
Vintage Homebrew

A walk through Ham Radio as it was built

Niel – W0VLZ

I’m Niel, W0VLZ.  When Howard spotted some photos of my vintage homebrew gear in 
Electric Radio Magazine he asked me to do a talk about my Vintage Homebrew experience. 

Before starting, though, I need to warn you about the United States perspective of this 
presentation. Today we are talking about ham radio from a US perspective, other countries 
may have a different set of events leading to today’s ham radio but we all share a similar 
technical base.

Today we are going to take a look at some of my ham radio projects that reflect what hams 
built and used from the late 20s through the mid 50s. But this talk isn’t about the good old 
days. It is more about having fun recreating and learning about some pieces of ham radio 
history. 

The homebrew rigs I’ve built won’t compete with the latest Kenwood, Icom, Yaesu or 
Elecraft transceiver. They won’t even compete with today’s entry level rig. They will allow 
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us to learn a little about the technology leading up to today’s radios and to better appreciate 
the features of these modern rigs. 

You won’t see me operating any of these rigs at Field Day or chasing DX but you may catch 
me having a laid back QSO with another ham just for the fun of it.

I also have some general vintage homebrew construction information and tips that you might 
be interested in.
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Setting the Stage

- Advances span over 100 years
- - Spark to FT8
- - Techies to Users

- Economics
- - Great Depression

- History
- - WWII and others
- - Public Service
- - Novice License

W0VLZ

Let’s start with setting the ham radio stage.

Ham radio doesn’t exist in a vacuum. Economics, current events and available technology 
all drive ham radio. 100 years ago radio was in its infancy. Almost all ham equipment was 
experimental and homebrew. Then the economic reality of the 1930s forced rigs to be 
simple and to share a lot of technology with consumer radios. The rigs of the 50s reflected 
the WWII experience of the typical ham and the military surplus parts then available. In the 
late 50s, as the HF bands became cluttered with AM signals interfering with each other, 
hams moved to SSB to solve the problem. Rigs suddenly became more complex. Today 
technology is much different.  It is hard to find a ham station without a PC or, at least, a 
microprocessor buried in a rig. Today most homebrew projects are specialized, fitting a 
niche requirement.

Ham radio, in the beginning, was a techie only hobby.  That techie was playing with radios. 
At some point in the late 20s or early 30s enough of a technical foundation was laid that 
ham radio started attracting folks besides the techies. It started to become the hobby for 
the rest of us. People interested in belonging to a club, talking to others, public service, 
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bragging and more could all find a place in ham radio and it still had a place for the techies. 
70 years ago that techie would be building his own ham rig and tweaking the design to get 
the most performance. For techies interested in pushing the state of the art, ham radio was a 
great fit. Many of the features of popular “store bought” rigs could be replicated in the home 
workshop and then improved upon. But you didn’t have to be a techie. The technology and 
construction techniques were straightforward enough that many people could build their 
own. Homebrew was the common norm. Lots of magazines published state of the art 
construction articles and many companies sold parts and even whole kits catering to the 
home builder.

But all hams aren’t techies. Why would these non-techie hams 70 to 100 years ago want to 
homebrew a radio like one of mine? Lots of hams get into the hobby to do something 
besides push the state of the art. Why not skip the solder smoke, go the Amateur Radio 
Supply, buy that rig and get on the air? I think pear pressure, time, money and practicality 
were all factors. 

All of this worked together to form this class of radios I call “Vintage Homebrew”: ham gear 
built in the late 20s through the early 60s by individuals interested in using them. Typically, 
these radios were based on magazine construction articles with minor enhancements or 
changes to meet the requirements of the constructor.

Over the past 30 years I've built several receivers and transmitters based on articles in QST. 
Today we’ll look at some examples.
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The 20s and early 30s

- Breaking away from early spark technology
- Hams were Explorers / Technologists
- Primarily CW, not AM phone
- New Regulations took affect on Jan 1, 1929
- - Much smaller spectrum allocations
- - Harmonic free / stable signals
- - Little FMing and AC hum
- - Requirements met by only about 10% of hams
- ARRL / QST and others published helpful information
- - Design features
- - Tuning guidelines

W0VLZ

1929 was a water shed year for US ham radio.

