
A PRACTICAL GUIDE

How to Build Your Own

Ham Radio Station
From power supply to antenna — the wiring, the gear, and the problems to expect.

01 / 10



01 · POWER

Power Supply Types
Most base transceivers run on regulated 13.8V DC. Size the supply to the radio's peak transmit current, not its average — an HF rig 

can spike to 20-25A on voice peaks even if its average draw is much lower.

Linear Supply

Heavy transformer-based 

design. Electrically quiet and 

stable under load — the safe 

choice for sensitive receive 

audio.

+ Very low RF noise

– Heavy, bulky, less efficient

Switching (SMPS)

Compact and efficient, 

standard in modern shacks. 

Quality varies widely — cheap 

units are a common noise 

source.

+ Small, light, affordable

– Can radiate RF hash if poorly filtered

Battery (SLA / LiFePO4)

12V deep-cycle or lithium 

battery, often float-charged. 

Naturally clean power and an 

automatic outage backup.

+ Silent, portable, backup-ready

– Needs charging & maintenance

Generator

For field days and emergency 

power. Inverter-type 

generators run far quieter (RF-

wise) than conventional 

models.

+ Fully independent power

– Conventional models are RF-noisy
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02 · GROUNDING

Why Grounding
Matters

Skip grounding and you'll fight shocks, RF-in-the-

shack, and mystery noise for as long as you operate.

Safety Ground

The AC third-prong / chassis ground that protects you from shock if a fault 

develops. Never defeat it, even to "fix" noise.

RF (Station) Ground

A separate, low-impedance path — a ground rod outside plus a short, wide 

copper strap — that bleeds off stray RF instead of letting it ride into your 

equipment.

Single-Point (Star) Grounding

Every piece of gear grounds to one common bus, which grounds to earth at one 

point. Multiple ground paths are what create the problems below, not the fix 

for them.

Avoid Ground Loops

Two ground paths at different potentials create a loop that induces hum and 

noise into audio and data lines. One path, one reference point.
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03 · BUYING USED

Can You Use a
Secondhand Transceiver?

Yes — the used market is where most hams find real bargains. Weigh it honestly:

THE ODDS — IN YOUR FAVOR

+ Significant savings — often 40-60% off new prices

+ Older rigs are frequently over-built and easy to service

+ Inspect and test in person at a club meeting or hamfest

+ Wide parts & knowledge base for popular older models

THE EVENS — WORTH CHECKING

– No warranty — ask what testing the seller actually did

– Aging electrolytic capacitors may need replacement

– Verify all bands / modes transmit and receive cleanly

– Confirm it's not a modified, export-only, or grey-market 

unit
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04 · THE REST OF THE KIT

What Else Your Station Needs
The transceiver is one piece. These make it a working, safe, measurable station.

SWR / Power Meter

Confirms your antenna is matched 

and shows actual forward power —

the single most-used accessory in 

any shack.

Dummy Load

Lets you test and tune the radio 

without putting a signal on the air.

Multimeter

Checks voltages, continuity, and 

battery health across the whole 

station.

Morse (CW) Key

Straight key or paddle — CW is the 

most efficient weak-signal mode and 

still core to ham culture.

Microphone / Headphones

A quality mic and headphones 

improve audio reports and cut room 

noise.

Antenna Tuner (ATU)

Matches a less-than-perfect antenna 

to your radio's 50-ohm output 

across bands.

Coax & Connectors

PL-259/SO-239 or N-type, plus a 

crimper — most "radio" problems 

are actually cable problems.

Logging Computer

Runs logging software and, with a 

sound interface, digital modes like 

FT8.
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05 · PUTTING IT TOGETHER

Connecting the Station

POWER SUPPLY

13.8V DC

TRANSCEIVER

the radio itself

SWR / POWER
METER

ANTENNA
TUNER
if needed

ANTENNA

MIC / KEY
HEADPHONES

/ SPEAKER

COMPUTER

logging + digital modes (USB/audio)

STATION GROUND BUS — every box above ties to this single point

Signal path left to right: power → radio → metering → (tuner) → antenna. Mic, key, headphones, and the logging computer branch off the transceiver. 

