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Two-Tone Train Horn : $1 is operated, and an output pulse is then 

generated at pin 3 of IC1. R1 and C2 set the 
pulse duration at about 2 seconds or so. This 
pulse is used to control the gate input of IC3. 
Normally the gate input at pin 4 is held low and 
no oscillation is produced. During the output 
pulse from IC1 the gate input is taken high, 
and a tone is generated by the circuit. 

IC2 is the second monostable, and this is 

triggered at the same time as IC1. It has a shorter 
output pulse duration which is set at just over 

This is a simple sound effects unit for model 
railway enthusiasts. On pressing the push-button 

switch, a two tone horn sound is produced of 
the type associated with diesel locomotives. 
In other words, an initial tone lasting about 

one second in duration, followed by a tone 50% 
higher in pitch, and also having a duration of 
about one second. If preferred, the horn can 
be triggered automatically at a certain point on 
the track (just before a level-crossing, for instance). : one second by R3 and C3. The output pulse from 

Automatic triggering is possible using a reed : IC2 is coupled to the modulation input of IC3 via 
switch under the track, and a magnet fitted > -VRI. During the initial second or so after triggering, 

in a piece of the rolling stock. : the output of IC2 will be high, and it will pull the 
The circuit, shown in Figure 1, is based on : Output frequency of IC3 lower. IC3 will remain 

three 555 timers. Two of these operate as : switched on for a little over a second once the 
monostables which control the timing of the : Output pulse from IC2 has ceased. With IC2’s 
tones, and the third actually generates the : output low, the tone from IC3 is pulled higher 
tone. IC3 acts as the tone generator, and it : in pitch. VR1 is adjusted to give the correct 
operates in a standard 555 astable mode. : difference between the pitches of the two tones. 
The output of IC3 drives a high impedance Low power 555s are used for IC1 and IC2 in 
loudspeaker via a simple low-pass filter (R6 & C5). : order to minimise the current consumption of 
The filter provides a more realistic sound by : the circuit. Under quiescent conditions the 
removing the higher frequency harmonics in : current consumption is about 8mA, but it 
the output signal. Note that IC3 should be a : increases to about 20 to 25mA when the horn 
standard 555 and not a low power type. Low : is sounding. A fairly high capacity battery is 
power versions of the 555 are not very good : needed, such as six AA (HP7) size cells in a 
at driving low impedance loads, and will not : plastic holder. Connections to the holder are 
give good results in this circuit. LS1 must be a : made via a standard PP3 battery clip. 
high impedance (50Q or greater) loudspeaker, Construction of the unit is very straightforward. 
and not an 8Q type. : Although the lower power 555s use CMOS 

IC1 is a standard 555 monostable which has : technology, they do not require any special 
its trigger input taken high by R2 under standby : handling precautions. If you require manual 
conditions. The trigger input is taken low when : and automatic triggering, simply wire the reed 
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Figure 1. Two-tone train horn circuit diagram. 

switch and the push-button switch in parallel. 
In fact it is possible to trigger the circuit from 
several reed switches at strategic points around 
the track by simply wiring them all in parallel. 
VR1 is adjusted by trial and error to obtain what 
is judged to be the most realistic effect. When 
triggering the unit manually make sure that you 
only operate S1 momentarily. If it is held down 
for a second or more the timing of the circuit 
will be affected, and the correct effect will not 

be produced. If desired, the duration of the 
sound effect can be changed by altering the 

: values of R1 and R3. The total duration of the 
Prototype two-tone train horn. : sound is proportional to the value of R1. R3 should 

: : be maintained at about half the value of R1. 
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Simple Digital 
Capacitance Meter 
This digital capacitance meter provides an 
interesting alternative to a simple analogue 
capacitance meter. The cost is comparable to 
an analogue equivalent, and the resolution and 
accuracy of the two digit display is at least as 
good as that provided by a small panel meter. 
The unit covers a useful spread of capacitance 
values in its five measuring ranges. These have 
full-scale values of 990pF, 9-9nF, 99nF, 990nF, 

and 9-9uF. An overflow indicator is included. 
In order to keep the unit as simple as 

possible the control logic has been kept to a 
bare minimum. In effect, the user provides 
some of the control logic by pressing a push- 
button switch when a reading is required, and 
operating a second button to reset the display 
to zero before the next reading is taken. The 
circuit diagram is shown in Figure 2. Looking 
at the operation of the circuit in broad terms, 
IC5 acts as a monostable which has the test 
capacitance as the capacitive element of the 
C-R timing circuit. IC4 acts as a clock oscillator 
which feeds into a two digit counter based 
on IC2 and IC3. The output pulse from the 
‘monostable controls the gate input of the 
counter circuit, and the count only proceeds 
during an output pulse from the monostable. 
The higher the test capacitance, the longer the 
monostable pulse duration, and the higher the 
count. There is a linear relationship between 
the test capacitance and the number of clock 
pulses registered by the counter. In practice the 
clock frequency is chosen so that the counter 
directly indicates the test capacitance. 

Looking at the circuit in a bit more detail, 
the monostable is based on two CMOS NOR 
gates (IC5b and IC5c). The low self-capacitance 
of this configuration ensures good accuracy 
with small test capacitances. IC5a acts as an 
inverter at the output of the monostable. This 
gives a better output waveform and also provides 
output pulses of the correct polarity for the 
gate input of IC3. The fourth gate in ICS is left 
unused. S4 provides five switched timing 
resistances which give the unit its five ranges. 
R19 provides the 990pF range — R23 provides 
the 9-9uF range. S2 is used to trigger the 
monostable and take a reading. R24 and C3 
provide ‘debouncing’ for S2. 

The clock oscillator is a standard 555 astable. 
A low power 555 is used in order to keep the 
current drain from the battery as low as possible. 
VRI1 enables the clock frequency to be adjusted, 
and this is the calibration control. The counter 
is a straightforward design based on two CMOS 
4026BE decade counters and display drivers. 
The carry out output of IC2 drives the input of 
a ‘D’ type flip/flop (C1). The 4013BE is actually 
a dual flip/flop, but in this circuit only one section 
is utilized. This acts as a sort of data latch which 
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Figure 2. Simple Digital capacitance meter circuit diagram. 
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switches on the overflow indicator if the count 
goes beyond ‘99’. With a two digit display and 
right-hand decimal points, it is not really 
possible to use the decimal point segments for 
their intended purpose. Therefore, the decimal 
point of one display is used as the overflow 
indicator, and the other one is simply left unused. 
It is still quite easy to convert readings into 
their corresponding capacitance values. S1 is 
used to reset both the main display and the 
overflow indicator. The current consumption of 
the circuit varies depending on the number of 
display segments that are switched on, but it 
is in the region of 50mA. This requires the use 
of a fairly high capacity battery, such as six AA 
(HP7) size cells in a holder. 
When constructing this project bear in 

mind that, apart from IC4, the integrated 
circuits are CMOS types. They therefore 
require the standard antistatic handling 
precautions. The displays must be common 
cathode LED types. IC3 drives the units display 
(i.e. the right-hand display). A holder for the 
display is made by cutting a 20-pin DIL holder 
into two 10-pin SIL types, or ‘Soldercon’ pins 
can be used. SK1 and SK2 can be a couple of 
1mm sockets mounted on the front panel of 
the unit, and many capacitors will readily 
connect to these. However, a couple of test 
leads terminated in small crocodile clips will 
be needed in order to make the connections 
to some types of capacitor. Alternatively, 
a pair of crocodile clip leads can simply 
be hard wired direct to the circuit board. 

