 332
All resistors 1/4 W unless otherwise stated

Card type DAF 1/8 Date: l. 1. 1964



AA2

,..

".

HI

'"

.1''1 • "'1 -12'1 .12'1 .12'1 _llv _IlY .12'1 .llY _12'1 ..., ...,
" •• ••• •• on .,. " "1.2k ." ". 50. m u. CO, • ••• •• " """•. '" Oll)),.. ."CJ Ol Ol 110V'.

0-1.01 •• O' cu
'" .u ""U,

O'
.,.

•• ." .n RU 110 VlW

" ". 22'Ol '" " .11 Ol'
lh '" ISO' " " '" 4-.n "'"'" r'" r'" ',h

" '.
••

,
.&0'1

• &0'1 ••

••
l-

'"

•••220~
."
'"

."",.
'"
'"

-50 Y: TP2, J3 Ol - 03, 06 : 25303
-12 Y: TPI, J9 04 - 05: 2NI711

• O Y: TP3, J19 07 - 08: 2N699
+50 Y: TP4. J33

All resistors 1/4 W unless otherwise stated

Gard type DAF 1/9 Date: l. 1. 1964



"0--1 PG'

flo JI6

"

.12'1 .12'1 .Il .12'1 -12'1 -12'1' -12'1

R"
2.2lt C..,.,Rn

nila

""
no

RIl Ol en
6.'It

UOP

Q. 05 RI5

'" R"R"". '" Ult
l/lW A22

2."

." ." ."

"'o.,.
R'•••

C4
~..... AI

'_n

no

• - 12v -llY .'"
R'
'lk Cl,
lW 0.1""

R3".'w
"J16 2..•.•

, ...---j

Sit ~"t :

Rt:CORO£R: :. J
GAIN ',J,.•.

R'
Ult

Ol Ol

Ol

R'
100lt

-50 Y: TP2, JI2

-12 Y: TPl, J8

O Y: TP3. J2, J6. J18. J22,

J28. 332

+ 6 Y: TP4, J34

All resistors 1./4 W unless otherwise stated

DI - D2

D3
ZI

Ql, Q4 - Q9

Q2 - Q3

OA202

OA95

104Z4

2N525
2S 301 (Q3 w/heat sink)

Card type DAF 1/10 Date: 1.1.1964



120 JI4

TPlIi lPS

a• m

Ol' u.
'" OH".,.

JlI

•• -nv _nv .12V '" _llv '" .Ilv _IlV .12'1

120~lW

" •• .to '"" " '$O' ,.. •••m "1:10_"'" Ol '. "m "• •• " '. ••
'" •.••1. •• "100k '"" •• •• " " " •• •210~ ""

,.
'" • li 'n,. UO nk

." ."
-nv ." .12v .12V

on "'" !~ ••,. !~
." .~'"lO

" 'n
" SfØ RU••••

-12 V: TP1. J2. J4 Di D6 OA202

OV: TP2, J6. J10. J18. J22. Z1 - Z2 104Z4

J26. 130. 134 Z3 ZL6

+ 6 V: TP3. J16 01 - 012: 2S 302

All resistors 1/4 W unless otherwise stated

Card type DAF 1/11 Date: 1.1.1964



J30 JI8

SA2 TP2 J26

J22 T 5 )34

J2 JIO TP6
J4 JI2
J6 JI4

TP! TP2

T p,
J2 Fl
J4
J6

51VAC
R2

JIO 5.G
JI2 10W
J14 F 2

TP2 Cl
100f' •

J18
t

T

TP5 TP6

J26 J34
J30 Ol J22

C2 C3R5 IOIf' IOIf'2.2
'OW

- -

O V: TP3, JB, J16, J20, Dl • D4 OY5061

J24, J2B, J32 Zl ZL33

Ol, 02, 04 147T 1 (w/heat sink)

03 147Tl

Gard type DAF 1/12 Date: 1.1.1964



" ".

'"
C HO

C U2 •

'"'"

.12Y

".
"

m Jn J10

•••

"

."1,lk
-n.,

.u•••

""Op•••,..

- 1~"-UV

".
'"

...
..,
m

.u
'"

-Il' -IlV -12"0' -12' .12' -12Y ." -121/

l" ..,
"0.1,. " '" "., ."22k 22~

•••• Uk

'",.. '" "

•

m
15' JlI
l" J20
C )22
O JU

'"Uk

"""'"'"•••

All resistors

-12 Y:

O Y:

+ 6 Y:

TP1.

TP2.

TP3.

14

J6
J8
1/4 W unless otherwise stated

D1-D17:

Q1

Q2-Q11:

OA95

25302

2N525

Card type DAF 1/13 Date: 1.1.1964



lPS lP,

"
,..".
,pn

.."
T1"'l

m

,..

.•. ." ,.
" ~

-12 Y: TP9, J4

O Y: TP8, J12, J30

+ 6 Y: TP7, J14

+50 Y: TP10, J16

...
••••• lPI),.

m

" '",

".

OA95
2N525

Siemens T rls 63 w

T Bv 3302/36

• •
I( I'

• •

•r _HI
L_JI' 'PII

D1 - 02

U1 Q2

RL1 - RL2

L_-")10 .'~-----'Pll

•..••• 12',,
,-_ ••. )Z2

r- __ ni
,,,,,,

'""
••HO,.

."
"HO••

_llV

"

"

All resistors 1/4 W unless otherwise stated

Card type DAF 1(14 Date: 1. 1. 1964



'~n"MAl Jl0

124 171

'"

" ., -"
at 3 Tl 10

-u. -12V ." .11Y

""
""

'"'",,.

•

•• ••,n.,,.
"••".

T

-12 V:

O V:

+ 6 V:

TP1. J4

TP3, J2. J6

TP2. J8

D1 - D2

01, OS, 07
02 - 04

06

OA202

2N525

147T1 (w/heat sink)

2S 302

All resistors 1/4 W unless otherwise stated

Gard type DAF 1/15

I I Philips 8089N

M3 Kearfott RI 72- 002

RS3 Kearfott R980-41A

Date: 1.1.1964



4'" ~'"J2 SY1 J3lo

" ~----

4' _n _n _n -n _n -n -n -n

'"•• •• " '" .n
~ D' 'DO '" '" 2.2~

J2J6 TP2 ••" ". JH
D' •• D' "G.h '70ø3300p D' m

" •••., " 2.H,.. ,..•. ., ., "
470p ." •••,.. .,. r" "' 30' m".

.., .., .., .h, ."

-12 Y: TPl, J4 D1 OAP12

O Y: TP4. J30 01 2S 302

+ 6 Y: TP5, J32 02 - 08 2N525

All resistors 1/4 W unless otherwise stated

Card type DAF 1/16 Date: 1.1.1964



TP'

J22

CG!

no

J3l EF3 ST1

TP'

EF2 TP'

-'''' -llV -!:lY -1:lV

•

'Ok

."

"4
••"',.

."

RO
:I_n

TP,

o,

J32

-l3 -l3

'"'00 ."
'"

-l3 -l3

CIO
I,70P.,.

6.U ••
I.n

-l3

."Uk

aT
TP'

..,
-12 Y: TP2. J4

OY: TP4. J30
+ 6 Y: TP1. J2
All resistors 1/4 W unless otherwise stated

.,

01 - 02
03 - 07

25303
2N525

Gard type DAF 2/3 Date: 1. 1. 1964



""

"'"'"'"'"TP'y
'" H

'"

DUA _ EFtA ~

'"

H'EFtAOllA

'"'"'"'"H"O?
:

'""

""""

'"'"'",.,,.,,.,

'" H

EFlA

EFlA

OllA

DllA

'"'"'"'"'"TP'O?

'"'" H'Jl4 JI

""

"

EF lAOllA

".
".

'" '" ,.
•
""

HO

'"'"JU_ OL2
J14_

no
no

'"

rnA

EF2

no

IVlA

Dl~ EF3

'"

.,

•

f""O ,~ "'!I?'" J'" " H'
Jt nrp. J' r/

" 11 IJ~9'1'1
"

" .," • '11 _120 -~ _" _IH '" .11V -~ r
~•. ~ = .2 ::;::::::: ~ le ;: ~ :: t: % T~

•• • • • ... " ~ ...• " . ~Ci o o •• ..Q o o o " ......
* •• * •• ••
...• " ~ " """l " 1'" " ~ ••"l- "-"
_l14 _J1' -" -"' '-"'"
•• " •• •• '"". 1I111 ~.. 'In, III Illl1 ". '11'" I,'~lUW

-
-'n -'IV -lIV ." .11'

no ,.. •••
'"

,n
'"'" ". ."

no '" ,..
'" ." '"'"», ,.

no '" ."
'"

,.. ".
'"

lPI) H'a~, '" '" '"on •••
,..

'" ,..
Ulo •1/111I JUlU

-12 V: TP11. 313 Di - D30. D42 - D43: OA95

O V: TP12. 319. 330 D31 - D41: OA202

+ 6 V: TP15, 335 Q1 - Q10: 2N525

All resistors 1/4 W unless otherwise stated

Gard type DAF 2(6 Date: 1. 1. 1964



,.. J~:l _r=ll~
J'~

.0 _r=l'f~.
J'~

o J~;lr~,
J~~

Ul

__J:::l _o I ,~
m~

_s=l j~'f,~
n4~

".__S:::-LI:l1,~
n6~

.1IV .11V .12V _12V _12V -I1V

•• ,. '"
" " 2.2~.., " "',.. '"

••• ••• • ••

• -12Y .11 v -I1V .12V _12V -ny

m ". DO.., '" '"

."•••
,

••• ••• •••

-12 Y: TP2. J4 Q1 - Q12: 2NS2S

O Y: TP6. J18. J34

+ 6 Y: TP1. JZ

All resistors 1/4 IV unlesB otherwise stated

Card type DAF 2/7 Date: 1.1.1964



"

J' Jl0

J24 nt

,'2~ .." '12V .," -'lV - IlV

•• " ."". ,.. ',H

".
•

"'"
." ."

" '" Ull l/tW
m '"

•
" ... ... -12Y • 1tV ••• ... ... -" -" .n

.Ilv _nv .ltV _uv -Il V -In

." ". .~ ..,
4." lO' '" ••

'" '"
m

'"
on 'lill ."
'" '" ,..,.

'" '" "'.no

~

'" ~, .n _l~ • !lY 0'- ... ... -llY -Itv ...
-12 V: TP2, J4 01 - 03, 05 - 07, 09-011, 013-015: 2N395

O V: TP5, J20 04, 08, 012, 016: 2N525

+ 6 V: TP1, J2
All resistors 1/4 W unless otherwise stated

Card type DAF 2/8 Date: 1.1.1964



'"'" ". ". n OLS '"" " H

" " "

'" '" ".
m

~ m m

'"
'"

'"

" " " " " " " co " ".
0.022"" Dl •• • •• " ~•• •• ~

•• Ol ~" •• ~•• Ol • •• Ol .: Ol' • ..,.~ • .~ '" '" " n . .~" ,. ••: ~ " ~ .• •

134 ,In J32

-12'1'

"

...

'" '" n. " H " " "
'"

.11V _12V _nv _12V _12V -ny

'"
"" '" ••• m •••2.2~ 2.2~ l.Hn.

m .n
>o.

m '" .
••• ••• 4,.., _

••• m Inn.
.

.n •n

All resistors

-12 Y:

O Y:
+ 6 Y:

TP4.

TP2.

TP3.

J16
J14
J15

1/4 W unless otherwise atated

Dl

Ql

- 010:

- Q8 :

OA95
2N525

Gard type DAF 2/9 Dale: 1.1.1964



"~J9~ 6 J1t

'"
H'

"'"
'"

TPIl

'"'"
__ '~m

J2Z..-J~J2'J

'"
m~",

- ... -l1V

'"'" '"

•

"
.,

••~;~~
•• •• '" '" " " ••

f ." ,•. '"
" ." 'H
'" H' m

HO
m

H'

... ... •••
... ...

'" '" .11V -12V

'" -UV -12V

r'"
m m "

" •• ••22k

I
m

" •••
no 470p 'h

m m... '" ••• f"'O

" o. ~
6

lO '" ,..
= = =... ... ... ...

-12 Y: TP2. J4 Dl D9 : OA202

O Y: TP6. J14 01 - 012: 2N525

+ 6 Y: TP1. J2

All resistors 1/4 W unless othe rwi se 5 ta ted

Gard type DAF 2/10 Date: 1.1.1964

•• " ., "
"" , " •• ••

'" •• l.n 2_1~ u.1 1I2W

~Jjl"-

'" m



". ".

'" '"

SR2 SR2
'"

'"
12 " " " SR2

HO '"
rP> '"

'" 12'

SR2 SR2

'" '" " .., on OH
22k •• • Uk 2n •1/2w 12 I12w

~ -=

'" ". '" '" HO." .1< ••• ••• •••

m la ,M no
-11'1 -12'1 .11¥

". ,~., •• ••no HO 210,. 2. ,.
•• •• lO' •• ." '" ..,

•• •
112w !l2.

a, a' "
•• •• •• " Ol' '" ." O~ " .., on
2.n • • 1.2~ m •• •• Uk 2,2k •• •••2. 1/2\11' Illw U2 112W 112.

" " " " '"••• ••• ••• ." •••
.11'1 -12'1'

HO m••• '"22' 'lO,. 2.
OM ~, lO' '" '" '"

.12 Y: TPI, J2

O Y: TP6. J18

+ 6 Y: TP2. J20

All resistors 1./4 W unless otherwise stated

Ql -Ql0: 2N525

Gard type DAF 2/11 Date: l. 1. 1964



J24
IP' TP'

JO' JlO m m

SRI SR1 SRI SRI

J1J JH '"HO no
J12 m JlO

J7 " Jll JlJ

'" " m m
n3 JO no '"

-12\/ _l" -Uv -12"

JOo n

TP'

'"
-12v

Cl 1410
" •. JI

•••
JtJ4

470p."
m

_ 12V

)11 ....£!..1
m

Cl, ~J13., ,~n
"'"J 17 .....£.!..1
••

Jl'

- 12V

m m
TPT

en
J)4~

J]l

."." '" '".oy
~ Jn~

.oy
J30on

m m ••
m '"

m

•

All resistors

-12 Y:
O Y:

+ 6 Y:

TP1.

TP5,

TP2,

J5. J20
]18. J19. J35

J6
1/4 W unless otherwise stated

Di
Q1

D8

Q8
OA95

2N525

Gard type DAF 2/12 Date: 1.1.1964



"
'"

,.
112 In

",~ "'"

SHI SHI

",..
"H'

'"n,
'"li Jn

21 IU
lPl , •.,

SHl SHI

•••~lif :::
In JJ4

,.•
uOp IUl

m

-,,.
.""

•••
'"m'" "12U 41Qp

'"
'".""

'"
'"470,

'" mm '"no
'"-", _I'. _llV -11.

'"•• ." '" '"~ H'
'" '"

'" .,
•• ." •• •• ."m m,

"
" "

,
'"- •• UO •• lr1 r' "". m ~m m• .., l'n ••• ••• " ••• m m ..,

4fOp

,.. no '" ,. ., " ,.•
-", _n '" .12'

'" '"
'"".

All resistors

-12 V:

O V:
+ 6 v:

TPl,

TP6.
TP3.

J2. J5

J19. J33. J34. J35
J6
1./4 W unless otherwise stated

D1

Q1

- D12:

- Q8 :

OA95
2N525

Gard type DAF 2/13 Dale: 1.1.1964



'"
,..

co, CO,

no J26 J 20

TO'

co, CO'

m m '" Hl

.1Z'I .ll'tl' -'lV - ." ,'2'1

" '"'lV JO Hk

J" '" "'"., TP] 'P'

'" " "m

".ro
Ill. ••• "•• ,....T l"" ". "'12.). 470p t.2k t.2k

'" ,. '" '"
•• -In - '2'1 .12'1 • '2Y,..

"'. JlO '"- u. '" Hr
m

'" m

•• 'PI Ol
,p,

.u Ol •• o•• "" ." on O" D>] "m m m m

,
.1< er> er> .1< ." e~ .1<

UOpT~13 "'" 4?OPT~)1
e"

2.2. Uk ''"'r 2lt "Oll

ni -= m Il'

-12 Y: TP1. J2. J3. J4 Di DB: OA95
OY: TP5. J18. J19. J33. 134 Q1 Q8 : 2N525

+ 6 Y: TP2. J6
All resistors 1/4 W unless otherwise stated

Gard type DAF 2/14 Date: 1.1.1964



"'~ ...
" Oll ..•.

'"

m

n.~117 11
,,, Ol I,..
'"'"

'H

"'=a-L"Oll
M

"'~"'M~mIII •
no DU J JIf DU JI
~:. JI.

J~ J'

,.~
m~!u!

n jJf

'"'
,~

'"'

~

_In .'l¥

" •
'"

" '"
•• ,n~,n •••

n' ,.n

""

o",".•..
" " " " "•• j::. " ••no m '" ,, ••• ,.. ,.. '"

" " ,,~
" N " " " - ~ lI'l7 O,, 0IIi o •• DIt~- ,.- ,

,g
n. m ~" ,.•

,.
,n
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Gard type DAF 2/15 Date: 1. 1. 1964
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Card type DAF 3/5 Date: 1.1.1964
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Card type DAF 3/6 Date: I. I. 1964
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Gard type DAF 3/7 Date: 1.1.1964



•



,..

•••

SR,,

'"..
"

-!lV

J SR1
4

no m '"

•••
'"

.0>

''',o

..,

,"." ...
",'n_ H'n."

."

4v .IV

-------=========='J;hf="=.=======g ~:~

:::m:
1

~;: •• tv .h .c:..~"~:.,."
_----- __ '_ j)O '''1

----------- '"

...

, ••l' m

" ...,
••• ~ •••

,O'

"
'. Ol •• ••~ n' m

"... " ... ." " .,-

" ~r "'1$1'"
"

.1l'Y .1JV -liV .IlV ,."

J ." ." ."
" '" ••• ,,,

10_ .
O> <ro " no 'lO". -<l'"••

"•• •• ""n.

All resistors

-12 V:
O V:

+ 6 V:

TP3,
TPS,
TP4,

J6
J16

JS
1/4 W unless otherwise stated

Di Di O:

Q1 Q10:

Q11- Q15:

OA95

2N525

2S 302

Gard type DAF 3/S Date: 1.1.1964
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Card type DAF 3/10 Date: 1.1.1964
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Card type DAF 3/11 Date: 1.1.1964
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Card type DAF 3/12 Date: l. 1. 1964
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Gard type DAF 3/14 Date: 1.1.1964



•

Matrix core location n 2:55/256. sin

Gol no Row no Decimal Binary Binary

O O O O O O O O O O O O O O O O O O
O l l O O O O O O 1 O O O O O O 1 1
O 3 2 O O O O O 1 O O O O O O t 1 O
O 2 3 O O O O O t 1 O O O O 1 O O t

O 7 4 O O O O t O O O O O O 1 t O 1
O 6 5 O O O O 1 O 1 0001 O O O O
O 4 6 O O O O t 1 O 0001 O O l l
O 5 7 O O O O t t 1. O O O t O 1 1 O
O 15 8 O O O 1 O O O O O O t 1 O O t
O l4 9 O O O 1 O O t O O O t t t O O

O 12 10 O O O t O t O O O O t 1 Ilt
O 13 Il O O O lOt t O O l O O O 1 O
O 8 12 O O O t t O O O O t O O l O 1
O 9 13 O O O t t O t O O 1 O 1 O O t
O Il l4 O O O 1 t t O O O t O t t O O
O 10 15 O O O t til O O 1 O til 1
O X 0-15 O O O ØOøø øøøø

1 O 16 O O 1 O O O O O O 1 1 O O t O

l l 17 O O 1 O O O 1 O O t t O t O t
l 3 18 O O l O O i O O O 1 l 1 O O O
l 2 19 O O 1 O O t t O O 1 1 t O t t
l 7 20 O O l O 1 O O O O 1 1 t t 1 O
l 6 21 O O l O lOt O l O O O O O t

l 4 22 O O l O t t O O l O O O l O O
l 5 23 O O l O 1 t 1 O t O O O t t 1
l 15 24 O O l 1 O O O O t O O lOt O.
l l4 25 O O l t O O 1 O t O O 1 t O t

l 12 26 O O l t O t O O lOt O O O O

l 13 27 O O l 1 O 1 t O t O t O O t t

l 8 28 O O l 1 t O O O t O t O l l O
l 9 29 O O l t t O t O 1 O 1 t O O t
l Il 30 O O l 1 t 1 O O t O t t t O O
l 10 31 O O l tit 1 O t O i l 1 l 1
l X 0-31 O O Oøøø øøøø
2 O 32 O l O O O O O O t t O O O 1 O

2 l 33 O l O O O O t O l 1 O O t O O
2 3 34 O l O O O t O O l l O O 1 1 1
2 2 35 O l O O O t t O t t O t O 1 O
2 7 36 O l O O t O O O t t O t t O t
2 6 37 O 1 O O 1 O 1 O t t t O O O O
2 4 38 O l O O 1 1 O O t t t O O t t

2 5 39 O l O O t t t O t t t O 1 O l
2 15 40 O l O t O O O O Ilt t O O O
2 l4 41 O l O t O O 1 O t '1 t t O t 1
2 12 42 O l O t O t O O Ilt t t t O
2 13 43 O l O t O t t t O O O O O O O
2 8 44 O l O 1 t O O t O O O O O t t
2 9 45 O l O 1 t O 1 t O O O O t t O
2 Il 46 O l O 1 t t O t O O O t O O O
2 10 47 O l O t t t 1 t O O O t O 1 t
2 X 32-39 O l O O Oøøø øøøø
3 O 48 O l l O O O O l 000 1. 1. 1. O

3 1 49 O l 1 O O O 1. 1 O O 1 O O O O
3 3 50 O l l O O 1. O 1 O O 1 O O t t
3 2 51 O l l O O t 1. l O O l O t O 1.
3 7 52 O l l O 1. O O l O O 1 1. O O O

3 6 53 O l l O t O t 1 O O l 1. O t O

3 4 54 O l l O 1. t O l O O l t t O 1.
3 5 55 O l l O t t t t O O t t 1. 1. 1.
3 15 56 O l l t O O O t O t O O O 1. O
3 14 57 O l l t O O 1. 1. O t O O t O O

3 12 58 O l l 1. O t O 1. O t O O 1. t 1.

3 13 59 O l l t O t 1. 1. O t O 1. O O t

3 8 60 O 1 l t 1. O O 1. O 1. O 1. O t t
3 9 61 O l l 1. 1. O 1. 1. O 1. O 1. 1. 1. O

3 Il 62 O 1 l t 1. t O 1. O 1. 1. O O O O
3 10 63 O 1 1 t 1. 1. t t O 1. t O O 1. O
3 X 48-63 O 1 1 ØOøø øøøø

Gard type DAF 4/5 Ferrite matrix FMi

Binary sine table and c(U'e locations

Input angle = TT • Z~6 (n = O - 63)



•

Matrix core location n 255/256 . sin

Col no Row no Decimal Binary Bina ry

4 O 64 1 O O O O O O l O l l O l O O
4 l 65 1 O O O O O 1 l O l l O 1 1. t
4 3 66 1 O O O O l O l O l 1 t O O 1.
4 2 67 1 O O O O l l l O l 1 t O t 1.
4 7 68 l O O O 1 O O l O 1 1 t 1. O 1.
4 6 69 l O O O t O t l O 1 1 t 1. t t
4 4 70 l O O O 1 1 O t t O O O O O 1.
4 5 71 l O O O t t t 1 1 O O O O 1. t
4 15 72 , O O 1 O O O 1. t O O O 1. O 1.
4 14 73 , O O t O O 1. 1. t O O 01.1. t
4 12 74 l O O t O t O t t O O t O O 1.
4 13 75 l O O t O t t t t O O 1. O t t
4 8 76 1 O O t t O O 1 1 O O t 1. O t
4 9 77 1 O O t t O t t t O O t 1. 1. t
4 11 78 100 t 1. t O t t O t O O O O
4 10 79 1 O O 1 l 1 1 t 1. O t O O 1. O
4 X 72-79 1 O O 1 ~~O~ øøøø
5 O 80 1 O 1 O O O O 1 1 O 1 O t O O
5 1 81 1 O 1 O O O 1. 1 l O 1 O l 1 O
5 3 82 1 O 1 O O t O 1 l O 1 O t t t
5 2 83 1 O l O O t t l l O 1 i O O t
5 7 84 1 O l O l O O 1 l O 1 t O t t
5 6 85 , O l O t O 1. 1 , O 1 1. t O O
5 4 86 1 O l O 1 1 O 1 , O 1 t t t O
5 5 87 I O l O 1. 1. t 1 1 O 1 t t t 1.
5 15 88 l O l t O O O 1 , 1 O O O O t
5 14 89 l O l l O O 1 1 1 1 O O O 1 O
5 12 90 , O 1 t O 1. O 1 1 1 O O t O O
5 13 91 l O l t O t 1. 1 1 1 O O t O 1.
5 8 92 l O 1 t t O O 1 1 l O O l 1 ,
5 9 93 , O 1 t t O t l 1 l O t O O O
5 11 94 , O 1 1. t t O l 1 l O t O O t
5 10 95 1 O 1 1. t 1. 1. t t t O t O t O
5 X 24-31 O O 1 1 O O O O O O O O

6 O 96 , 1 O O O O O 1 , 1 O 1. 1. O O
6 1 97 1 1 O O O O t 1 1 1 O 1. 1. O t
6 3 98 l l O O O 1. O 1 1 l O t t t O
6 2 99 1 1 O O O 1. t 1 1 , O t 1. t t
6 7 100 1 , O O t O O 1 , , 1 O O O O
6 6 10' , , O O t O t 1 1 1 1 O O O 1.
6 4 102 , 1 O O t 1. O 1 1 1 1 O O t O
6 5 , 03 , 1 O O 1. 1. 1. 1 1 1 1 O O t t
6 15 104 1 1 O 1. O O O , 1 t 1 O t O O
6 14 105 1 1 O t O O 1. 1 , , 1 O t O t
6 12 106 , 1 O t O 1. O 1 , 1 1 O t t O
6 13 , 07 1 1 O t O t t 1 , 1 1 O t t t
6 8 , 08 1 1 O , 1 O O , 1 1 1 O t t 1.
6 9 , 09 1 1 O t 1. O t , I 1 , t O O O
6 11 110 1 1 O t 1. t O 1 , 1 1 t O O t
6 10 111 1 1 O t t 1. t t 1. 1. 1. 1. O O 1.
6 X 0-7 O O O O O O O O O O ei O

7 O !l2 1 , 1 O O O O , , 1 1 1 O 1 O
7 , 113 1 , 1 O O O 1. I 1 1 1 1 011
7 3 !l4 1 1 , O O t O , 1 1 1 1 O , 1
7 2 115 1 , 1 O O t t , , 1 I 1 , O O
7 7 116 , , 1 O t O O , 1 , 1 , , O O
7 6 117 , , 1 O 1. O 1. , 1 1 1 , I O 1
7 4 !l8 1 , 1 O 1. 1. O 1 1 1 1 1 1 O 1
7 , 119 1 1 , O 1. t t 1 1 , , I 1 O 1
7 15 120 , 1 1 t O O O 1 1 I , 1 1 1 O
7 14 III , 1 1 t O O t 1 1 1 I I , 1 O
7 Il 122 , 1 1 1. O 1. O 1 1 1 1 1 1 1 O
7 13 123 I 1 1 1 O t 1. 1 1 1 1 1 1 1 I
7 8 124 1 1 1 t t O O 1 1 1 1 1 1 1 1
7 9 12' 1 1 1 t t O t 1 1 1 I 1 1 , l
7 !I 126 1 1 l 1. 1. 1. O 1 1 , , 1 1 , l
7 10 127 1 1 1 t t t 1. 1. 1. t t t 1. 1. 1
7 X 80-87 , 01 O O O O O O O O O

--- '---
Card type DAF 4(5 Ferrite rnatrix FMi

Binary sine table and core locations

Input angle = lf' 2~6 (n = 64 - 127)





o 9

o ,

o '5

o 7

o C

o ,

o ,

o 4

o ,

o J

o Il

o "

o 10

o 14

o ,

o "

'o .•••. no

o

o

o

o

•4cJ

J,18 JJ6 J.14

Column no,7 - -
o o o o o o ~ o o

~ ,
o

, , , ,~ o
~ ~ ,
~ o

o
l,

o
o

o iJ
I' o

o -/- iJ ____
-

, J' I o
- --

; H' "\ I I'
-- '--X o

1 ~2f ~-
7 ~" f'-. I I' I o

iJ - -.I-
V I , ,

o - -'\,,-
I ,

o ---/--
l- " 'o ,- po

o ~-t-~
o ~ ~-,,--
o

l, , _L __t- J
o ~ {-1
o

~ ' ~ ,

o o ir-o' o o o o ,.--.J o

",.,iI" _0<' ~

J,'

o "

o ,

o ,

o J

o 14

o C

o 7

o ,

o 4

o Il

o 5

o ,

o

o

o

o

o

o

o

o
o o 10 l~.

o 9 J.2

o
o 11 .1,2

o

o

o

o
o 15

Ro.•••. no

o ,

o

o
~

'--11"0

~

,

;.'---

o

l' )-

4

--,

o

~_._o_o o

r'

c

,

1~1--
7f-
l.-J'-+-+---
-,

o

~\"
J

o o o

,

,

o

Column no.

,

,

o

,

,

r-X
--'

o

,
o

-' t -"
f-~A

J---

o

o

o

o

o

7

o

o

,
01+-

o --1-1--'
o ---,.(----';; 'I f'

I

: -Æ'--i-J--r--
0_ W-,,-)'---,

o -~"-Z 0\0
"',:: ~~;'1

J.24 J22 420

.us _ o(j

J".-ÆJ:;S:J.19_Ø\. - .Ill

W_ ., '"

Card type DAF 4/5 Ferrite matrix FMi. Wiring diagram for al, al, 02. a2, a5. aS. a6 and '06. Date: 1. 1. 1964
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Gard type DAF 4/6
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RESTRICTED

From Colour Terminal To Colour Note

13.10 TA. Ol Fuse 1 we spee. > llO VAC mains13.10 TA. Ol Fuse 2 we spee.
Tl. Ol spee. TA.03 TA. 05

TA.03 PSI. Ol spee.
TA.03 SWI. la spee.