On January 1, 1929 new US Communications regulations took effect that supported the 
outcome of the 1927 International Conference. Hams had to better share the RF spectrum. 
We now had a much smaller percentage of the HF spectrum. In order to avoid interference 
signals had to be harmonic free and clean with little FMing, drift or AC note. The ARRL 
estimated that only about 10% of the existing ham stations could meet these new 
standards. Many stations failed due to sloppy construction or marginal designs. 

A lot of QST pages were devoted to helping hams get ready for January 1, 1929. 

By the early 30s good engineering and construction practices had led to several good 
transmitter designs.
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Hull Hartley

- Aug 1928 QST
- - Designed by Ross Hull to demonstrate a new transmitter paradigm
- Featured on QST cover as the transmitter to work DX
- Easy to build and met 1929 requirements
- Runs 3-5 watts out on 160, 80 and 40  meters
- Copper tubing helps stability
- Usability challenges
- - No bandspread
- - Microphonic
- - Hand capacity problem
- - Wind
- Common in the AWA operating events
- I’ve made many contacts using this transmitter
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This is a Ross Hull Hartley Oscillator design featured in the August, 1928, issue of QST. It is 
an easy to build single tube CW transmitter that, when combined with proper tune up 
procedures, met the new 1929 radio transmitter requirements.

But transmitter wasn’t perfect. It was a little mechanically challenged, it lacked any 
bandspread and hand capacitance was a problem.  It was a challenge to get on frequency 
but it could be done. In addition, an antenna blowing in the wind causes it to FM. 
Depending on B+ voltage it puts out 2 to 5 watts. Because of mechanical issues it normally 
sits on a separate table or shelf. 

But imagine the rush you’d get in 1929 using this transmitter to work someone 100s or 
even 1000s of miles away when long distance phone calls were a real luxury. 

I’ve made several contacts with this transmitter and it is fun every time I get a response to 
my CQ.
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In 1931 the ARRL featured the Hull Hartley as a 
transmitter that provides as much fun as that 
750 watt monster in the corner
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Here are two QST covers from 1931. This ham, after losing his 750 watt monster 
transmitter is more than satisfied with his Hull Hartley.
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Push-Pull TNT Transmitter

- November 1930 QST
- Many features shared with the Hull Hartley
- Additional design features driven by economy
- - Shared parts with common 

broadcast radios esp the tubes
- - Breadboard “chassis”
- Nov 1955 QST proclaimed this design to be used 

in 63% of the 1932 stations
- Audio recording at 
https://www.youtube.com/watch?v=rbSm097Qiv4
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A popular late 20's design published in the November 1930 issue of QST was the TNT or 
Tuned plate - Not Tuned grid transmitter. It could be configured to use almost any of the 
triodes popular at the time. The family radio could provide the two tubes. Half of a kitchen 
breadboard or convenient piece of scrap lumber served as the "chassis". Many of the other 
needed parts could be scrounged from old radio carcasses. 

The push-pull design point helped stability and B+ could be kept in the 300V range to 
better use broadcast receiver parts.  

In the November 1955 issue of QST I found an accolade to the Push-Pull TNT transmitter. 
This ham pulled 38 1932 QSL cards out of his stack. He found that 63% listed this 
transmitter as their rig.

My transmitter is shown in the photos. I've used it on 40 and 80 meter CW running about 
10 watts. It's surprisingly stable and sounds good on the air. It's a blast to operate but it 
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shares a lot of querks with my Hull Hartley. It's microphonic, sensitive to hand capacity and 
hard to get on frequency. I use a separate well calibrated receiver to make sure that I'm in 
the band. Microphonics were cured by keeping it on a table separate from my operating 
position. Hand capacity is lived with, but I do have a 6" insulated shaft extension that helps a 
lot. I power it using a regulated 300 volt supply. Once on frequency it is surprisingly stable.

Let me play a short audio recording of my TNT transmitter one night on 80 mtr CW.
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A Convertible Push-Pull Oscillator or Amplifier

- QST Jan 1934
- Design reflects the economy
- - Inexpensive
- - May also be used as part of a larger

transmitter
- My favorite “1929” transmitter
- - Stable
- - Easy to tune up
- - Appearance 
- Audio recording from BC on eighty mtrs:

https://www.youtube.com/watch?v=MDbJLEqd8Nk
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By the time the ARRL published "A Convertible Push-Pull Oscillator or Amplifier" in the 
January 1934 issue of QST the preferred modern station included a high powered
multistate transmitter but many hams had a "lead pocketbook". They needed something 
inexpensive that might also be part of a larger transmitter in the future. The Push-Pull 
Colpitts was a good solution.