A close tolerance capacitor is needed in 
order to calibrate the unit. The unit can be 
calibrated on any range, and the value of the 
calibration capacitor should be at least half 
the full-scale value. For example, an 8-2nF 
capacitor could be used to calibrate the unit 
on the 9-9nF range (R20 switched into circuit). 
A series of readings would be taken, and RV1 
would be adjusted by trial and error to obtain 
a consistent readings of ‘82’ on the display. 
One final point is that capacitors should 
always be discharged before connecting 
them to any capacitance meter. 

Prototype digital capacitance meter. 
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Simple Graphic Equaliser 
A full-blown graphic equaliser covers the entire 
audio range in about eight to ten bands, with 
each level control covering roughly one octave. 
These days many audio devices incorporate a 
sort of cut down version of graphic equaliser. 
These are frequently found in ‘ghetto blasters’, 
and even personal stereo units. They usually 
have four or five level controls with each one 
covering a couple of octaves or so. This obviously 
gives far less precise control than a full graphic 
equaliser, but, on the other hand, it is much 

better than simple bass and treble tone controls. 
The circuit in Figure 3 is for a simple four 

band graphic equaliser. The approximate centre 

frequencies of the controls are 80Hz, 400Hz, 
1-8kHz, and 8kHz. These respectively control 
the bass, lower middle, upper middle, and 
treble frequencies. Each control can provide a 
maximum of about 12dB of boost and cut at its 
centre frequency. The frequency response is 
essentially flat with all four controls centred, 
and the voltage gain is then approximately unity. 

IC1 acts as a buffer stage at the input of the 
circuit, and it provides an input impedance of 
about 50kQ. The buffer stage is followed by a 
series of four response shaping circuits, one 

for each band. All four stages utilize the same 
configuration, and this is based on an operational 
amplifier in the inverting mode. R4, R5 and C3 
provide a half supply bias for the non-inverting 
inputs of all four stages. 

If we consider the operation of the first stage 
(which is based on IC3a and covers the lowest 
frequency band), R3 and R6 are a negative 
feedback network which sets the voltage gain 
at unity. However, frequency selective negative 

feedback is provided by R7, R8, VR1, C4, and C5. 
If we ignore C5 for the moment, C4 significantly 
shunts R6 at high frequencies when the wiper 
of VR1 is at the top end of its track. This gives 
increased feedback at high frequencies, and 
high-frequency cut. With the wiper of VR1 at 
the bottom end of its track, C4 shunts R3 at 
high frequencies. This gives reduced negative 
feedback and high-frequency boost. R3 and R8 

ec 
a] 
seed 

a 
o 
5 
a 
Ww 
fw 

& 
uw) 
md 
= 
o 
A 

o 
= 
= 



limit the effect of C4, and keep the maximum 
amounts of boost and cut within reasonable 

bounds. C5 is used to effectively short circuit 
VRI1 at high frequencies, which nullifies C4 and 
leaves the circuit with its basic unity voltage 
gain. The circuit values are chosen so that 
C4 can introduce high-frequency boost or cut 
over the frequency range that is of interest, 
but C5 eliminates any doctoring of the 
frequency response at higher frequencies. 
The steadily reducing capacitance values 
used in the subsequent stages results in them 

covering progressively higher frequency ranges. 
The component layout is not particularly 

critical since the circuit can only produce a 
modest amount of voltage gain. It should be 
borne in mind that setting a level control for 
‘cut’ results in the relevant operational amplifier 
having less than unity voltage gain. This does 
not seem to produce any problems using 1458Cs 
for IC2 and IC3, but many operational amplifiers 
can become unstable when used at less than 
unity voltage gain. The LF353N for example, 
does not seem to work well in this circuit, with 

severe high-frequency instability occurring at 
some control settings. It is therefore advisable 
to use the humble 1458C for IC2 and IC3, 
rather than a more modern device, unless 

the alternative device is known to be stable 
when used at less than unity voltage gain. 
The current consumption of the circuit is only 
about 5mA, and a PP3 battery is therefore 
perfectly adequate as the power source. 

Audio/Visual Metronome 
The original metronomes were purely 
mechanical devices having clockwork 
mechanisms (‘Maelzel’s’ metronomes). 
These are rapidly becoming collectors items, 
and modern metronomes are of the electronic 
variety. Mechanical metronomes have a 
swinging arm, rather like an inverted 
pendulum, and they produce a ‘clicking’ 
sound each time the arm reaches the limit 
of its swing. This gives both a visual and an 
audible indication of the beat rate. 

Prototype audio/visual metronome. 
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Figure 3. Simple graphic equaliser circuit diagram. 
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Figure 4. Audio/visual metronome circuit diagram. 

This electronic metronome also produces a 
series of ‘clicking’ sounds to give an audible 
indication of the beat, and it provides a visual 
indication via two large LEDs. The LEDs are 
operated in anti-phase (i.e. as one switches 
on the other switches off), giving a form of 
visual indication that is roughly analogous 
to the swinging arm of a mechanical 
metronome. The beat rate can be varied from 
approximately 30 to 300 beats per minute. 

The circuit in Figure 4 is based on two 555 
timers and a CMOS 7-stage binary counter. 

IC1 is the clock generator, and it is a low power 
555 timer used in the standard astable mode. 
An ordinary 555 can be used for IC1, but this 
will increase the current consumption of the 
circuit by about 8mA, with a much shorter 
battery life. The timing components are R1, R2 
VRI, and C2. Although the ‘click’ rate is in the 
frequency range 0:5Hz to 5Hz, the clock 
oscillator has to operate over a much higher 
range of frequencies as it drives the speaker 
via 6 stages of the binary divider. It therefore 
operates at 64 times the output frequency, 
or in other words at around 32 to 320Hz. 
An advantage of this system is that it avoids 
the expense of a good quality, high value 
timing capacitor. 

IC2 is the seven stage binary divider, 
a CMOS 4024BE. C3 couples the output from 
the sixth stage of IC2 to the input of a 555 

based monostable circuit. The trigger input 
of IC3 is biased to about half the supply 
voltage by R5 and R6. Negative output 
transitions from pin 4 of IC2 briefly take the 
trigger input of IC3 below one third of the 
supply potential, and an output pulse is 

produced at pin 3 of IC3. R7 and C4 set the 
duration of the output pulse at a fraction 
of a millisecond, which gives a suitably high 
pitched ‘click’ sound. C5 couples the output 

) 

pulses from IC3 to a moving coil loudspeaker. 
I would not recommend using a low power 
version of the 555 timer for IC3 as many of 
these seem to give erratic operation when 

driving low impedance loads. Also, the output 
stages of some low power 555s cannot supply 
high enough output currents to give good 
results in this application. 

