
the output will drive virtually any type of 
headphones at good volume. Lowpass 
filtering is useful for reducing adjacent 
channel interference, background 'hiss', 
and general background noise. Highpass 
filtering attenuates low frequencies, and 
can be useful in reducing low frequency 
heterodynes, mains hum, and any low 
frequency interference. With either of 
these types of filtering the tuning control 
is adjusted to minimise the interference 
without using so much filtering that the 
intelligibility of the signal is impaired, and 
it is usually quite easy to find a good 
compromise setting.  The 'Q' control 
should be set at or close to minimum (i.e. 
set at almost minimum resistance), other-

wise an unwanted peak will be produced 
in the frequency response close to the 
cut-off frequency. 

Bandpass filtering is probably most 
useful during CW (Morse Code) recep-
tion. With the 'Q' control set at maximum 
RV2 is tuned to peak the wanted signal. 
Note that the voltage gain of the filter will 
be quite high in the centre of the 
passband, and the volume control of the 
receiver will therefore need to be well 
backed off in order to prevent overload-
ing. An improvement in phone transmiss-
ions might be obtained using bandpass 
filtering with the '0' control set at 
minimum. The unit would then effectively 
provide both highpass and lowpass 

HIGH Z VOLTMETER PARTS UST 
RESISTORS - All 0.4W I% Metal Film 
R I 
R2 
R3 
R4 
RS 
R6 
R7 
RV I 

CAPACITORS 
C1,2,3 

10M 
IM 
110k 
1 k I 
12k 
10k 
1k2 
22k Hor S-Min Preset 

100nF Polyester 

SEMICONDUCTORS 
Id  1 LF353 
D1,2  BZYB8C2V7 
D3-7  1N4148 
D8  Red LED 

MISCELLANEOUS 
ME1  SOAA Panel Meter 
SI  Rotary Sw 4-pole 3-way 
52  DPST Rotary 
JK I  3.Smin Jack 
BI,2  Battery 9V PP3 

Battery Connector 

1  (MIOM) 
1  (M1M) 

(M110K) 
1  (MIKI) 
1  (M12K) 
1  (MIOK) 
1  (M1K2) 
1  (WRS9P) 

3  (BX7E1H) 

(W0311) 
2  (0H00A) 
5  (0L80B) 
1  (WL32X) 

1  (RW91Y) 
1  (FH45Y) 
1  (FH.57M) 
1  (HF82D) 

FK62S 
2  (HF28F) 

filtering, with RV2 being adjusted to give 
optimum results. 

Heterodynes can be eliminated by 
setting the '0' control at minimum and 
then adjusting RV2 and RV3 to optimise 
attenuation  of  the  unwanted  tone. 
Advancing the 'Q' control helps to narrow 
the notch and minimise losses of the 
wanted signal, but adjustment of RV2 and 
RV3 then becomes  somewhat more 
critical. There is also a danger of clipping 
occurring at certain points in the circuit, 
causing a loss of efficiency and distortion 
on the output. It is therefore advisable to 
keep RV1 well backed off when using 
notch filtering. 

MEW* STATE VARIABLE FILTER 
PARTS UST 
RESISTORS - All 0.4W 1% Metal Mini 
RI,2 
R3,4,5,7,11 
R8,10 
R8,9 
RV1 
RV2 
RV3 

CAPACITORS 
C1,2 
C3 
C4,S 
C6 

3k9 
15k 
18k 
lk 
Pot Lin 470k 
Dual Pot Lin 100k 
Lin Pot 10k 

100$.4F 35V Axial Electrolytic 
lAiF 63V Axial Electrolytic 
15a Carbonate 
22µF ZSV Axial Electrolytic 

SEMICONDUCTORS 
IC1,2  14S8C 

MISCELLANEOUS 
JK1,2  'Ain. Jack Socket 
S I  Rotary Switch 3-pole 4-way 
S2  SPST Ultra-min Toggle 

(M3K9) 
(MISK) 

2  (M18K) 
a  (MIK) 
1  (FWOTH) 

