
Quick 

Code 

Practice 

Oscillator By Evert Fruitman 

Morse Code proficiency comes quicker when you pound and hear the key! 

LITHE HMS TITANIC WAS ONE OF THE FIRST OCEAN-GOING, 
vessels to use the then newly standardized wireless distress 
call. *SOS. Of course the shipboard radio operator sent it by 
Morse code, because that was many years before two -way 
voice communication became a practical reality. To this day, 
ships at sea and the Coast Guard still monitor certain chan- 
nels on a regular basis for distress traffic. International law 
still requires a working knowledge of International Morse 
Code for those radio operators who sail (or motor) across the 
ocean. 

Almost -painless ways to learn the International Morse 
Code abound. You can make it even more enjoyable by 
building some of the equipment yourself. That way you can 
learn some theory as you learn the code. I went down that 
road myself with a vacuum -tube code practice oscillator 
(CPO). In addition to the code, I started learning vacuum - 
tube theory, transformer theory, and troubleshooting tech- 
niques! 

Thanks to modern technology, we have a simplified code - 
practice oscillator that is a fun project and won't overdose us 
with theory. 

The common clock oscillator found in computer circuits 
forms the basis for the Quick Code Practice Oscillator. That 
basic circuit (Fig. 1) can operate from the low- megahertz 
frequencies to the subaudible region. (Down there it runs so 
slowly that you could use a light bulb to tell when the gates 
turn on and off.) We will pick our circuit values so that it 
operates in the audible region. 

A transistorized oscillator by comparison, would need 
more parts before it could drive low -impedance earphones or 
speakers. The inexpensive 7404 hex -inverter integrated cir- 
cuit (Fig. 2) chosen for this project has enough amplification 
to handle a wide range of transducers. Some of that ampli- 

'Actually, the Titanic sent both SOS and COD (Come Quick -Disaster) Morse 
code calls. The SOS call was approved for international use at a Berlin con- 
ference in 1900. and it took a few years for all nations to accept the new standard 
distress call -SOS. 

fication connected in a closed (positive) feedback loop pro- 
duces an oscillation (a tone) in the audible range. Connect 
that to an earphone and chop the tone up with a telegraph key 
(via jack JI) for instant code practice. The resistors in the 
circuit are 2200 -2700 -ohm values. 

Closing the key completes the battery circuit and applies 
four to five volts to the 7404 chip. See Fig. 1. The battery, B1, 
is a 4.5 -5.0 -volt DC unit. Bias for the first two inverter amps 
(Ul -a and UI -b) comes from the two resistors, RI and R2, 
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FIG. 1 -BASIC SCHEMATIC DIAGRAM of an audio oscillator 
with buffer that can be used as the tone element of a code 
practice oscillator. Key may be inserted in Vcc line. 

connected between their inputs and outputs. The capacitor 
and rheostat control (R3 /C1) close the feedback loop from the 
input to the properly -phased output. The signal leaving Ul -b 
drives the remaining four inverter amplifiers, UI -c through 
Ul -f; they, in turn, drive the phones or speakers. 

The volume control potentiometers, R4 -R7, (Fig. 2) may 
have any value from 1500 ohms to 10,000 ohms. The smaller 
values work best when speakers, or low impedance phones, 
are used. 

Although the IC manufacturer recommends 5.00 -volts 
±0.5 -volt power sources, and loads no smaller than about 
250 ohms, I have had no trouble using three penlight cells for 
power, and 8 -ohm speakers for the loads. 
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TELEGRAPH KEY 
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J2 

J1 

J3 THE QUICK CODE 
Practice Oscillator 

J4 may take any size and shape 
depending on what you want it 

J5 to look like. or the parts available. 

PLUG 

ON KEY 

Construction 
Must of the parts mount on the chassis box. The IC socket, 

bias resistors Rl and R2, and feedback capacitor CI reside on 
a small piece of perforated board. Insulate the key jack, Jl, 
from the (metal) chassis. Miniature plugs and jacks make 
convenient and economical connectors. If I didn't have a 

chassis box left over from another project, the project most 
likely would have found itself in a plastic 3- x 5 -in. card file 

box, with 6 -32 machine screws serving as binding posts. 
Use any form of construction that you find convenient. Use 

only one volume control if you don't plan on group study. If 
one or more of the hex inverter amplifiers is not used, leave 
the input and output pins disconnected. Do wire the second 
inverter amplifier output (pin 4) to the third inverter amplifier 
(pin 5); the latter serving as a buffer stage. That gives the 
oscillator section good isolation from the load. Mount the 
controls and the jacks on the panel, then wire the circuit 
board to them. A small piece of perforated board holds the 
few parts that don't mount on the chassis. The resistor and 

(Continued on page 101) 
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TABLE 1- INTERNATIONAL MORSE CODE 

A N - 
B . . . - - - 
C- - P-- 
D - Q - - - 
E R - 
F..-. g ... 
G - - T - 

.. U .. - I V - J--- W - - 
K - - X - - 
L - Y - - - 
M -- Z - - 

(period) 
, (comma) 
? (question mark) (IMI) 
i (fraction bar) 
: (colon) 
; (semicolon) 
( (parenthesis) 
) (parenthesis) 
' (apostrophe) (WG) 
- (hyphen or dash) (DU) 
$ (dollar sign) (VU) 
" (quotation mark open) 
" (quotation mark close) 
Error sign (8 dots) 
Separation indicator (BT) 
End of transmission (AR) 
Invitation to transmit 
Wait (AS) 
End of work (SK) 
Starting signal 

PARTS LIST FOR 
QUICK CODE PRACTICE OSCILLATOR 

{1- 4.5- 5.0 -VDC (See text) 
1- .27 -p.F. disk capacitor 

1 -J5- Two -circuit lacks, phone or miniature type 
31. R2- 2200 -2700 -ohm, 12 -watt, 10% resistor 
13 -R7- 1500 -10.000 -ohm potentiometer, any taper 
11 -7404 TTL hex inverter integrated circuit 
elegraph key, aluminum chassis box, wire, solder, 

hardware. etc. 

