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Digital event timer 
Construction 

by P. A. Birnie 

The construction is based on two 
double -sided printed circuit boards,(see 
Fig. 7)which are made from 1mm glass 
fibre. The layouts can be drawn using an 
etch resist pen although the accuracy 
required presents a few difficulties. 
Both boards should be first drilled using 

2 

a 0.8mm bit and a piece of 0.lin 
Veroboard as a template. The tracks 
are then drawn in on both sides of the 
board. Care must be taken to ensure 
registration between both sides of the 
board. 

The display is mounted on the p.c.b. 

Fig. 7. Printed circuit board layout 
diagram actual size. Note that due to 
inaccuracies of the printing process 
and small distortions in the paper, 
correct registration of the layouts 
cannot be guaranteed. 
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Fig. 8. Component location diagrams. Some of the discrete components are 
mounted on undrilled pads. Capacitors C5,6,7,8 decouple the supply. Five links 
are fitted on board (b), three on top and two underneath as shown, 
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Fig. 9. Button mechanism as used in 
calculator keyboards. 
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Fig. 10. Component side of p.c.b.2, 
showing the mounting position of four 
mercury cells, two blocks for securing 
the back plate, and the change -over 
battery switch. 
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Fig. 11. Construction details for the 
ancillary p.c.bs. Boards 4 and 5 are 
identical and single sided. Beard 3 is 
double sided, the back areas of copper 
are used to solder the 8BA nuts in 
place. 
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using Soldercon i.c.- socket pins. Thirty 
six of the sockets are mounted and 
soldered onto the component side of the 
board and these should be trimmed to 
remove the unwanted pin. Four 
socket pins go through the board and 
are soldered on both sides. All of the 
pins should be kept in the carrier while 
they are soldered in place as this makes 
alignment easier. 

The 19 i.cs should be mounted as 
shown in Fig. 8(a) and (b) using an 
earthed soldering iron and taking the 
normal c.m.o.s. precautions. Some of 
the discrete components do not have 
holes drilled in the board and these are 
soldered onto pads on the component 
side. The TO5 can crystal is mounted 
upside down with the legs bent 
over and through 180 °. When mount- 
ing the display great care should 
be taken because the pins are 
delicate. Orientation of the display can 
be determined by examining the read- 
out under strong light. If any of the 
sockets become detached during inser- 
tion, it is safer to continue, and resolder 
the sockets when the display is in place. 
Links interconnect pin 9 of ICS, 6, 7, B via 
a track on the component side as shown 
in Fig. 8(b), pin 11 of IC15 to pin 15 of 
IC13, and pin 9 of IC14 to pin 1 of IC7 via 
pads on the track side of the board. 

Switches in the prototype were 
constructed from a scrap calculator 
keyboard, and the mechanism, which is 
based on a flexible disc of gold -plated 
metal, is shown in Fig. 9. Construction 
details of the switches are not given 
because these components can be 
adapted to suit the individual. 
Four RM675H mercury cells are 
mounted on p.c.b.2 as shown in Fig. 10. 
Three small boards are made using 1mm 
double sided fibre glass, see Fig. 11, and 
two of these have the copper removed 
from one side. Gold battery- contacts are 
made by carefully removing the gold - 
plated edge connector strips from a 
scrap board. These strips should be 
cleaned and soldered in the appropriate 
positions. It is important to use only a 
small amount of solder, otherwise 
contact will be made with the solder 
rather than the gold. Two 8BA clear- 
ance holes are drilled in board 3 and 8BA 
nuts are soldered to square pads on 
this board. Using two narrow strips of 
1mm Perspex as spacers, board 3 is 
glued to the non component side of 
board 2, ensuring that the gold pads 
align with the 0.5in holes. To make 
subsequent construction easier, a flying 
lead is soldered to each end of p.c.b.3 
before assembly. The four cells are 
placed into the cavities which now exist 
so that the top flying lead is at + 5.2V 
with respect to the bottom lead. Boards 
4 and 5 are screwed to board 3 using 
short 8BA screws threading into the 
nuts already provided. 