Tl. 04 spee. TA. 04 TA. 06
TA. 04 PSI. Ol spee.
TA.04 SWI. lb

VMI.ACl apec. TA. 05
VMI.ACl spee. TA. 06
PH. 06 spee. TA. 07 Tl. Ol spee. } ZZOVAC PS5PH.16 spec. TA. 08 Tl. 04 sPh'1309 bn TA. 10 P.04 we gn synchro C. Sl
1309 gy TA. Il P.05 we/gn synchro C. Sl
1309 we TA.14 P.I0 we/gn synchro C. 53
1309 yw TA.16 P. l4 rd gn synchro F. Sl
1309 bn TA.18 P. lO rcl~n synchro F. Sl
1309 rcl TA. lO P. Ol rd gn synchro F.S3
1309 gn TA. ZZ J.l4 rcl/be } 115 VAC from
1309 bk TA.l4 J.l5 rcl/be Tx synchros
1313 gn TA.17 PH. 07 vt we } IFF challenge1313 bn TA. li PH.19 vtlwe
1303.8 gy TA. l5 Tl. 06 rcl/be 115 VAC int.
1303.8 be TA. l6

rcl/be1303.7 bn TA. l7 Tl. 07 115 VAC int.
1303.7 bk TA. l8
1303.6 gn TA.30
1303. l oe TA.31 3.9kohm' Tx relay
1303.4 bk' TA.3l
1305. 5 bk TA.34
1303. l be TA.35 K.35 bk Tx relay O V
1303. l bn TA.36 A.31 gn Rx relay
1303. l be TA. 37 A.3Z gy Rx relay
1303.3 be TA.38 A.33 vtlwe } Tx relay (Z)

TA.38 K. lO vtlwe + 50 V No l
1303. 5 oe TA.39 A.34 rcl/be > Tx relay (A)TA.39 3.9kohm'
1303.3 bk TA.40 A.35 oe Tx relay (T)

TA. 40 K. 31 vtlwe - 50 V No l

13.9 kohm connected between TA. 31 - TA. 39

Table 1.3 SRS terminal baard TA connections

RESTRICTED
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RESTRICTED

From Colour Terminal To Colour Natt"

SW3.17b rcl/be A.02 I 5. ].l rcl/be
SW3. n8b gy A.03 16.07 gy
SW3.IZb rd/be A.04 IfI. lB rcl/be
Repeat vl/we A.06 16.29 vt/we Repeat
Wait rd/be A.07 16.3Z rd/bf' Wait

SW3.08a o. A.08 19.29 o.
SWl. loa w. A.09 ll.24 w.
SWz.. lOa v'1;,' A.lO 2.1.10 vtlwe
SWZ.16a rcl be A.l1 2 l. 06 rd/be
SWZ..18a o. A. Il ll.08 oe
SW 2. 2.2.a gn A.13 21. 12 gn
SWz..13a w. A.14 21.U w.
SWz..07a vtlwe A.15 ll.18 vtlwe
SWl.03a rd/bt! A.16 21. 14 rd/be
SWz'.05a w. A.17 2 l. 16 w.
SWl.09a gy A.18 21. 20 gy

A.19 U.04 b. - 12 V
c.n be A.20 A.19 b. - 12 V

SW4.l6b b. A.20 - 12 V
C.34 ,d A.21 22. 14 ,d + 6 V
C. JJ bk A. U U. JO bk O V

A.23 U. 16 vtlwe
$W).23a gn A.24 21.J4 gn
SW3. l6a gy A.25 Il. II gy
SW3.01b bk A.l6 A. l.l bk
SW).Ola oe A.29 U. Ol o.
SW3. lOa rd/be A. JO a.32 rd/be
TA. J6 gn A.31 U.H gn
TA.37 gy A.32 22. l6 gy
TA.38 vtlwe A. JJ U. 10 oe t 50 V
TA. J9 rd/be A.34 22.08 rd/be
TA.40 o. A. J5 U.06 ....tlw€' - 50 V

Table 2. l SRS panel AB. PluS A connections
(Plu~ card trpe DAF 1/2/tO)

From Colour Terminal To Colour Note

L. Ol gy B.02 11.18 gy
L.OJ ne B.03 11.04 o.
L.04 gn B.04 10. J2 gn
Lo 05 gy 8.05 10. lO gy
Lo 06 ae B.06 10.18 o.
L.07 rd/be B.07 10.04 rd/be
Lo 08 w. B.08 09. JZ we
L.09 gn B.09 09. lO gn
L. 10 gy B. lO 09.18 gy
L. Il ae B.II 09.04 oe
L. Il w. B.12 08. 32 we
L. 13 gn B. 13 08.20 gn
L. 14 oe B.14 08.18 o.
L.15 gy B.15 08.04 gy
Lo 16 gn B.16 11.20 gn
L.ll gn B.21 03.31 gn
L.22 gy B.ll 03.28 gy
L.23 w. B. ZJ 04.08 w.
L. 24 vtlwe B.24 04.2l vtlwe
L.25 rd/be B.25 04. l4 rd/be
L.26 ae B.26 03.l4 oe
L.27 we B.27 05.08 we
L.28 rd/be B.28 05.22 rd/be
L.29 ae B.29 05. Z4 a.
L. 30 gy B. lO 05.26 gy
L.31 gn B. JI OJ. 18 gn
L.32 vtlwe B. JZ OJ. 17 vtlwe
Lo lJ oe B. JJ OJ. 16 ae
L. 34 rd/be B. J4 OJ. 15 rd/be
L. 35 gy B. J5 03.33 gy

Table 2.2 SRS panel AS. PluB S connections
(Plug card type DAF l/l/Il)

RESTRICTED



RESTRICTED

From Colour Terminal To Colour Note

Ol. 02 02.02 be - 12 V
0.16 oe Ol. 03 06.02 we
N. Il gy Ol. 04 07.02 gn
0.17 gn 01.06 06.04 vt/we
N.12 we Ol. 08 07.04 we
0.20 gn Ol. 10 06. 07 gy
N.06 gn 01.12
N.03 rd/be Ol. 14
N.02 vt we Ol. 16

Ol. 18 02. 18 bk O V
0.13 rd Ol. 20 02. 20 rd + 6 V
0.18 vt/we Ol. 22 06.05 rd/be
N.13 rd/be 01.24 07.05 vtlwe
0.19 oe Ol. 26 06.06 oe
N.14 gy Ol. 28 07.06 rd/be
N.15 we Ol. 30 07.07 oe

Table 2.3 SRS panel AB. Card No connections
(Card type DAF 3/9)

From Colour Terminal To Colour Note

Ol. 02 be 02.02 03. 13 be - 12 V
0.21 gy 02.03 06. 08 we
N.16 gn 02.04 07.08 vtlwe
0.22 we 02. 06 06.09 vt/we
N.17 vtlwe 02.08 07.09 rd/be
0.25 we 02. 10 06. 12 gy
N.35 we 02. 12
N.32 oe 02. 14
N.3l rd/be 02. 16
Ol. 18 bk 02. 18 03. 19 bk O V
Ol. 20 rd 02.20 03.35 rd + 6 V
0.23 rd/be 02.22 06. JO rd/be
N.18 oe 02.24 07. 10 oe
0.24 gy 02.26 06. Il oe
N.19 gn 02.28 07. l J gy
N.20 vt/we 02. 30 07. 12 gn
N.34 gn 02.32
N.33 gy 02.34

Table 2.4 SRS panel AB. Card No 2 connections
(Card type DAF 2;11)
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From Colour Terminal To Colour Note

0.26 gn 03.03
0.27 we 03,04
0.28 VI];,e 03.05
0.29 rd be 03.06
0.30 oe 03.07
0.31 gy 03.08
0.32 gn 03.09
0.33 we 03. la
0.34 vtlwe 03. 11
0.35 rd/be 03.12
02.02 be 03.13 04.04 be - 12 V

rd/be
03.14 03.33 oe A5

B.34 03.15 Il. 15 oe A4
B.33 oe 03.16 10.24 rd/be A3
B.32 vt/we 03. 17 10.29 gn A2
B.31 gn 03. 16 10. 10 vtlwe Al
Ol. 18 bk 03. 19 04. 20 bk O V

03.2.0 05.26 vtlwe
03.20 la.15 rd/be
03.21 05.24 we
03.21 09.24 vtlwe
03.22 05.09 gn
03.22 09.29 gn
03.23 05.08 gy

B.26 oe 03.24 04.26 oe
03.25 04.24 rd/be
03.26 04.09 vtlwe
03.26 08.29 gy
03.27 04.08 we

B.2l gy 03.l8 04,06 gy ~l
PA. O oe 03.29 bo
B.14 bk 03. 30 O V

PA.c gn 03. 30
B 21 gn 03. 31 08.15 rd/be X

03.32 20.21 gy
B.35 gy 03.33

03.34 Il.la we
02.20 rd 03. 35 04.02: rd +6V

Table 2.5 SRS panel AS. Card No 3 cannE'ctiona
(Gard type DAF 276)

From Colour Terminal To Colour Note

03. 35 rd 04.02 05.02 ,d + 6 V
03. 13 be 04.04 05.04 be - 12 V
03. 26 gy 04.06
03.27 we 04.08
B.23 we 04.08
03.26 vtlwe 04.09 04.22 gy

rd/be
04.10 08. la vtfwe

PA. lb 04. 12
PA. la vtlwe 04. 14
PA. lb we 04.16
PA. la gn 04. 18
03.19 bk 04.20 05.20 bk O V
B.24 vI];,e 04.22
B.25 rdle 04.24
03.25 rd be 04.24
03.24 oe 04.26 09.15 oe

04.28 06. 24 rdibe
PA.4b we 04.30
PA.4a gn 04.32
PA.3b gy 04.34
PA. Ja oe 04.35

Table 2.6 SRS åane1 AS. Card No 4 connections
(Car type 2}8)

RESTRICTED



RESTRICTED

From Colour Tf'rminal To Colour Note

04.02 rd 05. 02 06. 15 rd + 6V
04.04 be 05. 04 06. 16 be o 12 V
B.27 we 05.08
03. 23 gy 05.08
03. 22 gn 05.09 05.22 vtlwe

05. 10 09. 10 oe
PA.6b vt/we 05.12
PA.6a we 05. 14
PA.5b gn 05. 16
PA. Sa gy 05.18
04. 20 bk 05. 20 06. 14 bk O V
B.28 rd/be 05.22
B.29 oe 05.24
03.21 w€ 05.24
B.30 gy 05.26
03.20 vt/we 05.26
PA.8b gn 05.30
PA.8a gy 05. 32
PA.7b oe 05.34
PA.7a rd/be 05.35

Table 2.7 SRS panel AB. Card No 5 connections
(Card type DAF 278)

From Colour Terminal To Colour Note

01.03 we 06.02
Ol. 06 vl/we 06. 04
01.22 rdlbe 06.05
O l. 26 oe 06.06
01.10 gy 06.07
02.03 we 06.08
02.06 vl/we 06.09
02.22 rdlbe 06. 10
02.26 oe 06. Il
02. lO gy 06.12
05.20 bk 06.14 07. 14 bk O V
05.02 rd 06.15 07. 15 rd + 6 V
05.04 be 06. J 6 07. 16 be - 12 V

06.20 15.03 we
06.22 15. J 3 gn
06.24 06. 18 rd/be
06.34 15.07 vt/we

Table 2.8 SRS panel AB. Card No 6 connections
(Card type DAF 2/9)

RESTRICTED

•
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•
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From Colour Terminal To Colour Note

Ol. 04 gn 07.02
Ol. 08 we 07.04
01.24 vtlwe 07.05
Ol. 28 rd/be 07.06
Ol. 30 oe 07.07
02.04 vtlwe 07.08
02.08 rd/be 07.09
02. 24 oe 07. 10
02.28 gy 07. 11
02.30 gn 07. 12
06. 14 bk 07. 14 08. 19 bk O V
06. 15 rd 07. 15 08.06 rd + 6 V
06. 16 be 07. 16 08.05 be o 12 V

07.20 15.02 gy
07.22 15.08 oe
07.24 07.18 we
07.34 15.04 gn

Table 2.9 SRS panel AB. Gard No 7 connections
(Card type DAF 2/9)

From Colour Terminal To Colour Note

0.15 rd/be 08.02
B.15 SY 08.04
07. 16 be 08.05 09.05 be o 12 V
07. 15 rd 08.06 09.06 rd + 6 V

08.08 08.31 oe

vt/we
08.09 14.28 we Set INFO

04. 10 08. 10
08. I1 08.27 gy
08. 13 08.02 be
08. 14 08.09 rd/be
08. 14 08.23 gy

03.31 rd/be 08. 15
08. 17 08. 33 rdibe

B.14 oe 08. 18
07. 14 bk 08. 19 09. 19 bk OV
B.13 gn 08.20

08.22 09. 17 we
08.23 08. 28 gn

04.28 rd/be 08.24
08.25 09. 13 vtlwe
08.28 09.28 we

03.26 gy 08.29
B.12 we 08.32

Table 2. 10 SRS panel AB. Card No 8 connections
(Card type DAF 2/13)
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From Colour Terminal To Colour Note

09. 03 10.03 gn Shift signal
B. Il oe 09.04
08.05 be 09.05 10.05 be - 12 V
08.06 rcl 09. 06 10.06 rcl + 6 V

09.08 09.31 gn
09.09 10. 14 gy

05. 10 oe 09. 10
09. Il 09.27 we

08.25 vt/we 09. 13
09. 14 09.09 oe

04.26 oe 09. 15
08.22 we 09. 17
B. 10 gy 09. 18
08. 19 bk 09. 19 10. 19 bk OV
B.09 gn 09.20

09.22 10. 17 vtlwe
09.23 09. 14 rcl/be

03.21 vtlwe 09.24
rd/be09.25 10. 13

08.28 we 09.28 09. 23 vt/we
03.22 gn 09.29
B.08 we 09.32

Table 2. Il SRS panel AH. Card No 9 connections
(Card type DAF l/13)

From Colour Terminal To Colour Note

09.03 gn 10.03 Il. 03 gn Shift signal
B.07 rdibe 10.04
09.05 be 10.05 11.05 be - 12 V
09.06 rd 10.06 Il. 06 rd + 6 V

10.08 10. 31 gy
03. 18 vtlwe 10. 10

10. Il 10. 27 gn
09. 25 rd/be 10. 13
09.09 gy 10:14
03.20 rd/be 10. 15
09.22 vtlwe 10. 17
B.06 oe 10. 18
09. 19 bk 10. 19 11.19 bk OV
B.OS gy 10.20

10.22 11.17 we
10.23 10. 28 rd/be

rd/be
10.23 10.09 vt/we

03. 16 10. 24
10.25 11.13 vtlwe
10.28 11.14 oe

03. 17 gn 10.29
B.04 gn 10.32

Table 2. 12 SRS panel AH. Card No 10 connections
(Card type DAF 2713)

RESTRICTED
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From Colour Terminal To Colour Note

10. Ol gn Il. Ol Il. lB we Shilt signal
B.03 oe 11.04
10.05 be Il. 05 ll,03 be - Il V
10.06 ed Il. 06 Il. Ol ed + 6 V

Il. OB 11. l l rd/be
Il. 09 16. II vtlwe Sel addre88 AS + P

Ol. 14 we Il. 10
11.11 11.2.7 oe

10.25 vtlwe Il. I l
rd/be10.lB oe Il. 14 Il.lB Sel adreu Al - 4

Ol. 15 oe 11. l 5
10.22 we Il. 17
B. Ol gy Il. lB
10.19 bk Il. 19 Il. lB bk O V
B.16 gn Il. lO

Il. II l l.ll gy Output SH
11. lO Il. JJ gn Output SH

Table Z. 13 SRS panel AS. Card No Il connections
(Card type DAF 2713)

From Colour Terminal To Colour Note

Il. 06 ed Il. Ol 13.02 ed + 6V
Il. 05 be Il. Ol Il.Ol be . Il V

Il.04 15.l6 gy
Il.06 14.16 oe
Il. 10 Il. li oe
Il. Il 17.16 gy
l Z. 14 12. l6 rd/be
Il.16 16.05 gn

11.19 bk Il. lB l l. lB bk O V
A.l5 gy Il. II

12.24 17.15 gn
Il. Ol we Il.lB 13.24 we

Il. 30 Il.OB Vl];,e
Il. II 15. II rd be
ll.ll lO.Ol we

Table 2. 14 SRS panel AS. Card No 12 connections
(Card type DA? l/16)

From Colour Terminal To Celour Note

Il. Ol ed 13.02 14.02 ed + 6V
ll.Ol be l l. Ol 14.03 be . Il V

Il.OB 14. l l we
Il. 10 19.07 rd/be
l l. Il 17.14 vi we
13. 14 16.l6 vtlwe

Il. lB bk l l. lB 14. lB bk O V
11. II gy ll.ll
Il. lB we Il. Z4

ed/be
1l. l6 16. lB rd/be

11. 14 I l. lB 16. 11 oe
Il. lO lB. II gy
l l. l l 19.10 we
Il.Jl lO.ll gn

Il. lO gn l l. II

Table 2. 15 SRS åane1 AR. Card No 13 connections
(Car type DAF 2/16)

RESTRICTED



RESTRICTED

From Colour Terminal To ColouT Note

13. Ol ,d 14.02 15.06 ,d + 6v
13.03 be 14.03 15.05 be - llV

14.06 19.08 gy
14.08 19.04 gn
14.10 19.05 we
14. l Z 20. II oe
14.14 la. 17 rd/be

Il.06 oe 14.16 18.28 oe
13. 18 bk 14.18 15. 18 bk o V

J4.U .19.06 vtlwe
l'.l6 16. 10 gy

08.09 we 14.28 16.12 gn
13. Og we 14. )1

14.32 18.30 we

Table Z. 16 SRS åane1 AH. Gard No 14 c:onnection.
(Car type bAr i/16)

From Colour Terminal To Colour Note

07.20 OY 15. Ol
06. lO we 15.03

vtlwe07.34 gn 15.04 16.08
14.03 be l S. OS 16.04 be - Il V
14. Ol rd 15.06 16. Ol rd + 6v
06.34 vtlwe 15.01 16.09 vtlwe
07. ZZ oe 15.08

15.09 15. l Z rd/be
15. l Z IS. 14 oe

06. 2:Z gn 15.13
15.14 15.16 gy
15.16 15.31 gn

14. 18 bk 15.18 16. 14 bk OV
15. lS 15.28 gn

12.04 gy 15.26 16.13 rd!be
15.27 16. ZZ gy
15.28 15. 30 we
15.29 16.06 oe
15.30 16. l8 vtlwe
1S. 31 15.33 we

12.3Z rd/be 15.32

rd/be
15.33 15.35 bk

A.02 15.34

Table l. 17 SRS åa-nei AH. Gard No IS c:onnec:tions
(Car type bAF l/It)

From Colour Terminal To Colour Note

IS.06 rd 16.0l 17.06 rd + 6V
l S.OS be 16.04 17.Ol be - Il V
Il. 16 gn 16. OS 18. l7 we
IS.l9 oe 16.06
A.03

~r/we
16.07

1S.04 16.08
lS.07 vtlwe 16.09
14. lb OY lb. 10
13.l8 oe lb. Il lO. l8 oe
14. l8 on 16. l l
IS. l6 rd/be l6.13
15.18 bk 16. l' 17. 18 bk OV

rd/be
16. 16 16. l3 oe

13. l6 16.18
lS. l7 BY 16.ll

l6.l4 lO.l7 on
13. 14 vtlwe 16.l6
lS.30 vt/we 16. Z8
A.06 vtlr.,e lb. Z9 Repeat ind
A.07 rd/be lb.3l Wait ind
11.09 vt we 16.33

•
Table l. 18 SRS 3anel AB. Card No 16 connec:tion.

(Car type OAF l/16)
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From Colouf" Terminal To Colour Note-

16.04 be 17.02 18.02 be - I2V
16.02 rd 17.06 18.06 rd + 6 V

17.08 17.12 go
17.09 17.32 we
17. Il 19.26 rd/be

13.12 vt/we 17.14 18.16 go
12.24 go 17.15 19.24 vtJwe
12. 12 gy 17. L6 19.10 we
16.14 bk 17. 18 L8.18 bk O V

17.20 19.28 oe
17.23 19.27 gy
17.26 1i. l7 vtfwe

Table Z. 19 SRS panel AS. Card No 17 connections
(Card type DAF 2114)

From Colour Terminal To Golour Note

17.02 be 18.02 19.02 be - I2V
17.06 rd 18.06 19. II rd + 6 V

18.08 UL 12 gy
HL 09 19.12 we
18. 13 19. 16 go

17.14 .0 18.16 19. 19 oe
16.05 we 18. 17
17. L8 bk 18.18 19,21 bk O V
14.16 oe 18.28
A.04 rd/be 18.28
14.32 we 18. 30
13.30 gy 18. 32

Table 2.20 SRS åane1 AB. Card No 18 connections
(Car type DAF 2/14)

From Golour Terminal To Colour Note

18,02 be 19.0l lO.05 be - Il V
14.08 go 19.04
14.10 we 19.05
14. II vtlwe 19, 06
13.10 rd/be 19.07
14.06 gy 19, 08
17.16 we 19.10
18.09 we 19. 12
18. 13 00 19. 16
18. 16 oe 19. 19 20. 30 vtlwe
13. 31 we 19. 20
18. 18 bk 19.21 la. 18 bk O V
18. 06 rd 19.22 lO. 06 rd t 6v
17. 15 vt/we 19.24
17. Il rd/be 19.26 19.11 OY
1'7.23 gy 19.27 19. 18 vt/we
17.20 oe 19.28 19. l} 00
A.08 oe 19.29
19. 30 rd/be 19.09
19.32 we 19. 14
19.33 rd/be 19. L7
19.34 oe 19. 15

Table 2.21 SRS ~anel AB. Card No 19 connections
(Car type DAF 2/15)
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From Colour Terminal To eoIaur Note

12. B we 20.03
19.02: be 20.05 21. 04 be - 12 V
19.11 ,d lO.06 21.02 ,d + 6 V
14.12 oe 20. 13

1O.l-I 20.16 OY
10.16 la. 26 gn

14.14 rd/bf' 10.17 la. 25 gy
19.21 bk lO.lg 21. 28 bk O V
03.31 gn lO.ll 13.32 gn

lO.l5 lO. 34 gn
20. 26 20.29 we

16.24 gn lO, l7
16. 11 oe 20, lB

20.29 lO.31 vt/we
19.19 "tlwe 20.30

lO.31 10.33 rd/be
lO. 33 10.19 oe

c

Tahle 2.22 SRS ~anel AB. Gard No 20 connections
(Car type bÅF i/12)

From eolaur Terminal To eolaur Note

20.06 rd 21. Ol ll.14 rd + 6V
10.05 be Il. 04 ll.04 be - Il V
A. Il rcl/be Il. 06
A. Il oe 21. 08
A. la vt/we 21. 10
A.B gn 21. 12
A.16 rd/be lI. 14
A.17 we 21. 16
A.15 vt/we 21. 18
A.18 gy 21.20

21.20 21. 32 oe
A.14 we 21. 22
A.09 we 21. 24
20. 18 bk 21. 28 21. 30 bk OV

21. 30 22.30 bk O V
A.l4 on 21.34

•

Table 2.23 SRS panel AH. Card No li connections
(Card type DAF l/3)

From eolaur Terminal To eotau!" Note

A.29 oe ll.02
A.19 be 22.04 - 12 V

ll.04 be 22.04 - 12 V
A.35 v''i;,e 22.06 22.16 oe
A.34 rd be 22.08
A.33 oe 22.10
A.21 rd 22.14 + 6 V
21. 02 rd 22.14 + 6 V
A.23 vt/we 22.16

22.18 22. 26 gy
22.24 2:l.lZ vtlwe

A.31 gy 22.26 Rx relay
A.31 gn 22.28 22.20 gn Rx relay
A. ZZ: bk 22.30 O V
21. 30 bk 22.30 O V
A.3D rd/be ll. 32

rable l. 24 SRS ~anel AH. Card No II connections
(Car type bAF [/[4)

RESTRICTED
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From Colour Terminal To Colour Note

E. 02 gn C.02 17.32 gn
E.03 gy C.03 17.30 gy
E.04 gn C.04 18.32 gn
E.05 gy C. 05 18.30 gy
E.06 gn C.06 19.32 gn
E.07 gy C.07 19.30 gy
E.08 gn C.08 20.32 gn
E.09 gy C.09 20.30 gy
E.IO gn C. 10 21. 32 gn
E. Il gy C. I l 21.30 gy
E.12 oe C.12 17. 12 oe
E.13 vt/we C.13 17. 10 vtlwe
E.14 oe C.14 lB. 12 oe
E. 15 vtlwe C.15 18. 10 vtlwe
E.16 oe C. 16 19. 12 oe
E.17 vtlwe C. 17 19. 10 vtlwe
E.18 oe C.18 20. 12 oe
E. 19 vtlwe C.19 20. 10 vtlwe
E.20 oe C.20 21. 12 oe
E.21 we C.21 17.08 we
SW4.06b we C.21
E.22 rd/be C.22 17.24 rdibe
SW4.08b rd/be C.22
E.23 we C.23 18.08 we
SW4.10b we C.23
E.24 rd/be C.24 18.24 rd/be
SW4.12b rd/be C.24
E.25 we C.25 19.08 we
SW4.14b we C.25
E.26 rd/be C.26 19.24 rd/be
SW4.16b rd/be C.26
E.27 we C.27 20. 08 we
SW4.18b we C.27
E.28 rd/be C.28 20.24 rd/be
SW4.20b rd/be C.28
E.29 we C.29 21. 08 we
SW4.22b we C.29
E.30 rd/be C.30 21. 24 rdibe
SW4.24b rd/be C.30
E.31 vt we C.31 10.32 vtlwe
A3.02 be C.32 21. 03 bk - 12 V
A.20 be C.32
A.22 bk C.33
A.21 rd C.34
PS3.10 bk C.33 21. 18 bk O V
A4.02 rd C.34 21. 02 rd + 6 V

Table 3. I SRS panel CD. PIU~ C connections
(Plug card type DA 1)2)12)

RESTRICTED
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From Colour Terminal To Colour Note

M.ll gy D.02 11.04 gy
M.22 oe D.03 Il. 18 oe
M.23 we D.04 11. 20 we
M.24 rd/be D.05 11.32 rdfbe
M.25 vtlwe D.06 12.04 vt we
M.26 gy D.07 12. 18 gy
M.27 oe D.08 12. 20 oe
M.28 we D.09 12.32 we
M.29 rdfbe D.lO 13.04 rd/he
M.30 vt we D. Il 13. 18 vtlwe
M.3l gy D.12 13.20 gy
M.32 oe D.13 13.32 oe
M.33 we D.14 14.04 we
M.34 rd/be D. IS 14. 18 rd/be
M.35 vtlwe D.16 14. 20 vtlwe
C 02 vtlwe D.17 17.07 vtlwe
G.03 rd/be D.18 17.22 rd/be
G.04 oe D.19 18.07 oe
C.05 we D.20 18.22 we
C.06 gn D.21 19.07 gn
C.07 gy D.22 19.22 gy
C.08 vtlwe D.23 20.07 vtlwe
C.09 rd/be D.24 20.22 rd/be
C. lO oe D.25 21.07 oe
C. Il we D.26 21. 22 we
SW3.17a oe D.27 06.06 oe
SW4.13a rd/be D.28 21. 20 rd/be

Table 3.2 SRS panel CD. Plug D connections
(Plug card type DAF 1/2/13)

From Colour Terminal To Colour Note

Ol. 02 02.06 rd + 6V
01.04 02.02 be - 12 V
Ol. 10 Ol. 24 we
Ol. 22 Ol. 32 we
Ol. 22 Ol. 18 we
Ol. 28 15. 16 we
Ol. 30 02.34 bk OV
Ol. 34 02. 16 we
Ol. 34 04. 10 we

Table 3.3 SRS panel CD. Gard No l connections
(Card type DAF l/3)
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From Colour Terminal To Colour Note

01.04 be 02. 02 03.02 be - 12 V
01.02 rd 02.06 03.06 rd + 6 V

02.09 04. 17 vt/we B
02.09 02. 32 we
02. 10 07.30 rd/be
02. Il 04.08 oe B
02. 13 02. 12 oe
02. 15 07.06 A
02. 15 04.09 gy

Ol. 34 we 02. 16
vtlwe02.20 07.08 C

02.20 04. 07 we
02.23 04. 26 gy IT
02.23 07. 10 rd/be
02. 26 02. 24 vtlwe

O l. 30 bk 02. 34 03.34 bk O V

Table 3.4 SRS panel CD. Card No 2. connections
(Card type DAF 2/14)

From Colour Tf'rminaL To Colour Note

02.02 be 03.02 04. 02 be - 12 V
02.06 rd 03.06 06. 02 rd + 6 V

03.09 05. 12 rdibe
03. 10 03. 28 gy
03. 13 03. 12 oe
03. 14 03. 10 rd/be
03. 15 O 5. Il vtlwe
03. 16 08. 14 gy
03.20 03.24 we
03.20 05. 13 gy
03.21 05. 28 rd/be
03.21 05. 14 oe
03.22 16. 28 we
03.23 05. 18 we
03.28 03.22 Oe
03.30 05. 29 gy
03.32 07.28 vt/we

02.34 bk 03.34 06. 34 bk O V

Table 3.5 SRS panel CD. Card No 3 connections
(Card type DAF 2/14)
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From Colour Terminal To Colour Note

03. 02 be 04.02 05.02 be o 12 V
04.03 07.22 gy SABCD
04.04 07.24 oe SACn
04. 05 07.26 we ABCD
04. 06 07. 12 rd/be D
04.06 04.14 gy D

02.20 we 04.07 04. 13 rdibe C
02. 11 oe 04.08 04. 28 we B
02. 15 gy 04.09 05. 10 gy A
Ol. 34 we 04. 10 04. Il rdibe S

04. 11 05.06 vt/we
04. 12 07. 16 vt/we A
04. 12 04. 16 rd/be
04. 14 04. 19 oe D
04.16 04.29 gy A

02.09 vtlwe 04.17 05.09 oe B
04. 18 07.14 we C
04. 18 04.27 vt/we
04.19 05.07 we D
04.21 04. 22 oe ABC 'Ei
04.21 15.22 vt/we
04. 24 04. 34 rd/be
04. 24 16.26 rdibe

02. 23 gy 04.26 'Ei
04. 27 05.08 rd/be C
04. 30 08. 12 gy
04.31 08. 30 oe

Tab1e 3.6 SRS ~anel CD. Gard No 4 connections
(Car type DAF 3/9)

From Colour Terminal To Colour Note

04.02 be 05.02 06.04 be o 12 V
05.03 15.24 oe ABC'D
05.04 15.08 oe
05.05 10.22 we

04. 11 vtlwe 05.06
04.19 we 05.07
04. 27 rd/be 05.08
04. 17 oe 05.09
04.09 gy 05. 10
03. 15 vtj:,e 05. 11 05.16 we
03.09 rd be 05. 12
03.20 gy 05. 13 05. 17 vt/we
03.21 oe 05. 14
03.23 we 05. 18

05. 19 09.21 rd/be
05.20 IS.12 gy
05.22 05. 34 vt/we
05.27 08. 12 Oe

03.21 rd/be 05. 28
03.30 gy 05.29

05.34 15.26 gy

Table 3.7 SRS panel CD. Gard No 5 connections
(Card type DAF 3/9)
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From Colour Terminal To Colou r Note

O L 06 cd 06.02 07.02 cd + 6v
05. 02 b. 06. 0-1 07.0-1 be - Il V

06.05 Il. 15 vt/we
0.27 oe 06.06

Ob.Oli 14.30 OY06.10 I.L Il oe
Db. Il 10.03 oe
06.1-1 10.02 gy
06.16 09. 16 rd/be
06. II 1-1.16 we
06. 2. lJ.2S vtlwe
06. 26 IJ.JO rd/be
06.ltl 10.06 rd/be
06. JO 10.05 vtlwe
06.3l 10.0. we

03.34 bk 06. H 07. H bk O V

Table 3.8 SRS panel CD. Card No 6 connE"ctionø
(Gard type OÅF 3/16)

From Colour Terminal To Colour Note

06. Ol rd 07,02 08.02 rd + 6V
06.04 be 07.04 08.03 be - Il V
Ol. 15 we 07.06
Ol. lO vt/we 07.08
Ol. l3 rdjbe 07. 10
04.06 rd be 07. Il
04. 18 we 07.14
04.12 vtfwe 07.16 08.22. oe
04.03 gy 07.22
04.04 oe 07.l4
04.05 we 07.l6
03.3l vt!;;,e 07.l8
02. 10 rd he 07,30 09.13 vtlwe

07.32 08. 10 gy
06.34 bk 07.34 08.35 bk OV

Table 3. q SRS panel CD. Gard No 7 connections
(Card type DAF 3/10)

From Colour Terminal To Colour Note

07.02 rd 08.0l 09.06 rd + 6 V
07.04 be 08.03 09.05 be - Il V

08.08 11.07 gy
07.32 gy 08. 10 09.l5 rd/be
04. 30 gy 08. Il
05.27 oe 08. Il
03.16 gy 08.14
07.16 oe 08.U

08.l4 09.l1 gn
08.l6 Il. 14 vt!;;,e08.l8 Il. 03 rd be

04.31 oe 08.30
08.31 08.06 Oe
08. 3l 09.0l gy
08.33 08. 18 bk

07.34 bk 08.35 09. J5 bk O V

Table 3. 10 SRS panel CD. Card No 8 connections
(Card type DÅF l/16)
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From Colour Terminal To Colour Note

08.32 gy 09.02
08.03 be 09. 05 la. 18 be - 12 V
08.02 rd 09.06 10.20 rd + 6V

09.08 09. 30 we
09.08 15.30 oe
09.09 09. 19 bk
09. II 15.32 oe
09. 12 09.09 bk

07.30 vtlwe 09. 13
09. 14 09.33 bk
09. 15 15.06 gy

06. 16 rd/be 09. 16
vt/we09. 17 16. 10

05. 19 rd/be 09.21
08.24 gn 09.21

09.22 16.22 gn
09.23 16.22 vtlwe
09. 24 16. 12 rd/be

08. 10 rd/be 09.25
09.26 09. 18 bk
09.28 09. II gy
09.29 09. 18 bk
09. 30 15. 10 rd/be
09.31 IS. 14 gy
09.33 09. 19 bk
09.34 15.28 rd/be

08. 35 bk 09.35 10.34 bk O V

Table 3. Il SRS panel CD. Card No 9 connections
(Card type DAF l/12)

From Colour Terminal To Colour Note

06. 14 gy 10.02
06. 12 oe 10.03
06. 32 we 10.04
06.30 vt!;;,e 10.05
06.28 rd be 10.06

10.07 17.26 we
10.08 17.28 vtlwe
lO. 10 18.26 rd/be
10. Il 18.28 gy
lO. 12 19.26 oe
10. 13 19.28 we
10. 14 20.26 vtlwe
10. 15 20.28 rd/be
lO. 16 21. 26 gy
lO. 17 21. 28 oe

09.05 be lO. 18 Il. 05 be - 12 V
09.06 rd 10.20 11.06 rd + 6V
05.05 we 10.22

10.26 17. 14 we
C.31 vtlwe 10.32
09.35 bk 10.34 11.35 bk O V

Table 3.12 SRS åane1 CD. Card No 10 connectiona
(Car type DAt 3/6)
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From Colour Terminal To Colour Note