Here is a recording of how it sounded one evening in British Colombia.
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One Step Regenerative Receiver

- Regen detector (V1) plus one stage of audio (V2)
- - Plugin coils (L1) set the band
- - Tuning (C1) and bandspread (C2) set the frequency
- - Regeneration via controlled (R3) positive feedback
- High gain over previous designs
- Workable receiver with only two tubes
- Popular from 20s into the late 30s
- Simple regens sold as starter shortwave radios into the 60s
- Still challenging to use
- - Overloads easily, tunable hum above 6MHz, touchy regen setting
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We’ve looked at three 1920s transmitters. Let’s take a look at a receiver that might have 
sat next to one of these.

Throughout the 20s most hams used a regenerative receiver. These receivers used the 
common type '01 tube, both as a regenerative detector and as one stage of audio. Ross 
Hull described one in the November 1928 issue of QST. James Lamb wrote about a similar 
design in the April 1928 issue of QST.

Here is my version of the late 20s regen with one step of audio. It consists of a '01 triode 
regenerative detector transformer coupled to "one step" of ‘01 audio.

Typical regen

- Antenna connection with variable coupling

- Tuning caps and coil
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- Regen detector with controlled positive feedback

- Audio stage for headphones

Plenty of 80 meter and SW broadcast signals were copied with this set. It worked, but with a 
few limitations. The regeneration setting changed with frequency. As I tuned across the 
band, I needed to tweak the regeneration control. I also found that varying the regeneration 
setting did vary the frequency slightly. This may have not been very noticeable in 1928 but it 
did affect handling on modern SSB signals. This simple set does overload easily. Tunable hum 
is a major problem with this set. Above about 6MHz all that can be heard is 60 cycle hum. 
Better shielding including a metal chassis might have helped this problem.

This is a neat set but my use of it on today's bands is pretty limited. Touchy regeneration 
control and hum wiping out 40 meters are the biggest limitations. I’ve used use it a little on 
80 CW.
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Screen Grid / AC filament Regen

- Screen grid and AC filament were
significant improvements

- - Greater sensitivity
- - Better regen control
- - No need for low voltage/high current DC filament supply
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The late 20's included two important developments in amateur receiver design. One was 
the AC operated receiver and the other was the screen grid detector. Both of these offered 
significant advances over the triode regenerative detector plus one stage of audio receiver 
that had been a ham shack standard. 

Experiments by the ARRL concluded that a two tube regen receiver with screen grid 
detector would give all of the sensitivity and volume that the average amateur required. In 
addition there was also the advantage of running the receiver from the AC lines without 
replacing or recharging batteries. The type 24 screen grid detector and type 27 triode soon 
replaced the '01 triodes in "modern" regens. 

George Grammer, Assistant QST Technical Editor, described this type of two tube receiver 
in the December 1930 issue of QST. This is my similar receiver.
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Mid 30s , Early 40s

- Commercialization of 20s technology
- More store bought equipment available
- Choices limited by economics of the time
- Some priced without needed coils or tubes
- “Progressive” designs popular
- - Basic design grows with added/optional features
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A lot of progress in ham radio was made in the 30s and early 40s. Ham radio was seen as a 
career starter and usable equipment could be built in the home workshop. Equipment 
could be bought but homebrew was a mark of a real ham.

W0VLZ 10



Mid/late 30s multistage Transmitter

- Crystal Oscillator -> Buffer -> Final
- Approx 50 Watts out
- Trqnsmitter functions without final stage for 6-10 watts out
- Power supply can be built to power only the basic transmitter
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The economic realities of the 30s lead to “progressive” transmitter and receiver designs. A 
basic radio could be built or bought and then added to as needed. This is my transmitter 
that reflects this trend. 

The basic transmitter in the middle runs around 5-10 watts out. 

The optional push-pull power amp on top boosts power to about 50 watts out. 

The power supply on the bottom supports both the basic transmitter and (optionally) the 
power amp.

W0VLZ 11



1934 Low power Xmtr/Exciter

- Crystaltal Oscillator -> Output stage
- - Type 47 and 46 tubes
- Fairly common mid 30s design point
- - Collins 4A
- - Gross CW25
- - November 1932 and February 1933 QST
- Lacking correct metal chassis, I built mine on a wood 

frame chassis
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My basic early 30's transmitter uses a type 47 as a crystal oscillator driving two 46s as a 
power amplifier on 80 and 40 meters. This was a common tube lineup in the early/mid 30s. 
Even Collins Radio marketed a transmitter along these lines. 