The output of IC2’s seventh divider stage 
is used to drive the two LEDs, which are 

connected so that they operate out-of-phase. 
D2 is switched on when pin 3 of IC2 goes 
high — D1 is switched on when it goes low. 
As each LED only switches on at every other 
‘click’, the LEDs are operating at half the 
‘click’ frequency. Hence the LEDs are driven 
from stage seven of IC2 while the ‘click’ 
generator is driven from stage six. 

The current consumption of the circuit 
is about 12mA. This necessitates the use 
of a fairly high capacity battery, such as 
six HP7 size cells in a plastic holder. 
Construction of the unit is fairly 
straightforward, and the component 

layout is not critical. Bear in mind though, 
that IC2 is a CMOS device which requires 
the standard antistatic handling precautions. 
Virtually any LEDs are suitable for D1 and D2, 
but large high efficiency LEDs will be 
much more conspicuous than small low 

efficiency types. A scale calibrated in beats 
per minute must be marked around VR1’s 
control knob. The calibration points 
must be found by trial and error, with the 
beat rate being determined by counting 
the number of ‘clicks’ in a one minute 
period. At high beat rates adequate 
accuracy should be obtained by counting 
the number of ‘clicks’ in twenty seconds, 
and then multiplying by three to get the 
beats per minute. 
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Model Train Signal Lights 
This is a circuit for a simple three-colour signal 
for a model railway. It operates automatically, 
changing from ‘green’ to ‘red’ as the train 
passes the signal. After a preset time the signal 
changes to ‘amber’, and after a further period 
it goes back to ‘green’ once again. This is a 

sort of simplified version of the real thing, 
where the signals change as the train passes 
by sensors along the track. In this case there is 

only one sensor, which is positioned beside the 
signal. The other changes are provided by a 
timing circuit, which is slightly less authentic, 
but makes the signal much easier to install. 

The circuit, shown in Figure 5, is built around 

IC2, which is a CMOS decade counter and 

one-of-ten decoder. In this case only outputs 
‘0’ to ‘3’ of the decoder section are utilized, 

the other seven outputs are simply ignored. 
C3, R7, and D4 supply a reset pulse to IC2 at 

switch-on, so that it commences with output ‘0’ 
high. This switches on D1, which is the ‘green’ 

signal LED. IC1 is a 555 timer which is used 
here as a low-frequency clock oscillator which 
provides a clock pulse to IC2 every three seconds 
or so. The first clock pulse results in the ‘0’ output 
going low, and output ‘1’ going high. This switches 
off D1, and switches on D2 (the ‘red’ signal LED). 
On the next clock pulse output ‘1’ goes low and 
output ‘2’ goes high. This results in D2 switching 
off, and the ‘amber’ LED (D3) turning on. On 
the next clock pulse output ‘4’ goes high, but 
due to the coupling through R6 this resets IC2 
so that output ‘4’ immediately returns to the 
low state, and output ‘0’ goes high. This takes 
the circuit back to its initial state, with D1 

switched on, and a ‘green’ signal being produced. 
Some control logic is needed, so that the 

circuit only goes through this sequence of events 
when it is triggered by the passing train. The 
circuit must halt once it has cycled back to 
a ‘green’ signal. This control logic is provided 
by IC3, which is a 4013BE dual ‘D’ type flip/flop. 
In this circuit only one section of the device is 
used. The inputs of the unused section of IC3 
are connected to the OV supply in order to 
protect them against static charges and to avoid 
spurious operations. The other section operates 
really as just a simple set/reset flip/flop, with 
the clock and data inputs simply being wired to 
earth. Like IC2, IC3 is supplied with a reset pulse 
at switch-on. This takes the Q output low, which 
in turn inhibits IC1 so that no clock signal is 
produced. R8 ties the ‘set’ input of IC3 to earth, 
but this input is pulsed high when sensor 
switch S1 is activated. This takes the Q output 
of the flip/flop high, and activates IC3. This 
results in the signal changing to ‘red’ immediately, 
and to ‘amber’ and then ‘green’ after a few 
seconds. IC3 is reset when output ‘4’ of IC2 
pulses high, so that once the signal returns to 
‘green’, the Q output of IC3 inhibits IC1. This 
holds the signal at green until S1 is activated 
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Figure 5. Model train signal lights circuit diagram. 
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The assembled go/no go thyristor tester. 

again. The sequence is then repeated, and will 
be repeated each time S1 is activated. The current 
consumption of the circuit is about 15mA, or 
about 7mA if a low power 555 is used for IC1. 

Construction of the actual railway signal is 
obviously unusual. D1 to D3 must be mounted 
in a model signal, and it is not too difficult to 
improvise something reasonably convincing. 
Rather than controlling the LEDs directly, IC2 
could be used to control them via common 
emitter switching transistors. This would enable 
a higher drive current to be used, and would 
also permit miniature filament bulbs to be used. 
S1 can be either a micro-switch or a reed type. 
In the case of a micro-switch, things must be 
arranged so that the actuator is operated by the 
passing train. For this application a reed switch 
mounted under the track is preferred. This is 
operated by a small bar magnet fitted in a piece 
of rolling stock. This method requires no direct 
contact with the train, which eliminates any slight 
risk of occasional derailments. Note that IC2 
and IC3 are CMOS devices which require the 
usual antistatic handling precautions. The duration 
of the ‘red’ and ‘amber’ signals is easily altered 
as it is roughly proportional to the value of R2. 

Prototype model 
train signal 
lights. 

Go/No Go 
Thyristor Tester 
This circuit (Figure 6) was designed to give 
a quick go/no go test of thyristors that you 
might find in ‘bargain packs’, etc. Thyristors 
are also known as silicon controlled rectifiers. 
They are like a diode, in that current can 
only flow one way through it. However, 
the thyristor has an additional terminal, 
known as the gate; if sufficient current 
is applied to the gate, then the device 
will stay permanently latched on. The 
only way to turn the device off is to either 
short-circuit the anode-cathode junction, 

or reduce the anode-cathode current 

below the ‘holding’ current, which 
is the minimum current necessary to keep | 

the device on. The former method was 
used in this circuit. It is also possible to 
test thyristors using a multimeter, but this 
circuit has the advantage of being less ‘fiddly’ 
to use, and it also gives you an idea of how 
well the device under test switches from 
a non-conducting to conducting state. 

Circuit operation is as follows: ICla 
and b form a standard astable multivibrator, 

with a working frequency of about 2°5HZz; 
R1 and Cl set the frequency of the astable. 
Pulses from the astable are fed to the clock 
input of IC2, which is a ‘1-of-10 decoder’. 
As successive pulses are fed to IC2, each of its 
outputs will go high then low, in sequence. 
When the last output goes high/low, the 
sequence starts again. When output 1 of IC2 
goes high — roughly to the supply voltage — 
this voltage will be fed to the gate of the 
device under test through R2. This turns 
on the thyristor, and LD1 will be illuminated. 
R4 is the current limiting resistor for LD1. 

Now, two clock pulses later, output 3 

of IC2 will go high, and this turns TR1 
fully on, short-circuiting the anode-cathode 

junction of the device under test and, 
therefore, turning it off. LD1 will now be 
extinguished. When output 7 of IC2 goes 
high five clock pulses later, IC2 is reset 
and the whole sequence starts Over again. 
S1 is the on/off switch, and must be pressed 
down long enough to see if the device 

under test works. C2 is a supply 
decoupling capacitor. 