08. 28 rd/be Il. 03 16.06 vtlwe
D.02 gy 11.04
10. 18 be 11.05 12.05 be - 12 V
10.20 rd 11.06 12.06 rd + 6 V
08.08 gy 11.07

11.08 11.31 gy
11.08 17.04 rd/be
11.11 Il. 27 oe
11.13 Il. 02 be

08. 26 vtlwe 11.14
06.05 vtlwe 11.15

11.17 11.19 bk
D.03 oe 11.18
D.04 we 11.20

11.21 17.05 gy
11.22 18.04 oe
11.22 12. 17 we
11.25 12. 13 vtlwe

. D. 05 rd/be 11.32
10.34 bk 11.35 12.35 bk OV

Table 3.13 SRS panel CD. Card No 11 connections
(Gard type DAF 2;(3)

From Colour Terminal To Colour Note

12.03 13.03 we
D.06 vtlwe 12.04
Il. 05 De 12.05 13.05 be - 12 V
Il. 06 rd 12.06 13.06 rd + 6V

12.07 18.05 we
12.08 12. 31 vtlwe
12.08 19.04 vt/;;,e

vtlwe
12. Il 12.27 rd be

Il. 25 12. 13
11.22 we 12. 17
D.07 gy 12. 18
D.08 oe 12.20

12. 21 19.05 rd/be
12.22 20.04 gy
12.22 13.17 gy
12.25 13. 13 oe

D.09 we 12.32
Il. 35 bk 12.35 13. 35 bk OV

Table 3. 14 SRS panel CD. Card No 12 connections
(Gard type DAF 2/(3)
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From Colour Tf'rminal To Colour Natt'

ll.03 we 13. 03 1..1. 03 oe
D.IO rd/bt' 13.04-
Il. 05 be 13.05 14.05 be o Il V
ll.06 ,d 13.06 I ..L 06 Td + 6 V

13_ 07 lO.05 Oe
13.08 21.0-1 we
13.08 I l. 31 we
13. li I l. l7 vl/we-

Il. 25 oe 13.13
Il. II gy 13. 17
D.ll vt/wp 13.18
O.ll OY l l.lO

H.2l 14.17 rd/be
06.l4 vtlwe 13. l5 14. ) 3 OY
06.l6 rd/b(> l l. lO
0.13 oe I l. 3l

Il. 35 bk 13. Et 1-1.35 bk O V

Table 3. I 5 SRS panel CD. Card No 13 connections
(Card type DAF 2/13)

From Colour Terminal To Colour Note

13.03 oe 1-1.03
D.14 we 14.04
13.05 be 14. 05 15.04 be o Il V
13.06 ,d l .." 06 15.0l ,d + 6 V

14.08 14.31 vt/wp
06.10 oe 14. 11 14.27 rd/b~
13. l5 gy 14. 13
06.2l we 14.16
13. Zl rd/be 14.17
0.15 ~d/be 14. 18
D.16 vtlwe 14.20
06.08 gy 14.30

14.34 16.l4 bk
13. 35 bk 14.35 15.34 bk O V

Tahle 3.16 SRS panel CD. Card No 14 connections
(Card tyPe DAF l/13)

From Colour Terminal To Colour Note

14.06 Td 15. Ol 16. Ol Td + 6 V
14.05 be l5.04 16.04 be o Il V
09.15 gy 15.06
05.04 oe 15.08
09. 30 Tdlbe 15.10
05. lO gy 15.12
09.31 gy IS. 14
Ol. 2B we 15.16
04.21 vtlwe 15.22
05.03 oe 15.24
05.34 gy 15.26
09.34 rd/be 15.2B
09.08 oe 15. 30
09. I1 oe 15.32
14.35 bk 15.34 16. 18 bk O V

Table 3.17 SRS panel CD. Card No 15 connections
(Gard type DÅF ]71 b)

RESTRICTED
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From ColouT Terminal To Colour Note

15.02 rcl 1&.02 17.02 rcl + & V
15.04 be 1&.04 17.03 be - 12 V
11.03 vt/we 1&.0&

1&.08 1&. lO oe
09.17 vtf;;,e 1&.10
09.24 rd be 1&. Il
15.34 bk 1&. 18 17. 18 bk O V
09.22 gn I&.ll
09.l3 vt/we I&.ll
04.24 rd/be I&.l&
03.22 we 1&.l8
14.34 bk 1&.l4

Table 3.18 SRS panel CD. Gard No 16 connectionø
(Card type DAF 3/tl)

From Colour Terminal To Colour Note

1&.Ol rcl 17. Ol 18.0l rcl + &V
1&.04 be 17.03 18.03 be - 12 V
11. 08 rd/be 17.04
11. li gy 17.05

17.0& 17. lO oe
0.17 vtlwe 17.07
C. li we 17.08

10. l& we 17.14 17. 1& gy
17.1& 18. 14 gy

1&. 18 bk 17.18 18. 18 bk O V
17. lO 18.0& oe

0.18 rd/be 17. II
C.ll rd/be 17. l4
10.07 we 17.2&
10.08 vtlwe 17. 28
C.03 gy 17. 30
C.02 gn 17.3l
C.l3 vtlwe 17.10
C. Il oe 17. Il

Table 3.19 SRS panel CD. Gard No 17 connectionø
(Gard type DAF 3/7)

From Colour Terminal To Colour Note

17. Ol rcl 18.0l 19.0l rcl + &V
17.03 be 18.03 19.03 be - 12 V
11. 2l oe 18.04
12. 07 we 18.05
17.20 oe 18.0& 18.20 oe
0.19 oe 18.07
C.23 we 18.08
17. 1& gy 18. 14 18. 1& gy

18. 1& 19. 14 gy
17. 18 bk 18. 18 19. 18 bk O V

l8.l0 19.0& oe
0.20 we 18.22
C.24 rd/be 18.24
10. 10 rd/be 18.l&
10. 11 gy 18.l8
C.05 gy 18.30
C.04 gn 18.32
C.15 vt/we 18. 10
C.14 oe 18. Il

Table 3.20 SRS panel CD. Card No 18 connection.
(Card type OAF 3/7)
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From Co!o\1r Terminal To Colour Note

18. Ol ed 19.0l 20. 02 ed + 6 V
18.03 b< 19.0] lO. O, b< - llV
Il.08 vtlwe 19.04
Il. II rd/be Iq. OS
1~.lO 0< 19.06 19.2.0 0<
O.lI on 19.07
C.25 w< lq,08
18. 16 OY 19.14 '9.16 OY

19.16 20.14 OY
18.18 bk 19. 18 lO.18 bk O V

19.20 20.06 0<
D. zz. OY 19.U
C.26 rd/be 19.24
lO. Il 0< 19.26
10.13 w< 19.28
C.07 8Y 19. JO
c.06 on 19. ]l
C.17 vtlwe 19. 10
C.16 o. 19. Il

•

Table 3.21 SRS åa.nel CD. Gard No 19 connection.
(Car type bAr 3/1)

From Colour Terminal To Colour Note

19. Ol ed 20.02 21. 02 ed + 6v
19. Ol b. 10.03 21. O) b< - 12 V
Il.U OY 20.04
13.07 0< 20.05
19.20 0< la. 06 20.20 0<
D.23 vtlwe 20.07
C.l7 w< 20.08
19.16 OY 20.14 lO.16 OY

20.16 21. 14 ,y
19.18 bk lO. 1M ll.18 bk OV

lO. lO ll.06 0<
D.H rd/be lO. Il
C.28 rd/be la. ZA
10.14 vtlr,: lO.26
10. 15 rd be 20.28
C.09 OY lO.30
C.08 ,n lO.3l
C.19 vt/we la. 10
C.18 0< la. Il •
Table 3. Il SRS panel CD. Gard No la connections

(Gard type bÅF 37')

From Colour Terminal To Colour Note

C.34 ed li. Ol + 6 V
lO.Ol ed lI. Ol + 6v
C.32 b< lI. 03 - 12 V

lO.03 b< ll.03 - 12 V
13.08 we ll.04
2.0. lO 0< 21.06 l1. lO 0<
0.25 0< lI. 07
C.29 w< ll.08
lO.16 OY l1. 14 lI. 16 OY
lO.18 bk lI. 18 O V
C.33 bk l1. 18 O V
0.28 rd/be l1. lO
0.26 we lI. Zl
C.30 rd/be li. l4
10. 16 gy lI. l6
10.17 0< li. l8
C.ll OY lI. 30
C.IO g" lI. 3Z
C. lO oe lI. Il

Table 3. l3 SRS ~anel CD. Card No l I connectlon.
(Car type DAF 3}1)
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From Colour Terminal To Colour Note

C.02 ~n E.02 17.14 gn
C.03 gy E.03 17. 12 gn
C.04 gn E.04 17. 10 gn
C.05 gy E.05 17.32 gn
C.06 gn E.06 17.30 gn
C.07 gy E.07 lB. 14 gn
C.OB gn E.OB 18. 12 gn
C.09 gy E.09 lB. 10 gn
C. 10 gn E. 10 18. 32 gn
C. Il gy E. Il lB. 30 gn
C.12 oe E.12 02. 04 we
C.13 vtlwe E.13 04. 04 we
C.14 oe E.14 06. 04 we
C.15 vtfwe E.15 OB.04 we
C.16 oe E.16 10.04 we
C. 17 vtlwe E.17 12.04 we
C. lB oe E. lB 14.04 we
C. 19 vtlwe E.19 16.04 we
C.20 oe E.20 lB. 04 we
C . 21 we E.21 17. lB oe
C.22 rcl/be E.22 17.20 oe
C.23 we E.23 17.22 oe
C.24 rcl/be E.24 17.24 oe
C.25 we E.25 17.26 oe
C.26 rcl/be E.26 lB. lB oe
C.27 we E.27 IB.2O oe
C.2B rcl/be E.2B IB.22 oe
C.29 we E.29 lB.24 oe
C.30 rcl/be E.30 18.26 oe
C.31 vt we E.31 IB.02 vtfwe
G.24 be E.32 18.06 be o 12 V
G.25 bk E.33 lB. 16 bk O V
G.26 rcl E.34 lB.OB rcl + 6 V

Table 4. l SRS panel EF. Plug E connections
(Plug carcl type DAF [jZjl4)

From Colour Terminal To Colour Note

M.15 gy F.02 Ol. 34 gy
M.14 we F.03 03.34 we
M.13 rd/be F.04 05.34 rcl/be
M.12 gy F.05 07.34 gy
M.ll gn F.06 09.34 gn
M.IO oe F.07 11.34 oe
M.09 we F. OB 13. 34 we
M.OB Vl!;,e F. 09 15.34 vt~e
M.07 rd be F.IO 17.34 rd be
H.12 gy F.20 02. 2B gy
H.13 vl!;,e F.21 04. 2B Vl!;,e
H.14 rd he F.22 06. 2B rd be
H.15 oe F.23 OB.2B oe
H.16 we F.24 10.2B we
H.17 gn F.25 12.2B gn
H. lB gy F.26 14.28 gy
H.19 vl!;,e F.27 16.2B vl!;,e
H.20 rd be F.2B lB.2B rd be

Table 4.2 SRS panel EF. Plug F connections
(Plug card type DAF l/Z/ls)
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From Colour Terminal To Colour Note

12.02 gy 13.02 14.02 gy
13.04 14.04 we

12.06 be 13. 06 14.06 be - 12 V
12.08 rd 13.08 14.08 rd + 6V
11.10 gn 13. 10 15. 10 gn
11.12 gn 13. 12 15. 12 gn
11.14 gn 13. 14 15. 14 gn
12. 16 bk 13. 16 14. 16 bk O V
11.18 oe 13. 18 15. 18 "e
l l. 20 oe 13.20 15.20 oe
Il. 22 oe 13.22 15.22 oe
Il. 24 oe 13.24 15.24 oe
Il. 26 oe 13. 26 15.26 oe

13.28 13.34 vt/we
13.28 14.28 rd/be

l I. 30 gn 13.30 15.30 gn
l I. 32 gn 13.32 15. 32 gn
F.08 we 13.34

Table 4.15 SRS panel EF. Gard No 13 connections
(Card type DAF 3/8)

From Colour Terminal To Colour Note

13. 02 gy 14. 02 15.02 gy
13.04 we 14.04
E.18 we 14.04
13.06 be 14.06 15.06 be - 12 V
13. 08 rd 14.08 15.08 rd + 6V
12. 10 gn 14. 10 16. 10 gn
12. 12 gn 14. 12 16. 12 gn
12. 14 gn 14. 14 16. 14 gn
13. 16 bk 14. 16 15. 16 bk OV
12. 18 oe 14. 18 16. 18 oe
12.20 oe 14.20 16.20 oe
12.22 oe 14.22 16.22 oe
12.24 oe 14.24 16.24 oe
12.26 oe 14.26 16.26 oe
13.28 rdlbe 14.28
F.26 gy 14.28
12.30 gn 14.30 16.30 gn
12.32 gn 14. 32 16. 32 gn

Table 4. 16 SRS panel EF. Card No 14 connections
(Card type DAF 3/8)
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From Colour Terminal To Colour Note

14.02 gy 15.02 16.02 gy
15.04 16.04 we

14.06 be 15.06 16.06 be - 12 V
14.08 rd 15.08 16.08 rd + 6 V
13. 10 gn 15. 10 17. 10 gn
13 12 gn 15. 12 17. 12 gn
13. 14 gn 15. 14 17. 14 gn
14.16 bk 15. 16 16. 16 bk OV
13. 18 oe 15. 18 17. 18 oe
13.20 oe 15.20 17.20 oe
13.22 oe 15.22 17.22 oe
13.24 oe 15.24 17.24 oe
13. 26 oe 15. 26 17.26 oe

15.28 15.34 vtlwe
15.28 16.28 rd/be

13.30 gn 15.30 17.30 gn
13. 32 gn 15.32 17. 32 gn
F.09 vtlwe 15.34

Tahle 4.17 SRS panel EF. Card No 15 connections
(Card type DÅF 3/8)

From Colour Terminal To Colour Note

15.02 gy 16.02 17.02 gy
15.04 we 16.04
E.19 we 16.04
15.06 be 16.06 17.06 be - 12 V
15.08 rd 16.08 17.08 rd + 6 V
14. 10 gn 16. 10 18. 10 gn
14. 12 gn 16. 12 18. 12 gn
14. 14 gn 16. 14 18. 14 gn
15. 16 bk 16. 16 17. 16 bk O V
14. 18 oe 16. 18 18. 18 oe
14. 20 oe 16.20 18.20 oe
14. 22 oe 16.2Z 18.22 oe
14.24 oe 16.24 18. 24 Oe
14. t.6 oe 16.26 18. 26 oe
15.28 rd/be 16.28
F.27 vtlwe 16.28
14.30 gn 16.30 18.30 gn
14.32 gn 16.32 18. 32 gn

Table 4. lB SRS panel EF. Card No 16 connections
(Card type DAF 378)
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From Colour Terminal To Colour Note

01,04 02.04 be - 12 V
Ol. 06 02.02 rd + 6y
Ol. 08 02.10 we A
01.09 Ol. l2 vtlwe
Ol. 09 02. ZA gy Il
Ol. 10 01.28 gn A+B+C+D
Ol. Il 02.22 gn B
Ol. Il at. 12 gy
Ol. 15 02.08 oe A
01.16 12.05 oe S
01.16 04. Il gn
Ol. 20 Ol. 24 rd/be
Ol. 21 03. ID we l'>
01. 23 03.08 oe o
Ol. 26 Ol.06 rd/be C
Ol. l8 Ol. 32 gy
Ol. 30 02.26 vtlwe c

Table 5.3 SRS panel GH. Gard No l connectione
(Card type bÅr 2/14)

From Colour Terminal To Colour Note

Ol. 06 rd 02.02 03.02 rd + 6 y
01.04 be 02.04 03.04 be - 12 V
Ol. 15 oe 02.08 02..14 oe A
Ol. 08 we 02.10 02.12 we A

02. 12 04.12 we A
02.14 04.09 vtfwe A

Ol. 11 gn 02. ZZ 02. 32 gn B
Ol. 09 gy 02.24 02.30 gy B
Ol. 30 vt/we 02. 26 02.28 vtfwe C

02.28 04.1-1 gy C
02. 30 04.08 rd/be B
02. 32 04.13 gn B

Ol. 34 bk 02.34 03.34 bk O Y

Table 5.4 SRS panel GH. Card No l connections
(Card type DAF 3/10)

From Colour Terminal To Colour Note

02.02 rd 03.02 07.23 rd + 6 y
Ol.04 be 03,04 04.02 be - 12 V
Ol. 26 rd/be 03.06 03. 16 rd/be C
Ol. 23 oe 03.08 03.14 oe O
Ol. 2 I we 03. 10 03.12 we l'>

03.12 04.06 rd/be li
03. 14 04.15 we O
03. 16 04.07 vtlwe C
03.22 04.03 oe ABCl'>
03.24 08.16 gn
03.26 07.29 vtlwe
03.28 Il. 12 rd/be
03.30 07.30 gy

Ol. 28 gy 03.3Z 07.33 oe
Ol.34 bk 03.34 07.22 bk O Y

Table 5. 5 SRS åane1 GH. Card No 3 connections
(Car type bÅ? 3J16)
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From Colour Terminal To Celour Note

03. 04 b. O~.Ol 05.02 be - 12 V
03.2l oe O-L 03

0 ..1. 04 07.02 gy SABCD
O-L 05 07.09 gn SABCD

03.12 rd/be 0-1.06 0-1.25 oe li
03.16 vtl!,: 04.07 05.07 vtlwe l::
02. 30 rd bt" 04.0B 05.0B gy 1\
02.14 vtlwe 04,09 04.17 vtlwe A
Ol. 16 gn 04. I1 04.16 gy S
02.12 we 04.12 04.26 rdjbe A
Ol. 32 gn O-L 13 04. 18 rd be B
02.2M gy 0 ..1. 14 04.19 oe C
03. 14 we O.L 15 04.20 we D

0-1.16 04.27 vtlwe S
04.17 04. 32 vtlwe A
0-1.18 05.18 we B
04.19 06.14 gn C.
04.20 05.06 rd/be D
04.21 04.2l gy
04.21 07.04 we SAl)
04.23 04. 24 gy
04.23 07.05 o. SAD
04.25 04.33 rd/be li
04.26 05.09 gn A
04.27 04.31 gy S
04. 31 05. 10 w. S
04.32 05.12 o. A

Table 5. 6 SRS åane1 OH. Ca rd No 4 connection!l
(Car type DAF 3/10)

•

•

From Colour Terminal To Celour Note

04.02 be 05.02 06.0l be - 12 V
05.03 07.06 gy SATll::D
05.04 07.07 gn SATll::D
05.05 07.08 we SABCD

04.20 rd/be 05.06 05.15 we D
04.07 vt we 05.07 05.14 o. l::
0<1.08 gy 05.08 05.13 rd/b. Tl
04.26 gn 05.09 05.17 vtlwe A
04.31 w. 05. lO 05.11 vtlwe 5

05. Il 05.16 gy 5
04. 32 oe 05.12 06.09 gy A

05. 13 06.13 gn li
05.14 05. 19 rd/b. C
05. 15 05.20 o. D
05. 16 06.10 gn 5
05.17 06.12 we A

04.18 we 05. 18 06.08 vtlwe B
05.19 06.07 rd/be C
05.20 06.06 o. D
05.21 05.22 gn
05,2l 05.24 we
05.23 14. II vtlwe
05.24 05.23 gy
05.25 09. 15 gy
05.26 08. 23 w.
05.27 08. 30 gn
05. 28 08. II o.
05.29 08. 15 rd/be
05.30 09. Il vt/we
05.31 09. 30 rd/be
05.32 09. 23 oe
05.33 10.15 gn

Table 5.7 SRS panel GH. Card No 5 connectiona
(Card type DAF 3/9)
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From Colour Terminal To Colour Note

05.0l be 06.0l 07.35 be - l l V
06.03 07.09 gy SABCD
06. 04 07. 10 oe SABCD
06.05 07. Il oe SABCD

05. ZO oe 06.06 06. 15 rd/be D
05. 19 rd/be 06.07
05. 18 vtlwe 06.08
05. Il gy 06.09 06. 17 gn A
05. 16 gn 06. 10 06. Il vtlwe S

06. Il 06. 16 we S
05. 17 we 06. l l
05. 13 gn 06. 13 06. 18 gy 13
04. 19 gn 06. 14 06. 19 vt/we C

06. 15 06.l0 rd/be D
06. ZZ 06.34 vtlwe
06. l7 14.30 rd/be
06.l8 18.07 rdlbe
06.34 19.08 gy

Table 5.8 SRS panel GH. Card No 6 connection
(Card type DAF 3/9)

From Colour Terminal To Colour Note

04.04 gy 07.0l
04.l1 we 07.04
04.l3 oe 07.05
05. 03 gy 07.06
05.04 gn 07.07
05.05 we 07.08
06.03 gy 07.09
04. 05 gn 07.09
06.04 oe 07. 10
06.05 oe 07. Il
G. Ol vtlwe 07. l l
G.03 rd/be 07. 13
G.04 oe 07. 14
G.05 we 07. 15
G.06 gn 07. 16
G 07 gy 07. 17
G.08 vt'i:,e

07. 18
G.09 rd be 07. 19
G.lO oe 07.l0
G. 11 we 07.l1
03.34 bk 07. ZZ 08. 18 bk O V
03.0l rd 07. l3 08.06 rd + 6 V

07.l4 Il. 34 gn
07.l5 l4.l8 vtlwe
07.l8 l l.ZZ gn

03. l6 vtlwe 07.l9
03.30 gy 07.30 ll. 18 we
03. 3l oe 07.33

07.34 Il. 19 gy
06.02 be 07. 35 08.03 be - l l V

Table 5.9 SRS panel GH. Card No 7 connectioos
(Card type DAF 3/[4)
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From Colour Tf'rminal To Colour NotE"

07. 35 be OB.03 09.03 be - Il V
07. z.~ ,d 08.06 09.06 ,d + 6v

08.0B 11.04 rcl/be
08.09 Il. 05 oe
08.09 08. 3l vt/we
08.10 08.l8 gn

05.2H oe 08. Il
OB.13 08.12. gy
08.14 OR. 10 w.

05.l9 rd/be 08. 15
1600 cl.03.l4 gn 08.16 lO. l6 w.

07.1.1 bk 08.18 09.18 bk
08.lO 08.l4 rd/be
08.21 09. l6 o.
08. II 11.07 gn
08.2Z 09.14 vt/we

05.l6 w. 08.23
08. 26 11.06 w.
08.2.8 08.ll gy

05.l7 gn 08. 30

Table 5. 10 SRS åand OH. Gard No 8 connections
(Car type DAr l/I4)

•

From Colour Terminal To Colour Note

08.03 b. 09.03 10.03 b. - Il V
08.06 ,d 09.06 10.06 ,d + 6 V

09.13 Il. 08 rd!b.
09.09 Il. li o.
09.09 09.3l vtlwe
09.10 09.l8 gn

05. 30 vt/we 09. Il
09.13 09. Il gy

08. II vtlwe 09.14 09. 10 w.
05.l5 gy 09.15
08.l1 o. 09. 16
08.18 bk 09.18 10.18 bk O V

09.l0 09.24 rd/be
09. li 10.16 o•
09.l1 Il. l3 gn
09.l2 10.14 vtlwe

05.3l oe 09.l3

rd/be
09.2.8 09.l2 gy

05.31 09. 30

Table 5. Il SR$ panel OH. Card No 9 connections
(Card type DAF Z/14)

From Colour Terminal To Colour Note

09.03 be 10.03 t t. 03 b. - Il V
09.06 ,d tO,06 ti. Ol rd + 6 V

tO.08 It. 24 gy
09. II vt/we tO.14
G.21 gn 10,14 Reset
05.33 gn tO.15
09.21 o. tO. 16
lO, 18 bk tO.18 Il. 14 bk

Table 5. Il SRS panel OH. Card No 10 connections
(Card type DAF 2/14)
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From Colour Terminal To Colour Note

i 0.06 rd il. 02 il. 04 rd + 6 V
i 0.03 be il. 03 i2.03 be - i2 V
08.08 rd/be il. 04
08.09 oe il. 05
08.26 we il. 06
08.2i gn il. 07
09. U vd/be il. 08

il. 09 i2.28 we
i L iO i2.27 oe
il. U i2.26 rd/be
i L i2 i2.25 vt/we
il. U U.H we
il. t4 U.14 gn
U. i5 U. i2 gy
il. i6 u.n vt/we
il. t7 U.30 rd/be
i L i8 i2.29 gn

09.09 oe U.lt
09.2i gn it. 23
iO.08 gy U.24

it. 26 i2.33 oe
i L 27 i2.32 rd/be
il. 2B i 2. 3i vt/we
il. 29 i2.30 gy
IL 30 13.28 oe
i L 3i 14. i6 we
U.32 t4.14 gn
U.H i4. i2 gy

Table 5.13 SRS panel GH. Card No Il connections
(Card type DAF 3/13)

From Colour Terminal To Colour Note

Il. 03 be 12.03 13.04 be - 12 V
l l. 02 rd 12.04 13.02 rd + 6 V
Ol. 16 oe 12.05

rdibe12.06 12.24
12.06 12.02 o.
12. 10 12.09 we
12. 11 12. 23 vtlwe

03.28 rd/be 12. 12
iO. i8 bk 12. 14 13. 18 bk OV
07.30 we 12. 18
07.34 gy 12. 19

12.20 14.26 gn
12.20 17. 14 rd/be Set pulse

07.2B gn 12.22
11.12 vtlwe 12.25
11.11 rd/be 12.26
11.10 oe 12.27
Il. 09 we 12. 2B
u. i8 gn i2.29
Il. 29 gy 12.30
Il. 28 vtl);: 12. 31
Il. 27 rd be 12.32
Il. 26 oe 12.33
07.24 gn 12.34

12. 35 14. 32 w.

Table 5.14 SRS panel OH. Card No 12 connections
(Gard type DAF 3/(2)
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From Colour Terminal To Colou r Note

12.04 rcl 13,02 14.02 rcl + 6 V

12.03 be 13.04 14.04 be - 12 V

H.12 gy 13. 06
H.13 vtlwe 13.08
H.I; rcl/be 13. 10
Il. 15 BY 13. 12
Il. 14 gn 13.14
I l. 13 we 13. 16
12.14 bk 13. 18 14.18 bk O V

H.15 oe 13. ZZ
H.16 we 13.24
H.17 gn 13. 26
11.30 oe 13.28
11.17 rcl/be 13. 30
11. 16 vt/we 13.32

Table 5. 15 SRS panel GH. Card No 13 connections
(Carcl type DAF 3/10)

From Colour Terminal To Colour Note

13.02 rcl 14.02 15.02 rcl + 6V
13.04 be 14.04 15.04 be - 12 V
H.18 gy 14.06
H.19 vl!;;,e 14.08
H. ZO rd be 14.10
Il. 33 BY 14. 12
11.32 gn 14.14
Il. 31 we 14. 16
13. 18 bk 14.18 15. 18 bk O V
05. 23 vtlwe 14.22

14.24 18.03 BY
12.20 gn 14.26
07.25 vt~e 14.28
~6. 27 rd be 14.30
I '. 35 we 14.32

Table 5.16 SRS panel GH. Card No 14 connections
(Carcl type DAF 3/10)

From Colour Terminal To C olour Note

14.02 rcl 15.02 16.05 rcl + 6 V
14. 04 be 15.04 16. 10 be - 12 V

15.06 16.19 we
15.08 16.22 vt/wc
15. 10 I 5. 14 we
15. 12 16.34 rcl/be
15. 16 16.07 vt we

14. 18 bk 15.18 16.04 bk OV
15. ZZ 16.20 rcl/be
15.24 15.32 rcl/be
15.26 16.02 we
15.28 17.03 we

H.22 vtlwe 15. 30 E
H.21 rcl/be 15.32 ~

Table 5. 17 SRS panel GH. Card No 15 connections
(Carcl type DAF l/7)
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From Colour Terminal Colour I Note

15.26 we 16.02 20. 16 we
G. 12 gn 16. 03
15. 18 bk 16.0~ 17. 19 bk O V
15. 02 rd 16.05 17.06 rd + 6 V

16.06 19. 10 we
l 5. 16 vtlwe 16.07

16.08 19. 1~ rd/be
16.09 20. 20 rd/be

15.04 be 16. 10 17.05 be o 12 V
16. l l 18. 16 vt/we
16. 12 17.25 we
16. 13 17.30 rd/be
16. l ~ 17. Il vt/we
16. 15 17. 16 we
16. 16 18.25 vt~e
16. 17 18. 30 rd be
16. 18 18. Il we

15.06 we 16. 19
15. 22 vtlwe 16. 20
15.08 vtlwe l6.2l
G.13 vt~e 16. 23
G.14 rd/be 16.2~
G.23 vt we 16.26 • 50 V
G.15 we 16.28
G.16 we 16. 30
15. 12 rd/be 16.34

Table 5. 18 SRS ~anel GH. Card No 16 connections
(Car type DAF 1/5)

From Colour Terminal To Colour Note

17.02 17. 10 be
15.28 we 17.03 18.03 \l.'e

16. 10 be 17.05 18.05 be o 12 V
16.05 rd 17.06 18.06 rd + 6 V

17.08 17. 31 vtlwe
17. 10 17. 13 be

16. 14 vtlwe 17. 1I 17.27 vtlwe
17. 13 17.2~ be

12.20 rd/be 17. 14
17. 15 17. 17 bk

16. 15 we 17. 16
17. 17 17.34 bk

16.04 bk 17. 19 18. 19 bk O V
17.22 18. 17 vtlwe
17.24 17.29 be

16. 12 we 17.25 18. 13 we
16.13 rd/be 17.30

Table 5. 19 SRS åane1 GH. Card No 17 connections
(Car type DÅF 2/13)
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From Colou r Terminal To Colour Note

18.02 18. 10 be
14.24 gy 18. 03
17.03 'we 18. 03
17.05 be 18.05 19.04 be - 12 V
17.06 rd 18.06 19.02 rd .•. 6 V
06. 28 rd/be 18.07

18.08 18. 31 vtlwe
16. 18 v,,'e 18. 11 18.27 we
17.25 \V(' 18. 13

18. 15 18.24 be
16. 11 vtlwe 18. 16
17.22 vt/we 18. 17
17.19 bk 18. 19 19. 18 bk O V

18.24 18.29 be
16. 16 vt/we 18.25
16. 17 rd/be 18. 30

Table 5.20 SRS panel GH. Card No 18 connections
(Card type DAF 2/13)

From Colour Terminal To Colour Note

18.06 rd 19.02 20. 06 rd + 6 V
18.05 be 19.04 20. 04 be - 12 V

19.06 20.09 vt/we
06.34 gy 19.08
16.06 we 19. 10 19. 22 we
G.17 vt];,e 19. 12
16.08 rd be 19. 14
G.18 we 19. 16
18. 19 bk 19. 18 20. 18 bk O V

19.22 20. 23 we
G.19 rd/be 19.24
G.20 vtlwe 19.30

rd/be19.32 19. 24

Table 5.21 SRS panel GH. Card No 19 connections
(Card type DAF 2/7)

From Colour Terminal To Colour Note

G.24 be 20.04 - 12 V
19.04 be 20.04
G.26 rd 20.06 + 6Y
19.02 rd 20.06

20.08 20.12 we
20. 09 20.32 vtlwe

19.06 vtlwe 20.09
08. 16 we 20. 16
16.02 we 20. 16
G.25 bk 20. 18 O V
19. 18 bk 20. 18
16.09 rd/be 20.20 20.24 rd/be
19.22 we 20.23

Table 5.22 SRS panel GH. Card No 20 connections
(Card type DAF 2/14)
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From Colour Terminal To Colour Note

SW7.12a be I. 02 Ol. Ol be . 12 V
Fil. 02 be I. 02 04.04 be
PH.OB be I. 03 Ol. 02 be . 12 V fillered

I. 03 03. 02 be
PS2.10 bk 1.04 I. 16 bk O V

I. 04 01:03 bk
A4.02 rd 1.05 04. lB rd + 6V
K. 29 vtlwe I. 06 09.33 vtlwe + 50 V 50 rnA
VMl. 09 vtlwe I. 06
VMl. 10 vI~we I. 07

vtlweK.30 vl we I. 07 06. 12 • 50 V 50 rnA
6.23 vt/we I. 07
SW7.17a gn I. OB 07.2B gn } Gate l control
SW7.0Ba gn I. 09 07.30 gn I. OBneg. for .ig.
SW7.17b oe j. 10 OB.2B oe } Gate 2 control
SW7.0Bb oe I. I I OB.30 oe I. 10 neg. for rdbk
PH. Ol scrd I. 12 09.29 serd

XI}PH.02 scrd I. 13 09.31 scrd X2 screene
PH.04 scrd I. 14 10.29 scrd Yl lo I. 16
PH.03 scrd I. I 5 10. 31 se rd Yl
PI. 10 bk I. 16 I. 22 bk OV
PH. 05 bk I. 16 scra OV
PH.13 we I. 17 04.24 we IFF sens.
PH.12 we I. lB 04.34 we IFF output
SWB. 13a gy I. I 9 05.26 gy Mod input
PH.14 gy I. 20 05.0B gy Zero circle
PI. 09 gn I. 21 06. 14 gn
PF.OB bk I. 22 I. 24 bk OV
PH. 10 bk 1.22
G.12 gn I. 23 03.30 gn 1600 cl.
VMI. E bk I. 24 I. 2B bk OV
SW7.14a bk I. 24 se ra
PF.07 scrd I. 25 05.20 scrd RSI. SI }
PF. Ol serd 1.26 07. 12 se rd RSI. RI scra

PF.04 serd I. 27 07.08 scrd RSI. R4 to I. 24

K.i4 bk I. 2B I. 32 bk OV
M.i7 bk I. 2B sera bk
PB.07 scrd I. 29 03. 16 6crd RS2. SI }
PB. Ol serd 1.30 08. 16 serd RS2. RI sera

PB.04 scrd I. 31 07. 16 scrd RS2. R4 to I. 28

3.02 bk I. 32 sera bk O V
PB.08 bk I. 32 03.24 bk O V
K.15 scrd I. 33 03. 18 serd RS3. Sl }
K. 16 scrd I. 34 08. 08 scrd RS3.Rl scrs

K. 17 scrd I. 35 08. 12 scrd RS3. R4 to I. 32

•

Table 6. I SRS panel 1]. P11 I connections
(Plug card type D F [/2/4)
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From Colour Terminal To Colour Note

1.32 bk J.02 J. 14 bk O V

PE.15 bk J.02
PH.24 we J.03 06.20 we
PF.24 RY J.04 06. 10 gy
PF. Z3 gy J.05 06.16 gy
PE.09 scrd J.06 11.12 se rd Ue
PE.13 ser J.07 11.10 ser ser for Ue
PE.25 scrd J.08 11. 08 scrd Uf
PE. Z3 ser J.09 11.06 ser ser for Ur

J. 10 11.10 bk O V
J. I l 11.18 bk O V

PE.19 bk J. 12 Il. U bk O V
J.13 11.30 bk O V

J.02 bk J. 14
PS2.09 bk J. 15 OI. 03 bk o V sense
PS2.05 be J. 17 Ol. Ol be - Il V sense
A2.02 be J.2l 06.08 be - 12 V no 6
PE.06 rd~be J.24 11. 24 rd/be }TA. 22 rd be J.24 115 VAG
PE. Ol rd/be J. 25 11.26 rd/be
TA. 24 rd/be J.25
SW8.l4a gn J.27 11.20 gn } Servo
SW8.l6a gn J.28 11.14 gn normal/free
PE.21 we J.30 12.26 we Servo motor M2
PE.17 rd/be J. 31 12. 18 rd/be Servo motor M2, GT
PE.22 we J. 32 12.34 we Servo motor Ml
Tl.28 oe J. 34 12.02 oe } 51 VAG
Tl. 30 oe J. 35 12. 10 oe

Table 6.2 SRS panel Il. Plug J connections
(Plug eard type d AF 1/l/5)

From Colour Terminal To Colour Note

J.17 be Ol. Ol - 12 V sense
I. 02 be Ol. Ol . 12 V nO l
I. 03 be Ol. 02 02.01 be - 12 V filtered

Ol. 02 09.09 be
J. 15 bk Ol. 03 09. 19 bk O V !lense
I. 04 bk 01.03

Table 6.3 SRS panel Il. Card No l connections
(Card type FI2)

From Colour Terminal To Colour Note

Ol. 02 be 02.01
02.03 03.06 gn
02.07 03. ZO oe
02.08 03. 12 gy

TabJe 6.4 SRS panel 11. Card No 2 connections
(Card type TFI)
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From Colour Terminal To Colour Note

1.03 be 03.02 . 12 Y
03.02 05. 28 be

02.03 gn 03.06
02. 08 gy 03. 12
1.29 scr 03. 16 RS2
l.33 scr 03. 18 RS3

02.07 oe 03.20
1.32 bk 03. 24 04. 12 bk O Y

03.28 05.32 gn 1600 c/s
1.23 gn 03.30 1600 cl.

