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EDITORIAL

A new committes member this month 1s
GHAGT/T, Brian Kennedy who has been co-op-
ted s= Contest Organiser, The recent
T0em atv contests have proved very success-
ful, and the services of an organiser are
now reguired to make the programme work as
successfully as it should., If you are lic-
ensed please read the new "stv contest news"
column and enter the contests - support so
far has been good but, dsre we say it, some
aress have seemed s little disinterested.

On & similar subject, would thers be
any support for a purely British S8TV Con-
test? Any comments to Brian Kennedy please,

Fetruary saw the inauguration of =
Midlends Video Group, with .regular meetings
planned, Anyone within range of 0Oldbury,
Worcestershire, (end this seems to cover a
large area if those attending the first
meeting was anything to go by) should con-
tact the Chairman whose address is-
Arthur Burington G6AFV/T
53 Knottsall Lane,

Cldbuary,
Worcestershire.,

The last issue of C Q - T V contained
& mistake of course, we usually meanage to
slip one in! In the article by Malcolm
Sparrow GAKQT/T on Receiving Amateur tv
that "link stendard" you may have been
worrying sbout was intended to read "line
standard". Also, on the gircuit diagram
the terminal labelled -12v should have
read earth; the supply needed is gnly

12 volts, not 24,

Malcolm has alsoc written the article
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on the LO5 line SPG in this issue, and as
he points ocut, this line stagndard is rap-
idly dying out, although remaining wvery
popular with emateurs. The 1972 report of
the TAC* urges the broadcast authorities
to complete their 425 uhf networks as zoson
after 1980 as possible such that broasdcast
LO5 can cease by 1985. This means, snd
amateurs please note, that LOS line tv
receivers will be difficult or impossible
to obtain atfer 1575. You have been warned!.

We are very pleased to report that our
most recent past President I.J.P. James has
been awarded s Fellowship of the Royal Tele-

vision Soeiety. Congratulstions from B.A.T.C.

THE EDITOR

*# "Report of the Television Advisory Comm-
ittee 1972" published by H.M.S5.0. at 14ip.



atv contest news

INTERNATIONAL AMATEUR TV CONTEST 1973

This event will probably be very much as last year; negotiations are being carried out with
A.G.A.F, and A.T.A,, end final detsils will be sorted ocut in time to be published in the
August issue of CQ - T V.,

NATIONAL AMATEUR TV CONTEST 1973

Organised by B.A.T.C.

Dates and Times 1700 - 2300 hrs G.M.T. Saturdsy 30th June 1973
0800 - 1200 hrs G,.M.T. Sunday 1st July 1973.
N.,B. The same station may be contacted in each of the two sessions, but not twice in the
same session.

E 1 ants All smateurs licensed to trensmit or receive amateur television. There will
be three sections

A Portable Statione

B /A and Pixed Stations

C Stations who can only receive amateur tv.

Calling Call "C Q Video Contest" by sound on either 70cm or 2m and announce which bend you
will be listening on. In order to increase the number of Q80s, the calling frequencies norm-
ally used by the Midland Video Group, nemely 14L.25 and 432,75 will be availsble, (No video
on 2m of coursel)

Modes ssion A5 with A3, A3J or F3
Contest Exchanges shall consiest of:

«) Serial no given by sound. The serial no shall start at 001 and increse by one per cont-
act throughout the two sessions of the Contest.

b) The QTH (QRA) Locator and station location which shall be given by the distance in Km and
bearing from & well known town or city.

e) The vision signal report based on the B.A.T.C. Reporting Chart scale 0 - 5,

d) the frequency of the vision signal received, as given in the vision caption (no points
will be deducted if this is not given)

Contest Entry Logs should contain the following informetion in the following order:

1. Date and time in G.M.T.

2., Call sign of station contacted.

3. QTH (QRA) Locator received.

L. Station location as received.

5. My report on hies vision signal.

6. His report on my vision signal,



7. The frequency of his vision ae transmitted on his vislon caption(to two decimal places)
8., Points calimed for the contact.
Scoring All entries must be postmarked not later than 23rd July 1973 and should be sent to:
The Adjudicator, B.A.T.C.
10 Pilgrim Road,
Droitwich,
Worcestershire, WR9 8QA
A cover sheet giving the following information should be enclosed with each entry.
1. Name and address for correspondence.
2. Call sign used,
3. QTH (QRA) Locator as transmitted.
Ly, Btation locatlon as tranamitted,
5. Frequency of vision carrier as given by vision captlon.
6. Claimed total score,
7. Brief detasile of vision station,
8. Best contact with distance,
9., Any other contacts.

N.B. All entrants must operate within the terms of thelr licence.

RESULTSE OF 1972 INTERNATIONAL AMATEUR TV CONTEST

The results of the 1972 amateur tv contest sre printed here, with the scorea calculated
as directed by the Regulations printed in C @ - TV No, 79. Section A was for those transmitt-
ing sound and vision, Section B for those transmitting sound only and Section C for those
recelving vision only.

Brian Kennedy GGAGT/T runs the winning station, and for this contest he wae assisted by
Mervyn Dyke G6AHR/R; the operation was conducted from Turners Hill, 3Km south east of Dudley,
Worcestershire (QRA is YM50B, 290 metres sbove sea lavel), Here are some detalle of his
atation.

Transmitter QQV0O3 - 20A P,A. 25watts dc input, positive modulation.
Aerial 8ingle 46 element Multibeam.

