digitol

Until recantly, the speed of a car engine {r.p.m.] was

measured with an analogue system. |t stands 1o reason that
a dig

al method would do equally
well, In principle this can be
done with a common
frequency meter. Since in this

case the number of revolutions per minute (r.p.m,) is 1o be measured, the
time base will hove to be somewhat adapted,

The contact

aker i every car (except

diesels) and on every engime closes and
opens & certain number of times per
minute, This mumber is determined by

the following Tactan
Einders, the type of e
fourstroke) and th
Iutions per
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Rives per sec
revolutions per min

the number of cy-
gine (two-stroke or
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e, I the first two data
be calculated how
certain contact. hreaker
at & cerain number of

are can

-steoke engine gives
onecylinder
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Toutstroke engine
pulses at the
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the number of pulses
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Eives half the
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the formula fos
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ses per second {p.ps.)
per minute (rpm.)

where p=

By me:
up Table | which lmmediately shius the
fixed rpm. p.ps ratio for each type of
engine. For instance, a most common
engine is the four-cylinder fourstroke. At
6000 rpm, this engine produces 100
p.pa To express the rpm. in four digits
will therefore take same 30 seconds, This
B, of coune, aut of the question because
within the time span of 30 seconds the

mumber of Tpm s subect to variation
Comsequently, the number of digits
shown is reduce two. The measuring
mme fa them onby thrée tenths of a
second, The an thus be
mearured \-.lh v of < %,
which i

care whether

45T ep

The circuit

The pulses sced by the comtsc

breaker are wually a bit frayed due to
contact ‘chatter’, and the voltage pro-
duced is varisble because of the resulling
inductance voitages.
Since electronic cireuits in general have o
severe distike of industive vollage peaks.
these voltages will have to be sappressed,
at Jeast limited, A zener with a capa-
citor in parallel for the sham peaks
provides sufficient protection. This pro-
tective network i formed an

R
Dy (see figure | ). Thus the inductive peaks,
and to some extent akso contact chatter,
chatter is
stable

are sippressed. The remaining

IC. This oe-shot responds 1o pulbies with
a width of $0 s or more. In sddition, the
one-shot pawes pules wider than the
charasteristic palse time for their entire
length, %o that spuricus pubses have no
effect,

The timebase s provided by a simple, yet
relatively stable UFT-oscillatar. 113 pialse
width can be adjusted aver a whde
range by means of potentiometers Ry and
Ry the first is for coamse adjustment, the
second for fime. In some cases the vahue of
Ry must be changed (larger of smaller) ta
enable the required pulse width to be set

In contrast to the usual circuits, the out-
put pulse b not used to drive 3 counter
gate. The signal 1o be counted is fed con-
tinuously 10 the counter inpat of the
dightal counter used. This i posible
because the measuring time i 5o long that
the messring emror due to the latch- and
esct fime is neglegible.

The skgnal for the buffer memory used in
the counter is derived from the discharge
pulse the UIT produces across Rg. The
transistors Ty and Ty provide a level
suitable for TTL circuits.

The latch signal thus oblained s 3
positive pubse, The negative edge of this
pulbse is used for triggering & ot §0
that & reset pubse can be produced after
the latch pubse. The dec:

T4 (penerally
counterd must be reswt with o positive
pulse. However, the omeshot produces a
negative pulse.  Moreover, the delay
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between latch and reset & too small to
emsure optimum functioning. Therefore,
the positive trailing edge of the negative
pulse is msed. After differentiation with
Cy and Rys 3 useful signal appears o the
resel outpul, Dhode Dy wppresses the
differentiated  pulse caused by the
megative flank
So far the overall comtrol circuit,
layoul ks shown in figure 2

¢ In priecipe any digital drradc counter
can be used, and one thal is eminently
suitsble is the minitrom counter, This
decaile counter consists of a display board
with several counter boards moumted
at right argles to it. For this applicstion
the display board is shortened fo about
5 cm, 0 that it can sccomodate only two
minitrons.  The  complete  minitron
<ounter with two decades is then a block
of no mote than 5 x b The
dimensions of the control circuit board
ane seduced correspandingly
The disgram of the minitron counter s

s

shown in figure 3. The 7490 is connected
The

as a normal divide-by-ten clrcuit,
et inemary, or laicl
IC contains four D-flipfio
the Information fram the
on  contimuomly, s requied,
mounting the IC on the board, pin 8 must
be cut off; or, if IC sockets are wied, pin §
can be remaved (rom the IC socket

¥ia the T475, the BCD information it fed
to the T-egment decoder 7447 which

When

drives the minitron directly. The baard is
shown in figure 4. By means of soldered
connections the display and counter

circuit boards are joined 1o form a kind of
block, Figure 5 shows how and where
the soldered conmections must be made
The width of the cos ol board matches
that of the counter boards so that that,
100, can be soldsned to the display board.

Supply
The rev. counter operates on the usual
woltage for TTL-ICs, that is 5V,

Figurs 1. Ciroust disgram of the control cimust.

Figurs 2. Printed circuit beard and companest
liy-cast for the control cirit.
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Adjustment Adj with the tone with the formula given above. So far 0
e several ways of adu..lu—; the For this m good
hod However, the circult tesp
square wave voltsges, s ihe
pene ill have to produce @ 5

wave outpat,
wave must be comve
ing toa | wawe

ed can be calculsted | This can be dome with the simple
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Engine type

eyl 2o
2yl
3l
1oyl Aerokn| 500G
2oyl desrcke| 3000

Aoyl daoke| 1500
Syl dqmke| 1000

| 8yl danokn 750
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Figurs I Circuit disgram of the minitme
ducache,

Figurs 4, Printed sireuit board and sompanent
liycut fur couster e displey. For this
particular spplication the dipley Board can be
shorteesd 1o sbeul § em.

Figurs 5. The phatograph shows caurty hoe
the solderd connections batwesn the fas
sy mnt be mde,

Figurs B, Auxillary eircuit fos sdferting the e
counter lyy means of  1one genarsioe ot with
tha muins frequency.

Figure 7. If the sngine has mar thes one
ignision soil, this maslieey citewit cin be ussd
1o olb1ain & Eatreet ipmd indication