Tahle 6.5 SRS panel Il. Card No 3 connections
(Gard type DAF 1/2)

From Colour Terminal To Colour Note

1.02 be 04.04 11. 02 be . 12 Y
PN gn 04.08 06.30 oe Radar trig
PN.ser bk 04. 10 O Y
03.24 bk 04. 12 05. 16 bk O Y
1.05 rd 04. 18 05. 34 rd + 6 y
1.17 we 04. 24 IFF sense
PO gy 04. 28 IFF pu1se
PO. ser bk 04.30 O Y
J. 18 we 04.34
100 ohm 1/4 between PN and PO screen

Table 6.6 SRS panel Il. Card No 4 connections
(Gard type DAF 1/3)

From Colour Terminal To Colour Note

05.04 05. 18 oe
l.20 gy 05.08 Zero ei rele

04. 12 bk 05. 16 06. 02 bk O Y
l.25 8crd 05.20 06.04 oe RSI. Sl
1. 19 gy 05.26 Mod input

03.02 be 05.28 07.02 be - 12 Y
03.28 gn 05. 32
04. 18 rd 05.34 06.34 rd + 6Y

Table 6.7 SRS panel IJ. Card No 5 connections
(Card type DAF 1/4 A)
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From Colour I Terminal I To I Colour Note

05.16 bk 06.02 07.34 bk O V
05.20 oe 06.04
J.22 be 06.08 - 12 V
J,04 gy 06. 10

vtlwe1.07 vtlwe 06.12 09.03 - 50 V
I.21 gn 06.14 Recorder
J.05 gy 06.16
J.03 we 06.20 DAF I

04.08 oe 06. 30
05.34 rd 06.34

Table 6.8 SRS ~anel !J. Card No 6 connections
(Car type bÅF l/lO)

From Colour Terminal To Colour Note

05.28 be 07.02 OB.Ol be o 12 V
07.04 07. 18 we

I.27 scrd 07.08 Sine sig
I.26 8crd 07. 12 Cos .ig
I.31 8crd 07. 16 Sine cursor

07.20 08.04 we
07.24 08.20 rdibe
07.26 08.18 rdibe

I.08 gn 07.28
1.09 gn 07.30

07,32 08.32 rd + 6 V
06.02 bk 07.34 08.34 bk O V

Table 6.9 SRS åaneI.U. Card No 7 connections
{Car type bAF 1/8}

•

•

From Colour Terminal To Colour Note

07.02 be 08.02 be - 12 V
07.20 we 08.04
1.34 'Crd 08.08 Sine rdbk
1.35 fcrd 08. Il COI rdbk
I.30 scrd 08.16 COII curlor

07.26 rdibe 08.18
07.24 rdibe 08.20

08.24 10.05 gn GOII out
08.26 09.05 gn Sine out

I. 10 oe 08.28
I.11 oe 08. 30

07.32 rd 08.32 Il. 16 rd + 6 V
07.34 bk 08. 34 11. 06 bk O V

Table 6.10 SRS panel!J. Card No 8 connections
(Card type bAr 1/8)

From Colour Terminal To Colour Note

06.12 vtlwe 09.03 10.03 vt/we - 50 V
08.26 gn 09.05
Ol. 02 be 09.09 10.09 be o 12 V
Ol. 03 bk 09.19 10. 19 bk O V
I.12 .crrl 09.29 Xl out
I.13 8CTd 09.31 Xl out
1.06 vt/we 09.33 10.33 vtlwe + 50 V

Table 6. Il SRS åanel !J. Card No 9 connections
(Car type bAF 1/9)
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From Colour Terminal To Colour Note

09. 03 vt/wc 10.03
08.24 gn 10.05
09.09 be lO. 09 12 V
09. 19 bk 10. 19 bk O V
I. 14 scrd 10. 29 y l out
I. 15 seid 10. 31 y 2 out
09.33 vt we 10.33

Table 6.12 SRS panel !J. Card No 10 connections
(Card type DAF 1/9)

From Colour Terminal To Colour Note

04.04 be 11.02
J.09 ser 11. 06
08.34 bk Il. 06 12.08 bk O V
J.08 scrd Il. 08 Ue
J.07 ser 11.10
J. 10 bk 11.10
J.06 scrd 11.12 Ue
J.28 gn 11.14
08.32 rd 11.16
J. Il bk 11.18
J.27 gn Il. 20
J. 12 bk Il. 22
J.24 rd/be Il. 24 115 VAG
J.25 rd/be 11.26 115 VAG

Il. 28 12.22 oe Output A
J. 13 bk Il. 30 O V

Il. 32 12.30 oe Output A

Table 6.13 SRS panel 13. Card No Il connections
(Ca rd type DAF 11")

From Colour Terminal To Colour Note

J.34 oe 12.02 51 VAG
Il. 06 bk 12.08
J. 35 oe 12. lO 51 VAG
J.31 rd/be 12. 18
11.28 oe 12.22
J.30 we 12.26
11.32 oe 12.30
J.32 we 12.34

Table 6. 14 SRS panel lJ. Card No 12 connections
(Card type DAt 1/12)
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From Colour Terminal To Colour Note

Al. 02 be K. Ol Ol. 04 be . Il V
PSt. 10 bk K.03 Ol. Ol bk O V
A4. Ol rcl K.04 Ol. 08 rcl + 6V
Tl. 08 en K.05 05.0l gn } Ila VAC No l
Tl. 10 en K.06 05.04 gn
TI. Il gn K. 07 06.0l gn } 120 VAC No l
TI. 14 gn K. DB 06.04 gn
Tl. 16 oe K. 09 03. Ol oe

~

55 VAC No l
Tl. lB oe K.IO 03.04 oe
TI.lO oe K.II 04.02 oe 55 VAC No Z
TI. II oe K. Il 04.04 oe
G. lB rd/be K.13 Ol. 10 rd/be 400 els sq w
I. l8 bk K.14 Ol. lO bk OV
1.33 serd K.15 Ol. l4 8erd R53.51 }
1.34 8erd K.16 Ol.ll 8crd R53.RI acreen

1.35 8erd K.17 Ol.l6 8crrl RS3. R4 to K. 14

PB.16 bk K. lB 03.06 bk OV
PG.OB bk K. lB K.34 bk O V
G.ll gy K.19 Ol.34 gy Photocell output
PG.Ol we K. lO 03. 16 vt/we + 50 V No l
TA.38 vtlwe K.lO tSOVNol
PG.03 oe K.ll OJ.ll gy
PG.05 yw K.ll OJ. l4 gy
PS.24 yw K.lJ 03.l6 gy
PB.l5 oe K.l4 OJ.lB gy
PG. Ol oe K.l5 OJ. Jl gy
PB.23 we K.l6 OJ. J4 gy
PI. 03 oe K.l? 04. lB oe
PI. Ol oe K.lB 04. 2.4 oe
1.06 vtlwe K.l9 05.ll vtfwe + 50 V No 3
M.19 vt/we K.l9
G.l3 vt/wc K.30 06.l4 vt/we . 50 V No 4
r. 07 vt/we K.30
TA.40 vt/we K.31 04,06 vt/we - 50 v No 2
PG.06 en K.ll
PB.ll en K.32
PG.07 bn K.33
PB.21 bn K.33
Pl. Ol bk K.34 K. t8 bk
VMI.E bk K.34 K.35 bk O V
TA.35 bk K.35 bk O V

Table 7.1 SRS panel K. Plug K connections
(Plug card type DAF 1/2/7)

From Colour Terminal To Colour Note

K.OJ bk Ol. 02 02. 30 bk O V
K.02 be Ol. 04 02.04 be . HV
K.04 rcl Ol. 08 Ol. 32 rcl + 6V
K.13 rd/be 01.10 400 cl s
K.14 bk Ol. 20 05.08 bk O V
K.16 8erd Ol. II RS3.Rl
K.15 serd Ol. 24 R53.51
K.17 8crcl Ol. l6 R53.R4

Ta6le 7.2 SRS ~anel K. Ca.rd No I connections
(Ca.r typeDAFl115)

From Colour Terminal To Colour Note

01.04 be 02.04 • Il V
Ol. Ol bk Ol.JO O V
Ol. DB rcl Ol. 32 + 6V
K.19 gy Ol. 34 Photocell

Table 7.3 SRS panel K. Card No 2 connections
(Card type DAF t/16)
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From Colour Terminal To Colour Note

K.09 o. 03. 02 50 VAG
K.10 o. 03.04 50 VAG
K.18 bk 03.06 O V sep
K. 03.06 04.16 bk OV
K. 20 vtlwe 03.16 + 50 V
K.21 ~y 03. 22
K.22 ~y 03.24
K. 23 gy 03.26
K.24 gy 03.28
K.25 gy 03.32
K.26 gy 03.34

Table 7.4 SRS panel K. Card No 3 connections
(Gard type DAF [[}12)

From Colour Terminal To Colour Note

K.11 o. 04.02 50 VAG
K.12 o. 04.04 50 VAG

04.06 04. 22 vi/we
K.31 vtfwe 04.06 • 50 V
03.06 bk 04. 16 O V
K.28 o. 04. 24 Paper drive
K. 27 oe 04. 28 Paper drive

Table 7.5 SRS panel K. Card No 4 connections
(Gard type DAF 11}(2)

From Colour Terminal To Colour NO,te

K.05 gn 05.02 120 VAG
K.06 gn 05.04 120 VAG

05. 06 05. 16 gn
Ol. 20 bk 05. 08 O V

05. 08 05. 14 bk O V
05. 14 05. 24 bk OV
05.20 05.22 vt/we

K.29 vt/we 05.22 + 50 V
05.24 06.06 bk

Table 7.6 SRS panel K. Card No 5 connections
(Gard type DAF [[}13)

From Colour Terminal To Colou r Note

K.07 gn 06. 02 120 VAG
K.08 gn 06. 04
05.24 bk 06. 06 O V

06.06 06. 08 bk OV
06. 14 06.16 bk O V
06.20 06.24 vt/we

K.30 vtlwe 06. 24 . 50 V

Table?? SRS åane1 K. Card No 6 connections
(Car type DAF 11}13)
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From Colour TE.'rminal To CoIOllr Note

S. 02 gy L. 02
B. 03 oe L.03
B. 04 on L. O~
B.05 gy L. Ol)
B.06 oe L.06
B. 07 rd/be L.07
B.08 w. L. 08
B.09 on L. 09
B. 10 gy L. 10
B. Il oe L. 11
B. Il we L.12
B. n gn L.13
B. 14 oe L. I-l
B. 15 gy L. 15
H. 16 gn L. 16
M. 17 bk, L. 17 O V
M.l& r dl be L. 18 l VAC
M.19 vtlv.e L.19 + 50 V
B. 21 gn L.21
B.22 gy L.22
B. 23 we L.23
B.24 vtlwe L,24
B. 25 rd/be L. 25
B.26 oe L. 26
B. 27 we L.27
B.28 ,cl/be L. 28
B.29 oe L.29
B. 30 gy L. 30
B. 31 gn L.31
B. 32 vtlwe L. 32
B.33 oe L. 33
B. 34 rd/be L. 34
B. 35 gy L. 35

Table 8. l SRS Indicator card L connections
(Card type bÅr I5}16l

From Colour Terminal To Colour Note

F.10 rd/be M.07
F.09 vtlwe M.08
F.08 we M.09
F.07 oe M.IO
F.06 gn M. Il
F.05 gy M.12
F.04 rd/be M.13
F.03 we M.14
F.02 gy M.IS
L.17 bk M.17 O V
I. l8 bk M.17
L. 18 'cl/be M.IS l VAC
Tl. 25 rd/be M.18
L. 19 vt~we M.19 + 50 V
K.29 vt we M.19
Tl. 24 bk M.20 OV
0.02 gy M,2l
D.03 oe M.2L
0.04 we M,2.3
D.05 rd/be M.24
0.06 vt/we M.25
D.07 gy M.26
0.08 oe M.27
D.09 we M.28
0.10 rd/be M.29
D.l1 vtlwe M.30
0.12 gy M.31
0.13 oe M.32
0.14 we M.33
D.15 'cl/be M.34
0.16 vl we M.35

Table 8.2. SRS Indicator card M connections
(Card type bAr Is/16)
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From To Colour Note

PS I. Ol PS2. Ol spee }PS!. Ol TA.03 spee 220 VAGPS!. Ol PS2.02 Spt'C'

PSI.Ol TA. O~ spee
PS!. 03 PS2. Ol
PSI.O~ PSI.05
PS!. O~ Al. Ol be
PS1.09 PS!. 10
PS1. 10 K. 03 bk o V panel K
PS!. 10 FlI. 03 bk

Table 9. la SRS power supply PSl conneclions

From To Colour Note

PSl.Ol PS3.01 spee } 220 VAGPSl.02 PS3.02 spee
PSl.03 PS3.03
PSl.04 A2. Ol be
PS2.05 J. 17 be - 12 V sense
PSl.09 J. 15 bk O V sense
PSl. lO PS3. 10
PSl.IO I. O~ bk
PSl.IO G.25 bk
PSl.IO PH.25 bk

Table 9. lb SRS powe r supply PSl connections

From To Colour Note

PS3.01 PS4.01 spee } 220 VAGPS3.02 PS4.02 spee
PS3.03 PS4.03
PS3.03 PS3. 10
PS3.04 A3. Ol be
PS3.05 PS3.04
PS3.09 PS3. 10
PS3.10 PS4.04
PS3.10 G.33 bk

Table 9. l c SRS power supply PS3 connections

From To Colour Note

PS4.04 PS4.05
PS4.09 A4. Ol rcl
PS4.10 A4. Ol rcl

Table 9. l cl SRS power supply PS4 connections
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From To Colour Note

Al. Ol PS1.04 be
AI.02 K. 02 be - 12 V panel K

Table 9. 2a SRS amperemeter Al connections

From To Colour Note

A2. Ol PS2.04 be
A2.02 FIl. Ol be - 12 V
A2.02 PH.18 be - 12 V
A2.02 G.24 be - 12 V
A2.02 J.22 be - 12 V

Table 9. lb SRS amperemeter Al connections

From To Colour Note

A3. Ol PS3.04 be
A3.02 C.32 be

Table 9. 2e SRS amperemeter A3 connections

From To Colour Note

A4. Ol PS4.10 rcl
A4.02 PS4.09 rcl
A4.02 PH.17 rcl
A4.02 C.34 rcl
A4.02 G.26 rcl
A4.02 I. 05 rcl
A4.02 K.04 rcl

Tahle 9. 2d SRS amperemeter A4 connections

From To Colour Note

FIl. OI A2.02 be
FIl.02 I. 02 be - 12 V pannel IJ
FII.03 PSI. 10 bk

Table 9.3 SRS filter FIl connections
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From To Colou r Note

Tl. Ol OV
Tl. 02 TA. 03 spee lO V } M.',"Tl. 03 20 V
Tl. 04 TA. 04 spee 230 V connections

Tl. 05 250 V
Tl. 02 TA.07 spee } 220 VAG lo PS5
Tl. 04 TA.08 spee
Tl. 06 TA.25 rd/be IlS VAG
Tl. 06 PI. Il rd/be
Tl. 07 PI. 12 rd~be IlS VAG
TI.07 TA.27 rd be
Tl. 08 K.05 gn } 120 VAG No l
Tl. lO K.06 gn
Tl. 12 K.07 gn } 120 VAG No 2
Tl. 14 K.08 gn
TI.16 K.09 oe } 55 VAG No l
Tl. 18 K. 10 oe
Tl. 20 K. Il oe } 55 VAG No 2
Tl. 22 K.12 oe
Tl. 24 M.20 bk } l. O VAG
Tl. 25 M.IS rd/be
Tl. 26 PH.21

lTl. 26 PF.ll 6.3 VAG
Tl.27 PH.22
Tl.27 PI. 06
TI.28 J.H oe 51 VAG
Tl.30 J. 35 ae.

Table 9.4 SRS transformer Tl connections

From To Colour Note

VMI.AGI TA. 05 spee } 220 VAG
VMI. AGI TA.06 spee
VMI. 02 PSl.05 be . 12 V
VMl. 03 PS2.05 be o 12 V
VMI. 04 PS3.05 be o 12 V
VMI. 06 PS4.09 rd + 6 V
VMI. 07 TA.38 vt~we t 50 V No l
VM!. 08 K.31 vl we - 50 V No 2
VM!. 09 I. 06 vtlwe t 50 V No 3
VMI. lO I. 07 vtlwe - 50 V No 4
VMI. E I. 24 bk
VMI. E K.34 bk

Table 9.5 SRS voltmeter VMt conneclions
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From Colour Terminal To CalauT Note

l. 10 scrd PB. Ol RSl.RI ,d
PB. Ol PB. Ol RSl.R3 bk O V
PB.08 PB. Ol RSl. Rl yw OV
1.31 8crrl PB.04 RS2. R4 be
l.l9 scrd PS.07 RSl.SI ,d
I. Jl bk PB. DB RSl.Sl bk O V

PB.09 RSl. C3 gn
PB. lO RSl. Cl bn
PB.l7 RSl.S4 be
PB.18 RSl.Sl yw

PB.lO PB.19 RSl. C4 we
PB.lO RSl. Cl oe

K.18 bk PB.16 Ml. AZ bk
K.J3 bn PB.lI Ml. Fl bn
K. Jl gn PB.ll Ml. Fl gn
K.l4 oe pa.25 Ml. Al oe
K.l6 we PB.ll CLI we
K.ll yw PB.l4 CLl yw

Table 9. 6a SRS plos PS connections

From CalauT Terminal To CololIT Note

J.l5 rd/be PE. Ol Ml. Xl we 115 VAC
TA. la 'd/;,n

PE. Ol SF. S3 oe
TA.IO we~n PE.04 SC. SI be
TA.ll we gn PE.05 SC. Sl ,d
J.24 rd/be PE.06 Ml. Xl yw 115 VAC
J.06 SCi: PE.09 se. RI 8crd Ue
TA.14 we gn PE.IO SC.Sl yw
PE.21 PE. II CM150lJ 1 gn
J.07 se. PE.13 se. ser {or U
J.Ol bk PE.15 SC.Rl bk O V e
PE.ll PE.16 CMI SOul gn
J.31 rd/be PE.17 Ml.CT rd/bk. ga
J. Il bk PE.19 SF.Rl bk
TA.18 rd/gn PE.lO SF. Sl bn
J. 30 we PE.lI Ml.Cl bk
J.3l we PE.l2 Ml.CI rd
J.09 ser PE.l3 se. ser for Uf
TA.16 rd/gn PE,2;4 SF. Sl gy
J.08 .crd PE.25 SF. RI IIcrd Ul

leM l = 50 ~F is connected between PE. Il - PE. 16

Table 9.6h SRS pJug PE connection.

From CalaUT Terminal To CalauT Note

I.l6 .crd PF. Ol RSI. RI ,d
PF.03 PF.03 RSI. R3 bk O V
PF.08 PF. Ol RSI. RZ yw O V
l. l7 scrd PF.04 RSI. R4 be
I. l5 .crd PF.O? RSI. Sl rd
l. II bk PF.08 RSI. S3 bk O V

PF.09 RSI. C3 gn
PF. lO RSI. C I bn
PF.17 RSI. 54 be
PF.18 RSI. Sl yw

PF.lO PF.19 RSI. C4 we
PF.lO RSI. C2 oe

PI.05 oe PF. li p6. Ol oe
Tl. l6 oe PF.ll P6. Ol oe 6 VAC

PF.08 P7.03 bk O V
J.05 gy PF.l3 P7. Ol gy
J.04 gy PF. l4 P7.01 gy

Table 9. be SRS plug FF connections
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From Golour Terminal To Colour Note

K.25 oe PG. Ol SWl O. I
K. 20 we PG.02 SWlO.2
K.2l oe PG. 03. SWlO.3
K.22 yw PG.05 Pl. Ol

PG.05 P2.03
K.32 gn PG.06 Pl. 02
K.33 bn PG.07 P2.02
K.18 bk PG.08 P l. 03 OV

PG.08 P2. Ol

Table 9. 6d SRS pillg PG connections

From Golour Terminal To Colou r Note

I. 12 scrd PH. Ol PJ.IO rd/be Xl
I. 13 serd PH.02 PJ. I1 rdjbe X2
I. 15 8crd PH.03 PJ.08 rdle Y2
I. 14 scrd PH.04 PJ.07 rd be Yl
I. 16 bk PH.05 PS5.0 bk O V PS5
TA. 07 sPJe PH.06 PS5. 220 V sPJc 220 VAG
TA.17 vt we PH.07 SW9. la vt we IFF - ehall
I. 03 be PH.08 P5. Ol be - 12 V
G.16 gy PH.09 PS5.GI- gy
I. 2l bk PH. 10 P5.03 bk OV
G. 13 vtlwe PH. 11 P l. 02 vt/we
I. 18 we PH.12 SW9. 3b we
I. 17 we PH.13 Pl. Ol we
I. lO gy PH.14 PS. Ol gy
SW8. Ol gy PH.15 SW9. lb gy
TA.08 spee PH.16 PS5.2l0 V spee 220 VAG
A4. Ol rd PH.17 PK.06 rd t 6 V

PH.17 PL. 05 rd + 6 V
Al. Ol be PH.18 PK.09 be - 12 V

PH.18 PL.Ol be
TA.21 vtlwe PH.19 SW9.3a vtlwe
G.14 rd/be PH.20 Pl. Ol rd/be
Tl. l6 oe PH.21 P3. Ol oe }Scale ill
Tl. 27 oe PH. 22 Seale lampe oc 6.3 VAG
G. 15 we PH. l3 Pl. 03 we
J. 03 we PH. l4 PL.02 wc Gating pulse DAFl
PS2. 10 bk PH. l5 PK.07 bk OV

PH. l5 PL.03 bk OV

Tabi.e 9. 6e SRS plug PH connections

From Colour T~rminal To Colour Note

K. l8 oe PI. Ol M3. Fl
K.34 bk Pl. 02 M3. Fl
Pl. 04 bk Pl. Ol
K. l7 oe P l. 03 M3. A2

Pl.04 M3. Al
PF. li oe PI. 05 Lampa
Tl. l7 Pl.06 Lamps 6 VAG
I. l I gn Pl. 09 Helix
I. 16 bk Pl. 10 Knife O V
Tl. 06 PI. 1I M4. Ol } 115 VAGTl. 07 PI. 12 M4.02

Table 9. 6f SRS pillg PI connections
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From Colour Terminal To Co 10ur Note

PS5. 6. 3~ oe PJ. Ol
PS5. K spee PJ.02 - 2500 V
PS5.Gl= spee PJ.03
PS5.G3 spee PJ.05
PH. 03 rd/be PJ.07 Y2
PH.04 rd/be PJ.OB Yl
PS5. Al spee PJ.09
PH. Ol rd/be PJ.lO XI
PH.02 rd/be PJ. 11 X2
PS5. 6. 3~ oe PJ.14
PS5. O bk Screen
PS5. A2 spee Cap + 2500 V

Table 9. 6g SRS plug Pl connections

From Colour Terminal To Colour Note

PH.17 rd PK. 06 + 6v
PH.25 bk PK. 07 OV
SW9.2b gy PK.OB Ouput
PH. lB be PK. 09 - 12 V

Table 9. 6h SRS plug PK connections

From Colour Terminal To Colour Note

PH.18 be PL. Ol - 12 V
PH.24 wc PL.02 Blanking pulse
PH. 25 bk PL.03 OV
PH.17 rd PL. 05 + 6V

Table 9. 6i SRS plllg PL connections

From Colour Terminal To Colour Note

1306 PM IF
1307 PN !J.06.30 Pretrig
1308 PO !J. 04. 28 IFF

PQ PR
PQ PR Input DAF I

PS PT
PS PT Input DAF 2

Table 9. 6j SRS coaxial plog connections
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From To Colour Note

PI. Ol PH.20 rd{bt>
Pl.02 PH. Il vt/we
PI.OJ PH. 23 we
Pl. Ol PS. Ol be - Il V
P2.02 PH. Il we
P3. Ol PH.21 oe
P3.02 Lamps oe
PS. Ol PH.08 be -llv
PS.02 PH.14 gy
PS.03 PH. 10 bk O V
Pb. Ol PF.2l oe b VAC
Pb.02 PI.OS oe
P7. Ol PF.24 gy
P7.02 PF.23 gy
P7.03 PF.08 bk O V

Table 9.7 SRS potentiometer connections

From To Colour Note

SWl.la Fuse l spee
SWI. lb Fuse 2 spee
SWl.la TA.03 spee
SW I. 2b TA.04 .pee

Table 9.8a SRS switch SWI connections
(MAINS)

From To Colour Note

SWl.03a A. lb rd/be
SWl.05a A.17 we
SWZ.07a A.15 vtlwe
SWZ.09a A.18 gy
SW2.13a A.14 we
SWZ.16a A.II rd/be
SWZ.18a A.12 oe
SWZ.20a A.IO vtlwe
$WZ. ZZa A.l3 gn
SWZ.26a A.09 we

Table 9. ah SRS awitch SWl connections
(TEST GENERAToR)

From To Colour Note

SW3. Ola A.29 oe
$W3.08a A.08 oe
SW3. lOa A.30 rd!be
SW).17a D.27 oe
SW1. Ba A.24 gn
SW3. Z6a A.2S gy
SW3.01b A.2b bk
SW3.0Sb SW4.04a bk
SW3.08b A.03 gy
SW3.17b A.02 rd/be
~W3. 12b A.04 rd/be
Isw3. 19. F.17 rd/be

Tabl!!! 9. Be SRS switc::h SW3 connections
(MODE)
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From To Colour Note

SW4.04a SWJ.Osb bk O V
SW4.13a D. l8 rd/b~
SW4.06b C. II we
SW4.08b C. II rd/be
SW4.10b C. ZJ we
SW4.1lb C. l4 rd/be
SW4. Db Lampel be
SW4.14b C. ls we
SW4.16b C. l6 rd/be
SW4.18b C. l7 we
SW4. lOb C. l8 rd/be
SW4.2lb C.l9 we
SW4. Z4b C. JO rd/be
SW4. l6b A.20 be - Il V

12 V to WAIT . REPEAT lampe

Ta-ble 9. ad SRS switch SW4 connectiona

From To Colour Note

SW7.1Za l. Ol be - Il V
SW7.14a l. l4 bk O V
SW7. lOa G.19 an
SW7.17a 1.08 gn
SW7. Ola G. lO gn
SW7. OSa. l. 09 gn
SW7.l0b H. II oe
SW7.17b l. 10 oe
SW7.01b H. II oe
SW7.0Sb l. Il oe
SW7.16a SW8.08 bk OV
SW7. Ila SW8. l6 be . Il V

Table 9. Se SRS .witeh SW7 connl!!Ctions

From To Colour Note

SW8. Ol PH. 15 gy
SWa.14a J.l7 an
SW8. l6 SW7. Il be . Il V
SW8. l3a l. 19 gy
SW8.08 SW7.16a bk O V
SW8.16a J.l8 an

Ta-ble 9. af SRS 8witch swa connectionll
(SERVO)

From To Colouf Note

SW9. lb PH. 15 gy
SW9. lb PK.08 OY
SW9. Jb PH. Il we
SW9. la PH. 07 vtfwe } IFF - challengeSW9.3a PH.19 vtlwe

Table 9. Bg SRS Iwitch SW9 connectjons
(NORMAL - lFF)
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Table 10. l External cabling

" 10.3 Terminal baard X
" 10.4 Terminal board. Y

" 10.5 Terminal baard ve
" 10.6 Coaxial plug.
" Il. I Panel AB. Plug A
" Il. l Panel AB. Plug B
" 11.3-11.31 Panel AB. Card No l-l9

I l. I Panel CD. Plug C
Il.l Panel CD. Plug D
Il.3-ll.l9 Panel CD. Card No I -l7
13. I Panel EF. Plug E
13. l Panel EF. Plug F
13.3-13. li Panel EF. Card No l -19
14. I Panel GH. Plug G

" 14.l Panel GH. Plug H
" 14.3-14.l4 Panel GH. Card No I-ll
" l 5. I Panel IJ. Plug I
" 15. l Panel !J. Plug J
" 15. 3-15. ZO Panel !J. Card No 1-18
" 16. I Panel KL. Plug K
" 16.l Panel KL. Plug L
" 16.3-16.l4 Panel KL. Card No I -ll
" 17. I Panel MN. Plug M
" 17.l Panel MN. Plug N
" 17.3-17.l0 Panel MN. Card No 1-18
" 18. I PanelOP. Plug O
" 18.l PanelOP. PlugP
" 18.3-18.l4 PanelOP. Card No I-ll
" 19. I Panel aR. Plug a
" 19.1 Panel aR. Plug R
" 19.3-19.l0 Panel aR. Card No 1-18
" lO. I Panel ST. Plug S
" lO.l Panel ST. Plug T
" lO.3-l0. l4 Panel ST. Card No l-ll
" II Indicator card plug U
" ll. I Power supplie s
" ll. l Amperemeters Al-A?
" ll.3 Voltmeter VMl
" ll.4 Transformer Tl
Il ll.5 Oven plug ON
" ll.6 Strobe erasure panel
" ll. 7 TTY Tx plug W
" ll.8 Switches