If, when testing a thyristor, LD1 is 
permanently on, or it does not come 
on at all, then the thyristor is probably 
suspect. When connecting a device to be 
tested, you can use either flying leads 
and clips, or sockets. Flying leads and clips 
were used on the prototype. A red lead and 
clip were used for connecting to the anode, 
a black lead and clip to the cathode, and a 
yellow lead and clip to the gate. Current 
consumption of the unit is about 11mA. Mini-Circuits for Education 
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Figure 6. Go/no go thyristor tester. 

Soil Moisture Tester 
This circuit (Figure 7) was designed to give 

gardeners a quick indication of how wet or 

dry the soil is in their gardens or greenhouses. 
It can also be used to test how wet or dry the 
soil of house plants is. The usual way to 

determine the wetness or dryness of soil 

electronically is to measure the resistance of 
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Figure 7. Soil moisture tester. 
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the soil, and then give some kind of visual 
or aural indication of its value. For a visual 
indication, you can use circuits that drive 
moving coil meters or bar graph displays. 
However, these can be costly. It was decided 
to use a circuit that gave an audible indication 
of soil resistance because it was cheaper, 
and with practice you can gauge the wetness 
of the soil quite quickly. 

The circuit is described below. It is based 
around a well-known square wave oscillator 
circuit. ICla is an integrator, with C2 being 

charged and discharged through RV1, the 
soil resistance, and RS. IC1b forms a Schmitt 

trigger circuit, whose switching points are 
determined by R3 and R4. When the soil is wet, 
its resistance will be low, and therefore C2 
charges and discharges faster. Therefore, 
the frequency of oscillation of the circuit 
will be higher. When the soil is dry, the 
resistance between the probes will be higher, 
and C2 will charge and discharge at a slower 
rate, and the frequency of oscillation of the 
circuit will be lower. RV1 allows the frequency 
of operation to be varied when the circuit 
is in use. The frequency of operation can be 
varied between about 1:3kHz for very wet soil, 
down to 100Hz or less for very dry soil. 

R1 and R2 are biasing components for IC1la 
and IC1b, setting the non-inverting and 
inverting inputs to half of the supply voltage. 
C1 provides AC decoupling for R2. C3 feeds 
the output of IC1b to LS1. It may seem 
unusual not to have some kind of buffer 
circuit between the output of IC1b and the 
loudspeaker, but there is enough drive from 
the output of IC1b to drive a high impedance 
speaker at a reasonable volume. The current 
consumption of the unit is around 9mA. 

To use the circuit, place the probes into 
the soil to be tested, press $1 and note the 
tone. A low tone means that your soil is 

dry and should be watered. A high tone 
means that your soil is wet and should 
not be watered. 

There are no special construction 

requirements for this circuit. The probes were 
made using bolts, solder tags and nuts for fixing 
to whatever type of case you decide to use. 



Mini-Circutts 

PARTS LISTS 
TWO-TONE TRAIN HORN 

RESISTORS: All 0-6W 1% Metal Film (Unless specified) 
Ri 4M7 1 (M4M7) 
R2,4 10k 2 (M10K) 
R3 2M2 1 (M2M2) 
R5 39k 1  (M39K) 
R6 47Q 1  (M47R) 
RV1 47k Miniature Horizontal Preset 1 (UHO5V) 

CAPACITORS 
Ci 100uF 1OV Electrolytic 1 (FB48C) 
C23 47OnF Polyester Layer 2 (WW49D) 
C4 33nF Polyester Layer 1 (WW35Q) 
C5 2u2F 100V PC Electrolytic 1 (FB15R) 
C6 100uF LOV PC Electrolytic 1  (FFAOL) 

SEMICONDUCTORS 
IC1,2 TS555CN 2 (RA76H) 
IC3 NE555N 1 (QH66W) 

MISCELLANEOUS 
LS 66mm Diameter 64Q Speaker 1 (WF57M) 
Si Push to Make Switch (see text) 1 (FH59P) 
S2 SPST Ultra Miniature Toggle 1 (FH97F) 
Bi AA Size Cells 6 (FK55K) 

6 3 AA Battery Holder 1 (HQO1B) 
Battery Clip 1 (HF28F) 
8-Pin DIL Socket 3 (BLi7T) 

DIGITAL CAPACITANCE METER 
RESISTORS: All 0‘6W 1% Metal Film (Unless specified) 

Ri,17, 
22,20 10k 4 (M10K) 
R2 560Q 1 (M560R) 
R3 to 16, 
R23 1k 15 (M1K) 
R18 4k7 1 (M4k7) 
R19,24 10M 2 (M10M) 
R20 1M 1  (M1M) 
R21 100k 1 Mt100K) 
VR1 10k Miniature Horizontal Preset 1 (UHO3D) 

CAPACITORS 
C1 100uF 10V Electrolytic 1 (FB48C) 
C2 3n3F Polyester Layer 1 (WW25C) 
C3 100nF Polyester Film 1 (BX76H) 

SEMICONDUCTORS 
IC1 4013BE 41 (QXO7H) 
IC2,3 4026BE 1 (QX15R) 
IC4 TS555N 1 (RA76H) 
ICS 4001BE 1 (QXO1B) 
Display 1,2 O-5in. Common Cathode 

7-Segment Display 2 (FR41U) 

MISCELLANEOUS 
Sij2 Push to Make Switch 2 (FHOS9OP) 
S3 SPST Miniature Toggle Switch 1 (FH9/F) 
S4 6-Way 2-Pole Rotary Switch 1 (FF/4R) 
SK1 Miniature Red Crocodile Clip 1 (FM37S) 
SK2 Miniature Black Crocodile Clip 1 (FK34M) 
Bi AA Size Cells 6 (FK5S5K) 

6 3 AA Battery Holder 1 (HQO1B) 
Battery Clip 1 (HF28F) 
8-Pin DIL IC Socket 1 (BL177T) 
14-Pin DIL IC Socket 2 (BL18U) 
16-Pin DIL IC Socket 2 (BL19V) 
20-Pin DIL IC Socket 1 (HQ77J) 

SIMPLE GRAPHIC EQUALISER 
RESISTORS: All 0-6W 1% Metal Film (Unless specified) 

2 Ri,2 100k (M1O00K) 
R3,6,9, 
10,13, 
14,17,18 1M8 8 (M1M8) 
R4,5 3k9 2 (M3KQ9) 
R7,8,11, 
y hepa he 
16,19,20 15k 8 (M15K) 
RV1,2,3,4 100k Linear Potentiometer 4 (FWO5V) 

CAPACITORS 
C1 100uF 1OV PC Electrolytic 1. (FLO) 
C2 1uF 1OOV PC Electrolytic 1 (FFO1B) 
C3 22uF 25V PC Electrolytic 1 (FFO6G) 
C4 4n7F Polyester 1 (WW26D) 
C5 A47nF Polyester 1 (WW37S) 
C6 1nF Polyester 1 (WW22Y) 
C7 10OnF Polyester 1 (WW29G) 
C8 220pF Polystyrene 1 (BX30H) 
C9 2n2F Polyester 1 (WW24B) 
C10 47pF Polystyrene 1 (BX26D) 
Cli 47OpF Polystyrene 1 (BX32K) 
Oi2 10uF 50V PC Electrolytic 1 (FFO4E) 

