short Circuits :

P, conmouen

IF YOU'VE EVER HAD TO USE
your drill for anything but holes in
aluminium panels, you will know how
useful a speed controller is! Masonry
bits need a very slow speed to be
effective (they work at high speed, but
not for very long); wood drills need a
medium speed (too fast and the wood
bursts into flames!); metalwork
usually needs the full speed but better
control can be obtained with the exact
speed for the drill/bit combination.

The circuit used is not the most
sophisticated available but it is reliable
and cheap. As mains voltages are invol-
ved in all parts of the circuit, extreme
care should be taken, when construct-
ing, to make sure nothing can come
loose or touch anything it shouldn’t.
Also all exposed metalwork must be
connected to mains earth.

Because of the simplicity of the cir-
cuit, some juddering may occur at low
speed. Inserting capacitor C1 across
RV1 will reduce this effect, however,
the torque will be slightly reduced.
The value of C1 can be from 1uF to
4uF (63 VWG at least).

CONSTRUCTION

We used a PCB as this ensures that
the parts can’t move around (very dan-
gerous at mains voltage), also the SCR
uses it as a small heatsink. A 13 amp
socket was used as the prototype as
this gives maximum flexibility - how-
ever, your drill could be wired straight
in if you intend to use the same drill
all the time.

R1 is specified as a 10W device.
Don’t use one with lower rating as it
will get very hot - as rated it gets warm
so keep all wires away from it.

If C1 is used, make sure it's positive
side is connected to R1 (point X on
PCB overlay), otherwise it will self-
destruct!

SCR1 is bolted to the PCB and
must make electrical contact with the
copper side, which also acts as a heat-
sink. Because of this, the PCB must be
mounted on insulating pillars.

A 3 amp fuse should be fitted to
the controller’s mains plug to protect
the circuit from any faults in the drill.
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The silicon-controlled rectifier conducts in
one direction only, and then only when it
has a voltage at its gate. This triggering sig-
nal is provided by the voltage from RV

wiper rising enough to forward bias D2.
Hence RVI1 provides the trigger at different
parts of the mains cycle, so turning on the
SCR for different amounts of time accord-
ing to its setting - hey presto: speed control!

How it worlss

As the back EMF from the motor tends
to reverse bias D2, this affects the trigger
point as well. In fact at low speeds the
motor back EMF is lower, and so the gate
voltage is higher, providing earlier triggering
- more power. This to some extent compen-
sates for excessive loading of the drill.
Switch SW1 bypasses the SCR to give full
speed.
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Parts List 4 ] B

RESISTORS: MISCELLANEOUS: (. ] (. )
. R1 10k 10W wire wound SW1 Single pole on/off
RV1 470R 3W wire wound 240V 5A
Case 6 x 3% x Zin.
CAPACITOR: 155 x 94 x 50mm,.
c1 See text 3-pin mains outlet to suit
3-core mains cable
SEMICONDUCTORS: PC board, spacers, nuts, bolts, etc.
D1, D2 IN4004 Cable grommet, clip, knob.
SCR1 BTY79/400R or similar
(6A 400 P1V) Cost around £6.00.
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Circuit Diagram — Drill Speed Controller
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This book is rather an unusual reprint from the pages of
ETI. The series appeared a couple of years ago in the
magazine, and was so highly thought of by the
University of New England that they have re-published
the series splendidly for use as a standard textbook.

Written by Peter Sydenham, M.E., Ph.D. ||
M.Inst.M.C., F.1.I.C.A., this publication covers
practically every type of transducer and deals with
' equipment and techniques not covered in any other
book.

ETI-UK has obtained a quantity of this fine book,
and it is available at present only from us. Send to:
Transducers in Measurement and Control, ET| Specials,
Electronics Today International. 25-27 Oxford Street,
London WTR 1RF.

£2.75 inc. postage :
Tl iz worth keeping: and our surveys indicate that a

Enquiries from educational authorities, universities and staggering 97% of readers keep their copies for at least three
colleges for bulk supply of this publication are months. Now we can offer you a binder which hoids 12 issues
welcomed. These should be addressed to H. W. whose quality befits the magazine: excellent. Send £2.50
Moorshead, Editor. {which includes VAT and postage) to:

. ETI BINDERS, 25-27 OXFORD STREET, LONDON W1R 1RF
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