Table 10. I CSR cabling table.
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From Cable No To Colour Note

VA. l 130l.6a X.31 be Wl stn A
VA. l " 6b X.3l gy Wl sto A
VA.3 " 7a X.33 gn W3 stn A
VA.4 " 7b X.34 bk W4 sto A
VA.5 " 8a X.35 oe W5 sto A
VA.6 8b X.36 be W6 sto A
VA.7 9a X.37 bk W7 sto A
VA.8 9b X.38 be W8 stn A
VA.9 lOa X.39 be W9 sto A
VA. 10 10b X.40 bn WIO sto A
VA. Il la X.ll be WI stn B
VA. Il lb X.U we Wl stn B
VA. 13 la X.l3 gn W3 stn B
VA.14 lb X.24 oe W4 stn B
VA.15 3a X.25 bk W5 stn B
VA.16 3b x.26 bn W6 stn B
VA.17 4a X.l7 oe W7 stn B
VA.I8 4b X.28 we W8 stn B
VA.I9 5a X.29 be W9 stn B
VA.20 5b X.30 gn WIO stn B, X. O Bcreen gnd. cono.
VA.21 1301. 6a X. Il be WI stn C
VA. 22 " 6b X.12 gy W2 stn C
VA.23 " 7a X.13 gn W3 stn C
VA. 24 , 7b X.14 bk W4 stn C
VA.25 Ba X.15 oe W5 stn C
VA.26 8b X.16 be W6 stn C
VA. 27 9a X.17 bk W7 stn C
VA. 28 9b X.18 oe W8 stn C
VA.29 lOa X.19 be W9 stn C
VA. 30 10b X.20 bn WIO stn C
VA.31 " la X. Ol be WI stn O
VA.3l " lb X.02 we Wl stn O
VA.33 " la X.03 gn W3 stn O
VA. 34 " lb X.04 oe W4 stn O
VA.35 " 3a X.05 bk W5 stn O
VA.36 " 3b X.06 bn W6 stn O
VA. 37 " 4a X.07 oe W7 stn D
VA.38 " 4b X.08 we W8 stn O
VA. 39 " 5a X.09 be W9 stn O
VA. 40 " 5b X. lO gn WIO stn O

Table 10. la CSR external eable 1301 and 1302 connections
{Strobe erasure panel}
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From Cahle No To Colour Note

SRSiTA. 36 1303. la Y. I 5 bn
SRS/TA.37 " lb Y.16 be
SRSiTA. 35 " la Y.40 be } TTY from sth ASRSiTA. 31 " lb Y.36 oe

" 3a Y.09 be
" 3b Y.IO bk
" 4a Y. 13 bk
" 4b Y. 14 gy
" Sa Y. Il bk
" Sb Y. II oe

1304. la Y.40 gr
lb Y.36 bk
la Y.39 gy
lb Y.3S gn

FFSB 3a Y.3S gy } TT Y from stn BFFSB 3b Y.31 bn
4a Y.34 gy
4b Y.33 we

FFSB Sa Y.30 gy } TTY from stn CFFSB 5b Y.l6 be
6a Y.l9 gy
6b Y.lS oe

FFSB 7a Y.l5 be } TTY from 8th OFFSB 7b Y.lI we
Sa Y.l4 be
Sb Y.l3 gn
9a Y. OS be
9b Y.07 oe
lOa Y.06 be

• 10b Y.OS bk
" Ila Y.04 be
" II b Y.03 bn
" Ila Y. Ol bn
" llb Y. Ol we

Table 10. lb CSR external eable 1303 and 1304 connections
(Teletype signala)

From

Pl.I06.l6
Pl. 106. l6

TTY Tx/W. I
TTY Tx/W. 3
TTY Tx/W. 4
TTY Tx/W.l
TTY TX//W.S
TTYTx W.7
TTY Tx/W.6

SGEI7Sl/PSl6. A
SGEI7S1/PSl6.e
SGEI7SI/PSl6. E
SGEI7SI!PSl6.G
SGEI751/PSl6. J
SGEI7SI/PSl6. L
SGEI7Sl/PSl6. I
SGE1751/PSlS
SGEI7S1/PSl7
SGEI751/PSlS
SGE7SO/PSl 04

Cable No

1305
"
"

1311
"
"
"

131l
"
"

1316
"

Il03-1
Il03-l
Il03-3
l103 -4
Il03-5
Il03-6
Il03 -7
Il04
IlOS
Il06
Il07

To

ve. Ol
ve. Ol
ve. gnd
Y.17
Y. IS
Y.19
Y.lO
ve.03
ve.04
ve. gnd
VB.05
VB.06
Z4
ZS
Z6
Z7
ZS
Z9
ZIO
Z II
Zil
Zl3
ZI4

Colour

we
bk
screen
be
bk
yw
we
bn
bn

we
bk
coax

•

Note

} no VAe to
eSR

gnd
- 12 V to TTY Tx

o V to TTY Tx
Photocell output
TTY sig

}
llO VAe to
TTY Tx

}
220 VAC to
SEP

cos r.p
sin <p
YoXo
Blank strobe
Blank origin
Stop line
Syne
Stop sweep
40 n m marker.
15.347 v ref

Table 10. 2e CSR external eable connectione
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From Colour Terminal Colour To Colour Further Note
connection

1301. la be X. Ol gy T.02 gy ST . 17. 17 Rx D
1301. lb we X.02 Oe T.03 oe ST. 17.34 Rx D
1301. 2a gn X.03 we T.04 we ST. 18. 17 Rx D
1301.2b oe X.04 rcl/be T.05 rclibe ST.18.34 Rx D
1301.3a bk X.05 vtlwe T.06 vtlwe ST. 19. 17 Rx D
1301.3b bn X.06 gy T.07 gy ST. 19. 34 Rx D
1301.4a oe X.07 oe T.08 oe ST.20.17 Rx D
1301. 4b we X.08 we T.09 we ST. 20. 34 Rx D
1301. Sa be X.09 rcl/be T.10 rcl/be ST.21.17 Rx D
1301. 5b gn X. lO vtlwe T.11 vtlwe ST.21.34 Rx D
1301. 6a be X.11 gy P.02 gy OP. 17. 17 RxC
1301.6b gy X. 12 oe P.03 oe OP.17.34 Rx C
1301. 7a gn X.13 we P.04 we OP.18.17 Rx C
1301. 7b bk X.14 rcl/be P.05 rclibe OP.18.34 Rx C
1301.8a oe X.15 vtlwe P.06 vt/we OP.19.17 RxC
1301.8b be X.16 gy P.07 gy OP.19.34 Rx C
1301. 9a bk X. 17 oe P.08 oe OP. 20.17 Rx C
1301. 9b oe X.18 we P.09 we OP. 20. 34 RxC
1301. lOa be X.19 rcl/be P. lO rcl/be OP.21.17 RxC
1301. 10b bn X.20 vtlwe P.11 vtlwe OP. 21. 34 RxC
1302. la be X.21 gy L.02 gy KL. 17. 17 Rx B
1302.1b we X.22 Oe L. 03 oe KL.17.34 RxB
1302.2a gn X.23 we L.04 we KL.18.17 RxB
1302.2b oe X.24 rcl/be L.05 rcl/be KL. 18. 34 Rx B
1302.3a bk X.25 vtlwe L. 06 vtlwe KL. 19. 17 Rx B
1302.3b bn X.26 gy L.07 gy KL. 19.34 Rx B
1302.4a oe X.27 oe L.08 oe KL.20.17 Rx B
1302.4b we X.28 we L.09 we KL. 20. 34 Rx B
1302. Sa be X.29 rcl/be L. lO rcl/be KL.21.17 Rx B
1302. 5b gn X.30 vtlwe L. Il vtlwe KL. 21. 34 Rx B
1302.6a be X.31 gy H.02 gy GH. 17. 17 Rx A
1302.6b gy X.32 oe H.03 oe GH.17.34 Rx A
1302.7a gn X.33 we H.04 we GH.18.17 Rx A
1302.7b bk X.34 rcl/be H.05 rcl/be GH. 18.34 Rx A
1302.8a oe X.35 vt we H.06 vt we GH.19.17 Rx A
1302.8b be X.36 gy H.07 gy GH.19.34 Rx A
1302. 9a bk X.37 oe H.08 oe GH. 20. 17 Rx A
1302. 9b oe X.38 we H.09 we GH. 20. 34 RxA
1302. lOa be X.39 rcl/be H.IO rcl/be GH.21.17 Rx A
1302.IOb bn X.40 vt we H. II vt we GH. 21. 34 RxA

Table 10.3 CSR terminal baard X connections
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From Colour Terminal Colour To Colour Further Note
connection

1304. 12b we Y.OI
1304. 12a bn Y.02
1304.llb bn Y.03
1304. Ila be Y.04
1304.IOb bk Y.OS
1304. lOa be Y.06
1304.9b oe Y.07
1304.9a be Y.08
1303.3a be Y.09
1303. 3b bk Y. lO
1303. Sb oe Y. II
1303. Sa bk Y.lZ
1303.4a bk Y.13
1303.4b gy Y.14
1303.la bn Y. IS
1303. lb be Y.16 vtlwe
1311 be Y.17 be
1311 bk Y.18 bk
I 311 yw Y.19 we 0.30 we CO. 26. 02
1311 we Y. ZO gy 0.29 gy CO. 26.16
1304.7b we Y.21 gy T.3Z gy ST. 22. 28 Rx O

Y.22 gn T.31 gn ST. 22. 10 Rx O
1304.8b gn Y.23 vl/we T.30 vljwe ST. 22. 08 Rx O
1304.8a be Y.24 rd/be T.29 rd be ST. 22. 06 Rx O
1304.7a be Y.2S oe T.33 oe ST. 22. 26 Rx O
1304. Sb be Y.26 gy P.32 gy OP. 22.28 Rx C

Y.27 gn P.31 gn OP.22.10 Rx C
1304.6b oe Y.28 vtlwe P.30 vl!;:,e OP. 22. 08 Rx C
1304.6a gy Y.29 rd/be P.29 rd be OP. 22.06 RxC
1304. Sa gy Y.30 oe P.33 oe OP. 22. 26 Rx C
1304.3b bn Y.31 gy L. 32 gy KL. 22. 28 Rx B

Y.32 gn L.31 gn KL. 22. lO Rx B
1304.4b we Y.33 vtlwe L.30 vtlwe KL. 22. 08 Rx B
1304.4a gy Y.34 rdlbe L. 29 rd/be KL. 22. 06 RxB
1304. 3a gy Y.3S oe L. 33 oe KL. 22. 26 Rx B
1303. 2b oe Y.36 gy H.32 gy GH. 22. 28 RxA

Y.37 gn H.31 gn GH. 22. lO RxA
1304.2b gn Y.38 vtlwe H.30 vl/we GH. 22. 08 RxA
1304.2a gy Y.39 rd/be H.29 rd/be GH. 22. 06 RxA
1303.2a be Y.40 oe H.33 oe GH. 22. 26 RxA

Table 10.4 CSR terminal baard Y connections

RESTRICTED
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From Colour Terminal To Colour Note

1305 we VG. Ol SWI3.la
1305 bk VG.02 SWI3.lb

VG. Ol 1305 we } 220 VAG
VG.02 1305 bk lo SEP

Fuse l bk VG.03 1312 bn } 220 VAG
Fuse 2 bk VG.04 1312 bn lo TTY Tx

VG.03 PS7. Ol bk
VG.04 PS7.02 bk

VG.03 bn VG. 05 PS4. Ol bk
VG. 04 bn VG.06 PS4.02 bk
VG. 05 bn VG.07 Tl. 07 rd/yw } 220 VAG
VG.06 bn VG.09 Tl. 08 rd/yw lo TI

Table 10.5 CSR terminal baard ve connections

From Terminal Colour To Colour Further Note
connection

1203-1 Z.04 gn B.30 oe AB. 29. 34 C08 cp
1203-2 Z.05 oe B.31 gn AB. 28. 34 sin 'P
1203-3 Z.06 we B.35 oe AB.13.35 Yo
1203-4 Z.07 gy B.34 we AB. 13.34 Xo
1203-5 Z.08 rd/be B.32 vtlwe AB. Il. 28 Blank strobe
1203-6 Z.09 vtlwe B.33 gn AB. 14.30 Blank origin
1203-7 Z. lO rd/be B.23 rd/be AB. 13.24 Stop line
1204 Z. 11 gn B.26 gn AB. 13.30 Syne sweep
1205 Z. 12 Stop sweep
1206 Z.13 vlj;,e A.24 vtlwe AB. 13. 26 40 nm markers
1207 Z.14 rd be A.35 we AB. 13.04 15.347 V ref

Table 10.6 CSR coaxial plug connections
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From Colour Terminal To Colour Note

D.25 gn A.02 06. 31 gn p6
D.26 gy A.03 06.32 gy G
D.27 vtlwe A.04 06.33 vtlwe H
D.24 we A.05 10.26 we GHP6
C.20 we A.06 16. 14 vtlwe XI
C.21 oe A.07 16.09 rcl/be X2
C.22 gy A. OS 16..31 oe X3
C.23 gn A.09 16.26 we X4
C.24 rcl/be A.I0 17. 14 rclibe X5
C.25 we A. Il 17.09 oe X6
C.26 gn A.12 17. 31 we X7
C.27 oe A. 13 17.26 gn Xs
SW9.02 gn A.14 22.2S we
SW10. Ol rcl/be A.15 27.33 oe
SW10.02 gn A.16 27.31 we
C.15 rcl/be A.17 16. 13 oe P4PS
C.14 gn A. IS 16.17 gn P4P7
D.22 gy A.19 20.06 we P6
C.12 vtlwe A.20 15. 14 rcl/b.e
SW4.17b vtlwe A.20
SW9. Ol gy A.21 11.31 oe
C.11 rcl~be A.22 11.12 vtlwe
Z.10 rcl be A.23 13.24 rcl/be Stop line
Z. 13 vtlwe A.24 13.26 vtlwe 40 n m marker
D.35 gy A.25 27.30 gy Shift
Z.l1 gn A.26 13. 30 gn Syne 8weep
ON. 04 oe A.27 29. 20 oe t IS V
ON.02 gy A.2S 29.32 gy - IS V
gncl bk A.29
C.33 bk A.29 29.22 bk OV
A5.02 rcl A.30 + 6v
C.34 rcl A.30 27.06 rcl + 6 V
A1.02q be A.31 - 12 V
C.32. be A.31 27.05 be o 12 V
A7.02 rcl/be A.32 29.2S rcl/be - 24 V
A6.02 vl!;,e A.33 29.02 vtlwe + 24 V
ON. 05 rd be A.34 13.04 we - l V
Z.14 we A.35 13.02 rcl/be 15.347 V ref

Table Il. l CSR panel AB. Plug A conneetions
(plug card type DAF 1/2/16)
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From Colour Terminal To Colour Note

H.17 gy B. Ol 07. Il gn Read WI
SW2.17 gy B. Ol
H.18 vtlwe B.03 07. 13 gy Read W2
SW2. 19 vt!;;,e B.03
H.19 rd be B.04 07. 14 vtlwe Read W3
SW2.l1 rd/be B.04
H.lO Oe B.05 07. 15 rd/be Read W4
SWl. l3 oe B.05
H. II we B.06 07. 16 oe Read W5
SWl.l5 we B.06
H.ll gn B.07 07. 17 we Read w6
SW2. I gn B.07
H.l3 gy B.08 07. 18 gn Read W7
SW2.03 gy B.08
H.l4 vtlwe B.09 07.19 gy Read W8
SWl.05 vt!;;,e B.09

vtlweH. l5 rdle B.IO 07.l0 Read W9
SWl.07 rd be B. lO
H.l6 we B. II 07. li rd/be Read WIO
SWl.09 we B. II
SWI. 03b oe B. Il 09.05 gy Stn A
SWI.16b gn B.13 09.l0 oe Stn B
SWI. 03c gy B.14 10.05 gy Stn C
SWI.16c we B.15 10.lO rd~be Stn D
C.16 we B.16 14.l4 rd be S+
C.17 vtlwe B.17 14.l3 gy S-
C.18 gy B.18 14.l5 we <::+
C.19 oe B.19 14.l6 gy c-:
C.13 rd/be B.lO l7. 17 gy PI
U.16 gn B. li 16.06 gn ST
U.15 we B.ll 16.07 we sr
U.14 vtlwe B.l3 16. l3 vt/we ~
U.13 we B.l4 16.l4 we s.r
U. Il rd/be B.l5 17.06 rd/be S5"
U.lI we B.l6 17.07 we 50
U.ll rd/be B.l7 17.l3 rd/be ~
U.l3 we B.l8 17.l4 we ~
SWI. 13a gn B.l9 01.16 gn Inhibit 5
Z.04 gn B.30 19.34 oe Cosine
Z.05 oe B.31 l8.34 gn Sine
Z.08 rd/be B.3l Il. l8 vtlwe Blank strobe
Z.09 vtlwe B.33 14.30 gn Blank origin
Z.07 gy B.34 13.34 we X shift
Z.06 we B.35 13.35 oe Y shift

Table Il. l CSR panel AD. Ph~ B connections
(plug card type DA 1/3/4)
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From Colour Terminal To Colour Note

01.04 02.04 be -12 V
Ol. 06 02.02 rcl + 6 V
Ol. 08 02. 10 we
Ol. 09 01.32 vtlwe
Ol. 09 02.24 gy
Ol. 10 Ol. 28 gn
01.11 02.22 gn
01.13 Ol. 12 gy
OI. 15 02.08 oe

B.29 gn 01.16 02. 16 gn Inhibit 5
Ol. 18 02. 18 bk O V
Ol. 20 Ol. 24 rcllbe
Ol. 21 03. 10 we
Ol. 23 03.08 oe
Ol. 26 03. 06 rcl/be

Ol. lO gn Ol. 28 03.32 gy
01.30 02.26 we

Table 11.3 CSR panel AR. Card No connections
(Card type DAF 2/14)

From Colour Terminal To Colour Note

Ol. 06 rcl 02. 02 03.02 rcl + 6 V
Ol. 04 be 02. 04 03.04 be -12 V

02. 06 07.24 vtlwe
Ol. 15 oe 02.08
Ol. 08 we 02. 10

02. 12 04. 12 we
02. 14 04.09 vt/we A

Ol. 16 gn 02. 16 04. Il oe S
Ol. 18 bk 02. 18 03. 18 bk O V
01.11 gn 02.22
Ol. 09 gy 02.24
Ol. 30 we 02.26

02.28 04. 14 gy C
02.30 04. 08 rcl/be
02. 32 04. 13 gn B

Table 11.4 CSR panel AB. Card No 2 connections
(Card type DAF 3/10)
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From Colour Terminal To Colour Note

02.02 rcl 03.02 07.23 rcl + 6 V
02. 04 be 03.04 04.02 be -12 V
O l.26 rcl/be 03.06
O l.23 oe 03.08
Ol. 21 we 03. 10

rcl/be03. 12 04.06
03. 14 04. 15 we
03. 16 04.07 vtlwe

02. 18 bk 03. 18 07.22 bk OV
03.22 04.03 oe
03. 24 07.21 gn RIO
03.28 08. 16 rcl/be
03.30 03.26 gy

O l.28 gy 03. 32

Table Il. 5 CSR panel AB. Card No 3 connections
(Gard type DAF 3710)

From Colour Terminal To Colour Note

03.04 be 04. 02 05.02 be -12 V
03.22 oe 04. 03

04.04 07.02 gn
rcl/be

04.05 07.03 gn
03. 12 04.06 04. 25 oe
03. 16 vt/we 04.07 05.07 vtlwe
02.30 rcl/be 04.08 05. 08 gy
02. 14 vtlwe 04.09 04.17 vtlwe
02. 16 oe 04. Il 04. 16 gy
02. 12 we 04. 12 04.26 rd/be
02.32 gn 04. 13 04. 18 rd/be
02.28 gy 04. 14 04. 19 Oe
03. 14 we 04. 15 04.20 we
04. Il gy 04. 16 04.30 vt/we
04.09 vtlwe 04. 17 04. 28 vtlwe
04. 13 rd/be 04. 18 05. 18 we
04. 14 oe 04. 19 06. 14 gy
04. 15 we 04.20 05.06 rcl/be

04.21 04.24 gy
04.21 07.04 we
04.22 04.34 gn
04. 22 07.05 oe
04. 23 09.08 oe

04.06 oe 04.25 04.27 rcl/be
04.21 gy 04.24
04. 12 rcl/be 04.26 05. 09 gn
04.25 rcl/be 04.27
04. 17 vt we 04. 28 05. 12 oe

04.29 05. 10 we
04. 16 vtlwe 04.30 04. 29 gy

04.32 05.30 gn
04.32 08. 15 vtlwe
04. 33 08. Il rcl~be04.33 05.25 rcl be

04. 22 gn 04.34

Table 11. 6 CSR panel AB. Card No 4 connections
(Card type DAff 3/9)
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From Colour Terminal To Colour Note

04.02 be 05.02 06.02 be -12 V
05.03 07.06 gy
05.04 07.07 gn
05.05 07.08 we

04.20 rd/be 05.06 05. 15 we
04.07 vt/we 05.07 05. 14 oe
04.08 gy 05.08 05. 13 rd/be
04. 26 gn 05.09 05. 17 vt we
04.29 we 05. 10 05. Il vtlwe
05. 10 vtlwe 05. 11 05. 16 gy
04.28 oe 05. 12 06. 09 gy
05. 08 rd/be 05. 13 06. 13 gn
05.07 oe 05. 14 05. 19 rdibe
05.06 we 05. 15 05.20 oe
05. 11 gy 05. 16 06. 10 gn
05. 09 vtlwe 05. 17 06. 12 we
04. 18 we 05. 18 06.08 vtlwe
05. 14 rd/be 05. 19 06.07 rd/be
05. 15 oe 05. 20 06.06 oe

05.21 09.24 oe
05. 22 05.34 gy
05.23 10.24 we
05.24 05. 35 we

04.33 rd/be 05.25
05.26 05. 32 rdibe
05.27 08.23 gn
05.27 06. 27 gy
05.28 06.26 vtlwe
05.28 08.30 we
05.29 20.06 vtlwe p6
05.29 06.29 gn

04.32 gn 05.30
05.31 05.33 oe

rd/be
05. 31 08.09 gy

05. 26 05. 32
05. 31 oe 05.33
05. 22 gy 05.34 09. 10 gy
05.24 we 05. 35 10.08 vt/we

Table Il. '/ CSR panel AB. Card No 5 connections
(Card type DAF 3/9)
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From Colour Terminal To Colour Note

05. 02 be 06.02 07.35 be -12 V
06.03 07.09 gy
06.04 07.10 oe
06.05 07. Il oe

05.20 oe 06. 06 06. 15 rd/be
05. 19 rd/be 06.07
05.18 vtlwe 06.08
05. 12 gy 06. 09 06.17 gn
05. 16 gn 06. 10 06. Il vt/we

06. Il 06.16 we
05.17 we 06. 12
05. 13 gn 06. 13 06.18 gy
04.19 gy 06. 14 06.19 vt!;;,e06.06 rd/be 06.15 06.20 rd

l
be

06.21 06.24 vt we
06.21 10. 10 we
06.22 06. 34 we
06.23 11.06 we
06.25 08.21 oe
06.25 06.33 oe

05. 28 vt/we 06.26
05.27 gy 06. 27

06.28 08.20 gn
06.28 06. 32 rdjbe

05.29 gn 06.29 06.31 rd be
A.02 gn 06.31
A.03 gy 06.32
A.04 vtlwe 06. 33

06.34 09. 26 gy

Table 11. 8 CSR panel AB. Card No 6 connections
(Card type DAF 379)

From Colour Terminal To Colour Note

04 04 gn 07.02
04. 05 07.03
04.21 we 07.04
04.22 oe 07.05
05.03 gy 07.06
05. 04 gn 07.07
05. 05 we 07.08
06.03 gy 07.09
06. 04 oe 07. 10
06.05 oe 07. Il
B.02 gn 07.12 RI
B.03 gy 07.13 Il. 08 oe R2
B.04 vtlwe 07.14 R3
B.05 rd/be 07.15 R4
B.06 oe 07.16 R5
B.07 we 07.17 R6
B.08 gn 07.18 R7
B.09 gy 07.19 R8
B.lO vt!;;,e 07.20 R9
B. Il rd be 07.21
03.24 gn 07.21
03. 18 bk 07.22 08. 18 bk OV
03. 02 rd 07.23 08.06 rd + 6 V
02. 06 vt/we 07.24

07.30 13. 29 we
07.32 13.25 gn

06. 02 be 07.35 08.02 be .12 V

Table 11.9 CSR panel AB. Card No 7 connectioos
(Card type nAF 3714)
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From Colour Terminal To Colour Note

07.35 be 08.02 09.04 be -12 V
07.23 rd 08. 06 09.02 rd + 6 V
05.31 gy 08. 09
04.33 rd/be 08. Il
05.26 vt/we 08. 13 08. 12 gy

08. 14 08. 10 rd/be Reset
08. 14 11.16 oe

04.32 vt/we 08. 15
03.28 rd/be 08. 16
07.22 bk 08. 18 09. 18 bk OV
06.28 gn 08.20 08.24 vt/we
06.25 oe 08.21
05.27 gn 08.23
05.28 we 08.30

08. 32 11.14 we

Table 11.10 CSR panel AH. Gard No 8 connections
(Card type DAF 2/14)

From Colour Terminal To Colour Note

08.06 rd 09. 02 10.02 rd + 6 V
08.02 be 09. 04 10.04 be -12 V
B.12 gy 09.05
04.23 oe 09.08
05.34 gy 09. 10

09. 12 12. 14 vtlwe
09.14 09.06 gn

08. 18 bk 09. 18 10. 18 bk O V
B.13 oe 09.20
05.21 oe 09. 24
06.34 gy 09.26

09. 28 12.06 we
09.30 09.22 rd/be

Table 11.11 CSR panel AH. Card No 9 cOnnections
(Card type DAF 3;10)

From Colour Terminal To Colour Note

09.02 rd 10.02 11.02 rd + 6 V
09.04 be 10.04 11.03 be -12 V
B.14 gy 10.05
05.35 vtlwe 10.08
06.21 we 10. 10

10. 12 12.30 oe
10. 14 10.06 gn

09.18 bk 10. 18 11.18 bk OV
B. 15 rd/be 10.20
05.23 we 10.24
A.05 we 10.26

10.28 12.22 gn
10.30 10.22 vt/we

Table 11.12. CSR panel AH. Card No 10 connections
(Card type DAF 3/10)

RESTRICTED



RESTRICTED

From Colour Terminal To Colour Note

10.02 rd 11.02 14.03 rd + 6 V
10.04 be Il. 03 13.21 be -12 V
06.23 we Il. 06
07. 13 oe Il. 08 14.22 oe R2

11.10 13.23 gy
A.22 vt/we 11.12 11.22 rd/be
08.32 we 11.14
08.14 oe 11.16
10. 18 bk 11.18 13.31 bk OV

11.26 15. 21 gy
B.32 vt/we 11.28 Blank strobe
A. Zl oe 11.31

Il. 32 11.35 bk

Tab1e Il. 13 CSR panel AB. Card No Il connections
(Card type DAF 2716)

From Colour Terminal To Colour Note

12.02 13.33 vtjwe +24 V
12.03 13.32 rd be -24 V
12.04 13.08 oe

09.28 we 12.06 12. 16 oe
12. 10 13.09 rd/be
12. 12 13.05 vt/we

09.12 vtlwe 12. 14 12.24 rd/be
12. 18 13 06 gy
12.20 13. 15 vtlwe

10.28 gn 12.22 12.32 gn
12.26 13. 17 gy
12.28 t 3. Il gn

10. 12 oe 12.30 12.08 we
12. 34 13. 13 we

Table 11. 14 CSR panel AB. Card No 12 connections
(Card type DAF 4/8)
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From Colour Terminal To Colour Note

A.35 rd/be 13.02
rd/be

15.347 V ref
A.34 we 13.04 13.07 -l V
12. 12 vtlwe 13.05
12. 18 gy 13.06

13.07 13. 12 we
12.04 oe 13.08
12. 10 rd/be 13.09

13. 10 13. 14 gn
13. 10 27. 19 bk

12.28 gn 13. Il
12.34 we 13.13

13.14 13. 16 gy
12. 20 vtlwe 13. 15

vtlwe13. 16 13. 18
12.26 gy 13. 17

13. 18 13. 19 rd/be
11.03 be 13.21 14.02 be -12 V
11.10 gy 13.23
A.23 rd/be 13.24 Stop line
07. 32 gn 13.25
A.24 vtlwe 13.26 40 nm
07.30 we 13.29
A.26 gn 13.30 Syne sweep
11.18 bk 13. 31 14. 13 bk O V
12.03 rd/be 13.32 28.28 vt!;:,e -24 V
12.02 vtlwe 13.33 28.02 rd be +24 V
B.34 we 13.34 X coord
B.35 oe 13.35 Y coord

Table 11.15 CSR panel AB. Card No 13 connections
(Card type DAF 4/7)

From Colour Terminal To Colour Note

13.21 be 14.02 15.02 be -12 V
11. 02 rd 14.03 15.06 rd + 6V
13. 31 bk 14. 13 15. 19 bk OV
11.08 oe 14. 22
B.17 gy 14. 23 25. 13 rd/be
B.16 rd/be 14. 24
B.18 we 14.25
B.19 gy 14.26 27.08 oe

14.29 18.08 vtlwe S-
B.33 gn 14.30 Blank origin

14.33 18.09 oe S+
14.34 18. Il gn C+
14.35 18. 12 vtlwe C-

Table 11.16 CSR panel AB. Card No 14 connections
(Card type DAF 4/11)
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From Colour Terminal To Colour Note

14.02 be 15.02 16.02 be -12 V
15.03 20. 16 we
15.05 16.20 be
15.05 16. 16 be

14.03 rd 15.06 16.03 rd + 6 V
15.08 15. 31 we
I 5. 11 15.27 gn
15. 13 15.05 gy

A.20 rd/be 15. 14
15. 15 15.17 oe
15. 17 15.35 vtlwe

14. 13 bk 15. 19 16. 19 bk OV
l J. 26 gy 15. 21

15.34 16. 18 bk

Table Il. 17 CSR panel AB. Card No 15 connections
(Card type DAF 2713)

From Colour Terminal To Colour Note

15.02 be 16.02 17.02 be -12 V
15.06 rd 16.03 17.03 rd + 6V
B.21 gn 16.06 18.07 gn
B.22 we 16.07 18. 14 vtlwe

16.08 16. 30 we
A.07 rd/be 16.09

16. 10 18. 16 gy
16. Il 16.35 gn
16. 12 16.34 vt/we

A.17 oe 16. 13 16.08 oe
A.06 vtlwe 16. 14

16. 15 18. 10 we
15.05 be 16. 16 J7. 16 be
A.18 gn 16. 17 16. 12 gy
15.34 bk 16. 18 16. Il we
IS. 19 bk 16. 19 17. 19 bk OV
15.05 be 16.20 17.20 be
B.23 vtlwe 16.23 18.24 oe
B.24 we 16.24 18. 31 gn

16.25 17. 13 gy
A.09 we 16.26

16.27 18.33 we
16.28 17. 18 vtlwe
I,.6.29 17. 17 oe
16. 30 16.25 gn

A.08 oe 16. 31
16.32 18.27 rd/be
16.34 16.29 rd/be
16.35 16.28 gy

Table Il. 18 CSR panel AB. Card No 16 connections
(Card type DAF 3/5)
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From Colour Terminal To Colour Note

16.0l b. 17.02 18.02 b. -Il V
16.03 ,d 17.03 18.19 rd + 6 V
B.l5 rdib. 17.06 19.07 vtlwt!:
B.l6 w. 17.07 19. 14 o.

17.08 17.30 gy
A. Il o. 17.09

17.10 19. 16 rd/be
17.11 17.35 o.
17.Il 17.34 vtlwe

16.l5 gy 17. 13 17.08 gn ,
A.I0 rd/be 17. 14

17. 15 19.10 gy
16. 16 b. 17. 16
16.l9 o. 17.17 17. l Z gy
16.l8 vtlwe 17.18 17. 11 rdJbe
16.19 bk 17.19 20.34 bk O V
16.l0 b. 17.l0
B.l7 rd/be 17. lJ 19.14 gn
B. l8 w. 17.24 19.31 vtlwe
A.13 gn 17. l6

17. 27 19.33 gy
17. JO 17.25 vtlwe

A.12 w. 17.31
17.32 19. l7 w.
17.34 17.l9 rdib.
17.35 17.28 w.