Recelver Transistor uhf Tuner feeding 1L inch Pye receiver.
Vieion Source Vidicon camera operating on LO5 lines,

A 1 GEAGT/T 3309 B. Kennedy, 10 Pilgrim Rd,, Droitwich, Worcestershire,
2 GHAFW/T 3102 D. Stanley, 2 London Rd., Telford, Shropshire,
3 DCBQQA 2205 R, Holstiege, LL4O1 Havixbeck, Altenberger Str 22.
L GEKQJ/T 1450 M. Sparrow, 64 Showell Lene, Wolverhampton, Staffordshire.
5 DC@DD 15 P, Smolin, 46 Dimd-Hombruch, Grotenbachstr 9.
6 DJTHY 1396 G, Kiehl, 454 Leagerich, Postr LO,.
7  DCEMR 1254 H.Venhaus, L6 Dtmd-Hochsten, Wesengutstr 20,
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DILEZ
ONLUB/T
G6GDR/T
ONLHV/T
DJ3EU
DCELC
DIGTA
DKIAQ

DK6QM
G3YQC
DCEFMA
DCBET
DL8KT

DITRZ
SWL

DK6Q8
DE3HU

GEKQT/T
GSACR/T
GEAGT/T

@3¥qe
GBCTT
GBDXD/A

1062 @. Neugebauer 586 Iserlon, Liebigstr 1

853 Rode Kruis van Belgie, Steenweg op Vleurgat 80, Brussels.
679 L.V, Dent, 65 Tibtbe Hill Rd., Abbota Langley, Hertfordshire.
622 P. van Elsen, St-Hubertus laan 7, 2232 s'Grevenwezel.
438 J, Hoever, Kempen, Bahnstr 45.

388 H.Kohle, L4902 Bad Salzuflen 5, Lockhauser Str 10,

80 H. Schmidt, 53 Bonn 1, Brusselerstr 33/6/6

13 H. Gebauer 4811 Heepen, Parkstr 2F

8L2 3., Wartmann, Ll Munster, Blederlackweg 33.

712 J.L. Wood, 54 Elkington Rd., Yelvertoft, Warwickshire.
272 M. Putterer, 463 Bochum-Sudern, Blenkensteinerstr 200,
100 W. Gaich, 454 Lengerich, Munsteratr 72.

L9 W. Pruss 454 Lengerich, Diersmannweg L.

Lo E. Topper L4937 Lage/lippe, Aufden Sand 16.

13 J. Ronnebasumer 4405 Nottuln, Billerbeckstr 92,

12 M. Seidel L3202 Bad Salzuflen, Grochteweg 35

5 W. Kasbuth 4902 Bad Salzuflen, Grabenstr 10.
SULTS OF B,A.T,.C ZMHz IVI ONTEST 1 .

854 Malcolm Sparrow, Wolverhampton,
715 Alen Griffiths, Solihull,
299 Brian Kennedy, Droitwich,
296 John Wood, Yelvercroft.

B5 Richard Buckley, Chislehurst.

61 David Horro, Fernhill Heath.

During this contest the active stations included seventeen television stations
thirteen sound only stations,

A good "SSTV Handbook" has recently been
published by "73 Magazine" and at § L4.50
is marvellous value — it is a mine of in-
formation. Authors are Don C, Miller
WONTP and Ralph Taggart WB8DQT, and it
conteins circuite of monitors, cameras,
flying spot scanners and test eguipment.

and



CIRCUIT R—
NOTEBOOK No13

Iransistor Field Scan Circuits

The purpose of the field scanning ecircuit is identiecal to that of the line scanning circuit
in that it has to provide a linesr scan current and fast flyback.

However, as the scan coils are subatantially inductive at line frequency and substantiaslly
resistive at field freguency, the circuitry employed for generating the field scanning eurrent
is guite different from that providing the line scan,

The basic arrasngement is shown in Fig. 1 and consists of an oscillator, a ramp generator
with resetiing clamp and an amplifier. The oscillator is locked to the field sync pulses from
the station pulse generstor or to the 50Hz mains and provides pulses at 20mS spacing and having
a duration of about 1m8 or so., If field drive or blanking pulses are available these may be
used directly in place of the oscillstor, but then leoss of drive mesns nc scen and possibly
8 damaged camera tube,

The ramp generator may be 8 simple R.C. circuit, & miller integrator or other circuit for
generating a linear voltage ramp. Pulses from the oscillator are arranged to reset the voltsge
ramp by clamping the rising output voltage back down to its starting point, thus producing the
conventional sawtooth voltage waveform,

e A h
field Ramp ’l/l,
sy;:: oscillator | generator amplifier
&
I clamp
or | field
| — s csg?lr;
=
fied L may be combined
Orive — o — — — -
in

FIG.1



The output emplifier sccepts the sawtooth voltage waveform and converts this into a
eurrent, either by feeding 8 reéplica of the input voltiage to the coils directly or by addition-
al cirecuitry providing series negative feedback for non-linearlty correction.

Fig. 2 shows a typical field oscillator multivibrator ecircuit providing positive going
pulses at field rate. The multivibrator may be synchronised by negsative golng field pulses
applied to C1.

+12v
100K
FIELD
R1 =C2 RB8 FREQ.
R4 RS RG
K7 § "';?_9 g”‘f' 3K3 §15cm §3K3
aK TR3
1 2N3710
c3
- |=£20"F 1-5ms
L S i |
c 144 Cc4 e
) “10 nF -—"— - 20ms
Field sync 15nF
or blanking
TR1 TR2
2N3710 2N3710

+ R7
3K3

FIG. 2. Field Oscillator

4 simple R.c. integrator asnd output stage is shown in Pig, 3. During the field scan Tri is
turned off, C2 charges from RV1 and RY producing a positive going voltage ramp at Tr2 base.
Tr2 is an emitter follower driving the output transistor Tr3, At the end of the field scan Tr1
is turned on and discharges C2 producing a negative voltage step at Tr3 base and thus producing
the conventional sawtooth voltage waveform, The inclusion of R5 provides the square addition
to the sawtooth to compensate for the inductive effects on the scan coil voltage during flyback,
The sawtooth ecurrent in Tr3 collector is coupled to the scan coils by C4. Linearity correction
is provided by negative feedbeck from Tr3 emitter through RV2, R7 and C3 to the bottom of C2,

The eircuit in Fig. 4 uses a 'bootstrap' arrangement to generate an extremely linear scan
current., During the scan C2 is charges through VR1 and R5. The rising voltage feeds the multi-



R2
22K
RV
R3 FELD AMP
4K7 200K

20 ms R4
"

c4
400 pF
R10 Cl TR1
—,—\g{z\N—‘!ﬂF 2N3T10 ;?5‘)“ Field coils
R1
22K c2 LIN
0.68uF
R7 RV2 d
20ms 68n 200n RO
200uF 68n

Ov

FIG. 3 RC.Integrator and output stage

ple emitter follower configuration Tr2, Tr3 end Try producing a linearly rising voltage st Trh
emitter., The linear rise of voltage is passed via CE to the top end of Vri, This reverse
biasses D1 and the charging current to C2 is then derived from the output,

This 'bootetrap' action produces an extremely linear scan voltsge at Trl emitter and thie
is directly coupled to the scan coils. At the end of the scan, Tri1 is switched on, discharging
€2 and providing the conventional sawtooth waveform &t Trh emitter. Any charge lost from C6
is replaced through D1 during the flyback.

