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Time-code receiver clock - 3 
Construction ,  alig nment and operation 

by A .  F. Cross, B .Sc. 
Thames Television Ltd 

The power supply for the tim e-code 
receiver clock, shown in Fig. IS, 
requires little explanation. The nominal 
d.c. voltage across C37 is l OV on load, 
and this can be used to supply the 
display. The lOV rail feeds the mono
lithic voltage regulator IC4o , which has 
an output preset to 5V, and a current 
output capability in excess of lA. A 
heat-sink is required for the regulator. 

Construction 
The author's aim was a conveniently 
small clock, and for this reason a 
compact layout has been adopted.  
Apart from the power supply, the clock 
has been constructed on one matrix 
board l Oin x 6in, resulting in overall 
dimensions of 14in x 7in x 2V2in. 

Care should be taken with the layout, 
and the power supply connections 
should be as short and substantial as 

practical e .g.  at least 20 s .w.g.  on the 

board. It is good practice to decouple 
the supply rail to the integrated circuits 
at regular intervals; a 10nF ceramic disc 
per 

. 
integrated circuit is ideal. Logic 

wiring should be no longer than neces
sary, and compact construction of the 
receiver will minimise the effect of 
interference from the logic. Earthing of 
the zero-volt line is important, prefera
bly to a single point on the chassis. For 
this reason it is desirable to isolate the 
aerial coaxial socket, the 5V regu lator 

N o----/c--�--/ 

can then become the common earth 
point. 

The displays are mounted in dj. 1 .  
sockets fitted to a small piece of matrix 
board, and interconnected using thin 
single strand insulated wire. The wiring 
details of the ferrite-rod aerial are 
shown in Fig. 16.  The rod may be housed 
in a plastic or cardboard tube, along 
with the tuning capacitors which 
should have short connections to the 
coil . A screened cable should be con
nected as shown, close to the coupling 
coil.  The siting of the aerial should not 

be critical except in areas of low signal 
strength; however, placing it within six 

. inches or so of the clock does result in a 
degradation of the signal due to inter
ference from the pO,wer supply. Gener
ally it is more convenient to separate 
the aerial from the clock so that it  may ' 
be, independently rotated for the best 
signal. The capacitors across the pri
mary windings are a parallel combina
tion of a nominal 4n7 capacitor plus a 
smaller value for trimming. The final . 
adj ustment of resonant frequency is 
made with the coil adj uster core. 
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Fig. 16. Ferrite-rod aerial constr uctional 
details. 

30 t u r n s  26 s .w. g . e.cw. 
w o u n d  on top Of t u n e d  w i n d i ng 

Fig. 15. Power supply. The 5V regulator 
requires a heatsink as specifi ed in the 
components list. 
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Alignment 
There are several adjustments to be 
made before the clock will function 
correctly. These are; tuning of the 
ferrite-rod aerial, alignment of the two 
tuned amplifier stages, adjustment of 
the muting level, adjustment of the 
crystal oscillator frequency, and the 
setting of the two monostable periods .  

The a.g.c. used i n  the receiver 
must be disabled before accurate 
alignment is possible. For the initial 
tuning, however, there will probably be 
insufficient output to operate the a.g.c.  
system and the amplifier will be operat
ing at maximum gain. An oscilloscope 
should be connected to the co!lector of 
Tr3' The adjusters for T\ and T2 should 
be set about half way. With the ferrite 
rod placed roughly "broadside" to 
Rugby, the aerial trimmer C2 should be 
adjusted over its range until a 60kHz 
signal is observed on the oscilloscope 
(this may be only a few millivolts). TI 
and T2 are now adjusted for maximum 
output. When the output has reached 
about 600mV peak-to-peak, the a.g.c. 
loop will start to operate. To disable 
this a 47kS2 potentiometer should be 
connected between the collector of Tr4 
and zero volts. This is now adj usted to 
give an output between 100 and 200mV 
peak-to-peak. Fine adjustments to all 
three tuned circuits can now be made, 
adjusting the potentiometer as neces
sary to maintain the output below 
200mV. When tuning is complete the 
potentiometer is removed; the output 
should increase to between 600m V and 
800mV peak-to-peak. (The positive 
peaks will be somewhat flattened due to 
non-linear loading of the output.) 