A change -over switch is needed for 
the battery because when the power is 
turned off the decoupling capacitors 
supply sufficient current to operate the 
,stopwatch for about 8 seconds. After 
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Fig. 12. Case construction details. 
Panels are cut from 1mm black 
Perspex by scoring and snapping over a 
block. The back plate has the same 
overall dimensions as the front. 

this period the crystal oscillator stops 
and d.c. is applied to the display for a 
few seconds. To prevent this potentially 
damaging situation a 1kS2 resistor is 
placed across the supply when the 
switch is in the off position. The switch 
is connected to board 2 so that the 
toggle projects out of the case. 

Case construction 
The author's case was made from 1 /i6in 
black Perspex and Fig. 12 shows the 
parts required. The panels should be cut 
from a Perspex sheet by scoring deeply 
with a sharp knife and snapping off over 
a block of wood. This produces a clean 
edge which should be smoothed off 
using fine wet and dry paper. Holes for 
the buttons and display should be cut 
using the completed p.c.b.1 as a guide. 
When the case has been glued using a 
Perspex cement three blocks are built to 
support board 1. The blocks are glued to 
the front plate as indicated in Fig. 12, 
but exact positions require checking to 
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ensure that no projections exist on the 
non- component side of board 1. Holes 
are carefully drilled through this board 
and into the blocks to accommodate self 
tapping screws. A similar approach is 
adopted for board 2 except that the 
blocks are glued, using Araldite, to 
board 1 as shown in Fig. 8. Care should 
be taken not to cut or bridge any pads 
while drilling the p.c.bs. The back of the 
case is also secured to board 2 by 
Perspex blocks. If the block positions 
shown in Fig. 8 are not used, board 1 

should be supported around the push- 
button switches to prevent excessive 
flexing during use. The case can be 
polished using metal polish or T -cut. 

Final assembly and testing 
The two main component boards are 
interconnected by two groups of minia- 
ture flat ribbon cable as listed in the 
table. Pads are provided on both sides of 
the boards for these wirés. The first 
group contains 16 wires interconnect- 
ing the outputs of the data selector 
stages to the display decoder drivers. 
The second group of wires provides 
clock and control signals from board 1 

to board 2. Connections from the four 
push- buttons to board 1 are also shown. 
Final connections are by flying leads 
from the battery holder to the positive 
supply rail on board 2, and the negative 
supply rail, via a multimeter, to the 
switch. After a final check, and with the 
multimeter on the 10mA range, switch 
on. An initial large deflection should 
take place as all the decoupling capaci- 
tors charge. The current should then 
drop to about 200µA and the display 
should be active. If this is the case, the 
button functions can be tested. When 
all of the operations have been success- 

Fig. 13. Internal view of the timer with 
p.c.b.2 hinged open. Board 2 is 
supported on board 1 by three Perspex 
blocks. 

fully tested the two boards should be 
inserted into the case and secured in 
position. It should be noted that the 
display segments have a relatively long 
response time. This is normal especially 
in warm ambient temperatures. It is 
possible to use other liquid crystal 
displays in this design provided that 
they use the same drive of five volts 
r.m.s. 

Printed circuit boards 
Two double -sided p.c.bs will be avail- 
able for this design. The boards, which 
are based on the author's layouts, are 
priced at £6.00 for the set and are 
available from M. R. Sagin at 11 Villiers 
Road, London N.W.2. 

A wallchart ,produced at regular intervals by 
DATA I/O provides basic informatión on all 
programmable read -only memories being 
currently made (140 from 18 manufacturers, 
in the newest chart). The company's pro- 
gramming equipment is able to programme 
all devices mentioned. DATA I/O (U.K.), 11 

Duke Street, High Wycombe, Bucks WW 401 

The latest edition of ERA News contains a 
brochure on the ERA electron microscopy 
service for industry, using a Cambridge 
Stereoscan IIA with magnification of 14 to 
50,000 x, at a resolution of 200A. There is also 
a list of published reports on electrical power 
engineering from 1963 -76. ERA Ltd, Cleeve 
Road, Leatherhead, Surrey KT22 7SA 

