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LOW-COST CW
ELECTRONIC KEYER

he ultimate in transmission of

CW (carrier wave) signals is

accomplished when an opera-
tor uses a fully automatic electronic
keyer which helps in sending near-per-
fect code.

Many CW operators would prefer
to use an electronic keyer. But the high
cost of sophisticated automatic units is
somewhat prohibitive while the cheaper
versions incorporate too many circuit
compromises to make their use worth-
while.

The more expensive electronic keyers

KANGK.P.S.

flip-flops, steering diodes and some-
times relays too. The complexity of
such units necessitates the use of many
expensive components. Therefore, these
keyers are out of reach for the average
radio amateur.
Theelectronickeyerdescribed here
is believed to be excelient on these
grounds, fully automatic and still low
incost. It uses ordinary components. A
simple multimeter is
all that i¥'needed to
adjust it. Once the
‘ratio’ and ‘weight’

adjusted, the only controltobe varied is
‘speed” which can be adjusted to suit
the needs of operator. The speed can be
set at 8 wpm to 40 wpm. A pleasent
tone confirms to the operator precisely
what he is sending.

The master timer for the keyer is a
Sawtooth generator consisting of tran-
sistors T1 and T2. When either of the
paddle leads is grounded via key con-
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tacts, dots and dashes are formed. When
the key is in open position, T1 conducts
but T2 is biased off because of the
conduction state of T1. :

When the key/paddle is pressed in
either the dot or the dash position, T2
conducts slightly and starts charging
C2. As the capacitor charges, the volt-
age change is coupled from the emitter
of T2 to the emitter of T1 through feed-
back capacitor C1. The voltage change
is amplified by T1 and applied directly
to the base of T2, further increasing its
conduction. The net result is that C2
charges even more. The whole charg-
ing cycle takes place very rapidly.
When this happens, T2 ceases to con-
duct. The base-emitter circuit of T2 is
reverse biased by charge on C2. The ca-
pacitor now discharges through VR1
and R6, when the charge drops suffi-
ciently, the entire cycle repeats. The
wave shape is a sawtooth with a very
fast rise time at the leading edge and a
long or slow decay time following. As
long as the key contacts are closed in
either position, the master timer will
oscillate.

In dash position, capacitor C2 charges
to nearly the full supply voltage. In dot
position, it never charges to the full
supply voltage due to resistance VR2in
the dot lead. In fact, when ratio control
VR2 is set properly, the charge on ca-
pacitor C2 is one half the supply volt-
age. Since the rate of discharge is
almost same in dash and dot positions,
the frequency of oscillations in dot po-
sition will be twice as fast as that in
dash position. This is graphically illus-
trated in the diagram.

The ratio control (VR1) varies the
speed of dots with relation to speed of
dashes. This is accomplished by vary-

ing the amplitude of sawtooth wave in
the dot position from the amplitude in
the dash position.

As speed control (VR1) varies the
discharge time of capacitor C2, the
speeds of both dots and dashes can be
varied at the same rate.

Transistor T3 operates as a phase
invertor and also as an amplifier. The
DC potential at its collector is directly
coupled to the base of transistor T4.
This DC level is adjustable with VR3
which serves as weight control, effec-
tively setting the length of the dots,
dashes and the spaces.

Transistors T4 and T5 form a Schmitt
trigger, which can be thought of as a

switch that closes when the input DC |

level reaches a predetermined level and

turns off again when the level drops |

below that point. Weight control VR3, |

sets input triggering point of the Schmitt |

trigger. The figure below the circuit |
diagram illustrates the input and ouput |

waveforms of the Schmitt trigger. Time
relationships between the dots, dashes
and spaces are also shown.

The Schmitt trigger drives the base
of transistor T6 directly. T6 is used as
a switch inserted directly in the keying
circuit of the transmitter. This transis-
tor can handle currents up to 40 mA
and is suitable for most valve transmit-
ter too in cathode keying mode.

In case of mor€ current; as in sol-
idstate transmitters, two ¢ more tran-
sistors can be paralleled with a series
resistance of about 10k in each base
circuit. The maximum collector volt-
age should be no more than 30 volts for
this transistor. A keying relay however
can be used directly in the collector
circuit of T6.

The side-tone circuit employs tran-
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2 phase-shift oscillator op-
800 Hz. This frequ-
ec to suit individual
by simply changing capacitors
C4., C5 and C5—=2ll of which should
however be egual in value. Anincrease
in their value lowers the frequency while

' se ramses the frequency. Vari-
able resistor VR4 serves as a volume
control

The oscillaior s coupled to emitter-
follower stage, wiich matches the out-
put tremsfommer X2. This offers some
degree of molation between the oscilla-
tor and the spealer, besides providing
SOME POWET .

The leper can be constructed on a
piece of wenuboand and housed in an at-
tractively siyled cabinet measuring 25
0 cms. Speaker and

cms x 10 ams x 10
controls may be mounted to the front
panel A 24W gramsformer with simple
diode rectifiier is incorporated to power
the cimcum.

Befome afiempiing to operate the
keyer, tiat there is no error in
Tiumm ine wnit on and measure
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| the power smmpily wolage, which should

be 20 wolis. Imser the lead of multime-
ter in jaclk J2, Le. berween the collector
of T6 amd groumd. Close the paddle and
adjust wengi eomirol for 75 per cent of
full-scalie meer deflection. The speed
control simmulid me se: at maximum speed.
Now cliose e lkey in dot position and
adjust e mamo control for 50 per cent
of full scalle deflcction on the meter.
The wmit ismowse: up and ready for use.

If amy trouible s encountered with
the malamg of dots (due to faulty key
contacs), mmsert 2 0.25uF capacitor
across ey COmLsc:s.

FERROUS METAL DETECTOR

sing the circuit described here

l | one can detect and confirm
the presence of ferrous mate-

rial in such small items as laminated
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placing the objects at the gap between
coils L1 and L2.

Coils .1 and L2 are windings of a 0-
12V, 500 mA type battery eliminator

cores, ferrite rods, toroid cores etc by 1 transformer whose core has been care-
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fully remowed. The metal to be de-
secned siould be placed at the 2.5cm x
2.5cm gap formed on removal of the
COre.

Willnem @ ferrous material is placed
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