Muting level is set by adj usting R73. 
(With the receiver correctly aligned, the 
carrier indicator lamp should be flash
ing with the breaks in the carrier.) 
When Rn is set to maximum resistance 
the muting level is at a minimum, i .e.  
relatively weak signals can be received 
without the muting circuit inhibiting 
the demodulator. This means, however, 
that in areas prone to radio interference, 
such interferen ce may be of a level 
which prevents the muting circuit from 
operating when Rugby is not transmit
ting. If the normal signal strength is 
good, the muting level can be raised to 
reject the interference. 

The oscillator is easily set to the 
correct operating frequency, using the 
received 60kHz carrier as a referen ce. 
The output of the first decade divider 
after the oscillator (pi n  1 1 ,  IC2 1 )  provides 
a 10kHz signal; this is used to trigger an 
oscilloscope with the timebase set at 
about 5f.1S / cm. Displaying the s i g n al on 
the collector of Tr3 in  the receiver 
should produce a stable 60kHz trace 
which drifts slowly across the screen. 
The trimmer, C28 , is now adj usted for 
minimum drift. Because one cycle of the 
60kHz carrier has a period of 1 6 .7Jls ,  a 
figure for the accuracy can be deter
mined. A relative drift of one cycle per 
second represents H i . 7 f.1S per second or 
16. 7  parts per million. Ideally the 

oscillator should be set up to better than 
one part per million which requires that 
the relative drift be one cycle of carrier 
in not less than about 17 seconds (the 
breaks in the displayed carrier provide 
convenient one second pulses for timing). 

The adjustable mono stable periods 
can be set up using an oscilloscope with 
a well-calibrated time base (an excellent 
calibrator is the crystal oscillator and 

Fig. 1 7. Connection details for integra t

ed circuits. 
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divider chain). The demodulated carrier 
will normally trigger the monostables 
once per second. The final adjustment 
should be made by comparison with the 
received control pulse once per minute. 
The end of the 25ms off period (preced
ing the control pulse) should fall in the 
middle of the 4ms low pulse on the 
collector of Tr12; R74 is adjusted to 
achieve this. The end of the 20ms 
control pulse should fall in the middle of 
the 4ms high pulse on the collector of 
TrIO ; only R75 should be adjusted for 
this. 
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Operating the clock 
When the clock is switched on the 
disparity lamp should light, along with 
the carrier lamp which flashes in 
sympathy with the signal. Besides the 
one-second pulses, the time code should 
be seen as a brief flicker each minute. 
The other coded information may also 
be noticed: firstly, the atomic/astrono
mic time-difference code, which is 
transmitted as a double break in the 
carrier in some of the seconds in the first 
quarter of each minute. This code 
changes from week to week as the 
difference varies. Secondly, in the last 
five seconds of every hour, the modula
tion is changed to the station call sign 
(MSF) transmitted twice in Morse code. 
Until the first code is correctly received, 
the clock display remains blanked. 
Upon recognising a control pulse the 
code lamp should flash, the disparity 
lamp should go off, and the display 
should show the received time code 
(subject to the GMT/BST switch). The 
disparity light may come on again if 
either a spurious signal is recognised as 
a control pulse (followed by correct 
spurious parity), or if the time code is 
incorrectly received (but again with the 
correct detected parity), or if the 
contents of the display dividers become 
corrupted by, for instance, momentary 
loss of power. For the displayed time to 
become corrupted by received 
interference, several coincidences must 
occur; two false control pulses need to 
be recognised with no intervening 
correct code, also, both false pulses 
must be followed by correct parity 
before they are acknowledged by the 
control logic. Although the chance of 
this happening is increased when the 
transmitter is switched off, the system 
has been found to give satisfactory 
results in most environments. 