C8 provides decoupling for the shift control and as this decoupling is not perfect at Tield
frequencies the resultant parsbolic waveform acrose CB is fed back to the bottom end of C2 via
C3 and C4 to ensure correct linesrity.

References Television Engineering Vol L
Amos & Birkinshaw Iliffe
Field Scan Generators p 188-215



+12v

D1

a4
50K
RV1
FIELD AMP RO

4700
RS
8K2
== C6
- 125pF < pya
HIFT
TR4 c7
MJE
521 odT Fietd
nF cols
o
R4 R8 ro | Lcs
4700 68n 270a 125 pF
-1.0v
c3 c4
] [|]
|} ' ll
400pF 400uF

FIG. 4. Bootstrap field scan circuit

Pulse, Digital and Switching Waveforms
Millmsn and Taub  McGraw Hill
Bootstrap scan generator P 555-567

Service Manual for ELS0COO Camera
Philips Electrical Ltd.

Technical Handbook for 101 Camera
Link BElectronies Ltd.

Circult Concepts, Sweep Generator Circuits
K.A, Kinman Tektronix Ltd,
Bootstrap sweep generator p 25-i1
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A 405 line Bulse
Generator e s s

A 0 LINE P, G, U8B TL I

Whilst 4O5 line television will eventually be phased out in the U,K.,, there is =till
quite a lot of amateur tv activity in the provinces on 405 lines, and so thie 8.P.G. wes
developed some three years ago, partly to replace a 26 valve unit, but mainly as a self train-
ing exercise in the use of TTL I.C.s.

The 8.P,G, consists of two sections; the timing chein end the waveform and gating
and adding circuits. It le designed to produce a mixed syncs waveform similar to that used by
the BBC and IBA on their 405 line transmissions, and in additlion gives pulse outputs being of
14 volts mmplitude when terminated in 75 ohms,

TIMI HAIN

The timing chain commences with the Master Oscillator which uses the 7413 Schmidt Trigger I.C.
as a variable oecillator on 1,012,500Hz, Csapacitor “C" should be chosen to ensure that the
M.0. speed control can be adjusted to meke the Timing Chain produce 50Hz at the output. (Thise
output can be easily checked by comparison with the mesins frequency). In the writer's case,
capacitor "C" consists of 1000pf, 500pf and L70pf sll wired in parallel. The second half of
the 7413 ie used as & buffer, with all its inputs connected together,

The remainder of the Timing Chain consists of a series of divider stages, mainly using 7473
J.K., Z1ip flop I.C.s BEach J.K. rlip flop will divide by two if the input signal i1s connected
to the CP (Clock Pulse) pin, the cutput appearing at Q with the inverted version of the
output appearing at Q. As the output signsl of a J.K. flip flop only changes on the negative
going edge of the input signal, each of the divider stages in this S.P.G, is fed from the Q
output of the previous divider stege.
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By uslng the J and K input of these slip flops it is possible to make them count by numbers
other than multiles of two. The circuit for "divide by three" and "divide by five" circuits

are given in Figure 1.

Basic + 5 stage using 7473

Basic + 3 stage using 7473

L1 Q J Q J Q |—» | output
— e ! Q> °"‘tp'°‘ cP —lcp —Jcp WpP =5)
—ce cP = {lip +3) |_K 5 K B K B
A B count & B c
count & input 4
input

Waveforms for =5 stage

Waveforms for =3 stage

S eligigigigigigigh (0 I T I U I 6
aa T M 1 S 1 r‘“
B0 1 - i e L =TI

FIG. 1A FIG. 1B

The overall bleck disgram of the Timing Chsin is given in Pigure 2, in which the interconnect-
iens for each divide by three and divide by five circuit have been omitted for clarity; they
should be wired up as shown in Pigure 1.

The one other I.C. in the Timing Chain is ale¢ & divide by two stage but this uses half of a

7474 I.C. (V). The other half of this ls required ss a shift regilster in a later part of the
5.P.G.

WAVEFORM GATING AND ADDING CIRCUITS

The circuit of thie part of the BP.G..is given in Figure 4, and with one exception, all funct-
ions are carried out using TTL NAND gates; some of these have their inputs strapped so that
they act as invertors.

The action of a NAND gate is best explained by the study of the waveforms, and these are drawn
in Pigure 3, together with the conclusions which can be drawn.
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IC Wpin3
+5v

LA E B BFE E 6 U B B BA RS [ son:
3 B 3 R A R 3
] 1 J L ]

11 J L Jl J L

1950pF
L
(see text) =2 =5 -5 =5 =3 -3 =3 3
L I | 4
7413 9x 7473
MASTER OSCILLATOR DIVIDER CHAIN (Interconnections omitted for clarity-see Fig.1)
SN5400N [7400N SN5420N/7420N
Dual &-Input
Quadruple 2-
Posttive NAN L_ vﬂlﬁ- Positive NAND Gate SNS54T4N [T474N SNS5473N[T4T3N
Dual Type D Flip-flop Dual Master-slave

J-K Flip-flop

= -
- -
34 7400 .