(FW88V) 
1  (FWO2C) 

2  (FB4,9D) 
1  (FB 12N) 
2  (WW3In 

(FB3OH) 

2  (0H46A) 

2  (HF91Y) 
1  (FH441() 
1  (FH97F) 

Simple Metal Locator 
This is an unusually simple and 

inexpensive metal locator design, but it is 
suitable for use as a pipe locator, treasure 
hunting, etc., and has a level of perform-
ance that is at least as good as the more 
usual BFO type detectors. Large metal 
objects can be detected at ranges of up to 
about 300 to 500 millimetres, and small 
objects such as coins can be detected at 
a range of 50 millimetres or so. The unit 
provides a clear and unambiguous in-
dication if metal is detected - it switches 
on a LED indicator light. 

The circuit is basically just an L C 
oscillator operating at about 65kHz, plus 
a voltage comparator circuit. The circuit 
makes use of the fact that a metal object 
near the search coil (which is the induc-
tive component in the L - C oscillator) 
produces a change in Q. This Q change is 

December 1984  Maplin Magazine 

ci 
 II-

lOnF 

 II-

Li 

C3 

I I-

10nF 

R2 
220k 

R3 
3k9 

TR1 
BC549 

R4 
100k 

AS  R6 
100k  100k 

C4 1  C 5  C6 . 
150nF  150nF  100nF 

•  • • 

4  1C2 
741C 

nc 

S1 

D1 

T1L 209 

R8 
1 k 

59 



Before you send your next order to 
us by post, take a look and see if 
there's a Maplin shop near you. In 
our shops you'll find that personal 
service that even the best mail-
order operations cannot match. 
And you can look at the products 
before you buy. If you're coming 
for a particular item, a quick 
phone call will enable you to be 
certain the shop has everything 
you want in stock. 

Our shops are pleased to accept 
Access, Barclaycard, American 
Express and Mapcard, and also 
cheques up to £50 with a cheque 
guarantee card. We'll even accept 
ordinary money as well! 

All our shops are close to excell-
ent parking facilities, meters in 
London and Manchester, and free 
elsewhere. 

The South 
In the South our Southampton store 
is conveniently placed for easy 
access from all parts of Hampshire 
and surrounding counties and is 
just 15 minutes from Portsmouth 
(from the M27 junction 6, turn left 
onto the A335). 

London 
Our London store situated just to 
the west of the pedestrian shopp-
ing centre in Hammersmith, is just 
5 minutes from the end of the M4 
and only a short walk from the 

iriiir m p u n ELECTRONIC SUPPLIES 

MAPLIN'S 
5 REGIONAL 
SHOPS 

HELP SERVE YOU BE7TE'R! 
Birmingham: Lynton Square, Perry Barr. Tel 021 356 7292. 

London: 159-161 King Street, Hammersmith W6. Tel: 01 748 0926. 

Manchester 8 Oxford Road. Tel: 061 236 0281. 

Southampton: 46-48 Bevois Valley Road. Tel: 0703 25831. 

Southesd-on-Sea: 282-284 London Road, Westcliff-on-Sea, Essex. 
Tel: Southend-on-Sea (0702) 554000. 

District, Piccadilly and Metropol-
itan Lines' Hammersmith station. 

The Midlands 
In the Midlands our Birmingham 
store is just 5 minutes from the M6 
on the A34, and only a little farther 
from the M5 (junction 1) on the 
A4040. 

The North 
Our self-service store in Man-
chester serves the North and is 
just off the Mancunian Way, 
opposite the BBC, about 5 minutes 
from the end of the M602 or 
junction 10 on the M63. 

South-East 
Essex and Kent are served by our 
Southend shop which is right on 
the A13, just 2 minutes before you 
reach the centre of Southend. And 
we're only 30 minutes from the 
M25 (junction 29) as well. 

All our shops are open from 9 a.m. 
to 5.30 p.m. Tuesday to Saturday 
(closed all day Sunday and Mon-
day) and do not close for lunch. 