Everything shares one ground point — never several.
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06 · ANTENNAS

The Minimum Antenna
That Really Works

Dipole

BEST ALL-ROUND MINIMUM

Two wires, one feedpoint, 

strung between two supports 

(even 20-30 ft up works). 

Cheap, resonant, and 

genuinely effective — the 

reference antenna every ham 

should try first.

Vertical

SMALLEST FOOTPRINT

One support, omnidirectional. 

Needs a real radial system or 

ground plane to perform — a 

vertical with poor grounding is 

a common source of weak 

reports.

End-Fed Wire + Tuner

MOST FLEXIBLE

One wire, one support, one 

end near the shack. An unun 

and antenna tuner make it 

work across multiple bands, 

though common-mode noise 

needs a choke (see Noise, 

next).

Magnetic Loop

BEST FOR TIGHT SPACES

Compact, quiet, 

apartment/balcony friendly. 

Narrow bandwidth and lower 

efficiency than wire antennas, 

but genuinely usable where 

nothing else fits.
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07 · NOISE

Fighting Electrical Noise
COMMON CULPRITS

Cheap switching power supplies & USB chargers

LED bulbs and dimmer switches

Computer monitors and laptop power bricks

Solar inverters and battery chargers

Broadband-over-powerline & mesh Wi-Fi adapters

HOW TO FIGHT IT

Clip on ferrite chokes
Mix 31 for HF (1-30 MHz), mix 43 for VHF/UHF — clamp on the noisy device's 

power cord, not just the radio side.

Wind toroid common-mode chokes
A few turns of the power or data cable through a toroid stops noise before it 

radiates or conducts.

Isolate with distance & shielding
Move noisy electronics away from the antenna and station; shielded cables help 

close-in sources.

Confirm the source
Kill breakers one at a time (or run the radio on battery) while listening — the noise 

that disappears names its cause.
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08 · RF INTERFERENCE

RF Feedback in the Shack
"RF in the shack" happens when transmitted energy rides back down the coax shield, mic cable, or USB lead —

instead of radiating cleanly from the antenna.

SYMPTOMS

Distorted or "hot" transmit audio

RF is riding on the mic cable back into the audio stage.

Computer freezes or USB drops out

RF is entering through unshielded USB or audio-interface cables.

Keyboard clicks / random keystrokes

Classic symptom of RF coupling into unshielded computer peripherals.

FIXES, IN ORDER

Common-mode choke at the feedpoint

A few turns of coax through a toroid at the antenna stops shield current 

before it starts.

Choke again at the radio

A second choke on the coax right at the transceiver catches what the 

first one missed.

Ferrites on every cable leaving the desk

Mic, USB, speaker, and power leads all get a clamp-on choke near the 

radio.
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09-10 · RADIO TYPES & PITFALLS

Radio Types

SDR

Software-Defined Radio processes the 

signal digitally — wide panadapter view, 

sharp DSP filtering. Needs a capable PC 

or built-in screen.

Conventional 

(Superheterodyne)

Traditional analog signal chain. Simple, 

proven, and often more forgiving of a 

noisy power supply.

Low Power (QRP)

5W or less. Small, battery-friendly, and 

surprisingly capable on CW and digital 

modes with a good antenna.

Linear Amplifier

Boosts a low-power exciter up to 500-

1500W. Needs its own heavy power 

supply, cooling, and careful RF 

grounding.





PROBLEMS TO BE AWARE OF

High SWR — almost always the feedline or antenna, not the radio

Intermittent power — check for a cold solder joint or loose barrel 

connector

Overheating on long transmissions — respect the radio's duty cycle 

rating

TV / Audio / Computer  interference to neighbors — check for 

harmonics and don't overdrive the amp

Ground loops through the computer sound card — isolate with a USB 

audio interface

Operating outside your license class's band or power limit
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