3 .
ALTERNATIVE M.O. n i
nu.:. s

Thi3

Thho

FIG.2. TIMING CHAIN
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TTL_NAND Gates
=D
A Mn_ I r.n

B e F WL
¢

U u

Conclusion
With positive going pulses on each input the

NAND gate will act as a co_incedent gate and
then invert the resultant waveform.

uououuUTuU
I

(u7]

c— LTl 1L _J
Conciusion

With negative going pulses on each input the
NAND gate will add all inputs and then invert
the resultant waveform.

FIG. 3

Freme blanking is obtained by firet gating out & 15 line pulse, then subtracting from it the
15th single line pulse legving the required 14 line frame blanking pulse. Line blanking

is obtained by first gating out front porch, line syne and back porch separately, and. then
comblning them in gate X, This combined pulse is then fed through shift register W, which
delays the combined pulse by approximately 0.5 sec, to position line blanking correctly with

relation to line sync. This shift register also removes the slight gap between front porch and
line sync, which was caused by inherent circuit delays.

Frame sync ies firet produced continuocusly, snd then the four line frame drive is applied to the
frame sync gate which thus only allows the & brosd frame pulses required for each frame to pass,

Mixed syncs are now simply obtained by adding the line and frame syncs together, and mixed
blanking is likewise cbtained by = similar process.

A 41 MHz crystal oscillator wae initiaslly used when the S.P.G, was firast built, but
this resulted in a frame frequency of 49,38Hz, which was noticeable on pictures as a slight
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WAVEFORM SELECTION_ GATING & ADDING CIRCUITS

FRAME_BLANKING
(10) 15 line pulse

N.G e r—M i
R.O M line pulse @ all -ve going pulse
=] outputs
1%,V into 75a load

ﬂ.nw 15th line pulse 1@ 3 #m
R MUU shift register

- 270
M.osc > 3
B.Q 2 W 6

i ] front hx2 mixed
.G g W p i
E-O U nn _Lmanﬂu 5)1px7474 (6) 1,%7440 blanking
F.Q V_Q pinB blanking

W.M back porch ICI@ ) X
V.Q pin 9

FQ line sync U (2
v.Qpin
_m.% ”Du frame sync (continuous) @Lu_l

@ ®

whm U™ 5 lines o 1r vy

R.Q — Ines ; frame
TQ _@ _..w %7440 drive
H.Q 5 th lne .E' unless otherwise marked

M.& S - =% x 7420

.LUuI = K x 7400
waveforms shown only to

Fig.4. —{>or [~ = 14 x 7400 indicate polarity

._m %7440

gated
1. sync




15

(D5 nna puke
{B)5th single ne pulse

(@)trame arve snd rama
sync gate wavetorm

@ﬁ Iz pu ke,
@ Sthangle bha pulse

{iZ)trame blanking
W lings

TIMING CHAIN WAVE FORMS (continuad |
_._3 and trame start point

pukg knNglis are marked as number of lings long

=K B | K T " L1 | B | S  —
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movement rolling through the picture vertically (probably caused by bad ht smoothing in the
monitor) s well as the wrong line frequency. The correct frequency crystal, as on the diagram,
cures this problem.

Another problem, wheih was notlced when the 8.P.0. waea first commissioned, took the
form of a vertical line superimposed on the picture in the centre of the acreen., This was
eliminated by inserting Invertors Y and Z to delay the appropriate waveform sufficliently to
remove it,

The 8,.P.0, was buiit on & standard Veroboard using "third dimension" wiring, with
different colour wires to distinguish between each section and function; it only uses eight
components other than the I.C.s Layout can be arranged to sult individual requiremente, and
is not eriticel, The gates used were reclaimed off surplus computor boerds, whilst the J.K,
flip flops were obtained from Bi,.Pask for economy.

A double beam cscilloscope was used during development, but the S.P.G. has since been
duplicated by G5KS-G6APV/T with no apparent ansgs; provided that no dud I.C.s ere used, or
wiring errors made, the unit should work first time, as there are no other controls to adjust
apart from the Master Oacillator,

Finally, the writer would like to acknowledge the help and encouragement given by
Arthur Critchley end Gordon Sharpley when I.C.s first became available on the amateur market,
and to assure everyone who hss not yet dabbled with these "little black boxea" that the more
one plays with them the more fascinating they become,

SLOW S

GM3PIE , P, Kamineki, has been going into the problem of 88TV monitors, and although he is
building the G3RHI design (from "Slow Scan Television" published by B.A.T.C.) he has slso
investigated the availability of Kit-form monitoras. After reading an article in QST by
WILUO, he wrote to him ssking sdvice and came up with a kit produced by WAMXV, The details of
this looked so attractive that GM3PIB thought that other B,A.T.C. members might be interested,
The kit is produced st a price of approximstely £65 by

Mike Tallent WEMXV

6941 Lenwood Way

San Jose, CA95120

U.S.A.

from whom full details are available. The design uses a 5FP7 tube, an EMBL tuning indicator
and is mainly I,C, with some transistor.s
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A Video
oeve Laweon cease'r AT Tenuatonr

The circuit to be described is based around the Motorola MFC 6040 Electronic Attenuator.
The video input to this I.C, is taken via & 64B ped, as the maximum input permissable is
0.5volta. The output of the I.C, (at pin 5) is inverted and has & range of +12dB to -80dB
w.r.t., the lnput, Attenustion control ls achieved either by a varisble resistor connected bet-
ween pin 2 and earth, or by means of # variasble voltage applled to pin 2.

Attenuation Control Voltage Variable Resistor
0dB 3.5volts LE¥ohm
9048 6.Cvolts 33Kochm

In the circuit of Figure 1 a variable resistor is used as the attenuation control, Incid-
entally, as the control input ies d.c. and does not carry signal, this control can be easily

+ve 15v
TR2
6db pad 50pF 2N3704
video O s
input S1n
J d — W
output
322011 E‘m 3.7511 47qf 750
Re 1K
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remoted, Tr1 inverts the I.C. output,
and is d.c. couplea to Tr2, an emitter
The bandwidth is more than ad-
equate Cor monochrome use, but for colour,
glizht h.f. correction is added by the use
of & 30pf trimmer. If only monochrome use

follower.

is envisaged, this trimmer can be omitted.
The circult is arranged such that it has
unity gain when Re 1g minimum, snd as Re
is incressed in wvalue, the attenuation
also increases.

control ve roll-otf

e g ="'
Bl —
4=

top view

MFC 6040

+15V

1.C.pin 2

FIG. 4

Another spplication is to use the
device as an audio gain contrel. In this
case a capacitor of approximately 100pf
must be connected between pin & and earth.
The pin connections to the device are
shown in Figs, 2 and 3.