FIG. 2- YOU'LL SPEND MORE TIME drilling holes in the chassis box 
when assembling the project than soldering the circuit components together. 
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2PB /ECL 
(Continued from page 73) R2 

JUMPERS TO 
CODES 4, 5, & 6 U1 

The output is a cur - 
rent source, so a re- 
sistor, Rl, is connected R1 

between pin 11 and 
ground should you want to monitor the output pulse on a 

VTVM or oscilloscope. When 2PB /ECL is operated on a 9- 
volt supply, the maximum lock output -control source current 
ranges from 13 mA to 36 mA. That current can be used to 
trigger an SCR or activate a solid -state or mechanical relay. 

If you anticipate making frequent changes in the 9 -bit lock 
code, you might consider using an 8 -pole SPST DIP switch 
instead of encoding jumpers. The switch mounts readily in a 

DIP IC socket or can be wired directly to a printed- circuit 
board. More on that later. If you use the 8 -pole switch such as 

the readily available Radio Shack #275 -1300, assign the 
same code level to two adjacent code pins and tie them 
together on one switch pole. In that way you can encode 9 

pins with an 8 -pole switch. 
The duration of the output current pulse and the maximum 

allowable time lapse between valid input bits is proportional 
to the time constant established by RI -Cl. The time constant 
in seconds is equal to the product of the capacitance in 

microfarads and the resistance in megohms. For example, the 
time constant of a 21.LF capacitor and a 500,000 -ohm (0.5- 
Megohm) resistor is 2 x 0.5 = 1 second. Similarly, a .05 -1LF 

capacitor and 1- megohm resistor will develop a 5- second 
time constant. With a 9 -volt Vss supply, the minimum rec- 
ommended value for R1 is 2200 ohms and the maximum is 

3,300,000 ohms. 

Cl 

Si & S2 

CIRCUIT is assembled on solderless 
board. Builder can alter circuit coding 

and experiment before finalizing design. 

Quick Code Practice Oscillator 
(Continued from page 44) 
capacitor leads are long enough to make the on -board con- 
nections. 

Checkout 
Do make sure that pin 7 of Ul (Fig. 2) goes to the plus ( + ) 

battery terminal through the key jack, Jl; and, that pin 14 is 

connected to ground. Plug Ul into its socket, connect battery 
BI, and plug a telegraph key into JI and a pair of headphones 
into J2. Press the key, or lean a weight on it (some keys have 
shorting switches), and adjust the TONE control R3 and 
VOLUME control R4 for a comfortable listening frequency 
and level. Long after you have mastered he International 
Morse Code (See Table 1) and achieved that valued Amateur 
Radio operator license, the Quick Code Practice Oscillator 
will make a good adjustable signal source for checking out 
other home -brew projects that you will find published here in 

Hands -On Electronics. 

DESIGNING DC POWER SUPPLIES 
(Continued from page 65) 

On most three -terminal IC voltage regulators, the type 
number tells us something about the specifications. We can 
tell, for example, the voltage rating, approximate current 
rating, and whether the device is for positive or negative 
voltages. 

The main part number gives us the voltage polarity. Two 
main families exist for both positive and negative types, 
making four type numbers: 

Positive: 78XX and LM340NXX 
Negative: 79XX and LM320NXX 

In all four cases, the XX denotes the output- voltage rating. 
For example, 7805 and LM340N05 are 5 volt regulators, 
while 7812 and LM340N12 are 12 -volt regulators. 

The N term in the above designations gives us the package 
style, and, indirectly, the approximate current rating. The 
package destinations are: 

H TO -5 100mA 
K TO -3 1 A* 
T TO -220 750 mA 

'Suspended in free -air; may be increased with appropriate heat -sinking and/or 
an air blower. TO -3 devices are seen with ratings of 3.5 and 10 A, but most are 1 

Amp rated. 

Thus, a LM340L05 device is a 5 volt, positive regulator in 

a TO -3 package, and will safely handle 1 Amp of output 
current. 

Concluded Next Issue 
We have covered considerable ground this issue on design- 

ing power supplies.Justice to you, our reader, demands that 
we cut this special feature into two parts, so that we would 
have additional articles in this issue of Hands -on Elec- 
tronics. In the next issue, we will conclude this theory article 
when we cover three -terminal voltage regulators, problems 
common to power supplies, high - voltage power supplies, and 
inverters. To be assured of obtaining a copy of Hands -on 
Electronics, the Editor suggests you seriously consider be- 
coming a first -year charter subscriber to the magazine. One 
small payment sent by you to us will insure that the mailman 
delivers your future copies of Hands -on Electronics. See the 
subscription advertisement in this issue. 
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