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Continuous Wave (CW)
The Oldest Digital Mode

Works by simply turning the transmitter
on and off in a pattern called Morse Code.

1 t ' i [
. [ 1 b 3 ' B
1 1 H i 1 1 v i 1 ' HEE [
' : ! { ' ' [ L 1 ! 1 1 [
* - - - e - - e -
[} i 1 - L] [} LI} ] L L v

Diagram  illustrating relative lengths of
dashes and spaces referred to the duration
of a dot. A dash is exoetly equel jn durafion
to three dots: spoces between parfs of a
letter equal one dol; those beiween letters,
three dots; spoce hefween weords, five dofs.
MNate that o slight increase between two ports
of a letter will make it sound like two fettors.



“CW” or Morse Code

No longer required for the Radio Merit Badge, but still popular
among ham radio operators. Some higher class FCC licenses
still require one to be able to send and receive Morse Code.
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The Cortimentol (or faternotionc] Morse) Code is used for svbstantially ofl non-cutapatic rodic
commupicarior, 0O NOT memorize from ths printed poge; code is o lfongooge of SOUND, and
st et Bio ledarned visovally: leari by Fsrening as explained i the Text. .



How do Radio Waves Carry
Sounds or Information?

Frequency Modulation

@2000 How ST Works

Amplitude Modulation
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How Radios Send and Receive
Information

Microphone

— Audio or Digital signal input
Transmitter

— Creates the RF “carrier”

— Modulates the carrier
Amplifier

— Increases RF signal power Microphone
Tuner

— Matches transmitter to

antenna Trancovier J—
Feed line
— Provides path to antenna
Antenna
— Radiates RF signal

Key or Paddle
— For sending Morse code

TNC Computer




Simplified Block Diagram

Microphone

Antenna

Key/Paddle

Amplifier

TNC

Computer

Shows how station
components are
connected together.



Detailed Block Diagram
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Shows how the radio works.



Schemat
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Schematic Symbols
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Fuse

Battery

Resistor

Variable
resistor

Earth
ground

Chassis
ground

Contains a thin wire which is made to melt which protects the rest of the
circuit from damage if there is too much current from a short circuit.

Stores electric energy.

Resists the flow of electric current, reducing its flow.

Like a regular resistor, but adjustable. For example, the volume knob on your
stereo.

A connection between the equipment (radio) and the earth, usually through a
copper pipe driven into the soil.

A connection of the negative side of the electronic circuit to the chassis, or
steel frame, of the equipment.



Schematic Symbols (cont.)
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Capacitor

Variable
capacitor

NPN
transistor

PNP
transistor

Coill

Tube

Gets and stores an electric charge. Lets alternating current (AC - like in your
house) flow but stops direct current (DC - like from a battery).

Same as a regular capacitor, but adjustable.

Amplifies a current.

Amplifies a current.

Also called a choke, it works the opposite of a capacitor. It lets DC flow but
stops AC.

A vacuum tube made of glass with wire filaments inside. Amplifies a current. It
has been replaced by transistors in most home equipment, but is still found in
some high power radio transmitters.



Schematic Symbols (cont.)
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Antenna

SPST
switch

DPDT
switch

Sends radio frequency signals into the air.

Single-pole single-throw switch. Has two positions, on and off. Like most light switches

Double-pole double-throw switch. A double-throw switch has three positions. It can
switch one input to one of two outputs - sort of like the switch you put on your television
to switch between watching TV and playing your video game. The double-pole means it
can switch a pair of inputs to either of two pairs of outputs.



Conductors & Insulators

« Conductors conduct (carry) electricity.

— Most Metals (Gold, Silver, Aluminum, Copper)
— Many Liquids (Water)

 Insulators insulate (don'’t carry) electricity.
— Air
— Most Rubbers and Plastics
— Most Ceramics
— Wood and cloth (when dry)



Types of Electrical Circuits

Closed Circuit
e Circuit is complete.
« Electricity flows like it should.

Open Circuit
e Circuit is incomplete.
 Electricity doesn’t flow.

Short Circuit
 Circuit is complete through an unplanned shortcut.
 Electricity flows where it shouldn’t!

« Dangerous — parts can get hot, start fires or even
explode!




Radio Safety

Electrical shock can hurt or kill - make sure the power is
disconnected before working.

Even with the power off, some parts inside the radio can hold a
dangerous charge. If you don't know what you are doing, get help.

Radio Frequency (RF) can burn - keep antennas out of reach .

Strong RF radiation can be unhealthy - Don't use a radio when it is
not completely assembled. The case keeps the RF radiation in.

Make sure antennas can't touch any power lines or you could be
electrocuted when using the radio.

Lightning can hit your antenna and travel down your lines to the
radio. Make sure your antenna and radio are grounded to a good
earth ground.

Be careful working on towers and roofs so you don't fall or hurt
someone on the ground.