An obvious application of this cir-
cuit is to use several of them to form &
vision mixer. A "CUT" facility could be
added, as shown in Fig, 4, to make a
vigion mixer "CUT/FADE Amplifier".

POSTBAG

Ted Groves VE2KK/T in New South Wales, Aus-

tralisz, has bullt the slow gcan tv monitor
by G3RHI, but has had to meke modifications
to the circuit as the transistors specif-
ied are not available in Australia. He
reports that it works quite well, but can
and will be improved as time goes by. The
camers is Teds' next step, and he is now
trying to asccumulate the bits and pieces
for it.

David Ellis-Jones from Anglesey writes with
a useful hint for members building a FAL
coder using the MC1596 Integrated Circuit,
As this I.C., coste over £2, a coder using
three would eat up £7 straight away; however
the electrically and mechasnically identical
MC1436 is not often mentioned in circuits

is availeble for only 80p. The disadvant-
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ages are a temperature range of 0% to 70°
(ss sgainst -55° to 125° for the 1596) so
unless you are & strong-willed /T/P/Colour
going out in midwinter followed by the
tropics, the saving is guite justified!l

H,A, 4, Grimbergen PAOLG in Leiden is unheppy
gabout the new high flats built esround him,

making u.h.f. impossible and v.h.f. a local
band only; this has not stopped him from
building tv gear thoughl His latest 8.P.G.
uses TTL I.C.s and witl a LMHz clock source
providing exact start/stop control pulses
generstes full CCIR 625 line pulses, to-
gether with cross bar and chess board test
patterns. However, a friend, using a
Karnaugh Map, has discovered that PACLQ
used too many I.C.s! A current project is
the design and construction of an all sclid
state colour tv receiver. Harry sends his
greetings to all B,A,T.C., members; thanks
O.M,

Gorm Helt-Hanson 0Z6GH from Denmsrk is a

88TV fan and has built s successful mon-
itor using a design by SMOBUO; he is now
making a flying spot scanner using the
G3RHI circult published in C @ - T V No. 81.
There is apparently much interest in slow
scan in Denmark these days and many amateurs
are constructing equipment to work on this
aystem.

J.A, Walton of Preston Lancashire has just
moved house, so not only is his shack in
amall pieces and his aerisls in need of re-
erection but in the chaos of the move he
loat an almost complete vidicon camera, in-
cluding a hend wound acan and focus yoke,
So there is a lot of hard work to come!

Joe has been interested in colour for sbout
ten years now and would be glad to offer
help and advice to any B,A.T.C. members
who have problems with colour receivers,
particularly with reference to Rank-Bush-
Murphy and Hitachi.

James Porter is 8 new member attracted by
slow scan and the recent booklet by G3RHI.

James is building the monitor described in
this book and hopes to be able to receive
pictures soon., As for trenemitting, a
liecence will have to be aguired, so there
are no immediate plans for & transmitter.

We hope a callsign will eventually be yours!

Frenklyn Brooker 9YLVU whose address is

Inetrument Dept., Texaco, Pointe-a-Pierre,
Trinidad, asks B.A,T.C. members to note
that he is available on any band for SSTV
contacts,

ADVERTS

FOR SALE

Two CRM 123 12ins magnetic tubes.
Suitable flying spot scanner?
Brand new with base £2.50 esch

One 5FP7 tube new, but loose base,

75p

One ACR 13 5ins scope tube. Brand new.
&1

2KV 50Hz ert transformers by Parmeko,
and EHT rectifier and smoothing caps to
match £2

J. Bubez

16 Penn Crescent,
Haywards Heath,
Bussex. RH16 38N
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INTEGRATED - -
A.CRITCHLEY Dip E}; C Eng; MIERE. CIRCU ITS

SEVEN-SECMENT NUMBERS, DISPLAYS & DECUDERS. MINITRON 3oISF Underside

These displays are sometimes known as Bar-matrix
displays. The first diagram shows a typlical seven-
segment display and the ten numerals which it will make

by illuminating combinations of the segments. There ars o
also some letters which ocan be made. o

=1
[ l:l H_JEI 1o -

o—d
| 0 :

L

o Pins LBR 16 ref he usal.

o —or oo on LIC ) !
Hl_f.'_!_!t*uf 1 IL_JL_I_H 34

The standard manner of identifying the pegmenta .is
ghown in the next diagram - lowser case letters belng usual.

The numbars are by no means perfect but thay are
legible and since only seven wires are required inetead
of ten they are easier to use, Hence the popularity
of seven-segment displays compared with Nixie-types.

The 3015F takes B mA per segment at the TTL rail of
five—volts and provides characters of 9 mm height. The
segments have & slant to improve the readability and there
is also a right-hand decimal point formed from another
filament. The Atron is a B9A-type glass envelope with
a left-hand decimal point.

There are two main forms of display devices - lamps
or lED's, Neon tubes are not gemerally used. Filament
displays vary from the Minitron 3015F dual-in-line package
to very large systeme with separate lampe consuming many
watta. There are also valve-type envelopes with filaments
for side or end viewing - one type being known as the Atron.
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Special TTL IC's are made to drive the Minitron,or
Atron,or any other low-power display. These convert the
inputa, nrot from decimzl, but from Binary-Coded-Decimal —
BCD = to seven-segment=. This is done for two reasons,
Piratly, fewer wires are necessary (4 instesd of 10) snd
secondly most TTL circuits requiring 2 numerical display
count in binary or BCD code anyway, e.g. the 7490,

The decoder required to drive a Minitren or Atron
i8 & 7447 which will in fact drive lamps taking 40 mh
at up to 15 volts whilat the 7446 will handle 40 mA at
30 volta.

