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An Inexpensive
Morse Code Keyer

Build your own for under 10 bucks.

by Tony Marchese N2YMW

A friend of mine recently convinced me to
take the examination for an amateur ra

dio license. I had previously considered ob
taining a licen se but was less than thrilled
with the prospect of learning Morse code. I
argued that I was as dumb as a stump whe n
it came to me morizat io n but was assured
thai learn ing code was not as tough as it
see med.

1 realized tha t the bes t way fo r me 10 learn
xtorse code was to actually ge nerate the
sou nds. I perused the various amateur radio
publi cations in search of a CW practice os
cillator. I fou nd several in the $30 range but.
being a frugal indiv idual (a.k.a . cheapskate),
I opted to construct an oscillator of my own
de sign based upon the following parameters:

I . Auto matic formauon o f the d illdah
length relationship followed with a "space:'
The relationship bet .....een the dit. dah. and
space. according to the ARRL Handbook. is
defined in terms of unit len gth with a dah
three times longer in duration than either the
dit or space. A paddle set was used in place
o f a straight ke y to accommodate this tea
rure.

2. Memory-c-hclding one paddle "down"
repeats the tone with the appropriate spacing
Inserted in between. Holding both padd les
"down" alternates between dit and dah with
a space inserted between tones.

3. Variable character speed to all ow for
ad vancement.

.,l. . Total project cost of less than SIO. All
ICs and components were to he standard.
readily available items. as I have rarely had
luck locating those neat. obsc ure com po
nents that are used in some design s. Fortu 
nately. I have a boll, (O K. several boxes) of
recycled circuit boards and part s. to .....hich
my wife alTeetionately refers as ' j unk: '

5. Long battery life to last through the
countless hours of practice .

6. Adjustable stde rone oscillator.
7. The ability to co nnect the device 10 a

transmiller.

T ht:OQ ' of Operation

I com puted the acceptable frequency
ranges for both the adjustable sidetone and
character length oscillators as an initial de-
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sign ste p. The oscillators were co nstructed
using gates C, D, E, and F of U I , a CD4Q..l.9
C M O S he x invert er w ith : Frequen c y =
11(2.2 RC). The sidetone oscillator uses a rc
s ts rance whi ch varie s fro m 6 .8 k o h m
throu gh 16.8k ohm, and a 0.0*7 J.lF capacitor
to generate a frequency which adj usts from
approximately 550 Hz to 1.,l.00 liz. This ac
co mmodates the typical sidctone frequency
range of 800 to 1200 Hz.

The uni t length oscillator incorporales a
re sis ta nce whic h varies from 3.3k ohm to
13.3k ohm, and a capacitance of 2.0 J.lF to
create an adjustable 17 to 69 hertz oscillator.
This oscillator pro vides the clock for U4, a
C D4D17 C MOS decade counter. The state of
the U5 multiplexer AO and Al lines selects
the main timing clock from either the 2. 4, 6.
or 8 output o f the decade counter. depending
on whether a dit. dah , or space is under pro
duction. This configuration provides a can
sisrent unit length relationship which is inde
pendent of frequency or oscillator dri ft. The
usc of the even outputs divides the clock by
2, resulting in a unit length frequency of 8.5
10 34.5 Hz. As the ARRL Hand book equates
code speed, in words per minute (wpm), 10
the Frequency x 1.2, the oscillator produces
a continuously variable IQ..41 wpm charac
ter rate .

The "tone" cycle is initia ted by depressing
ei ther the D IT or DA H paddl e. Activating
the D1T paddle places a high on the K input
10 the U3A flip- flop. The J input to the flip
flop is low, provided the DAH paddle is not
also depressed . With the inhibit line 10 pin 6
of the U2 B KO R gale low, th e tra nsi ti on
ca used hy depre ssio n o f the D IT paddl e
clocks the U3A flip-fl op. causing the Q out
put to toggle low. Since the J input of th e
U3B flip-flop is high and the K input is low,
clocking the ga le with the same pulse sets
th e Q output high , thereby temporari ly in
hibiting any further paddle clock pu lses. The
KOT Q output toggles low at this time, en
ahling the decade counter. the multiplexer.
and the U6B BCD counter, which turns o n
the Q I tran smitter key transis tor. The multi
ptexer's Yux inputs now se lected as AU and
A I are both low. The D1T tone is created as
the sidetone oscillator present on the multi
plexer's YOA input is passed through output

ZA to the speaker.
After two un it length oscillator cycles. the

equiva lent of a DIT, the decade cou nter's Q2
output sets high . This high is gated through
the multi plexer' s ZB o utput, which clocks
the t.:6A BCD counter. setting the QO ou tput
high . The QO output resets the U6B BCD
counter to tum o ff the trans mitter key tran
sistor. The QO output also drives the multi
plexer 's input select line AO high to now se
le ct the Yl x in p uts . Thi s s ile nce s th e
sidetone as Y IA is grounded and selects the
de ca de cou nter's Q..l o utp ut as th e new
sou rce for the U5A BCD counter enable
cl ock . The decade cou nter ' s Q4 output re
quires two addit ional unit length os cillator
cycles, the equ ivalent of II SPACE. before
setting high to dock the U6A BCD counter.
Clocking the U6A BCD counter sets the Q I
output high. This clears the U3B flip-flop to
disable boIh the decade counter and the mul
tiplexer whi le releasing the paddle d ock in
hibit line, pin 6 of U2B . and resett ing the
U6A BCD counter. T he memory functi o n
utili ze s th e U2B NOR gate to ge ne rate a
clock pulse and initiate a tone cycle if ei ther
paddle is depressed du ring the release of the
paddle clock inhibit line . If both paddles are
depressed. the U3A flip-flop Q output tog
gles states, the reby alternating bet ween DIT
and DAH tones. The kcyer is now ready 10

ge ne rate the next lon e.
The operation of the DAH paddle is simi

lar. except the U3A fli p-flop Q OUIPUI tog
gles high. This selects the decade counter Q6
outpu t, which require s th ree limes as many
clock cycles as the usc o f Q2, and in doing
so sets up the appropria te D1T/DA II length
rela tionship. T he decad e counter Q8 output
functi ons as the SPACE interval. ide ntical in
operation to the use of Q.,l. , de scri bed in the
previous section.

