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The wiring of tube radios includes many high-voltage points. 
Filter capacitors (arrows) should be discharged before working 
on a set that has been recently powered. 

particularly when repairing 
or using AC-DC radios. This 
month, I'd like to talk about 
how to work safely around 
your radio's direct-current 
supply voltages. Then we'll 
finish up with some safety 
pointers concerning outside 
antennas. 

DANGER-HIGH 
VOLTAGE! 

(.) Unless you specialize in 
w 
__. crystal sets or early transistor 
w 

radios, your restoration work 
is going to place you in 
close proximity to dan­
gerously high voltages-

a: 

voltages that could be life­
threatening. Those voltages, 
required for operation of 
the vacuum-tube circuitry, 
are obtained from the AC­
Iine wall socket-either di­
rectly or through a step-up 
transformer that may multi­
ply the line voltage several 
fold. The AC volklge is then 
rectified (transformed to di­
rect current), filtered, and 
distributed to various points 
in the receiVer. 

You're already familiar 
with the cautions to be ob­
served in the presence of 
the AC line. Your radio's De­
supply voltages need to be 
treated with equal respect. 
The magnitude of these 
voltages ranges from about 
150 for a transformerless 
(AC-DC) radio to about 350 
for a large transformer­
powered table-model or 
console. 

And by the way, in a set 
where 350 volts of direct 
current is present. the 
power transformer usually 
delivers upwards of BOO 

volts of AC to the rectifier 


. circuit. Most people don't 

have to be told to be care­
ful around such a voltage 
source! 

And, because they have 
a feeling for the large 
amounts of current avail­
able at a wall socket (15 
amperes or more), most 
people don't need to be 
convinced that the 117 -volt 
AC line must be treated 
with respect. But they may 
not have as much respect 
for the DC operating volt­
ages within a radio once 
they know that those volt­
ages are available only at 
currents measured in 
thousandths of amperes. 

Although this is not a 
medical treatise, and I'm 
certainly not an expert on 
the medical effects of elec­

tric shock. I can assure you 
of this: Even the lowest DC 
voltages used by AC-DC ra­
dios and battery sets are 

· considered quite dan­
gerous. Depending on the 
resistance that your body 
offers to the passage of 
electric current (which var­
ies with the amount of 
moisture on your skin, 
whether current is passing 
through an open cut. etc.) 
and the path the shock 
takes through your body, its 
possible for even a 150-volt 
(or smaller) shock to 
fere with the action of your 
heart and cause death. 

Admittedly, most people 
weather small shocks with 
no permanent effects, but 
would you want to risk 
being the exception? Re­
ceiving an electric shock is 
a ver y unpleasant experi­
ence at best. And the 
unexpectednesS of it could 
startle you into causing a 
secondary accident as you 
jerk your hand away. For 
instance, you might come 
in contact with an even 
higher voltage, subjecting 
yourself to a stronger shock; 
you might pull the radio off 
the bench so that it drops 
to the floor; or-if holding a 
test probe-you might over­
load and destroy a piece 
of test equipment by touch­
ing the probe to the wrong 
circuit point. 

AVOIDING HIGH­


VOLTAGE SHOCKS 

When we discussed 

avoiding AC line voltage 
shocks last month, one of 
the key points to under­
stand was that the power 
company grounds one side 
of the line. Thus, if your feet 
happen to be grounded 
(as when standing on a 
damp basement floor in 
damp shoes) and you 

By Marc Ellis 

Safety For 

Restorers: 

Part2 

ast month, I began to 
some safety is­

sues for antique-radio 
restorers. The topic was sug­
gested by a letter received 
from reader O.K. Owens 
(Circleville, OH) and dis­
cussed in the March, 1991 
issue. Mr. Owens was par­
ticularly concerned about 
the dangers lying in wait for. 
newcomers to the hobby. 
·And since I strongly agree 
with this concern, I've been 
directing my remarks to the 
inexperienced restorer. 

In last month's column, I 
discussed the all-important 
subject of cautions to be 
observed· around house­
hold AC power line­
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IF transformer tuning screws (here being adjusted, as is proper, 
with non-conductive tool) may shock a beginner who touches 
them with a metal screwdriver. 

touch a wire connected to 
the ungrounded side of the 
line ... ZAP! ... a rather hetty 
shock passes through your 
entire body. So the idea is 
to avoid electrical contact 
with the ground when work­
ing on live equipment. 