The basic transmitter runs only on the fundamental crystal frequency. It can connect 
directly to an antenna or function as an exciter to drive the final amplifier. Without the 
additional final stage it is  a perfectly good 10 watt transmitter. 

I did not have the right size chassis for this transmitter so I used a wooden frame with a 
sheet of aluminum fastened on top of it. Black winkle paint hides the wooden sides
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Push-Pull TZ-20 Final Amplifier

- 1937 introduction
- Zero bias requires no external bias supply
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My final amplifier is built around a couple of zero bias TZ-20 triodes. By using zero bias 
tubes I eliminated the need for a separate bias supply to keep the plate current low when 
I’m not actually key down. With 500 VDC B+ this final stage runs at about 50 watts input.
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Multivoltage Power Supply

- My power supply has two filtering sections  to efficiently give 
both 500 VDC and 250 VDC off of the same transformer

- With the help of a VR tube and dropping resistor I also have 
regulated 150 VDC for the oscillator screen

- I added a type 80 rectifier to give it some glow
- I used PSU Designer II to check the filtering and diode ratings
- - https://www.duncanamps.com/psud2/
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I needed a multivoltage power supply for my multistage transmitter. Obviously, the silicon 
rectifiers are not period correct but they gave me an easy way to eliminate a second power 
transformer for 250 VDC. Even so, I ended up with a power supply that weighs in at 31 
pounds, a heavy weight in my shack. Notice I used 1x2 slats to build my chassis.
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6L6 Classic

- 6L6 introduced in 1936 as a power audio tube
- June 1936 QST showed it running as a high powered crystal 

oscillator/transmitter
- Appeared in many transmitter construction articles for two 

decades
- Easy to build but hard on modern crystals
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I couldn’t talk about vintage homebrew without showing my 6L6 transmitter. 

The venerable 6L6 was introduced by RCA in early 1936 as an audio power tube. The June 
1936 issue of QST carried an article showing it running as a high powered crystal oscillator. 

The 6L6 and its big brother the 807 appeared in transmitter article after article for two 
decades. 

My version of a 6L6 transmitter is pictured. I believe that old transmitters should be seen as 
well as heard so I assembled mine breadboard style. The front panel is Masonite hardboard 
painted winkle black. At the right rear I included a wooden doughnut for tank coil storage. 
The crystal socket is a 5 pin tube socket that fits most pre WWII crystals.
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Beginner early 40s Homebrew Station

- Multistage CW only transmitter
- Simple superhet receiver
- External Speaker/Power supply/ T-R switch/Monitor

W0VLZ

This is my early 40s homebrew station and a favorite of mine.

At the center is the receiver. By the 40s most hams had moved beyond a simple regen 
receiver.   This one originally appeared as a two tube superhet in the February 1941 issue of 
QST. 

On the left is my accessory box that includes the receiver Power Supply, Audio Amp, 
Speaker, Code Monitor and T-R Switch.

My companion  transmitter on the right is based on one listed in the 1940 edition of the 
Stancor Hamanual as the Stancor 10P. 
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1941 Simple Superhet

- Original based on Feb 1941 two tube superhet
- 1700KHz IF with 5200-5700KHz HFO allows both 

40 and 80 coverage
- Reworked regen detector
- Added BFO
- Added crystal filter
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I first built this receiver as a companion to my 6L6 transmitter. The basic design appeared 
in the February 1941 issue of QST.  It consisted of a tunable converter feeding a 
regenerative detector at 1700KHz followed by an audio stage.

Homebrewing allowed me to take several liberties beyond the standard design. A major 
change I eventually made was the addition of a crystal filter and BFO. This gives this simple 
superhet almost single signal selectivity. I also improved the regenerative detector by 
changing it from 1/2 of a 6C8 to a 6J7, capacitively coupling the headphone output and 
adding a front panel BFO adjustment. A potentiometer in the antenna input was added 
after experiencing problems from strong signals overloading the receiver.
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6J5 - 6L6 Multistage Transmitter

- Based on the Stancor 10P from the 1940 Stancor Hamanual
- - 6J5 Oscillator -> 6L6 PA
- - Eliminated AM modualtor
- - Regulated the oscillator B+ to 105VDC
- - Added Spotting switch
- Modern small/cheap crystals sound fine
- Five to ten watts out
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This transmitter is based on the 1940 Stancor 10P. In the 30s many transformer companies 
published plans for equipment that used their transformers. Some even made partial kits 
available. Stancor was no exception.  

