A Low-Cost
Dot-Memory Keyer

Ready to move up to an electronic keyer? Here’'s a weekend
project that won’t bankrupt you.

By James M. Rohler,* WB@LHE and Witliam J. Vancura,** WB90OBB

Elcctronic kevers are popular home
projects because they provide amateurs
with a yuality tnstrument with which to
send perfect ew. The cw aperator will ap-
preciate the ease of building this keyer and
rake pride in designing his own enclosure
and power supply. There is room for a
personal touch to this project. All com-
ponents for the keyer are readily available
from mail-order suppliers and local elec-
tronic parts houses,

Operational Characteristics

The heart of the kever is the 555 IC
timer, thanks to its ability to operate over
several decades of speed range without
modification or component changes.
Other clocks built from one-shot ICs or
discrete components will usually only
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operate over a 6 to 10:1 speed range
befare components or timing capacitors
require changing or operation fails com-
pletely. The timer in this circuit is wired in
a nonstandard, inverted-output mode s0
that keying will be smooth and uniform,
even o the first dot, with uniform spac-
ing between characters.

The keyer has dot memory, which is
particularly useful when using a single-
lever paddle. The memory allows lpading
a dot while a dash is still being sent. Then
after a space the dot will be sent perfectly,
This eliminates the choppiness found in
operating many nondot-memory keyers,

Dot insertion is available when using a
“‘squeeze’’ paddle with the dot-memory
keyer. The dot paddle will insert dots be-
tween or after dashes, even though the
dash paddie is not released. Dot memory
is convenient when forming characters

Fig. 1 — Timing diagram tor the dot-memory kayer {(see text),
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like K, X or BT. The dot is sent first
when both paddles are squeezed,
The KEY-TUNE input is particularly

usetul, not only for tuning the rig but also

for playing messages that are stored in
some form of digital memory for contests
or ¢ode practice. The input may also be
used with a straight key or in conjunction
with the dot input to simulate &
mechanical ““bug” key.

The Heart of the Kever: The Clock

The clock is made up of the 555 timer
IC and associated components, Operation
of the clock can best be described by the
timing diagram, Fig. 1. The actual circuit
is shown in Fig. 2.

In the unkeyed state, pin 8 of U4A isin
the low state. When keyed, t = t,, und
pin & goes high, «uickly charging
capacitor C10 through R3 until time t,.
Time t, oceurs when the threshold, pin 6,
reaches two-thirds Vee and causes pins 3
and 7 to be pulled low and initiate two
control events. First, pin 3 toggles the
kever and ¢nables the variable time-out
period (t; -~ t,), determined by R13 and
Cd through DI, Second, pin 7 “‘resets”
R3 and CI10 for the next clock cycle,

The interval between t, and t, is an im-
portant timing interval, because it deter-
mines the clock speed and guarantees
uniform clock pulses and character spac-
ing. Att, the period t; — t, 18 governed by
the time constant RyC4, where Rt = RI13
+ RI2 and by the 555, pin 2. Since D1
isolates the positive voltage on the
charged capacitor, Cd4, from pin 3, the
only discharge path is through the timing



. +V (SEE TEXT}

R
10
* +y
1,
KEY/ TUNE - RS o
2] usB Jo=—= AN .
4y R1
oy 4 e 2200
2 7
9 3 [13-]
q Tou 355 bo
. TIMER}S: R2
%
(«_2'7' th”o—-——nc [ ¥] *
yea .Lcs H: e
F | LI Q.01 5 e :F BOuF
oA i % BV

WV
T +
o
2 G
12 .
2 5 [ 7
: : 7
FF 8= pf
“uza A
cde  _J13 05 K 10
afF—n.c &
cd

T : :“‘%901
,rJ—/ r Ll fet I '

SPEED RAd
Ty
RIOS RY
Tk <, 10k
10
" &
uan g

(B)

ta)

EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPAC{TANCE ARE

IN MICROFARADS { pF ), GTHERS
ARE IN PICOFARADS [ pF OR apfFl,
RESISTANCES ARE IN OHMS)

k «000 , M| 00000

# SEE CAPTION

Ci
olor]

R4
R14
§51oo vowm?ﬂ]spm
+v

"
2NZ222A

KEYING
ouT

: RS
TRANS.
it 220

KEYING
ne ouT
5-15v e TRANS.
220
e

\ 2N222254

()

Fig. 2 — Schematic diagram of the low-cost, dot-memory keyer. Shown at B is an aiternative speed-control arrangement, which may replace R12 and
R13 at A. C shows the suggested circuit for reed relays requiring a higher coil voltage (see text)y. Al resistors are 1/4 watt. Capagcitors are disk
crramic excapt far those with pelarsity marked, which arg electrolytic, Parts not listed below are tdentified on the diagram tor aid in parts placement.