Protecting yourself from 
your sefs high-voltage DC 
supply is an analogous sit­
uation. Just as with the AC 
line, one side of the DC 
supply (called the B-) is 
grounded. In this case, 
though, ground means the 
metal chassis of the radio 
rather than the earth. The 
idea is to keep yourself from 
contacting the chassis and 
one of the high-voltage (or 
B +) distribution points at 
the same time. Otherwise, 
ifs ZAP time again! 

But you also have to be 
careful to avoid contact 
with earth ground. In the 
case of AC-DC sets, as you 
already know earth ground 
and chassis ground can be 
one and the same. Even 
with non-AC-DC sets. earth 
ground can be connected 
to chassis ground through a 
leaky capacitor or (as is 
ver y common) through the 
ground lead of a piece of 
test-equipment whose 
chassis is connected to -
earth ground via a 3-prong 
plug. 

The fear of becoming ac­
cidentally grounded is quite 
ingrained in the electronics 

experimenters who cut their 
teeth during the vacuum­
tube era. Being one of 
them, for example, I find the 
idea of using a wrist 
grounding strap (worn to 
drain off static charges 
while working with sensitive 
integrated circuits) quite 
appalling-even though 
semiconductor equipment 
operates at ver y low volt­
ages. 

Because it is required in 
virtually every vacuum-tube 
circuit. high-voltage DC 
may appear anywhere 
above or below the chassis 
of the receiver you are 
working on. The high volt­
age may appear even in 
places where it wouldn't 
normally be expected. For 
example, as Mr. Owens 
pointed out in his let ter, on 
the adjustment screws of 
early IF transtsxmers. 

Defective components or 
improper modification by 
inexperienced "repairmen" 
could cause high voltage 
to appear in even more 
unlikely places. So unless 
you have positive informa­
tion to the contrary, every 
metal par t or connection 
should be treated as if it 
were live. 

Through last month's dis­
cussion, you already know 
how to avoid being 
grounded through your 
shop floor. As an additional 
precaution against high-

voltage DC shocks, some 
writers suggest keeping one 
hand in your pocket at all 
times while working on a 
live chassis. If you only have 
one hand involved, ifs a lot 
harder to contact a ground 
point and a high-voltage 
point at the same time. And 
even it you did, the shock 
would be a lot less severe 
when passing through one 
hand only than if it flowed 
across your body through 
both hands. 

Others (and I am one of 
them) feel that working with 
one hand is too clumsy and 
would be quite likely to 
cause other kinds of prob­
lems. I need both hands to 
stay out of trouble, and in 
well over 40 years of work­
ing with tube gear, I can't 
remember receiving even 
a single shock. For this, I 
credit my attitude-which is 
one of great respect for the 
working voltages associ­
ated with vacuum-tube 
circuits. 

Another precaution that 
you definitely should take is 
to make sure that your tools 
have insulated handles. Of 
course, doing any kind of 
wor� on a live chassis is not 
recommended. However, if 
you must use a screwdriver, 
pliers, or other tool, make 
sure there is no exposed 
metal on or near the han­
dle. 
As a final caution, keep in 

mind that your chassis may 
not be free of high voltage 
even after you cut the 
power. The sefs filter co-

Static discharge unit as sold 
by Radio Shack. The wing 
nuts are antenna 
connections; the screw on 
tab is for ground. 

pacitors can store an 
electrical charge for quite 
a long time-enough of a 
charge to give you a nasty 
jolt hours after the radio is 
shut off. 

You would be well ad­
vised to short the leads of 
all filter capacitors to 
ground if you must do se­
rious work on a set just after 
shutting it off. You'll hear a 
loud "snap" as the capaci­
tors discharge, and you 
may see a spark as well. 
There are usually at least 
two filter capacitors. some­
times separate. sometimes 
combined in one can. Of 
course, you must be sure 
that the tool or clip lead 
you use for this purpose has 
an. insulated handle. 

ANTENNA SAFETY 
Most serious collector/re­

storers eventually put up an 
outside antenna, and no 
introductory discussion of 
electrical safety would be 
complete without mention­
ing antenna hazards. There 
are two major ones: power 
lines and lightning. Avoiding 
them requires only simple, 
common-sense tactics. Ig­
noring them invites serious 
proper ty damage, and 
ver y easily could cost you 
your life. 

Most residential power 
distribution is handled via 
overhead lines operating at 
several thousand volts. Such 
lines are a major hazard to 
antenna installations. Never 
install an antenna so that it 
passes over one-not even 
the lower -voltage power 
line from the pole to your 
house. Don't even install the 
antenna in close proximity 
to a power line. 