The author wishes to thank Mr J S 
Sansom, OBE, former director of Stu 
dios and Engineering , Thames Tele
vision, for permission to publish this 
article, and Mr B G Scott, chief engin
eer, for his encouragement and the use 
of facilities for the proj ect. 
Points arising 

Because of a change in the transmission 
specification the fo l l o w i n g  p o i n t s  
should b e  noted. I n  Fig. 1 the parity bit 
was shown as a I, this is now a 0 and, as 
a result, the parity check from IC I 2• 
(Fig. 7) is taken from the Q output. If the 
received parity in the flip-flop is correct 
the final state is now Q = O. 

In the parts list IC2 was shown as a 
quad two-input NAN D gate package. In 
Fig. 9, 11 sections a and b of IC2 are 
shown as inverters. These are realised 
by connecting the two inputs of the 
gates together which then fu nction as 
inverters. 

( Meetings ) 
LONDON 

1st. lEE - "Electrical engineering and medicine" 
by Dr D. W. Hill at 1 8.30 at Savoy PI., WC2. 

6th. lEE - " Position control of floa t i n g  
structures" b y  P .  H. Barton at 1 7.30 at Savoy P I . ,  
WC2. 

7th. lEE - "The
' 
history of transmitters - some 

aspects of early radio" by R. F.  Pocock at 1 7.30 at 
Savoy PI., WC2. 
. 7th. BKSTS - "What are audio visuals?" at 19.30 

at Thames Television Theatre,  308-3 1 6  Euston 
Road, NW! .  

12th. lEE - "Digital systems representation " by 
S. Y. Foo at 1 8.30 at Savoy PI., WC2. 

13th. lEE - Colloquium on "Earth leakage 
protective devices" at 10.30 at Savoy PI., WC2. 

13th. lEE - Colloquium on "Theory and 
operation of Read type IMPATTs" at 1 4.30 at Savoy 
PI., WC2. 

1 3th. AES - "Developments in noise reduction 
techniques" by speaker from Dolby Laboratories 
Inc. at 19. 1 5  at the lEE, Savoy Place, WC2. 

14th. lEE - Colloquium on "Evaluation and 
experience of high level languages for process 
control computers" at 10.30 at Savoy PI. ,  WC2. 

20th. SERT - One-day seminar on "Applications 
of computers" at the lEE, Savoy PI., WC2. 

21st.  IERE "C"" Colloquium on "Automatic 
production" at 14.00. 

2 1st. BKSTS - "Video tape recording today and 
tomorrow" by L. H .  Griffiths at 1 9.30 at Thames 
Television Theatre, 308-3 1 6  Euston Road, NW ! .  

26th. lEE - "History o f  magnetic sound 
recording" by B. Lane at 1 7.30 at Savoy PI. ,  WC2. 

27th. lEE - Colloquium on "Paging systems" at 
Savoy PI., WC2. 

29th. lEE - Colloquium on "Parallel digital 
computing methods: d.d.as and stochastic comput
ing at 10.30 at Savoy PI. ,  WC2. 

29th. IERE - "A novel approach to marine 
surveying" by J. M. Thompson at 9 Bedford Sq. ,  
WC ! .  

30th. l E E  - Discussion o n  "Part-time undergra
duate degree courses in electrical engineering" at 
17.30 at Savoy PI.,  WC2. 

BELFAST 
13th. lEE - "Integrated circuits for communica

tions" by S. J. Laverty at 18.30 at Ashby Institute. 

BIRMINGHAM 
. 7th. lEE - "Train control, developments on 

British Rail" by J. W. Birkby at 1 8.30 at Sumpner 
Building, University of Aston, Gosta Green. 

14th. RTS - "The other side of the camera" by 
Tom Coyne at 1 9.00 at BBC Broadcasting Centre ,  
Pebble Mill Road. 

BLETCHLEY 
8th. lEE - "Tomorrow's world and microwave 

communications" by P. J .  Mountain at 1 9.30 at Post 
Office Training Centre, .Horwood House. 

BRIGHION 

13th. lEE - "Electro-acoustics" by Prof. E. Ash 
at 19.30 at the University of Sussex. 

BRISTOL 
5th. lEE - "Automobile Electronics" by C. S .  