Table 11. 19 CSR panel AB. Card No 17 connectione
(Card type DAF 3/5)

From Colour Terminal To Colour Note

17. Ol b. 18. 02 19. Ol be -12 V
18. 03 lO.08 gn sin l
18.04 ll.ll w. cos l
18.05 lO. 10 vtlwe sin 2:
18.06 21.24 gn cos l

16.06 gn 18.07
14.l9 vt/we 18.08 18.13 rd/be
14.33 oe 18.09 18. l 5 gy
16. 15 we 18. 10
14.34 gn 18. Il 18. 17 w.
14.35 vtlwe 18. 12 18. 18 rd/be

18.13 18.25 o.
16.07 vt/we 18. 14

18. 15 18. 26 vt/we
16. 10 gy 18.16

18.17 18.l8 gn
18. 18 18.l9 o.

17.03 rd 18.19 19. 19 rd +6 V
18. lO lO. II rd/be ein 3
18. li 21. 26 gy cos 3
18.22 lO.l4 oe sin 4
18. l3 22.06 vtlwe cos 4

16.l3 o' 18.24
18.l5 18.30 w.
18.26 18.3l rd/be

16.3l rd/be 18. l7
18. l8 18.34 gy
18.l9 18.35 w.
18. 30 19. JO gn

16.l4 gn 18. 31
18. 3l 19.32 o.

16.l7 we 18. 33
18. 34 19.34 vtlwe
18.35 19.35 gn

Table 11.20 CSRsanel AB. Gard No lB connectionø
(Car type bAr 3/4)
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From Colour Terminal To Colour Note

18.02 be 19.02 20.04 be -12 V
19.03 20. 26 rd/be sin 5
19.04 22.08 gy cos 5
19.05 2 l. 06 oe sin 6
19.06 22. 10 vtlwe cos 6

17.06 vtlwe 19.07
17. 15 gy 19. 10

19. 13 19.08 we
17.07 \ oe 19. 14

vtlwe19. 15 19.09
17. 10 rd/be 19. 16

19. 17 19. Il we
19. 18 19. 12 vtlwe

18. 19 rd 19. 19 20.02 rd +6 V
19.20 2l. 08 we sin 7
19. 21 22.22 rd/be cos 7
19.22 21.10 gn sin 8
19.23 22. 24 oe cos 8

17.23 gn 19.24
19.25 19. 13 oe
19.26 19. 15 gy

17.32 we 19.27
19.28 19. 17 oe
19.29 19. 18 gy

18.30 gn 19.30 19.25 rd/be
17.24 vtlwe 19.31
18.32 oe 19.32 19.26 gn
17.27 gy 19.33

rd/be18.34 vtlwe 19.34 19.28
18.35 gn 19.35 19.29 gn

Table Il. 21 CSR panel AB. Card No 19 connections
(Card type DAF 3/4)

From Colour Terminal To Colour Note

19. 19 rd 20.02 21. 02 rd + 6 V
19.02 be 20. 04 2l. 04 be -12 V
05.29 vtlwe 20.06
A.19 we 20.06
18.03 gy 20.08
18.05 vtlwe 20. 10

20. 12 23.08 gy sin 2
20. 14 23. 13 gn sin l

15.03 we 20.16
18.20 rd/be 20.22
18.22 oe 20.24
19.03 rd/be 20.26

20.28 24. 13 oe sin 5
20. 30 23.25 rdfbe sin 4
20.32 23.30 vt we sin 3

17. 19 bk 20.34 2l. 34 bk O V

Table 11.22 CSR panel AB. Card No 20 connections
(Card type DAF 3/10)
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From Colour Terminal To Colour Note

lO. 02 rd lI. Ol ZZ. Ol rd + o V
lO.04 be lI. 04 22.04 be -Il V
19.05 oe l l. 00
19. lO we l l. 08
19. ZZ gn ll.lO

ll. l l 24.25 gy sin 8
ll.14 l4. 30 gn sin 7
ll.lo l4.08 we sin o

18. 04 we ll. ZZ
18.00 gn 21. 24
18. li gy l l. lo

l l. l8 l5.l5 oe eDB 3
li. 30 l5.30 rd/be cos 2:
ll. 3l 25.08 vtlwe cos l

20.~4 bk ll. 34 ZZ.34 bk OV

Table Il. 23 CSR panel AB. Card No 21 connections
(Card type OAF 3/10)

From Colour Terminal To Colour Note

ll. Ol rd ZZ. Ol 23. Do rd + o V
ll. 04 be ZZ.04 l3.05 be .12 V
18.23 vtlwe ZZ. Do
19.04 gy ZZ.08
19. Do vtlwe ZZ.lO

ZZ. Il lo.30 gy cos 6
ZZ.14 lo.08 gn cos 5
ZZ. lo lo. 13 we cos 4

19.11 rd/be ZZ.ZZ
19. l3 oe ZZ. l4

rd/beZZ.lO l7. li
A.14 we ZZ. l8

U.30 l7. 13 rd/be cos 8
U.3Z lO. l5 vtlwe cos 7

ll. 34 bk U.34 l3.18 bk OV

Table Il. 24 CSR sand AB. Card No li connections
(Car type bÅF 3/10)

From Colour Terminal To Colour Note

23.02 l8. lo we
23.03 28. 18 oe

22.04 be 23.05 l4.05 be -12 V
U.Ol rd 23. Do l4.00 rd + o V
lO. Il gy 23.08

l3.09 23. Il oe
l3. Il 23.17 gn
l3. I l 23. 14 we

20.14 gn l3.13
l3.14 23. lo gn
l3. lo l3.lo gy
l3.17 23.l8 gy

22.34 bk l3.18 l4.18 bk OV
l3.ll l8. 14 gn

rd/be
l3. l4 l8. l l gy

lO.30 l3. l5
l3.lo l3.l9 vtlwe
l3.l8 l3.34 v1lr"e

vt/we
l3.l9 23.31 rd be

lO. 3l l3.30
23.31 l3. 33 oe
l3. 33 l3.35 we
23.34 l4.34 rd/be

Table Il. 25 CSR sanel AB. Card No 23 connections
(Car type DAF 2/12)
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From Colour Terminal To Colour Note

24.02 28. 08 rdlbe
24.03 28. 10 vt/we

23.05 be 24.05 25.05 be -12 V
23.06 rd 24.06 25.06 rd + 6 V
21. 16 we 24.08

24.09 24. 12 vtlwe
24. 11 25. Il gy
24. 12 24. 14 rd/be

20. 28 oe 24. 13
24. 14 24. 16 oe
24. 16 24.26 we
24. 17 24. Il gn

23. 18 bk 24. 18 25. 18 bk OV
24.21 28.06 oe
24.24 28.04 we

21.12 gy 24.25
24.26 24. 29 gn
24. 28 24. 17 we
24.29 24.31 gy

21. 14 gn 24.30
vtlwe24.31 24. 33

24. 33 24.35 rd/be
23.34 rd/be 24.34 24.28 oe

Table lI. 26 CSR panel AB. Card No 24 connections
(Card type DAF l/Il)

From Colour Terminal To Colour Note

25.02 29. 18 gy
24.05 be 25.05 26.05 be -12 V
24.06 rd 25.06 26.06 rd + 6 V
21. 32 vt/we 25.08

25.09 25. 12 gn
24. Il gy 25. Il 25. 17 vtlwe

25. 12 25. 14 gy
14.23 rd/be 25. 13

25. 14 25. 16 vtlwe
25. 15 28.30 gn
25. 16 25.26 rd/be
25. 17 25.28 rd/be

24. 18 bk 25. 18 26. 18 bk OV
25.21 29. 16 vtlwe
25. 24 29. 14 rd/be

21.28 oe 25.25
25.26 25.29 oe
25. 28 25.34 oe
25.29 25.31 we

21. 30 rd/be 25.30
25.31 25.33 gn
25.33 25.35 gy
25. 34 26.34 we

Table 11.27 CSR panel AB. Card No 25 connections
(Card type DAF lill)
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From Colour Terminal To Colour Note

26.02 29. 10 we
26.03 29. 12 oe

25.05 be 26.05 27.05 be -12 V
25.06 rd 26.06 27.06 rcl + 6 V
22. 14 gn 26.08

26. 09 26. 12 oe
26. Il 27. Il rcl/be
26. 12 26. 14 we

22. 16 we 26. 13
26. 14 26. 16 gn
26. 16 26.26 gy
26. 17 26. Il vtlwe

25. 18 bk 26. 18 27. 18 bk OV
26.21 29.08 gn
26.24 29.06 gy

22.32 vtlwe 26. 25
vtlwe26. 26 26.29

26.28 26. 17 gy
26.29 26.31 rd/be

22. 12 gy 26. 30
26.31 26.33 oe
26.33 26.35 we

25. 34 we 26.34 26.28 gn

Table 11.28 CSR panel AB. Card No 26 connections
(Card type DAF 2712)

From Colour Terminal To Colour Note

27.03 29.04 vt/we
A.31 be 27.05 -12 V
26.05 be 27.05
A.30 rd 27.06 + 6 V
26.06 rd 27.06
14.26 oe 27.08

vt/we27.09 27. 12
27. 10 29.30 rd/be

26. Il rd/be 27. 11 27. 17 gn
27.09 vtlwe 27. 12 27. 14 rcl/be
22. 30 rd/be 27. 13
27.12 rcl/be 27. 14 27. 16 oe
27. 14 oe 27. 16 27. 19 we
B.20 gy 27. 17
27. Il rcl/be 27. 17
26. 18 bk 27. 18 28.22 bk OV
l 3. 10 bk 27. 19
27. 16 oe 27. 19
22. 26 rcl/be 27.21
A.25 gy 27.30 27.34 rd!be
A.16 we 27.31
A.15 oe 27.33
27.30 rd/be 27.34

Table Il. 29 CSR panel AB. Card No 27 connections
(Card type DAF 2712)
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From Colour Terminal To Colour Note

13.33 rd/be 28.02 29.02 vtlwe +24 V
24.24 we 28.04
24.21 oe 28.06
24.02 rd/be 28.08
24.03 vt we 28.10
23.24 gy 28.12
23.21 gn 28.14
23.02 we 28.16
23.03 oe 28.18

28.20 29.20 gy +18 V
27.18 bk 28.22 29.22 bk O V
13.32 vtlwe 28.28 29.28 rd/be -24 V
25.15 gn 28.30

28.32 29.32 vtlwe -18 V
B.31 gn 28.34 Sine

Table Il.30 CSR panel AB. Card No 28 connections
(Card type DAF 4/6)

From Colour Terminal To Colour Note

28.02 vtlwe 29.02 +24 V
A.33 vt~we 29.02
27.03 vt we 29.04
26.24 gy 29.06
26.21 gn 29.08
26.02 we 29.10
26.03 oe 29.12
25.24 rd/be 29.14
25.21 vtlwe 29.16
25.02 gy 29.18
28.20 gy 29.20
A.27 oe 29.20 +18 V
28.22 bk 29.22
A.29 bk 29.22 Philips ground
28.28 rd/be 29.28 -24 V
A.32 rd/be 29.28
27.10 rd/be 29.30
28.32 vtlwe 29.32 -18 V
A.28 gy 29.32
B.30 oe 29.34

Table 11.31 CSR panel AD. Card No 29 connections
(Card type DAff 4/6)
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From Colour Terminal To Colour Note

F. 20 gy C.02 18.23 gn rpl
U.27 gn C.02
F.21 vt/we C.03 18.24 oe rp2
U.28 oe C.03
F.22 rd/be C.04 18.25 gy rp3
U.29 gy C.04
F.23 oe C.05 18.26 we rp4
U.30 we C. 05
F.24 we C.06 1B.27 rd/be rp5
U.31 rd/be C.06
F.25 gn C.07 lB.28 vt/we rp6
U.32 vt/we C.07
F.26 gy C.08 18.29 gn rp7
U.33 gn C.OB
F.27 vt/we C.09 lB.30 oe rpB
U.34 oe C.09
F.2B rd/be C.l0 18.31 gy rp9
U.35 gy C.l0
A.22 rd/be C.ll lB.32 we Stop line
A.20 vt/we C.12 18.22 rd/be Set blanking
B.20 rd/be C.13 23.2B vt/we ~
A.18 gn C.14 24.2B gn P4 + P7
A.17 rd/be C.15 24. 14 oe P4+ PS
B.16 we C.16 OB.31 gy S+
B.17 vt/we C.17 09.31 we S-
B.1B gy C.1B 06.31 rd/be C+
B.19 oe C.19 07.31 vt/we c:-
A.06 we C.20 16. 10 gn Xl
A.07 oe C.21 16.06 oe X2
A.08 gy C.22 16.32 gy X3
A.09 gn C.23 16.28 we X4
A.l0 rd/be C.24 17.10 rd/be X5
A.ll we C.25 17.06 vt/we X6
A.12 gn C.26 17.32 gn X7
A.13 oe C.27 17.28 oe X8
SW4.08a gy C.28 09.28 gy P3
SW4.17a we C.29 24. 16 we P2
SW4.26a rd/be C.30 10.28 rd/be 15'4
SW4.0Ba vt/we C.31 11. 27 vt/we
PSI. 05 be C.32 27.05 be o 12 V
gnd bk C.33 27.19 bk OV
E.34 rd C.34 27.06 rd + 6 V

Table 12.1 CSR panel CD. Plug C connections
(Plug card type DAF 1/3/6)
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From Colour Terminal To Colour Note

U.l0 gn D.02 11. 16 gn al
U.09 oe D.03 11.17 oe al
U.08 gy D.04 t 1. 18 gy a3
U.07 we 0.05 t t . 19 we a4
u.06 rd/be 0.06 tI. 20 rd/be a5
U.05 vt/we 0.07 t 1. 29 vt/we a6
U.04 gn 0.08 t1.28 gn a7
u.03 oe 0.09 03.35 oe a8
U. Ol gy D. iO 03.28 gy a9
U.24 we O.H 12.l9 we <TI
U.l5 rd/be D.12 il. t 7 rdjbe <TI
gnd bk 0.13 13.08 we
gnd bk 0.14 13.14 ,d/be
gnd bk D.15 13.2.5 vt/wfl
gnd bk 0.16 13.31 gn
gnd bk D. t 7 14. DB oe
gnd bk 0.18 14.14 gy
gnd bk 0.19 14.2.5 we
gnd bk 0.20 14.22 rd/be
SW4.08b gn D.21 03.13 gn
A.19 gy 0.22 07.28 oe P6
SW9.03 we D. l3 27.13 gy
A.05 we 0.24 n.n we
A. Ol gn D.25 n.l9 rd/be
A.03 gy D. l6 22.28 vt/we
A.04 vl/we 0.2.7 n. l7 gn
SWll.OZ we 0.28 25.04 oe Re sel
Y.lO gy D.l9 26.16 gy
Y.19 we 0.30 lo. Ol we
SW7.02 gy D.31 l6.l8 rd/be L
SW6. Ol vt/we D.32 l6.30 gn K
SW5. Ol rd/be 0.33 26, 32 oe J
SWB.02 gn 0.34 l6.34 gy M
A. l5 gy D.35 ll.30 oe Shift 5

Table 12.2. CSR pi:l.nel CD. Plug O connections
(Plug card type DAF 1/3/7)

From Colour Terminal To Colour Note

01.02 02. 02 be -12 V
01.03 02,03 ,d + 6 V
01.06 04.07 gn al
01.07 01.33 oe
01. 07 O.L 14 gy al
01,08 Ot,30 rd/be
01. 09 01.31 gn Reset
01. tO 04.16 we
01. ti t 8.24 rdjbe ~l
01.. 12 01. 34 gy Set
01. 13 01. 08 we
01. 14 01.09 vt/we Reset
01..15 04. 10 rd/be
01, 16 10.30 vt/we
01. 17 01. 1Z oe Set
OL 18 18.23 we ~f
01.. 19 Ol.19 bk OV
OL 19 02.08 bk
01.20 Ol.lO gn
01. l3 04.24 vt/we a3
01. l4 Ol. t 6 gy a4
01. l5 02. 13 gn
01. 26 02.14 gy Reset
01.,27 04.33 gn
01..28 t 8. l6 gn ~4
01..29 02. 17 rd/be Set
01..30 01.. 25 vt/we
01..31 01. l6 oe Re eet
01.. 32 04,27 oe
01.,34 01. 29 we Set
01..35 18,25 vt/we ~3

Table 12.3 CSR panel CD. Card r-;o 1 conneclions
(Gard type DAF 3/5)
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From Colour Terminal To Colour Note

01. OZ be OZ.OZ 03.0Z be -lZ V
OL 03 rd OZ.03 03.03 rd + 6 V

OZ.05 Z4. 16 rd/be
OZ. 06 05.01 oe as
OZ.01 05. 14 gy a6
OZ.07 OZ.33 gn

01. 19 bk OZ. OB
OZ.09 OZ. 31 gn Re set
OZ.10 OS.16 we
OZ. 11 18,ZB rd/~)e <p6
OZ.lZ OZ. 34 oe Set

01. ZS gn OZ.13 OZ.OB vt/we
01. Z6 gy OZ.14 OZ.09 vt/we

OZ. IS 05,10 rd/be
01.Z4 gy OZ.16 04. 31 oe a4
01. Z9 rd/he OZ.11 OZ,lZ oe Set

OZ. lB lB.Z1 we <pS
01. 19 bk OZ.19 03.19 bk O V
01. ZO gn OZ.ZO 03. ZO gn Inhibit

OZ.Z3 05.Z4 vt/we 01
OZ.Z4 03.16 gy aB
OZ.ZS 03.13 rd/be
OZ.Z6 03.14 gy Reset
OZ.Z8 18. 30 gn <pB
OZ,Z9 03.17 rd/be Set
OZ.30 OZ. Z5 we
OZ. 31 OZ,Z6 oe Reset
OZ.3Z 05. Z7 gn
OZ.34 OZ.Z9 we Set
OZ,35 18.Z9 vt/we <p1

Table 12..4 CSR panel CD. Card No 2. connections
(Card type DAF 3/S)

From Colour Terminal To Colour Note

OZ.OZ be 03.0Z 04.0Z be .1Z V
OZ.03 rd 03.03 04.19 rd + 6 V

03.06 03. Z8 oe a9
O. Zl gn 03.13
OZ.ZS rd/be 03.13
OZ.Z6 gy 03.14 09.Z8 vtjwe P3
OZ.Z4 gy 03. 16 03. 3S gn aB
OZ.Z9 rd/be 03.17 10.Z8 rd/be 154

03.1B lB.31 gy <P9
OZ.19 bk 03.19
OZ. ZO gn 03.Z0 08. Z8 we Inhibit

03.Z3 11.11 vt/we
03.Z4 1L lZ oe
03. ZS 03.19 gy
03.Z6 Z3.16 rd/be P8
03.Z7 11.09 gn QZ

0.10 gy 03. Z8
03. Z9 03.34 vt/we P9
03. Z9 10.lZ gn P9
03.30 03. ZS oe
03.30 06. 18 bk OV
03.31 03.Z6 we P8
03.3Z 11. 10 rd/be Ql

0.09 oe 03.3S

Table 12.. S CSR panel CD. Card No 3 connections
(Card type OAF 3/S)
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From Colour Terminal To Colour Note

03.02 be 04.02 05.02 be -12 V
04.03 06.06 gn al
04.04 06.08 oe
04.05 06.10 gy a2
04.06 07.06 we

01. 06 gn 04.07 11. 16 gn al
04.08 06. 28 vt/we PlO
04. 09 07.28 gn P6

01. 15 rd/be 04.10
04.11 04.08 rd/be
04.11 04. 13 gy
04.12 04.15 oe
04.12 04.09 vt/we
04.13 04.17 gn

01. 07 gy 04.14 11.17 oe a2
04.15 04. 18 oe

01.10 we 04.16
04.17 04.25 gy
04.18 04.26 we

03. 03 rd 04.19 05.19 rd + 6 V
04.20 07.08 rd/be a3
04.21 07.10 vt/we
04.22 08.06 gn a4
04.23 08. 08 oe

01. 23 vt/we 04.24 11.18 gy a3
04.25 04.28 rd/be
04.26 04.29 vt/we

01. 32 oe 04. 27
04.28 04.30 gn
04. 29 04.32 oe
04.30 04.34 gy

02.16 oe 04.31 11.19 we a4
04.32 04.35 we

01. 27 gn 04.33
04.34 05.08 rd/be
04.35 05. 09 vt/we

Table 12.6 CSR panel CD. Card No 4 connections
(Card type DAF 3/4)
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From Colour Terminal To Colour Note

04.02 be 05. 02 06.03 be -12 V
05.03 08.10 gn
05.04 09.06 oe
05. 05 09.08 gy
05.06 09.10 we

02, 06 oe 05.07 11.20 rd/be as
04.34 rd/be 05.08 05.11 oe
04.35 vt/we 05.09 05.12 gy
02.15 rd/be 05.10

05.11 05. 13 we
05.12 05.15 rd/be
05.13 05. 17 vt/we

02,07 gy 05.14 11. 29 vt/we a6
05.15 05.18 gn

02.10 we 05.16
04.19 rd 05.19 06. 02 rd + 6 V

05.20 10.06 rd/be
05.21 10.08 vt/we

02.23 vt/we 05.24 11.28 gn a7
05.25 05.28 we
05.26 .05.29 rd/be

02.32 gn 05.27
05.28 23.12 gy
05.29 23.14 we

Table 1.2.7 CSR panel CD. Card No 5 connections
(Gard type DAF 3/4)

From Colour Terminal To Colour Note

05.19 rd 06.02 07.02 rd + 6 V
05.02 be 06.03 07.03 be -12 V
04.03 gn 06.06
04.04 oe 06.08
04.05 gy 06.10

06.12 13.10 gy a2
06.14 13.07 oe
06.16 13.04 gn ai

03.30 bk 06.18 07.18 bk O V
06.22 11.03 we
06.24 11. 04 rd/be
06.26 21.30 gy

04.08 vt/we 06.28
06.30 06.31 oe

C.18 rd/be 06.31
06.32 06.33 vt/we
06.33 06, 34 gn gnd

Table 12.8 eSR panel CD. Card No 6 connections
(Card type DAF 2/16)
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From Colour Terminal To Colour Note

06.02 rd 07.02 08.02 rd + 6 V
06.03 be 07.03 08.03 be -12 V
04.06 we 07.06
04.20 rd/be 07.08
04. 21 vt/we 07.10

07.12 13.26 rd/be
07.14 13.16 we a3
07.16 13.13 gy

06.18 bk 07.18 08.18 bk O V
07.22 11.23 vl/we
07.24 12.03 gn
07.26 20.30 gy

0.22 oe 07.28
04. 09 gn 07.28

07.30 07.31 oe
C.19 vl/we 07.31

07.32 07.33 gn
07.33 07.34 oe

Table 12.9 eSR panel CD. Card No 7 connections
(Card lype DAF 2/16)

From Colour Terminal To Colour Note

07.02 rd 08.02 09.02 rd + 6 V
07.03 be 08.03 09.03 be -12 V
04.22 gn 08.06
04.23 oe 08.08
05.03 gn 08.10

08.12 14.04 rd/be aS
08.14 13.32 we 04
08.16 13.29 gy a4

07.18 bk 08.18 09.18 bk O V
08.22 12.04 vl/we
08.24 12.05 gn
08.26 22.05 gy

03.20 we 08.28
08.30 08.31 oe

C.16 gy 08.31
08.32 08.33 gn
08.33 08.34 oe

Table 12.10 CSR panel CD. Card No 8 connections
(Card lype DAF 2/16)
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From Colour Terminal To Colour Note

08.02 rd 09.02 10. 02 rd + 6 V
08.03 be 09.03 10. 03 be -12 V
05.04 oe 09. 06
05.05 gy 09.08
05.06 we 09. 10

09.12 14.13 oe a6
09.14 14. 10 gn a6

08.18 bk 09.18 10. 18 bk OV
09.16 14.07 vt/we a5
09.22 12.22 gy
09. 24 12.23 we
09.26 19.22 vt/we

C.28 gy 09.28
03.14 vt/we 09.28

09.30 09. 31 rd/be
C.17 we 09.31

09.32 09.33 we
09.33 09.34 rd/be

Table 12.11 CSR panel CD. Card No 9 connections
(Card type DAF 2/16)

From Colour Terminal To Colour Note

09. 02 rd 10.02 13. 19 rd + 6 V
09.03 be 10.03 11.02 be -12 V
05.20 rd/be 10.06
05.21 vt/we 10. 08

10.10 12.21 gy
03.29 gn 10.12

10.14 14.26 oe a7
10.16 14.16 gn a7

09.18 bk 10.18 13.33 bk OV
10.22 11. 05 rd/be
10.24 11. 21 gn
10.26 20.07 oe P4

G.30 gy 10.28
03.17 rd/be 10.28
01, 16 vt/we 10.30 Sub One

10.31 11. 26 vt/we
10.32 10.33 gy
10.33 10.34 we

Table 1.2.12 CSR panel CD. Card No 10 connections
(Gard type DAF 2;16)
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From Colour Terminal To Colour Note

10.03 be 11. 02 12.02 be -12 V
06.22 we 11. Ol
06.24 rd/be 11. 04
10.22 rd/be 11. 05 11. 22 oe Sub one

11. 08 11. 32 rd/be P2
03.27 go 11. 09 12.09 oe 02
03.3Z rd/be 11.10 11. 30 vt/wc Ol
03.23 vt/we 11.11 12.10 gy
03.24 oe 11.12 11. 31 gy

11.13 12.08 rd/be
0.02 gn 11. 16
04.07 gn 11. 16
0.03 oe 11.17
04.14 oe 11.17
0.04 gy 11.18
04.24 gy 11.18
0.05 we 11.19
04.31 we 11.19
0.06 rd/be 11.20
05.07 rd/be 11. 20
10.24 gn 11. 21
07.22 vt/we 11.23 11. 24 gn

11. 25 21. 07 vt/we
10.31 vt/wc 11.26
C.31 vt/wc 11. 27
0.08 go 11. 28
05.24 gn 11.28
0.07 vt/wc 11. 29
05.14 vt/we 11. 29

11. 30 12.16 gn 01
11. 31 12.12 we
11. 32 12.13 we 02

Table 12.13 CSR panel CD. Gard No ti connections
(Card type OAF 3/9)

From Colour Terminal To Colour Note

11.02 be 12.02 13.02 be .12 V
07.24 go 12.03
08.22 vt/we 12.04
08.24 gn 12.05
11.13 rd/be 12.08 12.18 we P5
11.09 oe 12.09 12.28 go
11.11 gy 12.10 12.11 gn

12.11 12.29 vt/we
11.31 we 12.12 U.l? gy
11.32 we 12.13 12.27 oe
11.30 gn U.16 12.30 gy
0.12 rd/be 12.17

12.18 12.32 rd/be
10.10 gy 12.21
09.22 gy 12.22 12.34 rd/be
09.24 we 12.23 12.24 go

12.25 18.05 oe S
12.26 21. 08 gy I
12.27 19.21 oe P2
12.28 12.31 we

0.11 we 12.29
12.32 20. 08 vt/wc P5

Table 12.14 CSR panel CD. Gard No 12 connections
(Card type OAF 3/9)
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From Colour Terminal To Colour Note

12.02 be 13.02: 14.02 be -12 V
Ob.lb gn 13.04

13.05 13.08 gy
13.05 15.19 we
13.0b 15. 15 gn

Obo 14 oe 13.07
0.13 we 13.08

13.09 15.17 oe
Ob.12 gy 13.10

13. ti 13.14 vt/wc
13. t t 15.27 rd/be
13.12 15.23 gy

07.lb gy 13.13
0.14 rd/be 13.14

13. 15 15.25 we
07.14 we 13. lb

13. t 7 13.25 gn
13. t 7 15.32 oe
13. tB 15.29 rd/be

10.02 rd 13.19 14.19 rd + b V
13.21 13.22 bk
13.22 13.23 bk
13.23 13.34 bk
13.24 15.31 vt/wc

0.15 vt/wc 13.25
07.12 rd/be 13.2b

13.27 15.35 gn
13.28 13.31 we
13.28 15.33 rd/be

08. lb gy 13.29
13.30 15.34 oe

O. lb gn 13.31
08.14 we 13.32
10.18 bk 13.33 14.33 bk O V

Table 12:.15 CSR panel CD. Card No 13 connectlonø
(Cud type OAF 4/9)

From Golour Terminal To Colour Note

13.02 be 14.02 Ib.02 be ~1.Z V

08.12 rd/be 14.04
14.05 t 4.08 gn
14.05 15.24 oe

09.lb vt/wc 14.07
14.06 15.22 gn

0.17 oe 14.08
14.09 t 5.20 oe

09.14 gn 14.10
14. t t 14.14 we
14,12 15. lb gy

D.18 gy 14.14
09.12 oe 14.13

14.15 15. 14 we
10.16 gn 14.16

14. 17 14.2,5 gn
14. t 7 t 5.12 oe
14.18 15.10 rd/be

13.19 rd 14.19 Ib.04 rd + b V
14.21 15.2b rd/be

0.20 rd/be 14.22 15.30 vt/wc
14.23 22.24 we P-ItI+ PS"
14.24 15.08 vt/we

0.19 we 14.25
10.14 oe 14.2b

14.29 14.03 be
14.32 14.29 be

13.33 bk 14.33 Ib.18 bk O V
14.34 15.0b bk X - return

Table 12.16 CSR panel C:J. Card No 14 connections
(Ca rd type OAF 4/9)
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From Colour Terminal To Colour Note

15.02 16.30 gn X4
15.03 16.34 oe X3
15.04 16.08 gy X2
15.05 16.12 we Xl

14.34 bk 15.06 15.34 bk X- return
15.07 17.12 vl/we X5

14.24 vt/we 15.08
15.09 17.08 gn X6

14.18 rd/be 15.10
15.11 17.34 oe X7

14.17 o. 15.12
15. 13 17.30 gy X8

14.15 we 15.14
13.06 gn 15.15
14.12 gy 15.16
13.09 oe 15.17
13.05 we 15.19 15.21 we
14.09 oe 15.20
14.06 gn 15.22
13.12 gy 15.23
14.05 oe 15.24
13.15 we 15.25
14.21 rd/be 15.26
13.11 rd/be 15.27
13.18 rd/be 15.29
14.22 vt/we 15.30
13.24 vl/we 15.31
13.17 oe 15.32
13.28 rd/be 15.33
13.30 oe 15.34
13.27 gn 15.35

Table 12.17 CSR panel CD. Card No 15 connections
(Gard lype DAF 4/5)

From Colour Terminal To Colour Note

14.02 be 16.02 17. 02 be -12 V
14. 19 rd 16.04 17. 04 rd + 6 V
G.21 oe 16.06 X2
15.04 gy 16.08
G.20 gn 16.10 Xl
15.05 we 16.12
14.33 bk 16.18 17.18 bk O V
G.23 we 16.28 X4
15.02 gn 16.30
G.22 gy 16.32 X3
15.03 oe 16.34

Table 12.18 CSR panel CD. Card No 16 connections
(Gard lype DAF 4/10)
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From Colour Terminal To Colour Note

16.02 be 17.02 18.03 be -12 V
16.04 rd 17.04 18.04 rd + 6 V
C.25 vt/we 17.06 X6
15.09 gn 17.08
C.24 rd/be 17.10 X5
15. 07 vt/we 17.12
16.18 bk 17.18 18.14 bk O V
C.27 oe 17.28 X8
15.13 gy 17.30
C.26 gn 17.32 X7
15.11 oe 17.34

Table 12.19 CSR panel CD. Card No 17 connections
(Card type DAF 4/10)

From Colour Terminal To Colour Note

17. 02 be 18.03 19.02 be -12 V
17.04 rd 18.04 19.06 rd + 6 V
12.25 oe 18.05 19.03 we

18.06 18.02 gy
18.06 22.09 vt/we
18.10 18.09 oe A
18.10 22.10 rd/be
18. 12 18.14 gn
18.12 19.33 bk O V

17.18 bk 18.14
C.12 rd/be 18.22
01. 18 we 18.23
C.02 gn 18.23 <pi
01. 11 rd/be 18.24
C.03 oe 18.24 <p2
01. 35 vt/we 18.25
C.04 gy 18.25 '1'3
01. 28 gn 18.26
C.05 we 18.26 '1'4C.06 rd/be 18.27 <pS
02.18 we 18.27
C.07 vt/we 18.28 '1'6
02. 11 rd/be 18.28
C.08 gn 18.29 '1'702.35 vt/we 18.29
C.09 oe 18.30 '1'8
02.28 gn 18.30
C.10 gy 18.31 '1'903.18 gy 18.31
C.U we 18.32

Table 12.20 CSR panel CO. Card No 18 connectiona
(Card type DAF 3/12)
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From Colour Terminal To Colour Note

18.03 be 19.02 20.02 be - l 2 V
18.05 we 19.03 20.03 we
18.04 rd 19.06 20.06 rd + 6 V

19.08 19. 31 rd/be
19.08 23.26 oe PI
19.11 19.27 gn
19.13 27. 15 gy
19.15 19. 19 oe
19. 16 27.17 rd/b.
19. 17 27.03 oe