SEMICONDUCTORS 
IC1 UAT41C 1 (QL22Y) 
IC2,3 MC1458CN 2 (QH46A) 

MISCELLANEOUS 
Wise Standard *in. Jack 2 (HF91Y) 
Si SPST Ultra-Miniature 

Toggle Switch 1 (FH97F) 
B1 PP3 Size Battery 1 (FK58N) 

PP3 Battery Connector 1 (HF28F) 
8-Pin DIL IC Socket 3 (BL17T) 

AUDIO/VISUAL METRONOME 
RESISTORS: All 0-6W 1% Metal Film (Unless specified) 

(M47K Ri 47k 1 ) 
R2 3k3 1 (M3K3) 
R3,4 1k 2 (M1K) 
R5,6 5k6 2  (M5K6) 
R7 56k 1  (M56K) 
RV1 470k Linear Potentiometer 1 (FWO7H) 

CAPACITORS 
CLS 100uF 1OV PC Electrolytic 2  (FF10OL) 
oe 47nF Polyester 1 (WW37S) 
C3 330pF Ceramic 1 (WX62S) 
C4 4n7F Polyester 1 (WW26D) 

SEMICONDUCTORS 
ICL TS555CN 1 (RA76H) 
IC2 4024BE 1 (QX13P) 
IC3 NE555N 1 (QH66W) 
D1,2 10mm Red LED 2 (UK286F) 

MISCELLANEOUS 
SL SPST Miniature Toggle Switch 1 (FH97F) 
LS1 77mm Diameter 8Q Speaker 1 (YW53H) 
Bi AA (HP7) Size Cells 6 (FK64U) 

Battery Clip 1 (HF28F) 
6 3 AA Battery Holder 41 (HQO1B) 
8-Pin DIL IC Socket 2  (BL17T) 
14-Pin DIL IC Socket 1 (BL18U) 

MODEL TRAIN SIGNAL LIGHTS 
RESISTORS: All 0-6W 1% Metal Film 
R1,6 10k 2 (M10K) 
R2 2M2 14 (M2M2) 
R3,4,5 1k 3 (M1K) 
R7 5k6 1 (M5K6) 
R8 2k2 1 (M2K2) 

CAPACITORS 
C1 100uUF 25V PC Electrolytic 1 (FFIAiM) 
2 1uF 1OOV PC Electrolytic 4. {FFOLB) 
C3 100nF Polyester 1 (WW41U) 

SEMICONDUCTORS 
IC1 NE555N 1 (QH66W 
IC2 4017BE 1 (QXO9K) 
IC3 4013BE 1 (QXO7H) 
D1 Green LED 1 (WL28F) 
D2 Red LED 1 (WL27E) 
D3 Orange LED 1 (WL29G) 
D4 1N4148 1 (QL8OB) 

MISCELLANEOUS 
oe I Miniature Reed Switch 1 (FX70M) 

Magnet 1 (FX72P) 
8-Pin DIL Socket 1 (BL177T) 
14-Pin DIL Socket 1 (BL18U) 
16-Pin DIL Socket 1 (BL19V) 

GO/NO GO THYRISTOR TESTER 
RESISTORS: All 0-6W 1% Metal Film 
Ri 2M2 a 
R2,R3 3k3 2 
R4 8200 i 

CAPACITORS 
Gd. 100nF Polyester 1 
C2 1uF 1OOV Electrolytic a 

SEMICONDUCTORS 
LD1 5mm Red il 
ICL CMOS 4001 1 
IC2 CMOS 4017 2 
TRI BC107 ul 

MISCELLANEOUS 
ou Push to Make Switch i 
B1 PP3 OV Battery AL 

Battery Clip 1 
14-Pin DIL Socket A 
16-Pin DIL Socket 1 
Red Crocodile Clip 2. 
Black Crocodile Clip a. 
Yellow Crocodile Clip if 

SOIL MOISTURE TESTER 
RESISTORS: All 0-6W 1% Metal Film 
R1,R2,R5 10k 3 
R3 68k 1 
R4 330k 1 
RV1 10k Linear 1 

CAPACITORS 
C1 1uF 100V Electrolytic ll 
C2 100nF Polyester A 
C3 100uF 1OV Electrolytic a 

SEMICONDUCTORS 
ICL TLO82 1 

MISCELLANEOUS 
Si Push to Make Switch al 
B1 PP3 QV Battery al 

Battery Clip 1 
Si 64Q 0-1W uf 

8-Pin DIL Socket us 
6BA 3 1in. Bolt Z 
6BA Solder Tags 2 
6BA Nuts 4 

(M2M2) 
(M3K3) 

(M820R) 

(BX76H) 
(FB12N) 

(WL27E) 
(QX01B) 
(QXO9K) 
(QB31J) 

(FB12N) 
(CX21X) 
(FB48C) 

(RA71N) 

(FH59P) 
(FK58N) 
(HF28F) 
(YT27E) 
(BL17T) 
(BFO7H) 
(BF29G) 
(BF18U) 

The circuits and information presented here must be 
considered as a basis for your own experimentation. 

No warranty is given for suitability in particular 
applications, reliability or circuit operation. Maplin 

cannot support, in any way, the information presented 
here. However, where possible, we will endeavour 
to check that information presented is correct, 

and that circuits will function as stated. 

Mini-circuits text by Robert Penfold and J. K. Redpath. 
Copyright 1996 Maplin Electronics PLC. 
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IAPS 
MAPLIN PROFESSIONAL 

Technical Information 

Type Mass Nominal capacity 
No.8 42-59 —1-12Ah at 3002 for 4 hours/day to 1-8V 
312G 113g 2-3Ah at 225Q for 4 hours/day to 2:7V 
126 369g  5-76Ah at 75Q for 4 hours/day to 2:7V 
908S 600g  6-4Ah at 8.20 for 30 mins/day to 3-6V 
918S  1080g 15Ah at 100 for 30 mins/day to 3-6V 
HP992 581g 6: 19Ah at 10Q for 30 mins/day to 3-6V 

Type 3 

Gen Purpose No.8 
312G Battery 
Gen Purpose 126 
Gen Purpose HP992 

9088 

9188 4 
_ Gen Purpose HP992. £6 

Sealed Nickel Cadmium 
Batteries 

Nickel cadmium (NiCd) cells will replace dry batteries 
in most medium and high current applications. They 
are very economical in applications where dry batteries 
constantly need replacing. They must be recharged 
using special constant current chargers but, even if the 
cost of the charger is added to the cost of the 
batteries, they still show a considerable saving over 
dry batteries after just a few changes. NiCd cells are 
not suitable for use in very low-power applications 
such as clocks, or any similar application where a dry 
cell would only need replacing infrequently. 
All the batteries in the range should have a minimum 
life of at least 500 full charge/discharge cycles. 
Providing that the charge rate never exceeds the 
maximum current stated and the discharge rate never 
exceeds twice the current, the life should be around 
3,000 full charge/discharge cycles. Cells may be 
charged at any current up to the maximum stated, but 
will take progressively longer to charge at lower 
currents. No harm will result if the cells are charged for 

longer periods. 