Rayner at  18.00 at  Mercury House, Bond Street. 
8th. lEE - "Electronic calculators" by B.  C larke 

at 19.30 at Queens Building, Bristol University. 
28th. IEEI IERE - "Marine electronics" by 

speaker from Marconi International Marine Ltd. 
28th. IEETE - "Programmable logic controllers" 

by C. C. Cargill at 19.30 at Royal Hotel ,  College 
Green. 

BURY ST EDMUNDS 
7th. lEE - "Police Research" by B.  J .  Blain at the 

Angel Hotel. 

DERBY 
6th. lEE - "Automobile electronics" by D. B. 

Hodgson at 19.00 at the Lecture Theatre, College of 
Art and Technology, Kedleston Road. 
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DUBUN 

8th. lEE - "Electronic aids for medical studies" 
by Dr E. T. l'owner and P. J.  Best at 1 8.00 at Physics 
Laboratory, Trinity College. 

DURHAM 

5th. lEE - Exhibition and "Telecommunica
tions; past, present and future" by W. J .  Bray at 
Durham Castle. 

EASTBOURNE 

8th. IEETE - "Royal Greenwich Observatory" 
by G. H. Gill at 19.30 at The Drive Hotel, Victoria 
Drive. 

EDINBURGH 

8th. lEE - Symposium on "Further develop
ments of applications of micro-computer systems" 
at 9.30 at Heriot Watt University, Grassmarket . 

23rd. lEE � Faraday Lecture on "The entertain
ing electron" by F. H.  Steele, afternoon and evening 
at The Usher Hall. 

GlASGOW 
21st. lEE - Faraday Lecture on "The entertain

ing electron" by F. H.  Steele in the evening at The 
Kelvin Hall. 

HATFIELD 

6th. IEETE - EASCON 76 one-day conference 
"Links: education - employment" at Hatfield 
Polytechnic. 

KlNGSTON-UPON-THAMES 
1st. IEETE - "The testing o.f electrical household 

appliances" by M. H. Hewett at 19.30 at Kingston 
Polytechnic, Penrhyn Road. 

LIVERPOOL 
5th. lEE - "Music hath charms . . .  " at 1 8.30 at 

the Department of Electrical Engineering, liver
pool University. 

LOUGHBOROUGH 
27th. lEE - "Introduction of adaptive control 

techniques into areas of classical control" by J. R. 
Wolton at 1 9.30 at Lecture Theatre J002 Ed. ,  
Herbert Building, Loughborough University. 

MANCHESTER 
14th. lEE - "Microprocessors" by Prof. D. 

Aspinall at 1 8. 1 5  at the University of Manchester. 

MIDDLESBROUGH 
7th. lEE - "Rapid fault finding techniques to 

minimise down time" by R. H. Baulk at 1 8.30 at 
Cleveland Scientific Institute, Corporation Road. 

NEWCASTLE-UPON-TYNE 
12th. lEE - "Colour TV - a popular approach" 

by G. D. Barnes at 18.30 at Room LI01  Merz Court, 
University of Newcastle-upon-Tyne. 

27th. lEE - Faraday Lecture on "The entertain
ing electron" by F. H. Steele, 1 9 . 1 5  at City Hall.  

NOTTINGHAM 
6th. IEETE - "Computerised control of Not

tingham traffic" by M. B. Tate at 1 9.00 at New 
Mechanics Institute, St Trinity Square. 

PORTSMOUTH 
6th. IEETE - "Oracle - the teletext data 

broadcasting system" by G. A. McKenzie at 1 9.30 at 
Highbury Technical College, Cosham. 

RUGBY 
7th. lEE - "The future of the lEE" by R. J .  

Clayton at 1 8.30 at Lanchester Polytechnic, Rugby . 

SHEFFIELD 
20th. lEE - "Future role of the lEE by Dr E.  

Laverick at  19.30 at Sheffield University. 
28th. lEE - "Electronic techniques in Archaeo

logy" by Dr E. T. Hall at 18.30 at Sheffield 
Telephone House. 

SWANSEA 
8th. lEE - "Transducers for modern automobile 

systems" by J.  Moore at 18 .15  at University College. 

SWINDON 
6th. lEE - "Sonar and underwater acoustic 

communication" by V. G. Welsby at 18. 1 5  at The 
College, Regent Circus. 
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