12.27 oe 19.21 P2
09.26 vt/we 19.22 20.17 vt/we P3

19.25 20.13 vt/we
19.25 22.16 we
19.30 24.06 gy

Table 12.21 CSR panel CD. Card No 19 connections
(Gard type DAF 2/13)

From Colour Terminal To Colour Note

19.02 be 20.02 21.02 be -12 V
19.03 we 20.03 21. 03 rd/be
19.06 rd 20.06 21. 06 rd + 6 V
10.26 oe 20.07
12.32 vt/we 20.08 20.31 gn P5

20.11 20.27 oe
19.25 vt/we 20.13

20.16 22.25 rd/be
20.16 22.17 vt/we

19.22 vt/we 20.17
20.21 22.11 gn P6
20.22 21. 17 gy P7
20.25 21. 13 we
20.25 22.26 oe

07.26 gy 20.30
19.33 bk 20.33 21. 33 bk OV

Table 12.22 CSR panel CD. Card No 20 connections
(Gard type DAF 2/13)

From Colour Terminal To Colour Note

20.02 be 21.02 22.02 be -12 V
20.03 rd/be 21.03 22.30 gn 5
20.06 rd 21. 06 23.02 rd + 6 V
11.25 vt/we 21. 07 23.06 gy P8
12.26 gy 21. 08 21. 31 gn P9

21. 11 21. 27 o.
21.11 22. 18 rd/be

20.25 we 21.13
21.16 22.33 we

20.22 gy 21. 17
21.21 22.08 vt/we PlO

06.26 gy 21. 30
20.33 bk 21. 33 23.35 bk OV

Table 12.23 CSR pa.nel CD. Card No 21 connection6
(Gard type DAF 2/13)
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From Colour Terminal To Colour Note

21. Ol be 22.02 23.03 be -tl V
n.03 23.n we
n.04 23.24 rd/be

08.26 gy n.05
21.l1 vt/we 22.08 PlO
18.06 vt/we 22.09 22.12 gy
18.10 rd/be 22. 10 22.13 oe
20.21 gn 22.11 P6
19.25 we n.16
20.16 vt/we 22.17 n.32 vt/we
21.11 rd/be 22.18

22.21 24.24 rd/be
0.24 we n.n n.35 vt/wc

22.23 24.22 oe
14,23 we 22.24
20.16 rd/be 22.25 22.32 vt/we
20.25 oe n.26
0.27 gn n.27
0.26 vt/wc 22.28
0.25 rd/be 22.29
D.35 oe 22.30 5
21.03 gn 22.30

22.31 24.31 gy
21.16 we 22.33

n.34 22.24 gn

Table 12.24 CSR panel CD. Card No 22 connectiona
(card type DAF 3/9)

From Golouf Terminal To COIOUf Note

21.06 rd 23.02 24. Ol rd + 6 Y
22.02 be 23.03 24.03 be .t2. V
21.07 gy 23.06
05.28 gy 23.12
05.29 we 23.14
03.26 rd/be 23.16
n,03 we 23.n
22.04 rd/be 23.24
19.08 oe 23.26
C.13 vt/we 23.28 Pi

23.30 23.10 gn
23.31 23.08 gy
23.32 23.33 we
23.33 23.34 oe

21..33 bk 23.35 24.35 bk OY

Table 12.25 CSR panel CD. Card No 23 connectione
(Card type OAF 2/16)

From Gelouf Terminal To Celouf Note

23.02 rd 24.02 25.03 rd + 6 y
23.03 be 24.03 25.02 be -12 V
19.30 gy 24.06
C.15 oe 24.14 P4. PS
02.05 rd/be 24.16
C.29 we 24.16

24.18 25.18 bk gnd
22.23 oe 24.22
22.21 rd/be 24.24
C.14 gn 24.28 p:r:;:p:;

24.30 24.26 we
22.31 gy 24.31 24.08 gn

24.32 24.33 oe
24.33 24.34 gy

23.35 bk 24.35 25.19 bk O Y

Table H.26 CSR panel CD. Card No 24 connectionø
(Card type OAF 2/16)
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From Colour Terminal To Colour Note

24.03 be 2S.02 26.04 be -12 V
24.02 rd 2S.03 26.08 rd + 6 V
D.28 oe 2S.04 2S.0S rd/be reset

2S.05 25.21 vt/we
2S.06 26.10 rd/be
2S.07 25.33 Oe
2S.16 26.12 we
25.17 26.14 gn ,et

24.18 bk 2S.18
24.35 bk 25.19 2S.20 gy

25.20 26.06 bk O V
25.21 2S.22 gn
2S.23 26.U gy
2S.24 26.24 rd/be
2S.27 26. 18 we
2S.32 26.20 oe
2S. 33 26.11 vt/we

Table 12.27 CSR panel CD. Card No 25 connections
(Card type DAF 3/S)

From Colour Terminal To Colour Note

D.30 we 26.02
25.02 be 26.04 27. OS be .12 V
25.20 bk 26.06 27.19 bk O V
25.03 rd 26.08 27.06 rd + 6 V
2S.06 rd/be 26.10
2S.33 vt/we 26. II
2S. 16 we 26.12
25.17 gn 26.14
D.29 gy 26. 16
2S.27 we 26. 18
2S.32 oe 26.20
2S.23 gy 26.U
2S.24 rd/be 26.24
D.31 rd/be 26.28
D.32 gn 26.30
D.33 oe 26.32
D.34 gy 26.34

Table 12.28 CSR panel CD. Card No 26 connections
(Card type DAF 1/13)

From Colour Terminal To Colour Note

19.17 oe 27.03
C.32 be 27.0S -12 V
26.04 be 27.0S -12 V
C.34 rd 27.06 + 6 V
26.08 rd 27.06 + 6 V
D.23 gy 27.13

27.14 27.16 bk
19.13 gy 27.15

27.16 27.3S bk
19.16 rd/be 27.17
C.33 bk 27.19 O V
26.06 bk 27.19 O V

Table 12.29 CSR panel CD. Card No 27 connections
(Card type DAF 2/12)
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From Colour Terminal To Colour Note

G.02 gn E.02 17. 14 gn Select Wl
G.03 gy E.03 17. 12 gn " W2
G.04 gn E.04 17. 10 gn " W3
G.05 gy E.05 17.32 gn " W4
G.06 gn E.06 17.30 gn " W5
G.07 gy E.07 18. 14 gn " W6
G.08 gn E.08 18. 12 gn " W7
G.09 gy E.09 18.10 gn " W8
G.l0 gn E.l0 18.32 gn " W9
G.11 gy E.11 18. 30 gn " Wl0
G.12 oe E.12 02. 04 we Set '1'1
G.13 vt/we E.13 04. 04 we " ~2
G.14 oe E.14 06.04 we " <p3
G.15 vt/we E.15 08.04 we " <p4
G.16 oe E.16 10.04 we " <pS
G.17 vt/we E.17 12.04 we " '1'6
G.18 oe E.18 14.04 we " '117
G.19 vt/we E.19 16.04 we " '1'8
G.20 oe E.20 18.04 we " <P9
G.21 we E.21 17.18 oe Read Wl
G.22 rd/be E.22 17.20 oe " W2
G.23 we E.23 17.22 oe " W3
G.24 rd/be E.24 17.24 oe " W4
G.25 we E.25 17.26 oe " W5
G.26 rd/be E.26 18. 18 oe " W6
G.27 we E.27 18.20 oe " W7
G.28 rd/be E.28 18. 22 oe " W8
G.29 we E.29 18.24 oe " W9
G.30 rd/be E.30 18.26 oe " Wl0
G.31 vt/we E.31 18.02 vt/we Erase
A2.02 be E.32 18.06 be -12 V
G.32 be E.32
gnd bk E.33 19.24 bk O V
G.34 rd E.34 18.08 rd + 6 V

Table 13.1 CSR panel EF. Plug E connections
(Plug card type DAF 1/2/14)

From Colour Terminal To Colour Note

Tl. 05 rd/be F.l0 19.04 rd/be } 120 VAG
Tl. 06 rd/be F.U 19.02 oe
U.19 vt/we F.13 19.22 vt/we +50 V
G.02 gy F.20 02. 28 gy '1'1
J.20 gy F.20
C. 03 vt/we F.21 04.28 vt/we <p2
J.21 vt/we F.21
G.04 rd/be F.22 06.28 rd/be <p3
J. 22 rd/be F.22
G.05 oe F.23 08.28 oe '1'4
J.23 oe F. 23
G.06 we F. 24 10.28 wc '1'5
J.24 we F.24
G.07 gn F.25 12.28 gn '1'6
J.25 gn F.25
G.08 gy F.26 14.28 gy <p7
J.26 gy F.26
G.09 vt/we F.27 16. 28 vt/we '1'8
J. 27 vt/we F.27
G.l0 rd/be F.28 18.28 rd/be '1'9
J.28 rd/be F.28

. Table 13.2. CSR panel EF. Plug F connections
(Plug card type DAF 1/2/15)
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From Colour Terminal To Colour Note

Ol. OZ OZ.OZ gy
Ol. 04 OZ.04 we
Ol. 06 OZ.06 be -IZ y
Ol. 08 OZ.08 rd + 6 y
Ol. 10 03.10 gn
Ol. IZ 03.1Z gn
Ol. 14 03.14 gn
01.16 OZ.16 bk OY
Ol. 18 03.18 De
OI.ZO 03.Z0 oe
Ol. ZZ 03. Z.Z oe
Ol. Z4 03.Z4 De
Ol. Z6 03.Z6 De
Ol. Z8 Ol. 34 vt/we
Ol. Z8 OZ.Z8 rd/be
Ol. 30 03.30 gn
Ol. 3Z 03.3Z gn

Table 13.3 CSR panel EF. Gard No 1. connections
(Card type DAF 3/8)

From Colour Terminal To Colour Note

01.02 gy OZ.OZ 03.0Z gy
01.04 we OZ.04
E.1Z we OZ.04
OL 06 be OZ.06 03.06 be -12 V
01.08 rd OZ.08 03.08 rd + 6 y

OZ.10 04.10 gn
OZ.IZ 04.IZ gn
OZ.14 04.14 gn

01.16 bk OZ.16 03.16 bk OY
OZ.18 04.18 De
OZ.ZO 04.Z0 De
OZ.ZZ 04.ZZ oe
OZ.Z4 04.Z4 De
OZ.Z6 04. Z6 De

01.28 rd/be OZ.Z8
F.20 gy OZ.Z8

02.30 04.30 gn
OZ.32 04.32 gn

Table 13.4 CSR panel EF. Gard No 2 connections
(Card type DAF 3/8)

From Colour Terminal To Colour Note

OZ.02 gy 03.0Z 04.0Z gy
03.04 04.04 we

02.06 be 03.06 04.06 be -tl V
02.08 rd 03.08 04.08 rd + 6 Y
Ot. 10 gn 03.10 05.10 gn
Ol, 12 gn 03. IZ 05.IZ gn
01.14 gn 03.14 OS. 14 gn
OZ.16 bk 03.16 04. 16 bk O Y
Ol. 18 oe 03.18 05.18 De
OL ZO De 03. ZO 05.20 De
OL ZZ oe 03.2Z 05.22 oe
Ol. Z4 oe 03.Z4 05.Z4 De
OL Z6 oe 03.26 05.26 oe

03. l8 03.34 vt/we
03.28 04. Z8 rd/be

01.30 gn 03.30 05.30 gn
01..32 gn 03.32 05.32 gn

Table 13.5 CSR panel EF. Card No 3 connecnons
(Card type DAF 3/8)
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From Colour Terminal To Colour Note

03.02 gy 04.02 05.02 gy
03.04 we 04.04
E.13 we 04.04
03.00 be 04.00 05.06 be .t2 y

03.08 rd 04.08 05.08 rd + 6 y

02.10 gn 04.10 06.10 gn
02.12: gn 04.12 06.12 gn
02.14 gn 04.14 06.14 gn
03.10 bk 04. 16 05. lo bk OY
02.18 oe 04. 18 06. 18 oe
02.20 oe 04.20 00.2.0 oe
02. ZZ oe 04. ZZ Oo.U oe
02.24 oe 04.24 00.24 oe
02.26 oe 04.20 06.20 oe
03.28 rd/be 04.28
F.21 vt/we 04.28
02.30 gn 04.30 00.30 gn
02..32 gn 04.32 06.32 gn

Table 13.6 CSR panel EF. Card No 4 connections
(Card type DAF 3/8)

From Colour Terminal To Colour Note

04.02 gy 05.02 06.02 gy
05.04 00.04 we

04.00 be 05.00 06.06 be -12 y
04.08 rd 05.08 00.08 rd + 6 y
03.10 gn 05.10 07.10 gn
03.t2 gn 05.12 07.12: gn
03.14 gn 05.14 07.14 gn
04.10 bk 05. lo 06. lo bk O Y
03.18 oe 05.18 07.18 oe
03.20 oe 05.lO 07.20 oe
03.U oe 05.U 07.22 oe
03.24 oe 05.2:4 07.24 oe
03.20 oe 05.20 07.20 oe

05.28 05.34 vt/wc
05.28 06.28 rd/be

03.30 gn 05.30 07.30 gn
03.32 gn 05.32 07.32 gn

Table 13.7 esa panel EF. Card No 5 connectiona
(Card type DAF 3/8)

From Colour Terminal To Colour Note

05.02 gy 00.02 07.02 gy
05.04 we 06.04
E.14 we 00.04
05.00 be 00.00 07.00 be all V
05.08 rd 06.08 07.08 rd + O y
04.10 gn 00.10 08. 10 gn
04.t2 gn 00.12 08.12 gn
04.14 gn 00.14 08.14 gn
05.10 bk 00. lo 07. lo bk OY
04.18 oe 00.18 08.18 oe
04.20 oe 06.20 08.20 oe
04.U oe 06.U 08.U oe
04.24 oe 06.24 08.2:4 oe
04.26 oe 06.26 08.26 oe
05.28 rd/be 06.28
F. ZZ rd/be 06.28
04.30 gn 06.30 08.30 gn
04.32 gn 06.32 08.32

Table tJ.8 CSR panel EF. Card No 6 connecUons
(Card type DAF 3/8)
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From Colour Terminal To Colour Not~

06.02 gy 07.02 08.02 gy
07.04 08.0' \ve

06.06 be 07.06 08.06 be -12 V
06.08 ed 07.08 08.08 ed + 6 V
05. 10 gn 07.10 09.10 gn
05. 12 gn 07.12 09.12 gn
05. 14 gn 07.14 09,14 gn
06.16 bk 07.16 08.16 bk O V
05. 18 oe 07,18 09.18 oe
05.20 oe 07.20 09.20 oe
05.22 oe 07.22 09.22 oe
05.24 oe 07.24 09.24 oe
05.2.6 oe 07.26 09.26 oe

07.28 07.3' vt/we
07.28 08.28 rd/be

05.30 gn 07.30 09.30 gn
05.32 gn 07.32 09.32 gn

Table 13.9 CSR panel EF. Card No 7 connections
(Card type DAF 3/8)

From Colour Terminal To Colour Note

07.02 gy 08,02 09,02 gy
07.04 we 08.04
E.IS we 08.04
07.06 be 08.06 09.06 be -12 V
07.08 ed 08.08 09.08 ed + 6 V
06.10 gn 08.10 10.10 gn
06.12 gn 08. 12 10.12 gn
06.14 gn 08.14 10.14 gn
07.16 bk 08.16 09.16 bk O V
06.18 oe 08.18 10. 18 oe
06.20 oe 08.20 10.20 oe
06.22 o. 08.22 10. ZZ oe
06.2' oe 08.2' iO.24 oe
06.26 oe 08.26 10.26 oe
07.28 rd/be 08.28
F.23 oe 08.28
06.30 gn 08.30 10,30 gn
06.32 gn 08.32 10.32 gn

Table 13.10 CSR panel EF. Gard No 8 connections
(Gard type DAF 3/8)

From Colour Terminal To Colour Note

08.02 gy 09.02 10.02 gy
09.04 tO.04 we

08.06 be 09.06 10.06 be -t2 V
08.08 ed 09.08 10.08 ed + 6 V
07.10 gn 09.10 11. 10 gn
07.12 gn 09.12 it,1l gn
07. 1.4 gn 09.14 11.14 gn
08.16 bk 09.16 10.16 bk O V
07.18 oe 09. 18 11.18 oe
07.20 oe 09.20 11. 20 oe
07.22 oe 09.22 1l. 22 oe
07,24 oe 09.2' 1t. 24 oe
07.26 oe 09.26 Il.26 oe

09.28 09.34 vt/we
09.28 10.28 rd/be

07.30 gn 09.30 11.30 gn
07,32 gn 09.32 11. 32. gn

Table 13.11 CSR panel EF. Card No 9 connections
(Gard type DAF 3/8)
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From Colour Terminal To Colour Note

09. Ol gy 10. Ol t t. 02 gy
09.04 we 10.04
E.16 we 10.04
09.06 be 10.06 t1.06 be -12 V

09.08 ,d 10.08 1t. 08 rd + 6 V
08.10 gn '10. tO 12.10 gn
08.12 gn 10. 12 Il. Il gn
08.14 gn 10. 14 12.14 gn
09.16 bk 10. 16 11. 16 bk OV
08.18 De 10. t8 1Z. i8 De
08. ZO De 10.l0 Il. lO De
08. ZZ De 10. ZZ t z. Z2: De
08. l4 De 10.24 12.24 oe
08.l6 De 10.26 Il. l6 De
09.l8 rd/be 10. l8
F. l4 we 10.28
08.30 gn 10.30 Il.30 gn
08.32 gn 10.3Z 12:.32 gn

Table 13.12 CSR panel EF. Gard No 1.0 connections
(Gard type DAF 3/8)

From Colour Terminal To Colour Note

tO.02 gy Il. Ol 12.02 gy
11.04 il. 04 we

10.06 be 11.06 Il.06 be -il V
10.08 rd 11.08 Il. 08 rd + 6 V
09.10 gn t1. 10 13.10 gn
09. Il gn 11. 12 13.12 sn
09.14 gn 11.14 13.14 gn
tO.16 bk 1l. 16 12,16 bk OV
09.18 oe 11. 18 13.18 De
09. lO De 1l. lO 13.20 De
09.ZZ De 11. l2 13. ZZ De
09.24 De 11.24 13.24 De
09.26 De 11. l6 13.26 De

11.. 28 1t. 34 vt/we
11. 28 12.l8 rd/be

09.30 gn 1l. 30 13.30 gn
09.32 gn 11.32 13.32 gn

Table 13.13 esa panel EF. Gard No 11 connections
(Card type DAF 3/8)

From Colour Terminal To Colour Note

H.02 gy 12.02 13.02 SY
1t. 04 we 12.04
E.17 we 12.04
11.06 be 12.06 13.06 be -12 V
11.08 rd 12.08 t 3.08 rd + 6 V
10.10 gn tZ.l0 14, 10 gn
10. 12 gn 12.12 14. t Z gn
10. 14 gn 12.14 14.14 sn
11.16 bk Il.16 13.16 bk OV
10.18 oe 12.18 14.18 oe
10.20 De 1l.20 14.20 De
10.22 De 12.22 14.22 De
10.24 De 12.24 14.24 De
10.26 oe ll.l6 14.26 De
11.28 rd/be 12.28
F.25 gn 12.28
10. lO sn 12.30 14.30 gn
10.32 gn Il.32 14.32 gn

Table 13.14 CSR panel EF. Card No 12 connections
(Card type DAF 3/8)
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From Colour Terminal To Colour Note

12.02 gy 13.02 14.02 gy
13.04 14.04 we

12.06 be 13.06 14.06 be - t 2 V
ll.08 rd 13.08 14.08 rd + 6 y

H.l0 gn 13.10 15.10 gn
11. 12 gn 13.12 1>.12 gn
11. 14 gn 13.14 15.14 gn
12.16 bk 13.16 14.16 bk O Y
11. 18 oe 13.18 15.18 oe
H.20 oe 13.20 15.20 oe
11,22 oe 13.22 15.22 oe
11. 24 oe 0.24 t 5.24 oe
1t. 26 oe 13.26 15.26 oe

1.3.28 13.34 vt/we
13.28 14.28 rd/be

1.1. 30 gn 13.30 15.30 gn
11,32 gn 13.32 15.32 gn

Table 13.15 CSR panel EF. Card No 13 connections
(Card type DAF 3/8)

From Colour Terminal To Colour Note

13.02 gy 14.02 t 5.02 gy
13.04 we 14.04
E.18 we 14.04
13.06 be 14.06 15.06 be -12 V
13.08 rd 14.08 t 5.08 rd + 6 Y
il.l0 gn 14.;0 16.10 gn
Il. Il gn t4. 1Z 16.12 gn
12.14 gn t4.14 16. 14 gn
13. 16 bk 14. 16 15.16 bk OY
12.18 oe 14. 18 16. t8 oe
12.20 oe 14.20 16.20 oe
12.22 oe 14.22 16.22 oe
12,24 oe 14.24 16.24 oe
12.26 oe 14.26 16.26 oe
13.28 rd/be 14.28
F.26 gy 14.28
ll.30 gn 14.30 16:30 gn
12.32 gn 14.32 16.32 gn

Table 13.16 CSR panel EF. Card No 14 connectiona
(Card type DAF 3/8)

From Colour Terminal To Colour Note

14.02 gy 15.02 16.02 gy
15.04 16.04 we

14.06 be 15.06 16.06 be -12 Y
14.08 rd 15.08 16.08 rd + 6 y
tJ.l0 gn 15. 10 17.10 gn
13.12 gn 15.12 17.12 gn
13.14 gn 15.14 t 7.14- gn
14.16 bk 15. 16 16.16 bk OY
13.18 oe 15.18 17.18 oe
13.20 oe 15.20 17.20 oe
13.22 oe 15.22 17.22 oe
13.24 oe 15.24 17.24 oe
13.26 oe 15.26 17.26 oe

15.28 15.34 vt/we
15.28 16.28 rdjbe

13.30 gn 15.30 t 7.30 gn
13.32: gn 15.32 17.32 gn

Table 13.17 CSR panel EF. Card No 15 connections
(Card type DAF 3/8)
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RESTRICTED

From Colour Terminal To Colour Note

15.02 gy 16. 02 17.02 gy
15.04 we 16.04
E.19 we 16. 04
15.06 be 16.06 17.06 be -12 V
15.08 rd 16. 08 17.08 rd + 6 V
14. 10 gn 16.10 18.10 gn
14.12 gn 16. 12 18.H gn
14.14 gn 16.14 18.14 gn
15.16 bk 16.16 17.16 bk O V
14.18 oe 16.18 18.18 oe
14.20 oe 16.20 18.20 oe
14. Z2 oe 16.22 18.22 oe
14.24 oe 16.24 18.24 oe
14.26 oe 16.26 18.26 oe
15.28 rd/be 16.28
Fo 27 vt/we 16.28
14.30 gn 16.30 18.30 gn
14.32 gn 16.32 18.3Z gn

Table 13.18 CSR panel EF. Card No 16 connections
(Card type DAF 3/8)

From Colour Terminal To Colour Note

16.02 gy 17.02 18.02 gy
17.04 18.04 we

16.06 be 17.06 18.06 be -12 V
16.08 rd 17.08 18.08 rd + 6 V
15.10 gn 17.10
E.04 gn 17.10
15.12 gn 17.12
E.03 gn 17.12
15.14 gn 17.14
E.02 gn 17.14
16.16 bk 17.16 18.16 bk O V
15.18 oe 17.18
E.21 oe 17.18
15.20 oe 17.20
E.22 oe 17.20
15.22 oe 17.22
E.23 oe 17.22
15.24 oe 17.24
E.24 oe 17.24
15.26 oe 17.26
E.25 oe 17.26

17.28 17.34 vt/we
17.28 18.28 rd/be

15.30 gn 17.30
E.06 gn 17.30
15.32 gn 17.3Z
E.05 gn 17.3Z

Table 13.19 CSR panel EF. Gard No 17 connections
(Card type DAF 3/8)

RESTRICTED



RESTRICTED

From Colour Terminal To Colour Note

17.02 gy 18.02
E.31 vt/we 18. 02
17.04 we 18.04
E.20 we 18.04
17.06 be 18.06 -12 V
E.32 be 18. 06
17.08 rd 18. 08 + 6 V
E.34 rd 18.08
16.10 gn 18.10
E.09 gn 18.10
16.12 gn 18.12
E.08 gn 18. 12
16.14 gn 18.14
E.07 gn 18.14
17.16 bk 18.16 19.08 bk O V
16.18 oe 18.18
E.26 oe 18.18
16.20 oe 18.20
E.27 oe 18.20
16.22 oe 18.22
E.28 oe 18.22
16.24 oe 18.24
E.29 oe 18.24
16.26 oe 18.26
E.30 oe 18.26
17.28 rd/be 18.28
F.28 rd/be 18.28
16.30 gn 18.30
E.II gn 18.30
16.32 gn 18.32
E.l0 gn 18.32

Table 13.20 CSR panel EF. Card No 18 connections
(Card type DAF 3/8)

From Colour Terminal To Colour Note

F.II oe 19.02 } 120 VAC
F.l0 rd/be 19.04

19.06 19. 16 bk
18. 16 bk 19.08 19.14 bk

19.14 19.24 bk
F.13 vt/we 19.22 19.20 vt/we +50 V
E.33 bk 19.24 19.14 bk O V

Table 13.21 CSR panel EF. Card No 19 connections
(Card type DAF 11713)

RESTRICTED

•

•



•

•

•

RESTR1CTED

From Colour Terminal To Colour Note

E. Ol gn G. Ol 17.3l gn Sele et WI
E.03 gy G.03 17.30 gy " Wl
E.04 gn G,04 18.3l gn " W3
E.05 gy G.05 18.30 gy " W4
E.06 gn G.06 19.3l gn " W5
E.07 gy G.07 19.30 gy " w6
E.08 gn G.08 lO.3l gn " W7
E.09 gy G.09 lO.'30 gy " W8
E. lO gn G.I0 l1.3Z gn " W9
E.11 gy G. II ll.30 gy " WIO
E. Il oe G. l l 17. I l oe Set <PI
E.13 vtlwe G.13 17. lO vtlwe " <Pl
E.14 oe G.14 18. Il oe " '1'3
E. IS vtlwe G. IS 18. 10 vtlwe " 'l'4
E.16 oe G.16 19. I l oe " 'l'5
E.17 vtlwe G.17 19. 10 vtlwe " <p6
E.18 oe G.18 lO. I l oe " 'l'7
E.19 vtlwe G.19 lO. 10 vt/we " '1'8
E. lO Oe G. lO l1.ll oe " '1'9
E. li we G. li 17.08 we Read WI
E. II rd/be G. II 17.l4 rd/be " Wl
E. l3 we G. l3 18.08 we " W3
E. l4 rd/be G. l4 18.l4 rd/be " W4
E. l5 we G.l5 19.08 we " W5
E. l6 rd/be G. l6 19.14 rd/be " W6
E. l7 we G. l7 lO.08 we " W7
E. l8 rd/be G. l8 lO.l4 rd/be " W8
E.l9 we G.l9 ll.08 we " W9
E.30 rd/be G.30 lI. l4 rd/be " WIO
E.31 vt we G.31 10. 3l vtlwe Erase
I. 3l be G.3l ll. I l be -Il V
gnd bk G.33 ll. 04 bk OV
1.34 rd G.34 ll. 14 rd + 6 V

Table 14. l CSR panel GH. Plug G connections
{Plug eard type DAF 1/2/l2}

RESTR1CTED



RESTRICTED

From Colour Terminal To Colour Note

X. 31 gy H.02 17. 17 gy Suppress WI
X.32 oe H.03 17. H oc " W2
X.33 we H.04 l H. 17 wc -o W3
X.H rd/be H.05 18.34 rd/be " W4
X.35 vtlwe H.06 19. 17 vt/we " W5
X.36 gy H.07 19.34 gy " w6
X.37 oc H. OH 20. 17 oc " W7
X.38 we H.09 20.34 we " W8
X.39 rcl/be H.10 21. 17 rcl/be " W9
X.40 vtlwe H. Il 21. 34 vt/we " WIO
B.02 gy H.17 17.07 vtlwe Read WI
L.17 gy H.17

rd/beB.03 vt/we H.18 17.22 Read W2
L.IH

vt'i::
H.18

B.04 rd be H.19 18.07 oe Read W3
L. 19 rd/be H.19
B.05 oe H.20 18.22 we Reacl W4
L.20 oe H.20
B.06 we H.21 19.07 gn Read W5
L.21 we H.21
B.07 gn H.22 19.22 gy Read w6
L.22 gn H.22

vtlweB.08 gy H.23 20.07 Read W7
L.23 gy H.23

rdibeB.09 vtlwe H.24 20.22 Reacl W8
L.24 vtlwe H.24
B.IO rd/be H.25 21. 07 oe Read W9
L. 25 rcl/be H.25
B. Il we H.26 21. 22 we Read WIO
L.26 we H.26
SW5.03 oe H.27 06.06 oe Rx input
SWI.13b rd/be H.28 21. 20 rcl/be Select station
Y.39 rd/be H.29 22.06 rd/be Z
Y.38 vt/we H.30 22.08 vtlwe T
Y.37 gn H.31 22. 10 gn A
Y.36 gy H.32 22. 28 gy TTY sig
Y.40 oe H.33 22.26 oe TTY sig
SW3. la we H.34 22.32 we

Table 14. 2 CSR panel GH. Pl~ H connections
(Plug card type DA 1/2/13)

RESTRICTED



•
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From Colour Terminal To Colour Note

01.02 02. 06 rd + 6Y
01.04 02.02 be -12 Y
Ol. 10 Ol. 24 we
01.22 Ol. 3l we
Ol. 22 Ol. 18 we
Ol. 28 15. 16 we
01.30 02.34 bk O Y
Ol. 34 02.16 we
Ol. 34 04. 10 we

Tab1e 14. 3 CSR panel GH. Card No l connections
(Card type DAt 2/3)

From Colour Terminal To Colour Note

Ol. 04 be 02. 02 03.02 be -12 Y
Ol. 02 rd 02.06 03.06 rd + 6 Y

02.09 04. 17 vtlwe B
02.09 02.32 we
02.10 07.30 rd/be
02. 11 04.08 oe 1\
02.13 02.12 oe
02.15 07.06 we A
02.15 04.09 gy

Ol. 34 we 02.16
02.20 07.08 vt/we C
02.20 04. 07 we
02.23 04. 26 gy D
02. 23 07.10 rd/be
02.26 02.24 vt/we

Ol. 30 bk 02.34 03.34 bk OY

Table 14.4 CSR sanel GH. Card No Z connections
(Car type DAt 27(4)

From ColouT Terminal To Colour Note

02. 02 be 03.02 04.02 be -12 Y
02.06 rd 03.06 06.02 rd + 6 Y

03. 09 05.12 rd/b.
03. 10 03.28 gy
03.13 03. 12 oe
03.14 03. 10 rd/b.
03.15 05. II vtlwe
03.16 08.14 gy
03. 20 03.24 we
03.20 05. 13 gy
03.21 05. 28 rd/be
03.21 05.14 oe
03.22 16.28 we
03. 23 05. 18 we
03. 28 03.22 oe
03.30 05. 29 gy
03.3l 07.28 vt/we

02.34 bk 03.34 06.34 bk OY

Table 14. 5 CSR panel GH. Card No 3 connections
(Card type DAt 27(4)

RESTRICTED



RESTRIGTEO

From Colour Terminal To Colour Note

03.02 be 04.02 05.02 be -12 V
04.03 07.22 gy SABGO
04.04 07.24 oe SAGO
04.05 07.26 we AB~O
04.06 07. 12 rd/be O
04.06 04. 14 gy O

02. 20 we 04.07 04.13 rd/be G
02. Il oe 04.08 04. 28 we Ei
02. 15 gy 04.09 05. 10 gy A
01.34 we 04. 10 04. 11 rd/be S

04. 11 05.06 vtlwe
04. 12 07. 16 vtlwe A
04. 12 04. 16 rd/be
04. 14 04. 19 oe O
04.16 04.29 gy A

02.09 vt/we 04. 17 05.09 oe B
04. 18 07. 14 we ~
04. 18 04.27 vt/we
04. 19 05. 07 we O
04. 21 04.22 oe AEi~D
04.21 15.22 vtlwe
04. 24 04.34 rd~be
04.24 16.26 rd be

02.23 gy 04.26 D
04.27 05.08 rd/be ~
04. 30 08. 12 gy
04.31 OH.30 oe

Table 14.6 CSR panel GH. Card No 4 connections
(~ard type OAF 3/9)

From Colour Terminal To Colour Note

04.02 be 05.02 06. 04 be -12 V
05.03 15. l4 oe AB~D
05.04 15.08 oe
05.05 10. II we

04. 11 vt/we 05.06
04. 19 we 05.07
04. 27 rd/be 05.0H
04. 17 oe 05.09
04.09 gy 05. 10
03. 15 vt/we 05. 11 05. 16 WP

03.09 rd/be 05. Il
03.20 gy 05. 13 05. 17 vtlwe
03.21 oe 05.14
03.23 we 05. 18

05. 19 09.21 rd/be
05.20 15. 12 gy
05.2l 05.34 vtlwe
05. l7 08.12 oe

03.21 rd/be 05.28
03.30 gy 05.l9

05.34 15.26 gy

Table 14.7 CSR panel GH. Card No 5 connections
(Gard type OAF 3/9)

RESTRIGTEO

•



•

•

RESTRICTED

From Colour Terminal To Colour Note

03.06 rd 06.02 07.02 rd + 6 Y
05.02 b. 06.04 07.04 b. .12 Y

06.05 11.15 vt/we
H.27 oe 06.06

06.08 14.30 gy
06.10 14.11 o.
06.12 10.03 o.
06.14 10.02 gy
06.16 09.16 rd/b.
06.22 14.16 w.
06.24 13.25 vt];:06.26 13.30 rd be
06.28 10.06 rd/b.
06.30 10.05 vt/w.
06.32 10.04 w.