D1, D2, D3, D5 — 1N191, 1N4Q01 or any silicon
diode rated at a minimum of 10 mA at 15 V.
04 — Silicon rectitier diode, 1N4001 or equiv.
K1 — Any 5 to 12V reed relay {see text).
51 — Any & to 400 speaker,
R2 -— 39 kil fixed, or 50 kQ variable for
tane adjustment.
R5 — 47 kit to 150 kQ; see lext,

resistance, Rp. Pin 2, the trigger input,
sets the output of the 555 high when the
capacitor voltage drops below one-third
Vee, The cycle then repeats itself after
resetting of the 555 at t..

U5 is also a 555 timer. This is a morc
conventional application of the 553, mak-
ing use of its capability to provide up to
200 mA of current for driving the speaker.

R11 = 470 0 (TTL) or 15 ki2 (CMOS).

R13 — 80 k@ vanable [reverse audio taper if
available) ar for aption 8:

R13A — 45.8 ki for 5 wom,

R138 — 19.8 k& tor 10 wom.

R13C — 12.4 k for 15 wpm.

R13D — 8920 Q tor 20 wpm.

R13E — 5300 & for 30 wpm.

R13F - Same as R13 above,

R2, between pins 6 and 7, can be selected
for the operator’s preferred tone pitch or
may be replaced by a pot for changing the
tone at will, R5 virtually eliminates the
sidetone clicking normally encountered
with gated oscillators, (ts optimum value
will depend on the supply voltage.

Twao cutput keying circuits are offered,
the choice depending upon your approach

R14 — 1000-0 variable, audic taper if available;
linear taper suitable.

31 — é-position slide ot rotary switch.

U1, U5 — 555 timer 1.

Uz, U3 =~ 7473 TTL or 74C73 CMOS dual J-K
flip-flap 1C.

U4 — 7400 TTL or 74C00 CMQS guad 2-input
NAND gate IC {2 sections unusad),

for providing the reed relay. The circuit
shown in the main diagram of Fig. 2 is
pacticularly suitable if one winds his own
reed-reiay coil. By winding coil resistances
of 100 to 200 ohms with fine coil wire on
miniature relays, one obtains a satisfac-
tory circuit combination. However, for
those who purchase a commercial reed
relay with existing coils, the rated coil



voltages are usually above 5 volts. The cir-
cuit of Fig. 2C, using the common-emitter
amplifier, allows any voltage reed relay
which i connected to an appropriate sup-
ply voltage to be used.

‘The alternate timing resistor arrange-
ment shown in B of Fig. 2 offers one set of
values for a six-position stepping switch;
the sixth position of the switch allows con-
ventional analog control of the keying
speecds.

Packaging

Let your imagination be vour guide in
packaging this kever. The small size of in-
tegrated circuitry offers remarkable sav-
ings in package size compared to vacuum
tubes or discrete components. The photo
illustrates several aiternate methods of
packaping used by the authors. Ready-
made circuit boards are available.}

Because the CMOS and 555 integrated
timer chips can vperate from between 3
and 15 volts, the power supply
possibilities are varied. QOperating mobile
suggests use of the auto's supply. A bat-
tery pack, dc adapter, or simple dc supply
are other possible power sources.

The photo also illustrates various
physical ¢nclosures, . Homemade scrap
aluminum and contact paper are useful
items. Dry-transfer labeling adds u profes-
sional touch. Finally, placement of con-
trols, jacks and labels is up to the in-
dividual constructor. However you do it,

the result will be vou. E )

'For those wishing to avail themselves, readv-made
circwit boards are available from William Vancura,
4115 315th Ave., Moline, [L 61265, Enclose an
n.a.s.e. with your request; price 1s $4.

Evan if you use ready-made <ireuit boards,
there’s pienty of oppertunity for originality in
packaging this keyer. Here are threa different
versipns canstructed by the authors.
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Fig. 3 — Actual size po-board template for the dot-memory keyer. The pattern is shawn from the
foil side of the board, with the shaded area reptesenting copper. J = wire jumper; K = cathode.
The beard pattern will accept installation of Q1 and K1 for gither emitter-tollower operation (A, or
zommon-emitter amplitier operation (B). See text.

Interior view of one version of the keyer. Note that leads to the circuit board are ieft long, to allow
the board to be lifted frem the cabinet without discennacting it.