The final stage of the circuit is comprised
o f tran sistor Q2 which. in conj unct ion with
resistors RI I. R12. and R I3, fo rms an ad 
j ust ahle gain am pli fier for cont ro l of the
sidetonc volume.

Const ruction

T he complete circui t. il lustrated in the
sche matic shown in Figure I, uses sill. stan
dard ..Hloo-series C MOS ICs in the design.
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Figure I. Kever schematic.
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Figure 3. Printed circuit board pa rts layout.

shown in Figures 2 and J has since been de
veloped 10 simplify construction. I was able
10 sluff and solder the circuit board in less
than one hour.

I have been quite sat isfied with the key
er's o pe rat io n d uri n g m y many hours of

4049
4001
4027
4017
4052

14518
7BLOS

practice. I have not yel had a chance to con
nect the unit to a QRP transceiver but hope
to do so by the end of the year. Please note:
The 2N2222A NP:"ol transmitter key transis
tor is used in an open collector configura
tion. The transistor will safely switch a max
imum of 40 volts. wh ich may be inadequate
for some transmi tters, es peci ally the older,
vacuum tube variety. Figure I de tails the op
tional relay ci rcuitry which is required to
switch the higher voltages typical ly found in
olde r radio s. Please check the transmitter' s
o perating man ual prior to co nnection of this
unit. I hope you enjoy this project as much
as I have. III

He x inve nerlb",fler
Quad two·input NOR ~Ie

Dual JK, setlclear 1hp.11op
Decade COUlter
Duallour-channel analog
mut!iplexerldemiA1iplexer
Dual BCD~ counter
5V regulator
Jumper w res
NPN transistor
7k resistor, 1/4 watt
10k potentiometer
3.311 reSiStor, 1/4 watt
27k resislOl'. 1/4 wan
6.ak reSiStor, 114 watt
33k resistor, 1/4 wan
1.21< msiSIOt, 114 wan
2.0 IIF capacitor
O.047 I!F capacitor
1.0 IIF capacitor

5V PC boa rd retay-ootonar
(Radio Shack 270-243 or equivalent)

1200 ohm piezo speakei'
(Radio Shack 2730091 or eqU'va1en1)

Parts List
All ol the required parts were obtained by mail order !of
less than $10.

U1
U2
U3
U4
U'

A PC boartlls available for $5 .50 p lus $1.50 S&H from
FAA Circuits. 18N640 Field Court. Dundee, tL 60 118.

P.rts Sources:
Mouser Electronics, several kx:atioos natioowide
(800) 346-6873

Radio Shack

SPST sW'itetl
9V banefY coroecor
Metal case. approximately 5" Jl 3" II 2"

(RadiO Shack 270-238 or equivalent)
Miscellaneous hardware

U6
U7
J1-J 11
Q1 2N2222
R1, R2, A3, Rl 04.
R4,RS
R'
R6.R9
R7
R12
R13
C1
C2
C3
K1

o

o

1
Figu" 2. Printed circuit board artwork.
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CMOS was chosen because this component
series consumes minimal power, thereby
prolonging bauery life. I wire -wrapped the
original design on a phenolic board which
was then installed in a metal enclosure to
mi nimize RFI. The primed circuit board

is'~~,,(4 ~
Cha~es Sy81'$ K31Wl<

51Z) Harmony Grove Road, Dover, PA 17315
Phone 717·292-49111

s-r-1PIIl .-Id I:JOPM EST. E-.
"co.lribulorsflip A....bIt"

ceesse Kits Racl\ Shelves
cablnel Kits Rack Equipmenl cabinets
Assembled C8binets AnIema Groordng Kils

Slope Box Kls Tower~ Box Kits
UHF & VHF Anlema Dipole Hangers
Power Divider Kits OCher endosures

sman sheets Aluminum and Brass

.. ..
\..

Dual Band
Mobile

Antenna
140 MHz, 440 MHz

MAGNET MOUNT 521.95
150 watt 12ft. RG58 ... COl . oec:lOl

PERMANENT MOUNT 123.50
.,..,ttI NMOITAD mount 17tt AG58

SNG 0/ R259 ooonecto/
DBD2 DUPLEXER $49.00

UHF connectors S" leads
Add 3.50 $&H

1-8Q0.6:J4.4622
_ COIITELCO INousmIES, INC. =
~ 5011.h:he1 Pd., GierCaIe Hts.,1l60139 . ~

Dealers for Kenwood, Yecsu, loom,
Cushcraft, AEA, Kantronics.

Bencher, Dia mond, AHt ron, MFJ,
Hustler , Ameritron, Larsen, ARRL,

and more..,
Service is also available.

Get your best price
then cal/ua I..AST!!

(801) 567·9494 • (800) 942· 8873
7946 Sou th State Street

Midvale, ur 84047

;r c.r.i. r

CIRCLE 156 ON READER SERVICE C....RD CIRCLE 15 ON RE....OER $ERVlCf: C....RD CIRClE 222 ON READER SERVICE C....RD
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