03.34 bk 06. 34 07.34 bk OY

Table 14.8 CSR panel GH. Card No 6 connections
(Card type DAF 3;(0)

From Colour Terminal To Colour Note

06.02 rd 07.02 08.02 rd + 6 Y
06.04 be 07.04 08.03 be .12 Y
02.15 we 07.06
02.20 vt];,e 07.08
02.23 rd be 07. 10
04.06 rd/b. 07.12
04.18 w. 07.14
04.12 vtlwe 07.16 08.22 oe
04.03 gy 07.22
04.04 oe 07.24
04.05 we 07.26
03.32 vt];,. 07.28
02.10 rd be 07.30 09.13 vtlwe

07.32 08. 10 gy
06.34 bk 07.34 08.35 bk OY

Table 14.9 CSR fanel GH. Card No 7 connections
(Car type DAF 3710)

From Colour Terminal To Colour Note

07.02 rd 08.02 09. 06 rd + 6 Y
07.04 b. 08.03 09.05 b. .12 Y

08.08 11.07 gy
07.32 gy 08. 10 09.25 rd/b.
04.30 gy 08.12
05.27 o. 08.12
03.16 gy 08.14
07. 16 o. 08.22

08.24 09.21 gn
08.26 11.14 vtl;:08.28 11.03 rd be

04.31 o. 08.30
08.31 08.06 o.
08.32 09.02 gy
08.33 08.18 bk

07.34 bk 08.35 09.35 bk O Y

Table 14.10 CSR sane! OH. Card No 8 connections
(Car type DAF t;16)

RESTRICTED
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From Colour Terminal To Colour Note

08.32 gy 09.02
08.03 be 09.05 10. 18 be -12 V
08.02 rd 09.06 10. 20 rd + 6 V

09. 08 09.30 we
09. 08 15.30 oe
09.09 09. 19 bk
09. Il 15.32 oe
09. 12 09.09 bk

07.30 vt/we 09. 13
09. 14 09. 33 bk

rd/be
09. 15 15.06 gy

06. 16 09. 16
09. 17 16. 10 vtlwe

05. 19 rd/be 09.21
08. 24 gn 09.21

09.22 16.22 gn
09.23 16.22 vtlwe
09. 24 16. 12 rd/be

08. 10 rd/be 09.25
09.26 09. 18 bk
09. 28 09. II gy
09.29 09. 18 bk
09.30 15. 10 rd/be
09.31 15. 14 gy
09.33 09.19 bk
09.34 15.28 rd/be

08. 35 bk 09.35 10.34 bk OV

Table 14. 11 CSR panel GH. Card No 9 conneclions
(Card tyPe DAF 2712)

From Colour Terminal To Colour Note

06. 14 gy 10.02
06. 12 Oe 10.03
06.32 we 10.04
06.30 vt'i:,e 10.05
06. 28 rd he 10.06

10.07 17.26 we
10.08 17.28 vtlwe
10. 10 18.26 rd/be
10. l I 18.28 gy
10. 12 19.26 oe
10. 13 19.28 we
10. 14 20.26 vtlwe
10. 15 20.28 rd/be
10. 16 21. 26 gy
10. 17 21. 28 oe

09.05 be 10. 18 11.05 be -12 V
09.06 rd 10.20 Il. 06 rd + 6 V
05.05 we 10.22

10.26 17. 14 we
G.31 vtlwe 10.32
09.35 bk 10.34 11.35 bk OV

Table 14.12 CSR panel GH. Card No 10 connections
(Card type DAF 3;6)

RESTRICTED

•



•

RESTRICTED

From Colour Terminal To Colour Note

08.l8 rd/be Il. 03 16.06 vt/we
10. 18 be Il. OS Il.OS be -Il V
10.lO rd 11. 06 ll.06 rd + 6 V
08. 08 gy 11. 07

Il. 08 11.31 gy
Il. 08 17.04 rd/be
11.11 Il. l7 oe
11.13 Il. Ol be

08. l6 vtlwe 11.14
06. os vt/we 11.15

11.17 11.19 bk
Il. li 17.05 gy
Il. II 18.04 oe
Il.ll Il. 17 we
Il.l5 Il. 13 vtlwe

10. J4 bk 11. 35 ll.35 bk OV

Table 14. 13 CSR panel GH. Card No Il connections
(Card type DAF 2;13)

From Colour Terminal To Colour Note

ll.03 13.03 we
11. OS be Il.05 13.05 be -Il V
Il. 06 rd ll.06 13.06 rd ,. 6 V

ll.07 18. OS we
ll.08 Il. 31 vtlwe
ll.08 19.04 vt!;;,e
Il. Il ll.l7 rd be

II.l5 vtlwe Il. 13
11. II we Il. 17

Il. li 19.05 rd/be
ll.ll lO.04 gy
ll.ll 13. 17 gy
Il. l5 13. 13 oe

Il. 35 bk ll.35 13.35 bk OV

Table 14.14 CSR panel OH. Card No 12 connections
(Card type DAF 2;13)

From Colour Terminal To Colour Note

Il.03 we 13.03 14.03 oe
Il. OS be 13. OS 14.05 be -Il V
Il.06 rd 13.06 14.06 rd ,. 6 V

13.07 lO. OS Oe
13.08 lI. 04 we
13.08 13.31 we
13. Il l3.l7 vtfwe

ll.l5 oe 13. 13
Il. II gy 13. 17

13.ll 14. 17 rdlbe
06. l4 vt!;;,e l3.l5 14. 13 gy
06.l6 rd be 13.30
ll.35 bk 13. 35 14.35 bk OV

Table 14. 15 CSR sanel OH. Card No 13 connections
(Car type DAff 2;13)

RESTRICTED
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From Colour Terminal To Colour Note

13.03 oe 14.03
13.05 be 14.05 15.04 be -12 V
13.06 rd 14.06 15.02 rd + 6 V

14.08 14.31 vtlwe
06. 10 oe 14. Il 14.27 rd/be
13.25 gy 14. 13
06.22 we 14. 16
13.22 rd/be 14. 17
06.08 gy 14.30

14. H 16.24 bk
13. 35 bk 14. 35 15.-H bk OV

Table 14. 16 CSR panel GH. Card No 14 connections
(Card type DAF l/U)

From Colour Terminal To Colour Note

14.06 rd 15. Ol 16. Ol rd + 6 V
14.05 be 15.04 16.04 be -Il V
09. 15 gy 15. 06
05.04 oe 15. 08
09.30 rd/be 15. 10
05.20 gy 15. Il
09. 31 gy 15. 14
Ol. l8 we 15. 16
04. 21 vtlwe 15.22
05.03 oe 15.24
05.34 gy 15.26
09.34 rd/be 15.28
09.08 oe 15. 30
09. Il oe 15. 32
14.35 bk 15. H 16. 18 bk OV

Table 14.17 CSR panel GH. Card No IS connections
(Card type DAF 3/10)

From Colour Terminal To Colour Note

15.02 rd 16.02 17.02 rd + 6 V
15.04 be 16.04 17.03 be -12 V
Il. 03 vtlwe 16.06

16.08 16.20 oe
09. 17 vt/we 16. 10
09.24 rd/be 16. 12
15.34 bk 16. 18 17. 18 bk O V
09.22 gn 16.22
09.23 vtlwe 16.22
04.24 rdlbe 16.26
03.22 we 16.28
14.34 bk 16. H

Table 14. lB CSR panel GH. Card No 16 connections
(Gard type DAF 3/11)

RESTRIGTED

•



•

•

•
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From Colour Terminal To Colour Note

16.02 rd 17.02 18.02 rd + 6 V
16.04 be 17.03 18_03 be -12 V
11.08 rd/be 17.04
11.21 gy 17.05

17.06 17.20 oe
H.17 vtlwe 17.07
G.21 we 17.08
G.13 vtlwe 17. 10
G.12 Oe 17. 12
10.26 we 17. 14 17. 16 gy

17. 16 18. 14 gy
H.02 gy 17. 17
16. 18 bk 17. 18 18. 18 bk O V

17.20 18.06 oe
H.18 rd~be 17. 22
G.22 rd be 17.24
10.07 we 17.26
10.08 vtlwe 17.28
G.03 gy 17.30
G.02 gn 17. 32
H.03 oe 17. 34

Table 14.19 eSR panel GH. Card No 17 connections
(Card type DAF 3/7)

From Colour Terminal To Colour Note

17.02 rd 18.02 19.02 rd + 6 V
17.03 be 18.03 19.03 be -12 V
Il. 22 oe 18.04
12.07 we 18.05
17.20 oe 18. 06 18.20 oe
H.19 oe 18.07
G.23 we 18.08
G.15 vtlwe 18. 10
G.14 oe 18. 12
17. 16 ~y 18.14 18. 16 gy

18. 16 19. 14 ~y
H.04 we 18. 17
17. 18 bk 18. 18 19. 18 bk OV

18.20 19.06 oe
H.20 we 18.22
G.24 rdibe 18.24
10. 10 rdibe 18.26
10. Il gy 18.28
G.05 gy 18.30
G.04 gn 18.32
H.05 rd/be 18.34

Table 14.20 CSR panel GH. Card No 18 connections
(Card type DAF 3/7)

RESTRICTED
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From Colour Terminal I To Colour Note

18. 02 rd 19.02 20.02 rd + 6 V
18. 03 be 19.03 20.03 be -12 V
12.08 vtlwe 19.04
12. 21 rd/be 19.05
18. 20 oe 19.06 19.20 oe
H.21 gn 19.07
G.25 we 19.08
G.17 vtlwe 19. 10
G.16 oe 19. 12
18. 16 gy 19. 14 19. 16 gy

vtlwe
19. 16 20. 14 gy

H.06 19. 17
18. 18 bk 19. 18 20. 18 bk O V

19.20 20. 06 oe
H.22 gy 19.22
G.26 rdlbe 19.24
10. 12 oe 19.26
10. 13 we 19.28
G.07 gy 19.30
G.06 gn 19. 32
H.07 gy 19.34

Table 14.21 CSR panel GH. Card No 19 connections
(Card type OAF 377)

From Colour Terminal To Colour Note

19.02 rd 20.02 21. 02 rd + 6 V
19.03 be 20.03 21. 03 be -12 V
12.22 gy 20.04
13.07 oe 20.05
19.20 oe 20.06 20.20 oe
H.23 vtlwe 20. 07
G.27 we 20. 08
G.19 vtfwe 20. 10
G.18 oe 20. 12
19. 16 gy 20. 14 20. 16 gy

20. 16 21. 14 gy
H.08 oe 20. 17
19. 18 bk 20. 18 21.18 bk OV

20.20 21. 06 oe
H.24 rd/be 20.22
G.28 rd/be 20.24
10. 14 vt!;:,e 20.26
10. 15 rd be 20.28
G.09 gy 20.30
G.08 gn 20.32
H.09 we 20.34

Table 14. 22 CSR panel GH. Card No 20 connections
(Card type OAF 377)

RESTRICTEO
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From Colour Terminal To Colour Note

20. 02 rd 21. 02 22. 14 rd + 6 V
20.03 be 21. 03 22. 12 be -12 V
13.08 we 21. 04
20. 20 oe 21. 06 21. 20 Oe
H.25 oe 21. 07
G.29 we 21. 08
G.20 vt/we 21. 12
20. 16 gy 21.14 21. 16 gy
H. lO rd/be 21.17
20.18 bk 21. 18 22. 04 bk O V
H.28 rd/be 21. 20
H.26 we 21. 22
G.30 rd/be 21.24
10. 16 gy 21.26
lO. 17 oe 21. 28
G. II gy 21.30
G.IO gn 21.32
H. II vtlwe 21. 34

Table 14.23 CSR panel GH. Card No 21 connections
(Card type DAF 3/7)

From Colour Terminal To Colour Note

H.29 rd/be 22.06 Z
H.30 vtlwe 22.08 T
H.31 gn 22. 10 A
H.33 oe 22. 26 TTY sig
H.32 gy 22.28 TTY sig
H.34 we 22.32 TTY to SW3

22.22 22.24 vt/we
G.33 bk 22.04 O V
G.32 be 22. 12 -12 V
G.34 rd 22. 14 + 6 V

Table 14.24 CSR panel GH. Card No 22 connections
(Card type DAF 1/14)

RESTRICTED
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From Colour Terminal To Colour Note

X.lI gy L. Ol 17. 17 gy Suppres8 WI
X.ll oe L.03 17.34 oe Wl
X.l3 we L.04 18. 17 we W3
X.l4 rd/be L.05 18.34 rd/be W4
X.l5 vtlwe L.06 19. 17 vtlwe W5
X. l6 gy L. 07 19.34 gy w6
X. l7 oe L. 08 lO. 17 oe W7
X.l8 we L.09 20. 34 we W8
X.l9 rd/be L.10 ll.17 rd/be W9
X.30 vtlwe L. Il lI. 34 vtlwe " WIO
H. 17 gy L.17 17.07 vtlwe Read WI
P.17 gy L.17
H.18 vtlwe L.18 17. II rd/be Read Wl
P.18 vtlwe L.18
H.19 rd/be L.19 18.07 oe Read W3
P.19 rd/be L.19
H.lO oe L. lO 18. II we Read W4
P.lO oe L.lO
H. li we L. li 19.07 gn Read W5
P. li we L. li
H.ll gn L.ll 19. II gy Read w6
P.ll gn L.ll
H.l3 gy L.23 lO.07 vt/we Read W7
P.23 gy L.l3
H.l4 vt/we L.l4 20. Zl rd/be Read W8
P.24 vt/we L.l4
H.l5 rd/be L.l5 21.07 oe Read W9
P.l5 rd/be L.25
H.l6 we L.26 21. Zl we Read WIO
P. l6 we L.l6
SW6.03 oe L.l? 06. 06 oe Rx input
SWI.l6b rd/be L. l8 lI. lO rd/be Seleet station
Y.34 rd/be L.l9 ll. 06 rd/be Z
Y. 33 vt/we L.30 Zl.08 vt/we A
Y.3l gn L. 31 ll.10 gn T
Y. 31 gy L.3l Zl.28 gy TTY sig
Y.35 oe L.33 Zl.26 oe TTY sig
SW3.14a we L.34 Zl.3l we

Table 16. l. CSR panel KL. Plug L connections
(Plug card type DAF l fl/l 3)

For CSR panel KL card No 1 - 22 connections use Tables 14.3 • 14.2-1. Rcad K
instead of G. and L instead of H.

Tables 16.3 - 16.24 CSR panel KL. Card No "1- 22 connections
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From ColouT Terminal To Colour Note

0.02 gn M,02 17, 14 gn Select WI
0.03 gy M.03 17. 12 gn " W2
0.04 gn M.04 17. lO gn " W3
0.05 gy M.05 17.32 gn " W4
0.06 gn M.06 17.30 gn " W5
0.07 gy M.07 18. 14 gn " W6
0.08 gn M.08 18. 12 gn " W7
0.09 gy M.09 18. 10 gn " W8
O. lO gn M. lO 18.32 gn " W9
O. I1 gy M. 11 18.30 gn " WIO
0.12 oe M.12 02.04 we Set ~I
0.13 vt/we M.13 04.04 we " ~2
0.14 oe M.14 06.04 we " '1'3
0.15 vt/we M.15 08.04 we " 'P4
0.16 oe M.16 10.04 we " ~5
0.17 vtfwe M.17 12.04 we " %
0.18 oe M.18 14.04 we " '1'7
0.19 vtlwe M.19 16.04 we " 'l'8
0.20 oe M.20 18.04 we " 'i'9
0.21 we M.21 17. 18 oe Read WI
0.22 rd/be M.22 17.20 oe " W2
0.23 we M.l) 17.22 oe " W3
0.24 rd/be M.24 17.24 oe " W4
0.25 we M.25 17.26 oe " W5
0.26 rd/be M.26 18. 18 oe " W6
0.27 we M.27 18.20 oe " W7
0.28 rd/be M.28 18.22 oe " W8
0.29 we M.29 18.24 oe " W9
0.30 rdjbe M.30 18.26 oe " WI0
0.31 vt we M.31 18.02 vtlwe Erase
A4.02 be M.32 18.06 be -12 V
Q.32 be M.32 -12 V
gnd bk M.33 18.16 bk O V
0.34 rd M.34 18.08 rd + 6 V

Table 17. l CSR panel MN. PluS M connections
(Plug card type bAt 1/2714)

From Colour Terminal To Colour Note

R.20 BY N.20 02.28 gy ~I
R.21 vt7:,e N.21 04.28 vt7:,e ~2
R.22 rd be N.22 06. 28 rd be ~3
R.23 oe N.23 08.28 oe '1'4
R.24 we N.24 10.28 we ~5
R.25 Bn N.25 12.28 gn ~6
R.26 BY N.26 14.28 gy '1'7
R.27 vt7:,e N.27 16.28 vt7:,e ~8
R.28 rd be N.28 18. 28 rd be ~9

Table 17. Z eSR panel MN. PluS N connections
(plug <ard type DAt Iltlis)

For eSR panel MN card No 1 - 18 connections Ul!e Tables 13. 3 ~ 13.20. Read M
instead of E. and N instead of F.

•

Note: Omit connection OL 28

Instead of connection i8.16
read M.33

01.34 vt/we

t9.08bk
18.16 bk

Tables 17.3 - 17.20 CSR panel MN. Card No 1-18 connections
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From Colour Terminal To Colour Note

N.02 gn 0.02 17.32 gn Seleet Wl
N.03 gy 0.03 17.30 gn " W2
N.04 gn 0.04 18. 32 gn " W3
N.05 gy 0.05 18.30 gn " W4
N.06 gn 0.06 19. 32 gn " W5
N.07 gy 0.07 19. 30 gn " W6
N.08 gn 0.08 20.32 gn " W7
N.09 gy 0.09 20.30 gn " W8
N.I0 gn 0.10 21.32 gn " W9
N. Il gy O. Il 21.30 gn " WI0
N.12 oe 0.12 17. 12 oe Set <pl
N.13 vtlwe 0.13 17. 10 vtlwe <p2
N.14 oe 0.14 18. 12 oe '1'3
N. 15 vtlwe 0.15 18. 10 vtlwe '1'4
N. 16 oe 0.16 19. 12 oe '1'5
N.17 vtlwe 0.17 19. 10 vtlwe '1'6
N.18 oe 0.18 20. 12 oe <p7
N.19 vtlwe 0.19 20. 10 vtlwe 'P8
N.20 oe 0.20 21. 12 oe " '1'9
N.21 we 0.21 17.08 we Read Wl
N.22 rd/be 0.22 17. 24 rd/be " W2
N.23 we 0.23 18.08 we " W3
N.24 rd/be 0.24 18.24 rd/be " W4
N.25 we 0.25 19.08 we " W5
N.26 rd/be 0.26 19.24 rd/be " W6
N.27 we 0.27 20. 08 we " W7
N.28 rd/be 0.28 20. 24 rd/be " W8
N.29 we 0.29 21. 08 we " W9
N.30 rd/be 0.30 21. 24 rd/be " WI0
N.31 vtlwe 0.31 10.32 vtlwe Erase
PS3.05 be 0.32 22. 12 be -12 V
gnd be 0.33 22.04 bk O V
Q.34 rd 0.34 22.14 rd + 6 V

Table 18.1 CSR panel OP. Plug O connections
(Plug card type DAF 1/2712)
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From Colour Terminal To Colour Note

X. II gy P.02 17. 17 gy Suppres8 WI
X.12 oe P.03 17.34 oe I W2
X.13 we P.04 18. 17 we W3
X.14 rdibe P.05 18.34 rd/be W4
X.15 vt/we p.06 19. 17 vtlwe WS
X. 16 gy P.07 19.34 gy w6
X.17 oe P.08 20. 17 oe W7
X.18 we P.09 20.34 we W8
X.19 rdfbe P.10 21. 17 rdfbe

, W9
X.20 vt we P. II 21. 34 vt we " WIO
L.17 gy P.17 17.07 vt/we Read WI
T. 17 gy P.17

rd/beL.18 vtlwe P.18 17.22 Read W2
T.18 vt]:,e P.18
L.19 rd be P.19 18.07 oe Read W3
T.19 rd/be P.19
L.20 oe P.20 18.22 we Read W4
T.20 oe P.20
L.21 we P.21 19.07 gn Read W5
T.21 we P.21
L.22 gn P.22 19. 22 gy Read w6
T.22 gn P.22
L.23 gy P.23 20. 07 vt/we Read W7
T.23 gy P.23
L.24 vtlwe P.24 20.22 rdibe Read W8
T.24 vtlwe P.24
L.25 rd~be P.2S 21.07 oe Read W9
T.25 rd be P.2S
L.26 we P.26 21.22 we Read WIO
T.26 we P.26
SW7.03 oe P.27 06.06 oe Rx input
SWI.13c rd/be P.28 21. 20 rd/be Select station
Y.29 rd/be P.29 22.06 rdfbe Z
Y.28 vtlwe P.30 22.08 vt we A
Y.27 we P.31 22. 10 gn T
Y.26 gy P.32 22.28 gy TTY sig
Y.30 oe P.33 22.26 oe TTY sig
SW3. lb we P.34 22. 32 we

Table 18.2 CSR panel OP. Plug P connections
(Plug card type DAF 1/2/13)

For CSR panel OP card No 1 - 22 connections use tables 14.3 . 14.24. Read O
instead of G.and P instead of H.

Tables 18.3 - 18.24 CSR panel OP. Gard No 1 - 22 connections
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From Colour Terminal To Colour Note

X.OI gy T.02 17. 17 gy Suppres8 WI
X.02 oe T. 03 17.34 oe " W2
X.03 we T.04 lB. 17 we " W3
X.04 rd/be T. 05 IB.34 rd/be " W4
X.05 vtlwe T.06 19. 17 vtlwe " W5
X.06 gy T.07 19.34 gy " W6
X.07 oe T. 08 20. 17 oe " W7
X.08 we T. 09 20.34 we " W8
X.09 rd/be T. lO 21.17 rd/be " W9
X.IO vt we T.lI 21. 34 vt we " WIO
P.17 gy T.17 17.()7 vtl;:: Read WI
P.18 vt!;:,e T.18 17.22 ru be W2
P.19 rd be T.19 1B.07 oe W3
P.20 oe T.20 1B.22 we W4
P.21 we T.21 19.07 gn W5
P.22 gn T.22 19.22 gy/ W6
P. Z3 gy T. 23 20.07 vt ;;,e W7
P.24 vt!;:,e T.24 20.22 rd be W8
P.25 rd be T.25 2l. 07 oe W9
P.26 we T.26 21.22 we " WIO
SW8.03 oe T.27 06. 06 oe Rx input
SW1.26c rd/be T.2B 2l. 20 rd/be Select station
Y.24 rd/be T.29 22.06 rd/be Z
Y.23 vt we T.30 22.08 vtlwe A

Y.22 gn T.31 22. 10 gn T
Y.21 gy T.32 22.28 gy TTY sig
Y.25 oe T.33 22.26 oe TTY sig
SW3.14a we T.34 22.32 we

Table 20.2 CSR panel ST. FlUI T connections
(Plug card type DA 172713) •

•

For CSR panel ST card No 1 - 22 connections U6e Tetbles 14.3 - 14.23. Read S
instead of G, and T instead of H.

Tables 20.3 - 20.24 CSR panel ST. Card No 1- 22 connections
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From Colour Terminal To Colour Note

D.10 gy U.02 a9
D.09 oe U.03 a8
D.08 gn U.04 a7
D.07 vtlwe U.05 a6
D.06 rd/be U.06 a5
D.05 we U.07 a4
D.04 gy U.08 a3
D.03 oe U.09 a2
D.02 gn U.10 al
B.25 rd/be U.12 55
B.24 we U.13 54
B.23 vtlwe U.14 S'J
B.22 we U.15 52
B.21 gn U.16 ST
gnd bk U.17 OV
T!.OI gn U.18 !. 2 VAC
F.13 vt~we U.19 +50 V
VM!. 09 vt we U.19 +50 V

U.20 OV
B.26 we U.21 Sb
B.27 rd/be U.22 sr
B.28 we U.23 ~
D.11 we U.24 Q1
D.12 rd/be U.25 Q2
C.02 gn U.27 'l'1
C.03 oe U.28 'l'2
C.04 gy U.29 'l'3
C.05 we U.30 'l'4
C.06 rd/be U.31 'l'5
C.07 vtlwe U.32 'l'6
C.08 gn U.33 'l'7
C.09 oe U.34 'l'8
C.10 gy U.35 'l'9

Table 21.1 CSR indicator card plug U connections
(Card type DAF 15/16)
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From Colour Terminal To Colour Note

SW1.0Ja
SWl. 05a SW l. 07a bk
SWl. 07 ••. SW l. 09 ••. bk
SWl. 09 ••. SWl. Ila bk
SW 1. lIa bk O V

B.l9 on SWl. 13a
SWl. l6a
SWl.18a SWl. lOa be
SWl. lOa SWl. lb be
SWl. ZZa SWl. l4a be
SW I. l4a be .12. V

SWZ..13 SWl.Z.6a

B. Il oe SWl. 03b
SW 1. 05b bk O V
SWI. 07b SW 1. 09b be
SWI. 09b SWl.llb be
SWl.l1b be -Il V

H.lB rd/be SWI. 13b
B.13 on SWI. 16b

SWI. IBb SWl. Z2b be
SWl.lOb bk O V
SWI. Zlb SW 1. Z'b be
SWl. 24b be -12 V

L.lB rd/be SWI. Z6b

B. l' OY SW l. Ok
SW1. OSe SWI. 07c be
SW l. 07c SWI. Ilc be
SW l. 09c bk O V
SWI. Ilc be -12 V

P. ZB rd/be SW l. 13c
B. IS we SWl. 16c

SWl.18c SWl.ZOc
SWl.ZOc SW 1. Zlc
SW1. ZZc -lZ V

rd/be
SWl. 24c bk OV

T. ZB SW l. Z6c

Table ZZ. 8a CSR awiteh SWI connections
(STATION SELECTOR)

From Colour Terminal To Colour Note

SWZ.Ol B.07 on
SWZ.03 B.OB OY
SW2.05 B.09 vt!;;,e
SWl.07 B.IO rd be
SWZ.09 B. II we

SWI. 26a SW2.13
SW2.17 B.OZ Oy
SWl.19 B.03 vt!;;,e
SWZ. ZI B.O' rd be
SWZ. Z3 B.05 oe
SWZ.25 B.06 we

Table 22. Bb CSR awitch SWZ connections
(WORD SELEtToR)

From Colour Terminal To Colour Note

H.34 we SW3.01a SW3.16a we RxA
SW5. Ol rd/be SW3.13a
L. 34 we SW3.14a RxB
SW). Ola we SW3.16a SW3.05b we
sw6. Ol we SW3.2.6a
P.34 we SW3.01b RxC
SW3.l6a we SW3.05b SW3. lOb we
SW7. Ol OY SW3.13b
T.34 we SW3.I'b Rx O
SW3.05b we SW3. lOb
SWB. Ol On SW3. l6b

•

Table ll. Be CSR øwiteh SW3 eonnectionø
(LotAL REtEIVER)
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From Colour Terminal To Colour Note

SW4. OSa SW4. lOa bk
C.31 vt/we SW4.0Ba lnhibit P3
C. lB gy SW4.0Ba
SW4. OSa bk SW4.IOa 5W4.14a bk
SW4. lOa bk 5W4.14a 5W4. lIa bk
C.l9 we 5W4.17a Inhibit PT
SW4.14a bk SW4. lia SW4. l3a bk
5W4. lia bk 5W4. l3a 5W4.01b bk
C.30 rd/be 5W4. l6a Inhibit P4
SW4. l3a bk 5W4.01b bk OV

SW4.03b 5W4.05b be
SW4.03b be 5W4.05b be -Il V
D. li gn SW4.0Rb Contral reset

SW4.llb SW4.14b bk
SW4.1lb bk 5W4.14b
A. lO vt/we 5W4. 17b

Table 22. 8d CSR switch SW4 connections
(SINE TABLE)

From Colour Terminal To Colour Note

SW3. 13a rd~be SWS. Ol
D.33 rd be SWS. Ol

SW5.03 H. l7 oe Rx A
SW3. l6a vt/we 5w6. Ol
D.3l vt/we 5W6. Ol

SW6.03 L. l7 Oe Rx B
5W3. 13b gy SW7. Ol
D.31 gy 5W7. Ol

SW7.03 P. l7 oe Rx C
SW3. l6b gn SWB. Ol
D.34 gn 5WB. Ol

5WB.03 T. l7 oe Rx D

Table 22. Be CSR switches SW 5, SW6. SW7 I SWB connections
(NORMAL-5IMU LA TOR)

From Colour Terminal To Colour Note

5W9. Ol A. li gy
SW9. Ol A.14 gn
SW9.03 D. l3 rd/be
SWIO. Ol A.15 rd/be
5WIO. Ol A.16 gn
SW10.03 5W3.0% bk O V
SWII.OI 5WI. ISa be -Il V
SWll.Ol D. lB we Reset
SW13. la VC. Ol we
SWI3. lb VC. Ol bk
5W13. la Fuse l bk
SWI3. lb Fuse 2 bk

Table 22. Bf CSR switches SW9. SWIO. SWl} and SW13 connections
(NORM-MAN TRtG, TRIGGER, RESET, MAINS)

RESTRICTED



RESTRICTED

RESTRICTED

}
I

•

'I

•

••


	ndre-s8-i.pdf
	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025
	00000026
	00000027
	00000028
	00000029
	00000030
	00000031
	00000032
	00000033
	00000034
	00000035
	00000036
	00000037
	00000038
	00000039
	00000040
	00000041
	00000042
	00000043
	00000044
	00000045
	00000046
	00000047
	00000048
	00000049
	00000050
	00000051
	00000052
	00000053
	00000054
	00000055
	00000056
	00000057
	00000058
	00000059
	00000060
	00000061
	00000062
	00000063
	00000064
	00000065
	00000066
	00000067
	00000068
	00000069
	00000070
	00000071
	00000072
	00000073
	00000074
	00000075
	00000076
	00000077
	00000078
	00000079
	00000080
	00000081
	00000082
	00000083
	00000084
	00000085
	00000086
	00000087
	00000088
	00000089
	00000090
	00000091
	00000092
	00000093
	00000094

	ndre-s8-ii-a
	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025
	00000026
	00000027
	00000028
	00000029
	00000030
	00000031
	00000032
	00000033
	00000034
	00000035
	00000036
	00000037
	00000038
	00000039
	00000040
	00000041
	00000042
	00000043
	00000044
	00000045
	00000046
	00000047
	00000048
	00000049
	00000050
	00000051
	00000052
	00000053
	00000054
	00000055
	00000056
	00000057
	00000058

	ndre-s8-ii-b
	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014

	ndre-s8-ii-c
	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025

	ndre-s8-ii-d
	00000001
	00000002
	00000003
	00000004
	00000005
	00000006

	ndre-s8-iii-a
	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025
	00000026
	00000027
	00000028

	ndre-s8-iii-b
	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025
	00000026
	00000027
	00000028
	00000029
	00000030
	00000031
	00000032

	ndre-s8-app-b
	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025
	00000026
	00000027
	00000028
	00000029
	00000030
	00000031
	00000032
	00000033
	00000034
	00000035
	00000036
	00000037
	00000038
	00000039
	00000040
	00000041
	00000042
	00000043
	00000044
	00000045
	00000046
	00000047
	00000048
	00000049

	ndre-s8-app-c
	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025
	00000026
	00000027
	00000028
	00000029
	00000030
	00000031
	00000032
	00000033
	00000034
	00000035
	00000036
	00000037
	00000038
	00000039
	00000040
	00000041
	00000042
	00000043
	00000044
	00000045
	00000046
	00000047
	00000048
	00000049
	00000050
	00000051
	00000052
	00000053
	00000054
	00000055
	00000056
	00000057
	00000058
	00000059
	00000060
	00000061
	00000062
	00000063
	00000064
	00000065