Cell Nominal Dimensions Weight Standard 
size capacity Dia. x (g) charge for 

(mAh) Height (mm) 14 hours 
(mA) 

AAA 240 10-5 x 44-5 10 24 

AA 500 14-6 x 50-0 19 50 
AA 650 14-6 x 50-0 22 65 
C 1500 26-2 x 50-0 40 150 
D 1500 34-2 x 61-5 50 160 
PP3 110 48x25x16 45 12 
Note: The 500mAh AA size is available singly or in 

a pack of four. 

In the following list of industrial sizes and capacities 
three ‘tagged’ versions of standard cells are 
available. These have solder tags for making up 
rechargeable battery packs. EM27E is a tagged 
version of AG16S, AA. AG21X and JFQ99H are 
tagged versions of AG22Y SUB-C. 

Order Cell Nominal Dimensions Weight Standard 
Code size capacity Dia. x (g) charge for 

(mAh) — Height (mm) 14 hours 

(mA) 
AQ47B N 150 12:0x 29:0 8 15 

AGI1iM__1/BAA 130 146x167 6 13 

AG12N = 2/3AA 400 146x282 12 40 

AG1I7T ~—7/5AA 1100 14.6 x 66:0 30 110 

AGi6S AA 850 14.6x50:0 25 85 

EM27E AATagged 850 146x500 25 85 
AG15R_ = 2/3AF 700 17:0x 29:0 18 70 

AG1I8U = 4/5AF 1200 170x430 28 120 
AG24B-s7/5AF 2000 172x660 43 200 

AG23A AF 1400 17:0x50:0 33 140 

AGI9V. C 2000 260x500 45 200 
AG22Y  SUB-C 1200 22:7 x 42.1 55 120 

AG21X  SUB-CTagged 1200 22-7x 42-1 55 120 

JF99H  SUB-CTagged 1800 22:7x421 55 120 
AG20W D 4000 330x610 55 400 

at 

— N150 — £2310 
1/344 130 £1.300 

———__ 2IBAA 400 £1.500 
IBAA 1100 £2.820 

———CSC«éSAF 700 £1.710 
___ AGAF 1200 £2820 

______ TAF 2000 £4,330 
___ AF 1400 £3.020 

C 2000 £4,640 
| ___ SUB-C 1200 £2.510 

—_ SUB-C 1200 Tagged £2.720 
— SUB-C 1800 Tagge £3,830 

D 4000 i £6.050 

ine. Vat 

tl 
10 £2.010 
«£2210 

CHARGERS 

Universal Charger 

A nickel-cadmium battery charger capable of 
charging AAA, AA, C, D, PP3 and rechargeable 
button cells singly or simultaneously in numerous 
combinations. There are two charge sockets for PP3 
batteries and either one or two may be charged 
together. There are two positions where AAA or AA 
cells may be charged and four positions where AA, C 
or D cells may be charged. In addition there are two 
positions for rechargeable button cells, diameters 
16mm, 11-6mm or 8mm. All ten charge positions may 
be used simultaneously or in any combination. 
Each of the eight main charge positions (i.e. not the 
button cells) has an LED associated with it which 
lights when charging is in progress. In addition three 
test positions are provided, one for AAA and AA, one 
for C and D cells and one for PP3 batteries. When 
the charging switch is off, depressing the test button 
for the test position in use allows the meter to show if 
the battery is flat. The unit has 1-7m mains lead. 
Overall size: 185 x 155 x 56mm. 

Charge rates for full charge 
AAA in position marked UM3,4,5 5 to 7 hours 
AA in position marked UM3,4,5 13 to 17 hours 
AA in position marked UM1,2,3 5 to 7 hours 
C Commercial 13 to 17 hours 
C Industrial 22 to 28 hours 
D Commercial 13 to 17 hours 
D Industrial 45 to 55 hours 
Button cells 5 to 7 hours 

PP3 11 to 13 hours 
(20 hours max) 

Note that of the 6 positions for AA cells, four will 
give a fast charge and two a standard charge. 

This charger must ONLY be used with 
rechargeable cells and batteries. It must NOT be 
used to charge silver oxide, zinc-air, mercuric 
oxide, alkaline, zinc-chloride or zinc-carbon cells. 

Type exc. Vatz4 inc. Vat 

- Deluxe Nicad Charger £12,020 £9.090 £8,280 £14.130 

EDUCATIONAL SUPPLEMENT 

Standard Charger 

|  Unwersol Mi-Cd Bottery Char 

A nickel-cadmium battery charger capable of 
charging between 1 and 4 AA, C or D cells singly or 
simultaneously in any combination. In addition one 
PP3-size ni-cad can also be charged. Five LEDs are 
provided which light to show which charge positions 
are in use. Also one position may be used to test the 
cells (not PP3). With the cell in this position throw the 
switch provided to ‘test’ and the strength of glow of a 
special lamp shows the cell condition. If the lamp fails 
to glow or is very dim, charge the cell fully. If the 
lamp shines strongly the cell is charged. The unit has 

- 1-7m mains lead. Overall size: 214 x 108 x 56mm. 

Charge rates for full charge 
AA 14 to 16 hours 
C Commercial 20 to 25 hours 
C Industrial 35 to 40 hours 

D Commercial 20 to 25 hours 

D Industrial 70 to 75 hours 

PP3 14 to 16 hours (24 hours max) 
This charger must ONLY be used with 
rechargeable cells and batteries. 

Order Type Price each exc. Vata? inc, Vat 
Code » & & 
51375 1  ——- NeCadCharger «£7,720 £5,960 £5,250 £9,080 

CABLES 

Euro Socket to 13A Plug 
Lead 

Moulded, high quality plug and socket non- 
rewirable cable assembly 2m long and rated at 5A 
250V AC. The plug is supplied with a 5A fuse. 
Colour black. 

Order = Type 

51376 «Euro Pin Lec 

Extra-Flexible Wire 

A very flexible wire ideal for test leads, and as 
inter-connection wires which are frequently being 
moved. 

55/0-1mm copper 
1mm very flexible PVC 
2-8mm 

Stranded core, single: 
Sheath: 
Overall diameter: 
Nom. conductor area: 0-438mm? 
Max. working voltage: 650V DC, 500V AC 
Max current: 2:-5A 
Colours: Black, Blue, Green, Red 

Sold per metre (max. length in one piece 25m) and 

on 25m reels. 