For my version of the 10P I eliminated the AM modulator section, added a PA 
keying/spotting switch between the oscillator and final stage and, for safety, shunt fed the 
output coil/capacitor. I also added a separate (regulated) B+ for the oscillator. This allowed 
me to use modern, cheaper, crystals
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Late 40s, 1950s

- These years included the perfect storm leading to 
ham radio popularity

- Former servicemen with radio experience and 
skills

- WWII Surplus
- - Inexpensive parts and equipment
- Novice License
- - Stepping stone to the hobby
- - Low cost
- - Low tech
- 1958 Propagation peak
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This ad from a 1952 issue of Life magazine illustrates the image held by the general public 
towards ham radio.  We had lots of really cool equipment and a wife that served us a beer 
while dressed like an airline stewardess. 

The 50s really was the perfect storm for ham radio combining WWII experienced veterans, 
WWII surplus, the new Novice license and good propagation. This all led to lots of home 
brew possibilities.
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An Early 50s Homebrew Novice Station 

July 1951 QST welcomed new novices and announced ARRL    
plan to publish more material applicable to new Novices

Regen receiver, power supply and transmitter
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On July 1, 1951 the Novice Class ws introduced. It was a one year only, limited privileges 
license providing a stepping stone to become a full ham. That month the QST editorial 
welcomed new novices and pledged an increasing amount of material more directly useful 
to the beginner. How well did equipment this beginner equipment perform? I built a 1951 
beginner receiver. This receiver is roughly based on the "First Receiver for the Novice" 
(May 1951 QST). I then chose a 6AG7 crystal controlled oscillator with pi-network output to 
pair with my 1951 receiver. An article in the March 1950 issue of QST compared the tubes 
currently being used as crystal oscillators and declared the 6AG7 the best.

All of the parts of this station are mounted on wooden slat chassis. Many late 40s and early 
50s rigs used this construction technique to cut cost and complexity. The slats are spaced 
properly to allow mounting the tube sockets, transformers and filter capacitor. This works 
fine as long as shielding is not required. It saved the beginner from buying and using the 
tools required to bend, cut and hole punch a metal chassis. The wooden slats could even be 
nailed rather than screwed together to further simplify construction. 

In 1951 many beginners painted and dressed up their homebrew, old and military surplus 
rigs to resemble current "store bought" radios. Many older rigs received a new paint job 
and knobs in the process. In some cases out of date tubes and circuits were updated to 
1951 standards. In 1951 the modern look suggesting reliability and durability included 
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battleship gray, not stained and varnished wood, the finish of the family radio in the living 
room. In keeping with these times, I chose to paint the rig in battleship gray like much of the 
commercial equipment in 1951. 
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An early 50s Novice receiver

- Based on Aug 1951 QST article
- Regen detector plus two stages of audio
- - 6SJ7
- - 6SN7
- Plugin coil to set the band
- Slat board chassis

W0VLZ

In 1951 the "First Receiver for the Novice“ was still a two tube regen. This one is a 
regenerative detector is followed by two stages of audio amplification. It uses home wound 
coils to cover both 80 and 40 meters.

With careful tuning SSB and CW signals can be copied but selectivity is lacking and stability 
is marginal. Like most simple receivers of its day this one does not support a loud speaker. 
It is a headphones only set. 

This is definitely a beginner’s receiver.
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An Early 50s Novice Transmitter

- Single 6AG7 xtal oscillator
- - Recommended over the 6L6
- 4-5 watts out
- Pi network output
- Hand wound coils
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Many times the beginner or novice transmitter of the early 50s was some sort of single 
tube crystal oscillator running 5 to 10 watts. This one is a 6AG7 crystal controlled oscillator 
with pi-network output. Plug-in coils or a bandswitch are eliminated by using homemade 
"basket weave" coils and supporting them on three sticks. Like many beginner low cost rigs, 
instead of an expensive tuning meter it uses two pilot lights, one to indicate plate current 
and the other coupled to the pi-network coil to indicate output.

