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Safety Tips for Working On Tube Amplifiers

Safety first!

Okay, you want to work on your own amps, but you've heard various horror stories about things inside amps that can store a charge and kill you. 
Well, it's true!  However, a little common sense can go a long way when working around dangerous voltages.

Rules to live by:

Never work on an amp while talking to someone, either in person, or on the telephone.  I have gotten more severe shocks by accidentally
touching things while someone was standing there watching me, asking questions.  Never work while distracted!

When probing a live amp, keep one hand in your pocket - it's the current across the heart by way of the arms that kills you.

Never wear jewelry of any kind on your hands or wrists - gold and silver are highly conductive, and it's a good excuse to use when your wife
catches you without your wedding ring on.

Always unplug an amp before going in to solder something - don't depend on the power switches.

Don't chew on a length of solder while contemplating your next move - ingesting lead kills brain cells....

...what were we talking about?  Oh, yes, now I remember....

Use a variac to bring up an  amp after mods or on new builds - carefully monitor the current and shut it down if it rises quickly at low
voltages.  Alternately, make a fixture with a light bulb in a socket that is in series with one side of the AC line - if the amp has a major short,
the light bulb will light up instead of blowing the fuse or vaporizing your new power transformer.

A $150 transformer will blow every time to protect a 50 cent fuse - be sure to use a fuse of the correct rating and type!   This usually means
slo-blo in the mains, and a fast blow in the HT line, rated for no more than 150% of the max current draw at full power.

Wear safety glasses while working on amps.  If you've never seen what happens when you wire in a large (or even small) electrolytic
capacitor backwards, or exceed it's working voltage, you're in for the scare of your life!  Hint: smoke, tar, and chicken feathers, following

rapid explosive decompression and a launched projectile the size of a largish shell casing.    If you get hit in the face with this exploding
mixture, not only will you look like Daffy Duck with his beak blown off, you may sustain serious eye damage.   I once had a very large

electrolyic go off in my face, leaving me with a cut on my nose from the can, a melted contact lens from a piece of hot metal, and the
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aforementioned Daffy Duck look.  I was able to laugh at myself only after realizing I wasn't permanently blinded in one eye.

Never work on amps around small children - you will be embarrassed when they pick up the language you use when you touch live wires.

When clipping wires or component leads with diagonal pliers, point them away from you - the cut leads fly off with incredible velocities, and

can easily damage your eyes - again, use safety glasses!

Electrolytic (and other type) filter capacitors can hold lethal charges - be sure to discharge them before working on an amplifier.  This can be
done by shorting the "+" side to the "-" side, or the "+" side to the chassis (unless the cap is in a negative voltage supply, like the bias supply,

where you must short the "-" side to the chassis), using a wire or a screwdriver.  This will make a big spark and a loud noise, which is sure to
impress any onlookers.  If you'd rather do it more discreetly, make a jumper cable consisting of alligator clips on the ends, with a resistor in

series in the middle of the jumper.  Use a value of somewhere between 10K and 100K, with a power rating of 5W or so (a high power

rating is not really necessary for dissipation reasons, but mainly because the higher power resistors are physically more robust and won't tend
to break).  Be sure to adequately insulate the resistor with heat-shrink tubing so the wires aren't exposed, or you'll get shocked while trying

to discharge the capacitors.  The larger the value of the resistor, the longer it will take to discharge the caps, and the less of a spark you will
see.  If you use a large value resistor, be sure to leave it in place long enough for it to drain all the charge out of the capacitor (if in doubt,

measure the voltage across the capacitor to make sure it is close to zero).  Note that many amplifiers will incorporate "bleeder" resistors,
which will drain the capacitor charge automatically in a few minutes after the amp is turned off.  Don't depend on this resistor to do it's job!

Be sure to turn the power off to the amplifier before discharging the electrolytic filter capacitors, or you will get an unpleasant surprise.

Be sure to remove any capacitor-discharging jumper wires before re-powering up the amp, or you will get another unpleasant surprise.

Get your wife/friend/co-worker/etc. to take a CPR course.  Don't argue if they ask you to pay for it.

Tubes get hot, it's their job, especially power tubes.  Don't touch them.

Don't install tubes with the power on - if the glass breaks, you can come in contact with high voltages.  A shock after a nasty cut just adds

insult to injury.

Buss wire looks exactly like solder, but doesn't melt worth a damn.

Never solder in your underwear (don't ask!).  Seriously, short pants and soldering don't mix very well.  Wear appropriate clothing.

Learn from other's mistakes - it's cheaper and far less painful.
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