__ Type Price each exc. Vateas inc. Vat 
ht & G 

Extra Flex Black  £0.204 20240 
25m Extra Flex Black £3.250 £2.890 £2,750 £3.830 
 EwraPlexBue (02 = 
25m Extra Flex Blue $3,250 £2800 £2,750 £3,830 

_ _GxtraPexGreen G4 
25m Extra Flex Green£3.250 £2890 £2750 £3.80 

__EvraFlexRed 2M ~~ 
25m Extra FlexRed £3.250 £2,890 £2,750 £3,830 

Sales: 01702 554000 @ Fax: 01702 554001 @ Customer Services: 01702 554002 @ Technical Helpline: 01702 556001 
See end of supplement for postage details 
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sa _ oan _ 
Metallised Ceramic Plate 

A iiexibiery wire for “ienaral purpose arid pene duty Capacitors 
interconnections within apparatus. : 

Stranded core, single: 16/0-2mm copper 
Sheath: 0-3mm PVC — conforms to 

DEF61-12 (part 6) Type 2 
Overall diameter: 1-6mm 

Nom. conductor area: 0-5mm2 
Max. working voltage: 1000V rms 
Max. current: 3A 
Colours: Black, Blue, Brown, Green, 

Orange, Red, White, Yellow. : A miniature ceramic capacitor with a cementcoated 
In 10m approx packs and 100m reels. case. Values up to and including 220pF are 

/ : Suitable for temperature compensation in tuned 
Type _inc.Vat : circuits where low losses, close tolerance and high 

(+ : Stability are required. Values from 270pF to 4700pF 
-16/0.2 Wire 10M B £0990: are for use in coupling and decoupling applications, 
100m 16/0.2 Wire £7,060 : where a non-linear change of capacitance with 
16/0.2 Wire 10M Blu. £0990 : temperature is permissible. Values 10,000pF and 
100m 16/0.2 Wire Blu $7,060 : 22,000pF are suitable for use in coupling and 
16/0.2 Wire 10M Bn £0,990 decoupling applications, where capacitance stability 

100m 1610.2 Wire Bm £6, me 700 =; ‘|S not critical. 
— 16/0.2Wire 10MGm £0842 = 0990 «=: Specification 
100m 16/0.2 Wire Gm£6.000 “$5250 960. £7060 : Tolerance: 

16/0.2 Wire 10M Om £0842 «0. : ‘8p to 4. 7pF; +0-25pF 
100m 16/0.2 Wire Om£6.000 £7060 : S.6pF to 330pF: 45% 
16/0.2 Wire 10M Red. £0,990 =: ~«S90pF to 4700pF: +10% 
100m 16/0.2 Wire Red . £7,060 10,000pF and 22,000pF: -20% +80% 

16/0.2 Wire 10M Wht £0990  : Working voltage: 
100m 16/0.2 Wire Wht £7,060 : 1:8pF to 4700pF: 100V DC 
16/0.2 Wire 10M Y £0,990 : 10,000pF and 22,000pF: 63V DC 

100m 16/0.2 Wire £7060  : ‘Insulation resistance: >1000MQ 
ss a : Temperature coefficient: 

1-8pF to 220pF: Zero 
Enamelled 270pF to 390pF: +350 to -1000ppm/°C 

470pF to 4700pF: medium K (+10%) Copper Wire 
A 50g roll of Grade 1 

10,000pF to 20,000pF: high K (+22% -82%) 

Power factor: - Ceramic 2700 
enamelled copper wire. 1-8pF to 390pF: <10x107 Ceramic 3300 
Available in the 470pF to 4700pF: “25x10" Ceramic 3900 
following diameter sizes 10,000pF: <50x10° Ceramic 4700 
mm (approx. swg): 22,000pF: <25x10° Ceramic 10,000 
2-0 (14), 1-6 (16), 1-25 | 424. : Dimensions Ceramic 22,000 
(18), 0-9 (20), 0-71 (22), . : Thickness of body: 2:25mm max. : 
0-56 (24), 0-45 (26), 0-375 (28), 0-315 (30), 0-28 : Lead spacing: 5mm . e (32), 0-236 (34), 0-19 (36), 0-15 (38), 0:125 (40), Lead length: 25mm ' Ceramic Disc 
0-1 (42), and 0-08 (44). All sizes up to 0-125mm : Capacitance Diameter Capacitor rN (40swg) also available on 250g reels. : (pF) (mm) max. marking 
Breakdown 7KVA Tested to IEC 851/5/4 > 4.8 5 1-8C 
Approx. length of wire per reel. > 2.9 5 2.206 
Gauge Reel size Gauge Reel size E27 5 2.7C 
(mm) 50g 250g (mm) 50g 250g : 6.3 5 2.4C ; 
2-0 1-75m 8-75m 0-315 70m 350m > 3.9 5 3.9C _ 
1-6 2:7m 13-5m 0-28 95m 475m > ALT 5 4.7C / 
1-25 4:8m 24m 0-236 130m 650m : 5.6 5 5.6 Do _ 
0-9 85m 42-5m 0-19 190m 950m : 6.8 5 6-8 ere eae iene 
0-71 14m 70m 0-15 300m 1500m : g.9 5 8.2 4 + S 
0-56 225m 112m 0-125 440m 2200m : 409 5 10J — p S D 
0-45 34m 170m sO 680m — L 49 5 12J 7 T 

; Wo 3) 15J : 
18 5 18J : General purpose cement-coated ceramic disc 
22 ie) 22J > Capacitor having a large capacitance in a very 
27 5 27J : small case size. 
33 5 ood : Tolerance: —20+80% 
39 6 39J : Power factor: <8% at 1kHz 

47 6 47d : Value Voltage Diameter Thickness Lead pitch 
56 6 56J 
68 7 68J : (UF) (VDC) (mm) = (mm) (mm) 
32 7 825 : 0-01 50 5) 4 2:5 

7 4 2-5 100 Fg 101J NPO 9 4 5 
120 8 121J 9 4 5 
150 8 151J NPO 10 4 5 
180 8 181J NPO 10 A 5 
220 10 221J NPO 10 A 5 
270 8 270 40 4 5 
330 7 330 
390 9 391K 
470 5 471K lee 
aes : ae Disc 0.01uF 50V 
820 5 821K Disc 0.022uF 50V 

1200 5 422 Disc 0.047uF 50V 

1500 5 152 Minidisc 0.1uF 16V 
1800 5 182 Disc 0.1uF 50V 
2200 3) 222 Minidisc 0.22uF 16V 
2700 6 eta Disc 0.22uF 25V 
3300 7 332 
3900 7 392 
4700 8 472K 
10,000 6 103Z 
22,000 7 223Z 

Sales: 01702 554000 @ Fax: 01702 554001 @ Customer Services: 01702 554002 @ Technical Helpline: 01702 556001 
See end of supplement for postage details 
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EDUCATIONAL SUPPLEMENT 

High Voltage Metallised 
Polyester Film 
Conis 

A range of high voltage,metallised polyester film 
capacitors that are suitable for a wide range of 
applications including supply decoupling, filter, 
integrator and audio circuits etc. These low-cost, 
non-inductive, self-healing capacitors conform to 
IEC 384-1/384-2. 