Electrically this transmitter is the RF section of Lew McCoy’s 80/40M Novice Transmitter" 
See also Don Mix's version in May 1951 QST, pg 18 and the original McCoy single tube 
Novice transmitter in November 1953 QST, pg 28 or any mid 50s ARRL Handbook. 

The coils are 22 gauge solid (not stranded) wire wound on a form of seven nails evenly 
spaced around a 2” diameter circle. 
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A Mid 50s QRP/Portable Station

- Regen receiver
- 2 watt CW transmitter
- Battery powered

W0VLZ

Today I use my KX3 when I operate from a picnic table. 70 years ago I might have used this 
pair for my picnic table excursions. 

These are my mid 50s QRP-in-the-Park Twins, a two tube regen and a two tube transmitter. 
This pair uses tubes designed for battery powered portable radios common just before 
transistors took over the market. Power would have been supplied by a 1.5 volt filament 
battery and two 45 volt B+ batteries.  
33
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Single Stage Crystal Oscillator Transmitter

- Two 3S4 tubes in parallel => 1-2 watts out
- - Wired for 1.5 volt filament
- - 90 volts B+ 
- Directly heated cathode and pairing with battery 

regen forced keying B+ and protected key for safety
- Plugin coils to change bands
- - 160, 80, 40, 30, 20 mtrs with proper crystals

W0VLZ

The transmitter I used in my mid 50s portable station is a version of the "QRP Midget" first 
described in July 1967 Popular Electronics by W5LET. Two "power" pentodes in parallel run 
a watt or two out on 80 or 40...not a barn burner but it should be good for some contacts.
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Two Tube Portable Regen

- 50s version of the 20s one step regen
- 1T4 regen detector
- - Originally used WWII in field radios
- - 1.5 volt low current filament
- 3V4 audio stage
- - 1.5 or 3 volt filament
- - Used is 50s battery powered sets such as the 

Hallicrafters Transoceanic SW radios
- Se a demo at  https://youtu.be/O_GB-WBGG4g
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My two tube battery powered regen a good match for the 3S4 transmitter.

Here is a demo of this set:  https://youtu.be/O_GB-WBGG4g
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Iambic Paddles

- Needed sturdy paddles for picnic table QRP outings
- Built from scraps around the shack
- Works fine at my typical 16 wpm QSO speed
- Easy to repair if dropped
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As I did more portable/QRP operating, I realized that my trusty Brown Bros Paddle was not 
well suited for knock around picnic table operation. I needed something a little lighter, 
more compact and more forgiving of rough handling. I ended up homebrewing my keyer 
paddle using stuff I had around the shack. They aren’t going to work well over 30WPM but 
I’ve found them fine at 16WPM

Two pieces of 4 3/4" x 1/2" PC board form the arms. They are supported at one end by an 
empty CR1B military crystal holder about 1/2" thick. This style crystal holder is nice 
because, mounted upside down, it already has tapped mounting holes normally used to 
keep the crystal holder top in place. Contact is via two bolts against a brass spacer close to 
the "finger pieces". Travel adjustment is possible by soldering nuts to the PC board arms 
through which the bolts screw plus an extra nylon bolt separating the arms. 
Nylon/insulated bolts are used as needed. The base is a piece of steel stock, not the lightest 
solution but certainly stable. 

Now, if I drop my paddle, it is not a trip to AES looking for a replacement but, rather, a trip 
to the workbench to replace/repair any damaged piece. 
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What’s Next?

- 1968 version of the 6J5/6L6 multistage xmtr
- Uses miniature tubes
- - 6C4 and 5763
- Many rcvrs available that are a good match
- Works well with modern/cheap crystals
- Great documentation available
- - http://www.arrl.org/files/file/QST%20Binaries/Jan2012/w1ts_project.pdf
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If you are interested in building your own classic homebrew transmitter here is a 
transmitter that should make a good project.
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Safety

- As we consider vintage ham equipment we need to keep the dangers in mind
- Many issues of early QST carried announcements of a ham electrocuting themselves
- UL approval did not  exist
- Several actions help
- - Know where the high voltage points are
- - Power down before poking around
- - Discharge high voltage capacitors
- - Keys and headphones can be shock hazards
- - One hand in the pocket
- - Don’t work barefoot
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Remember most of the sets I’ve shown have exposed high voltage points. Avoid a painful 
or, possibly, a lethal reminder.
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Reference documentation always helps. A lot of stuff is available over the web. Here are 
some links that I’ve found useful.
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