So what does & decoder do? The table shows the
various segments which have to he 1it according to the
input number datn, Note that a O represents s 1it
ssction rather than a 1 because the indicators are
usually connected between the IC and +5 volts i.e.thay
go low,

Inputs tutpute
BCD 74467
D.C.B.A abcocdefg | Ho.
00000 0 ojojojolofol1 1
0001 ljojof1{1{1|1 1
o010 ojoji{ojoj1|o 2
0011 ojoljojofrir]|o 3
0100 1|2|0j1i1]0}0 4
7101 ojr|n|af1jo|n 5
21170 {12 n(afalo &
79111 o011 T
19700 ojojojojojo]o 8
11771 | ojojejrji|d|o | 9

There are also two other decoders which are used
to drive TTL or other transiators and these give the
inverse outputs,

The decoder is basically a coilection of multi-
input gates. One way to convert BCD to seven—segment
la %o use a four-input gate to detect every reguired
combination of BCD states but this is costly and very
complisated.

2 *,
< 0
b ‘g
A
&

6 5

A lot of short cuts can be made in the design of
the legic by means of Karnaugh Maps and Boolean Algebra
and other such mathematical tools %o end up with the
system shown in the next diagram. Some of the reduction
can be done by inspection though.

Conaider the regiremente of the 'e' segment. The
numbsrs are seen to be all oven and the only missing even
number iz 4, The logic can therefora be simplified to
A+ B  This is shown next. A provides the five even
number outpute and B.C suppre=ses number 4. Similar
reasoning can be applied to the other ocutpuis.

A

B B
B ]
x A
a
]
: c
¥ i
B
FZ e

Mws 9N

ED_

T o

A 6l g s & o ek

Note that all the gates are AND-gates but thet the
collecting gates have inversions at their inputs to give
Negative logic = l.e. the NCR function to Positive logic.
All the collecting gates are follewed by open—collector
stages to drive the indicators.

The reat of the logic consists of input buffers and
invertors and a lamp-test input (IT). This simlates
the BCD number 8 (1000) by over-riding the A,B & C inputs
to make zero and then adde 'g' to make eight. A further
plece of logie is used to suppress the figure O (zero
and this feature is known as Ripple-Blanking (BBI).

Ripple-blanking is useful in multi-digit displays
where one might get, say, 2.500 or 003.20 RBEI reduces
there to 2,5 and 3.2 by removing the leading and trailing



Zerces., I+ does not suppress zerces between digits or
between digite and the decimal point, e.g. 001,0%00
becomes 1.09 The RBEI feature iz cascadable between
decoders to make the suppression automatic.

+ 45
0 &
" v D&;ﬁf“} ™

The Ripple-Blanking cutput can also be used as an
input to give total blanking. All three of these inputs
reguire a 0 to operate them.

The T448 and 7449 differ from the 7446 and 7447 in
that both have 'high' N outputs. The 7448 i= similarly
a 16-pin DIL packsge but the 7449 has only 14 pins and
has the LT and RBI facilities omitted. It does, however,
retain the tctal blanking feature.

Using the Decoders

The decoders and diaplays are fime when the input
information is changing only at a =lew rate, but at
high rates the numbers become blurred. To overcome
thiz problem a four-bit latch (7475) is interposed between
the BCD scurce and the decoder. The latch is clocked
atl soms convenient time and stores the BCD data for
display as long as required whilet the source can keep
cn changing.

The outpate of the T446/7 being open—collector can
be Wired-0OR connected. This can be useful to modify
the characters,
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For example, to make A a 9 is formed from BCD 1001
with 'e' added. This could be useful on a tennis
scoreboard where the only numbers used are 0,1,3,4 & 5.

This leads to a way to improve the numbers £ and 9.
These do not have the serifs (tails) when the T446-9 are
used and are not quite as legible as they might be.
Simple logic can be used to detect the presence of 2 6
or & 9 and add the appropriate serif. There is one
slight snag in that simple blanking of the decoder does
not blank these additional serifs as well.

can have a serif %oo and details are given to
& 9 for all decoders.

The T
modify the 6,

—
I

[
/

o
o]
i

74467 ! 1k 4
Z
rer B
e |a|B|la
71flc|Ff
914 |D|a
74482

s

The full sequence of four input bits results in 16
possible states of the inputs but BCD covers only 10 of
them. 8o what happens if the other six are applied?

As might be expected certain shapes are produced
which are meaningless but are shown here for the curious.

15
1

14
1o

o 1"
lolo 1ot

2
1ioo

£y £

X added serifs

i3
Hoj

=

i

e
i

5

e

A seven-segment deceder is not essential to drive a
seven—segment display; & diede matrix can be used with a
BCD-to—decimal decoder 7442, or other form of driving
zate, to make a matrix. e.g. a 74154 to give 16 characters.
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Turning OFF the lamps requires fewer diodes than
turning them on. The action is that a 0 from the
driver takes current via the 1 Kil and the matrix diods.
Since the transistor and the series dicde are across
the driving transistor with a bottoming-voltage of some
0.1 v, no cuprent will flow into the base of the trans—
istor and the lamp will not light.

Light-emitting diodes (LED's) in the form of seven—
segment displays are becoming cheap — almost as cheap as
Minitrons, These haTe the obvipus advantage of being
more robust than filament lamps. Not =o obvious is
their advantage in & matrix system. There ihey act as
both diode and indicator.

Seven—segment displays with LED's sre usually made
with closely spaced dote but small displsys can be made
with Tars.

The forward veltage-drop of an 1ED is of the order
of 1.6 volts — about twice that of a silicon diode and
like a diode 1t requires a series resistor to limit the
cuurent to some 5 or 10 mA, However, multi-dot types
have diodes in series which multiplies the minimum
voltage requirements.

SEVEN-SEGMENT NWUMBFRS ON TV RASTER

This iz not the easiest of things to achieve but
with TTL is not all that difficult if worked out in a
logical manner. A system is now described that was
demonstrated at the recent VHF/UHF Convention in the
West London area.