There's a friendly welcome in 
store for you at any Maplin shop. 
Our helpful staff may often be able 
to help with a technical problem or 
a constructional difficulty. 

Call in at a Maplin store and get 
what you want today. We look 
forward to serving you. 

MAGNIFICENT SEVEN 

reflected in the strength of oscillation, 
which is in turn reflected in a shift in the 
average voltage levels in the circuit. The 
voltage comparator is used to detect this 
voltage shift and activate an indicator 
LED. 

TR1 is used in the oscillator, and it is 
connected as an emitter follower stage. 
Li acts as a tuned circuit in conjunction 
with C2 and C3, with these two capacitors 
providing a capacitive centre tap on the 
tuned circuit. This enables a voltage 
step-up through the tuned circuit to be 
obtained so that oscillation can be sus-
tained despite the fact that TR1 provides 
slightly less than unity voltage gain. R4 to 
R6 and C4 to C6 form a three stage 
passive lowpass filter, and this provides a 
DC output voltage that is equal to the 
average voltage at the emitter of TR1. 
This voltage is coupled to one input of 
operational amplifier IC1, while RV1 
supplies a variable reference voltage to 
the other input. In this application ICI 
acts as a straightforward voltage compar-
ator, and RV1 is adjusted so that the refer-
ence voltage is just marginally higher 
than the output from the filter. This sends 
the output of ICI high so that LED indicat-
or DI is switched off. A piece of metal 
close to the search coil results in the out-
put from the filter dropping to a lower 
potential than the reference voltage, 
which in turn causes the output of ICI to 
go to the low state and switch on DI. 
so 

In practice it is essential (in the 
interests of good performance) to adjust 
the reference voltage to just a minute 
fraction of a volt less than the quiescent 
output level from the filter, and this is 
difficult using RV1 alone. A fine adjust-
ment control has therefore been pro-
vided in the form of RV2. A stabilised 5 
volt supply is used for critical parts of the 
circuit so that frequent readjustment of 
RV1 and RV2 is not required. 

Electrically construction of the unit is 
mostly quite straightforward, but mecha-
nically the design must be varied to suit 
the particular application you have in 
mind. From the electrical point of view 
the only difficulty is Li which must be 
wound by the constructor. On the pro-
totype this coil consists of 70 turns of 22 
swg enamelled copper wire wound on a 
temporary coil former (an old plastic 
case) measuring 120 by 80 millimetres. 
Bands of tape can be used to prevent the 
coil from unwinding when it is removed 
from the temporary former. It is useful to 
shield the coil and connect the shield to 
the negative supply rail. A shield can 
merely consist of some aluminium foil 
wrapped around the coil and completely 
covering it. This should help eliminate 
any problems with ground capacity 
effects. With this design the exact size 
and number of turns on the coil are not 
critical factors as the exact operating 
frequency of the oscillator is unimportant. 

SIMPLE METAL 
LOCATOR PARTS UST 
RESISTORS - All 0.4W 1% Metal Film 
R1,2  220k 
R3  3k9 
R4,5,6 100k 
R7  33k 
R8  lk 
RV1  Lin Pot 10k 
RV2  Lin Pot 1M 

CAPACITORS 
C1,2,3 lOnF Carbonate 
C4,5  150nF Polyester 
C6,7,8,9100nF Polyester 

SEMICONDUCTORS 
IC1  AAMLOSAWC 
IC2  µA741C 
TR1  BC549 
DI  Red LED 

MISCELLANEOUS 
Si  SPST Ultra-min Toggle 
B1  Battery 9V PP3 
LI  See text 

Battery Connector 

2  (M2201C) 
1  (M3K9) 
3  (M100K) 
I  (M33K) 
1  (MIK) 
1 (FWO2C) 
I  (FWO8J) 

3 (WW29G) 
2  (BX771) 
4  (11X76H) 

1  (QL26D) 
1  (QL22Y) 
1 (QQ 16R) 
1 (WL32K) 

1  (FH97F) 
1  (FK62S) 

I  (HF28F) 
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