Specification 
Tolerance: +10% 
Dissipation factor: tands100 x 10°°/1kHz 
Insulation resistance 
<0.33yF: 104*MQ 
>0.33yF: 10°MQ 

Value Voltage Dimensions mm Order 
pF voc | h w p Code 
0.01 630 1S 82 5 12.5 DS81C_ 

5 685 $& 12.5 DS82D 
20 106 6 17.5 DS83E 
15 9 5.4 12.5 DS84F 
20 11.4 6 17.5 DS85G 
20 12 7.3 #4«217.5 DS86T 
25. i386 9 22.5 DS87U 
25 12 65 22.5 DS88V 
25 15 9 22.5 DS89W 
35 19 9g 32.5 DS90X 

Type inc. Vat 
1+ 

£0.160 
£0,160 
-—-£0.170 
£0,180 

£0.240 
£0310 
£0,330 
--£0.320 

£0,400 
-£0.580 

0.01 Polyester 630V 
0.022 Polyester 630V 
0.047 Polyester 630V 
0.1 Polyester 250V 
0.1 Polyester 400V 
0.1 Polyester 630V 
0.22 Polyester 400V £0.26 
0.47 Polyester 250V £0. 
1.0 Polyester 250V  £0.3 

22 Polyester 250V 

AM/FM Miniature Tuning 
Capacitors 

AM Gnd. 

AM Antenna AM Oscillator 

AM Osc. 

trimmer 

Drawing of FT78K 

Miniature tuning capacitors for radios, ZN416 | 
circuits and crystal sets. Each has an antenna 
section and an oscillator section for each band, and 

a trimmer for each section. The control shaft is a 
flatted 6mm dia. brass spindle, tapped down the 
centre with an M2.5 thread. Fixing is either direct 
pcb or by two M2.5 screws on 14mm centres on 

Multilayer Metallised 

same face as shaft. (Note: Thread length is 3mm. 
If using long screws, take care that they do not 
foul the vanes.) 

Drawing of AB11M 

Specifications: 
For stock code: AB11M FT78K 
Capacity AM sections: 126pF 141.6/59.2pF* 
Capacity FM sections: 20pF - 
Q AM sections: <500 500 
Q FM sections: <150 - 
Total rotation: 180° 180° 
Max voltage: 100V 100V 
Dimensions mm: 20x20x13 20x20x13 

(excluding shaft) 
*Antenna/Oscillator gang. 

51493 === Minn AMFM Tuner 
— Min AM Tuner Cap 

Polyester Film 
Conis 
A range of multilayer metallised polyester film 
capacitors that are epoxy resin sealed in a flame- 
retardant thermoplastic case (UL94VO). 
These low-cost capacitors have a high CV to 
volume ratio and are highly reliable and stable 
over a very wide temperature range (-5°C to 
+100°C). The capacitors are non-inductive with a 
standard 5mm lead spacing and are primarily 
intended for PCB mounting. Conform to IEC 384- 
1/384-2 and CECC 30000/30400. 

Specification 
Voltage working: 63V DC 
Tolerance: +10% 
Dissipation factor: tan d<0.01/1kHz 

typical 50 x 10% 

Value Dimensions mm Order 
nF length height width Code 
1 i 6.5 25 DT92A 
2.2 15 6.5 25 DT93B 
4.7 715 6.5 2.5 DT94C 
10 75 6.5 25 DT95D 
22 7.5 6.5 25 DT96E 
47 75 6.5 25 DT97F 
100 vie 6.5 25 DT98G 
220 7.7 8.5 5 DT99H 
470 7.7 8.5 5 DS80B 

Height does not include the length of the leads 
(6mm). 

inc. Vat 
1+ 

£0,160 
-£0.160 
-£0.160 
£0,160 
-£0.170 
-£0.180 
--£0.200 

Type 
1n Poly Film 
2.2n Poly Film 
4.7n Poly Film 

— 10n Poly Film 
— 22n Poly Film £0144 | 
— 47n Poly Film iS | 

100n Poly Film £0170 
220n Poly Film £0272 
470n Poly Film £0.46 

Radial Electrolytics 

A range of small long life (2000H) electrolytic 
capacitors designed for direct mounting on PCBs. 

Tolerance: +20% 
Temperature range: —40°C to +85°C 

Cap Working Case Size (mm) Leakage Power Ripple current 

(uF) Voltage | (max)d (max)p Current Factor (mA max) at 

(DC) (uA max) (max)120Hz 85°C 

0-47 100 115 2 12 0-1 3-9 
1 100 11 5 2 18 0-1 5 
1 450 125 10 5 18 0-24 37 
2:2 100 11 5 2 27 0-1 7-4 
47 63 1145 2 40 0-1 8-9 
47 100 1145 2 42 0-1 12.4 
47 450 20 12.5 5 42 0-24 137 
10 50 4485 2 54 0-1 13 
10 +63 15 2 58 0-1 15-6 
10 100 11 63 25 69 0-1 23 
10 450 25 125 5 69 0-24 280 
22-25 1145 2 69 0-15 14 
22 ~=650 11415 25 81 0-1 25 
22 «63 11 63 25 98 0-1 30-7 
22 ~=- 100 115 8 35 120 O41 47 
33-35 145 25 91 0-12 26-1 
33 «63 11 63 25 120 0-1 44.6 
4725 11 5 2 100 0-15 26-5 
47 50 11 63 25 140 0-4 50 
47 68 11.5 8 35 170 0-1 62-2 
47 100 16 10 5 230 0-1 97 
100 10 115 2 130 0.2 23 
100 25 11 63 25 170 0-15 53 
100 35 11.5 8 35 210 0-12 73 
100 63 125 10 5 280 0-1 129 
100 100 20 125 5 400 0-1 203 
220 16 115 8 35 270 047 73-4 
220 35 125 10 5 370 = 0-12 157 
220 63 20 10 5 490 0-1 280 
220 100 2 16 75 710 Of 443 
330 50 20 10 5 580 = 0-1 333 
470 16 125 10 5 450 0-17 153 
470 35 20 10 5 640 0-12 332 
470 63 25 125 5 880 0-1 595 
470 100 31.5 16 75 1100 0-14 943 
1000 16 20 10 5 790 0-17 323 
1000 35 25 125 5 4100 042 703 
1000 63 31.5 16 7:5 1530 0-1 1263 
1000 100* 40 18 7-5 1750 0-1 2003 
2200 16 25 125 5 1340 0.2 707 
2200 35 31.5 16 75 1810 0-15 1543 
2200 63* 40 18 75 2350 0-13 2775 
4700 16 31.5 16 75 2100 0-25 1507 
4700 35* 25 25 10 2600 0.2 3293 
10,000 16* 30 225 8 2800 0-35 3203 

_ Type 

PC Elect 0.47uF 100V: 
PC Elect 1uF 100V 

PC Elect 1uF 450V 

PC Elect 2.2uF 100V 
PC Elect 4.7uF 63V 

PC Elect 4.7uF 100V 

PC Elect 4.7uF 450V 

PC Elect 10uF 50V 

PC Elect 10uF 63V 
PC Elect 10uF 100V 
PC Elect 10uF 450V 

PC Elect 22uF 25V 

PC Elect 22uF 50V 

PC Elect 22uF 63V 

PC Elect 22uF 100V 
PC Elect 33uF 35V 

PC Elect 33uF 63V £0 
PC Elect 47uF 25V | 

PC Elect 47uF 50V 

PC Elect 47uF 63V 

PC Elect 47uF 100V 

PC Elect 100uF 10V 

PC Elect 100uF 25V 

PC Elect 100uF 35V 

PC Elect 100uF 63V 

PC Elect 100uF 100V 
PC Elect 220uF 16V £0 
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