The system involves the creation of the seven segments
in & form in which they can be scanned. To do this the
bazic display is split inte etarts and finishes in the
horizontal direction
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STARTS FINISHES

— 41 a 1
4 { ¢ !{ &
d A
e LA e [
| A4

Combining these in a J-K bistable gives the final
video signal, The J-K bistable has the various start
signale fed to the J-input and the finishes to the K-
input, SBuitable clock pulses define the sxact positions
of the edges of the numbers,

There is more to it than this of course. The start
signals have to be controlled by a source of numbers but
the finish signals can be present all the time because
the bistable ignores them once it has be clocked to the
finished =tate, Similarly, the finish pulse Traguency
can be high. The only restrictions are that the pulses
mist not occur untll required in the horizontel direction
after which they may occur ai any times.

The finishing timinge for the three horizontal Tars
heve to be delayed longer than these for the vertical hars,

Looking at the vertical requirements it will be seen
that five pulses are required. In descending order these
are the bar 'a', the bars 'f' & 'd', the bar 'g', the bars
'e! & "¢' and the bar 'd'. These five pulses are used
to medify the horizoental timing pulses.

start of o(8f)
—— flfr
== 5 (2 fre
—_——e &kc

b i ‘{(!e)

m 9 0O @ >

I

Locking more closely at the horizontal timings shows
that the starts oceur in only two places — for 'a','f!,
'g'yte'y & 'd' and later for 'YW & 'c'. The starting
logic is therefore :—

LHS RHS
A JD =
8 '_j) 4
c [
__SD_
p N <N 5
L/
D—
Shae
£ N 9
=)
Stact! pulses
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In order to make more legible characters the vertical Re-arranged with IC logic gates this becomes :—
tarz are made to overlap the horizontal ones by gating
the vertical pulses togethers-

A A A h:_[)—
8 g < “—h_'—TB_
; ; NP =)

g5 b

& & €

The finish logie is relatively simple se it only

f j)
involves the suppressing of the h.f. finishing pulses l E ) [

during the three horizontal bars — if the pulee

frequency i=s chosen to give the correct horizontal )

thickness of the vertical bara. 1
it
inpute

This eircuitry now defines the seven bars in the
raster — esach of which can be turned on or off.

The next problem is to generate the varimus input
Finigh | Prlses | waveforma.,  The horizontal ones, obtained from an
ozgillator and counter system are :1—

A triple—input J-K bistable can be employed to
reduce somz of the gates and the nexi dlagram shows
this together with the seven controlling inputs.

T e saers 24— 1 1

4 * _J | [ 1 [
31 smers be : il L
contro n

)
ma.&c.l_ll I' ] | 1
The 4,B,C,D & E, LHS & BHS inputs are obtained from dg T 01
1

counters. The finish logic is a duplicate of part of

the atart logic apart from the LHS feed. Also the LHS [ adg | | 1 |
and BHS waveforms car be 1HS and THS if the IHS aignal 1 g

changes polarity at the vertical centre of the numbers,
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Tor vertical-rate waveforms a counter and shift-
register can be used with s delay system toc give uneven
clock pulses.
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The final system diagram includes all the previous
arrangements together with two monostables to position
the first digit and a gating system to give a certain
number of digits in ome horizontal bleock, It also
includes a seven—segment decoder to reduce the seven
input controls to four in BCD code so that any BCD
source can drive it.
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The only problem now is that only one digit at a
time can be made and the row has up to sixteen identical
digits., A second 4-bit counter in the horizontal chain
is now used to provide addresse for these sixteen places.
By using the same addresses to drive selection gates it
is then possible to write any number in sny positicn.
Each of these numbers is entered by placing 1's in BGD
code to the selection gatss.

This aystem will now display,on a TV raster, up to
sixteen separate digits from, say, a chain of counters.
There ig no need for any cther seven-segment decoders
than the one in the circuit,

A few points - without the four selectors the digits
may be sekcted in sequence aimply by using the addreas
bits as the data to the 7448. Those who visited the
VHF/UHF Convention weuld have seen this type of display
on the BATC stand. A Tifth selector can be used to
give zero suppression but a better methed iz te have a
zaro detector.

This system of character generation is scmewhatz
gimilar to the BEC'Anchor' system but much simpler.

S0 much for seven—segment decoders.

Tt is hoped that there will be two more parts in this
series concerned with TTL IC's - after which the booklet
will be produced about TTL IC's based on this series.

The #wo artieles will cover bistables, which sgem to have
been overlocked, and Karnaugh Maps, logic and counterd.

At the same time Linear IC's will continue to be
deseribed and eventually OMOE devices.

The writer wishes to thank all those who have said
nice things about the articles - zlso to apologise for
the haphagard order of certain items and non—-appearance
of others. This is due to many factors such as lack cf
spare time and having to work for one's living and not
least in deapatching 108 CQ-TV SPG's. But then this is
an amateur magazine and I do NOT get paid even though I
type the articles as well %

Would Mr Taylor of Freston area, who asked me for
Plumbicon Yokes, please send me his address — I have lost
it. AW.Critchley.

Re the advert in CQ-TV 81, The Vidicon Yoke is
still available at £4. The Pincushion corrector for
the BRC 3000 colour TV i= too at £3 - there is normally
no such corrector in this TV, Ona B3" long-persistence
CRT remsins at reduced price of £2.50 = buyer collest.

Acknowledgement

The suthor wishes to thank the Directors of EMI
Sound and Vision Equipment Division for permisaion to
publish this artiele.
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WANTED

A camera lens, 16mm with a type C mount,
Focal length aspproximately 25mm.

Gorm Helt-Hansen O0Z6GH

Yderholmrez 66

DK Y623 LI Skensred

Denmark.

FOR SALE

RCA Vietor Colour TV in periocd wooden
cabinet with CTC 12 chassis fitted with
Bush Varicap tuner working but requires
attention, i.e. I.F, realignment and fit-
ting PAL switch,with spare tube (21ins.
70%) £45 o.no.