WW 402 

The two latest volumes of the IBA Technical 
Review (Nos. 8 and 9) are "Digital Video 
,Processing - Dice" and "Digital Television 

Developments." The former contains seven 
articles describing various aspects of the 
IBA's digital intercontinental conversion 
equipment (DICE) for two -way television 
standards conversion, while the second - No. 
9 - is concerned with digital techniques in a 
more general way. Teletext is described in 
three articles and there is discussion of 
digital transmission techniques. A glossary of 
"digital" terms is included. Engineering 
Information Service, IBA, Crawley Court, 
Winchester, Hants S021 2QA WW 403 

Livingston Hire's new bulletin illustrates 
additions to the range of equipment for hire, 
including an instrumentation tape recorder, 
digital thermometer, Rugby standard -fre- 
quency receiver, logic analyser, air -velocity 
meter and mains interference recorder. 
Livingston Hire Ltd, Shirley House, 27 
Camden Road, London NW1 9NR . WW 404 

Relays and counters are described in a 
catalogue from ITT. Military-style relays are 
covered, including the M series miniature 
printed -board variety and the R series 
medium -power relays. ITÌ Component 
Group Europe, Electro- mechanical Division, 
Edinburgh Way, Harlow, Essex CM20 
2DE WW 405 
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Papers read at the IEE conference on 
millimetre waveguides are now published in 
a volume entitled Conference Publication 
146, which is obtainable from Marketing 
Department, IEE, PO Box 8, Southgate 
House, Stevenage, Herts SG1 1HQ, at a cost 
of £10.35 in the UK, £12.10 overseas. 

Magnetic pick -offs, shaft encoders, photo- 
electric probes and proximity switches are all 
covered in a catalogue now available from 
Orbit Controls, Lansdown Industrial Estate, 
Cheltenham, Gloucester GL51 8PL WW 406 

Sescosem, a division of Thomson -CSF, 
produces a monthly bulletin giving details of 
its semiconductor products. The June and 
July /August issues, which reached us in 
October, described a microprocessor, a 
voltage regulator for cars, a car tachometer 
i.c., a 2k r.e.p.r.o.m., a 400V car ignition 
transistor and a motor speed control i.c., 
among others. Thomson -CSF United King- 
dom Ltd, Ringway House, Bell Road, Danes - 
hill, Basingstoke, Hants WW 407 

Peter Eardley has left AKG Equipment Ltd 
after 14 years. Eardley formed AKG (UK) Ltd 
in 1969 as the British subsidiary of the 
Austrian parent company. He will retain a 
shareholding in the company, though his 
main activity from now on will be in a new 
photographic studio. Eardley told Wireless 
World he had "inherited" G E Electronics 
(London) Ltd, which imported colour tv parts 
from West Germany, and had a number of 
"semiconductor and similar agencies from 
the US." Another subsidiary sold British 
goods. Mr Eardley said the reason for the 
move was that he felt he had "reached all I 

could do in microphones." The present 
general manager of AKG (UK), Mr Cecil 
Woolf, will take over.from Mr Eardley at the 
end of 1976. 

Macro Marketing have been appointed 
Motorola semiconductor distributor in the 
UK from February 1, 1977. Motorola's 
agreement with Semicomps comes to an end 
on December 31. Motorola's agents now are 
Celdis, Cramer, GDS, ITT, Jermyn, Lock and 
Macro. 

Miss Geisla Burg has been appointed the first 
woman chairman of the Federation of British 
Audio. Some time ago the FBA announced 
that it would start to promote its activities 
more aggressively and, after her appoint- 
ment on October 20, Miss Berg said "During 
the next year the FBA must become a really 
effective body presenting the members' 
views to government and promoting the 
activities and interests of the British audio 
industry." 

From November 1, Tannoy's R &D, sales and 
head offices, have been at St John's Rd, 
Tyler's Green, High Wycombe, Bucks HP10 
8HR. 

Apex Components, who already distribute 
Signetics i.cs, have been appointed distribu- 
tors for the whole range of Mullard discrete 
semiconductors. They now have Mullard 
stock worth £80,000. 