12ins Sylvenia pains/portable UHF 625
excellent condition. Little used, almost
new, transistorised., WMWUST SELL: NEED THE
MONEY eLo

Cintel wide range capacitance bridge;
0.3pf - 100uf, 1 ohm to infinity. Work-
ing well. £15

Marconi TF 340 5 watt sudio power meter.
2.5 ohm - 20K £5

Two 5ins PDA Tektronix scope tubes, Work-
ing. &£5 each or £8 pair.

Magnetron spproximately 15Ew at about
410GHz believed to be in good working
order. £2

several transformers and other bits.

One 3FP7 50p working.

phone or call weekends or evenings,

N.B. Pritchard GB8AYM
11 Avondale Gardens,
Hounslow,Mlddx.
01-572 0921
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FOR SALE

A quantity of TK204 IKEGAMI cameras from £14

sccording to condition.

A guentity of Pye Lynx cameras from £20 acc-

ording to condition.

A quantity of 11 inch BEULAH transistor mon-

itors from £15 according to condition.

Three 19 inch monitors from £10 to £15.

A large quantity of new 5 inch ecrts with

mounting clamp, escutcheon and glass. 4.

Ideal for a view finder.

A large quantity of scen coils for trans-

istor operation. Thp

New £1.8 - 25mm non iris (fixed aperture)

lens £7

Cossor DB scope model 335 needing attention
15

Two WOLSEY vhf walve video and sound mod-

ulators £7.50 esach.

All items can be despatched (except 19"

monitors). Postage end packing et cost.

All sbove is subject to VAT, TK20L Service

Manuals have now been copied and are avail-

able with cameras., Previous purchasers of

TK204s are welcome to a copy. Many cam-

eras and monitors are frequently becomming

available; let me know your requirements

and I will see what can be done.

D.E. Pattinson

31 Kelvin Grove,

Chessington, Surrey.

FOR_SALE

Marconi BDE5Y 1l4inch monitor LOS only £5
EMI type 20L66 14 inch monitor multi-

standard £5

Pye Type 3360/D Delay Line &1

A quantity of PO Jack sockete (tip,
ring and sleeve) 1p each plus 5p
each postage.

A.M. Hughes,

93 Fleeteide,

West Molesey,

Surrey. KT8 ONQ
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{slow scan television?

8low scan is the most exciting newcomer since sideband;
join the ranks of sstv'ers now)

Chapters are hesded Principles, Background, Monitors,
F.5.8. and Cameras.

Cireult disgrame and constructional details,

ONLY 25p (plus 3p postage) T
from

B.A.T.C. Club Sales.

"KEyrles Cross"

Peterstow
Ross-on-Wye, This booklet is the first of a series to be published by C @ - TV;
Herefordahire, further issues will be announced in this journal and will include
a reprint of Arthur Critechley's articles on Integrated Circuits.
FRINTED CIRCUIT BOARDS FOR THE C =TV SP& WANTED
SPG Board £1.50p Has anyone any information or eircuit diag-
Gerlook Board £1.50p rams of the Marconl TV Camera Type No.

Flease send cash, together with post and 2592 used dn Indnsprral. Telsvisien: Equip=

packing, with order to: ment Type BDB35A.

A.J.
A.W. Critchley s ETuPner i
70 Sussex Road, 15 xhurst Avenue,

P
Tekenham, ilm ark, Hornchurch,
Uxbridge, Middlesex. asex. BM12 LW

(8] ALE

405 line valve 19 inch rack mounting - T V ADVERTISING RATES

SP3 (BBC waveform, P.5.U, available) Back page £12,00
Offers invited. Inside page £10,00
M.Sparrow GEKQJ/T Half page £ 6.00

64 Showell Lane, Small ads 10p per line
Penn, Wolverhampton, (free to members of B.A.T.C.)
Btafrs.

FPhone Wombourne 3037
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Club Sales Price List

Camera Tubes English Electric PBLY Amateur Grade £11.55
E.M.I. 9677 Amateur Grade £11.00
E.M, I, 9728 Amateur Grade £11.00
B M.I,(integral mesh) 10667 Amateur Grade £ 8.80
Lt inch Image Orthicon 9564 & 9565 £11.00
(older type with "eticky"target)
Ex studio vidicona, Variocus types, mostly
separate mesh., When available £ 6,05,
Deflector and Focus Coil Aesemblies per set & 7.50p
Vidicon sockets (paxolin) «A7p
Vidicon sockets (moulded) .25p
"C" mount in Aluminium for use. with cine lens «50p
931A Sockete (including post & packing) .10p
Lapel Badges «20p
Lapel Badges with Call sign(to special order) «30p
Adhesive emblems (for decorating gesr with Club badge) « 150
Windsepeen stickers - 6p
B.A.T.C., Notepaper and envelopes (100 sheets) £ 1.00p
B.A.T.C. Reporting Chart (& wvisual scale of video noise) . Bp
E.E.V. Co, Ltd, Camera test charts £ 1.65p
Film strips of C Q = T V. 10 issues on each film
(Please state which decade you reguire eg. L1-50 etec.) & 1.00
Back neoa, of C Q - T V as avallable Members price .20p
Non-Members price «25p
"Slow Bcan Television" by B. Arnold G3RHI .25p

Please send cash, together with post and pecking, with order to:

B.A.T.C. Bales
"Kyrles Cross"
Peterstow
Ross-on-Wye,
Herefordshire,.

Oon April 1st Value Added Tax came into efTect and this will result in an eventusl 10% in-
crease in the price of most items. This applies now to camera tubes and camera test charts

which are ordered from the manufscturers when reguired.

We shall try to keep prices as low &8

possible asnd there will be no increase on goods already in stock. A4s stocks run out, however,
new supplies will carry 10% V.A.T, and may also carry an increase due to general upward trends
in prices. Posisges are now a conslderatle item snd you are requested to send something towards
the cost of postage and packing of the goods you have ordered. Please note that we do not in-

tend to lssue C Q = T V Nos. 71 to 80 as & Cilmetrip.

PLEASE NOTE THIS LIST CANCELS ALL OTHERS
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