If the antenna wire 
should accidentally fall 
across a high-voltage line 
while you are putting it up, 
you'd probably be elec­
trocuted instantly. Those 
lines have little or no insula­
tion and, of course, 
antenna wire is a ver y 
good conductor of elec­
tricity. Even if you were able 
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to install an antenna wire 
near a power line without 
incident, the wire could 
easily later break in a storm, 
falling across the line and 
conducting lethal voltage 
into your home through the 
lead-in connection. 

If your antenna uses one. 
or more metal masts, be 
sure to ground them (use 
one of the systems de­
signed for N-antenna 
masts). Then a lightning 
strike will be more apt to 
travel through your mast 
and grounding system on its 

'way to the earth than 
through your antenna, 
lead-in wire, house, equip­
ment, and you! 

During electrical storms, 
buildups of static electricity 
in the atmosphere are 
more common than actual 

one). When connected to a 
good ground, this device 
will continuously leak static 
charges to earth-there­
fore preventing dangerous 
buildup of static electricity. 
(2) Use a heavy-duty knife 
switch to transfer your lead­
in wire to a good ground 
system whenever you are 
not using the antenna. 

Just one final point. Every­
one in your family should 
know that it can be ex­
tremely dangerous to try to 
rescue a victim of electric 
shock. If you touch the vic­
tim while he or she is still in 
contact with a live wire, 
you'll become d victim 
yourself. 

It would be a wise move 
to set up your workbench 
with a master power switch 
and make sure everyone 

The antenna lead-in at my house is grounded, when not in use, 
through a heavy-duty knife switch. Note the large ground 
conductor at right. 

lightning strikes. The static 
charge can accumulate on 
an antenna until enough 
builds up to arc to ground, 
either through a receiver 
connected to the antenna 
(with destructive effects) or 
perhaps through an un­
lucky individual who 
happens to be handling 
the lead-in wire. 

There are two simple 
ways to avoid that problem, 
and I'd suggest using both. 
(1) Use a static-discharge 
device, such as those sold 
for use with N twin lead 
(attach your lead-in to one 
of the two antenna termi­
nals and ignore the other 

understands that it should 
be shut-off before attempt­
ing a rescue. Also explain 
the possibility, remote that it 
might be, of contact with a 
power line via your anten­
na lead-in. Stress that 
rescue from such a situation 
should be attempted only 
by professionals. 

Thars all for this month. 
We want to be sure to see 
you all again next time, so 
please remember to work 
safely, and send your com­
ments or questions to me at 
Antique Radio, Popular 

Electronics, 500-B Bi-Coun­
ty Blvd., Farmingdale, NY 

11735. • 

AMAZING 
SCIENTIFIC & ELECTRONIC 

PRODUCTS 

LASERS AND SCIENTIFIC DEVICES 
VRL2K 3mw Vis Red Laser Diode System Kit .................. $159.50 
LLIS1K Laser Beam"Bounce" listener Kit ... $199.50 
LHC2K Visible Simulated 3 Color Laser Kit. . ......... $44.50 
LC7 40 Watt Burning Cutting Laser Plans ......... $20.00 
RUB4 Hi Powered Pulsed Drilling Laser Plans........ ...$20.00 
LGU40 1 to 2mw HeNe Vis Red Laser Gun Assembled ........ $199.00 
LLS1 Laser lite Show- 3 Methods Plans ......................$20.00 
SD5K See in the Dark Kit ....................... ................. $299.50 
EML1K Electromagnetic Coil Gun Kit.................... .. ..... $69.50 
MCP1 Hi Velocity Coil Gun Plans .......... ....... $15.00 · 
LEVI Levitating Device Plans .................... ........ $10.00 
EH1 Electronic Hypnotism Techniques Plans ..................$10.00 

HIGH VOLTAGE AND PLASMA DISPLAY DEVICES 
HVM7K 75,000 Volt DC Variable Output Lab Source Ki1.. . .... $149.50 
IDG3K ton Ray Gun Kit, project energy without wires ...... ... $69.50 
NIG9K 12V/115 VAC Hi Out Neg ion Generator Kit ..... $34.50 
EMA1K Telekinetic Enhancer/Electric Man Assembled . ......... $99.50 
LG5K lightning Display Globe Kit ..... . .. ............... $54.50 
BTC1K Worlds Smallest Tesla Coil Kit ....................... .... $49.50 
BTC3K 250KV Table Top Testa Coil Kit.. .. ...... $249.50 
BTC5 1.5 Million Volts Tesla Coil Plans ...............$20.00 
JL3 Jacobs Ladder- 3 Models Plans ... .. ............ $15.00 
GRA1 Anti Gravity Generator Plans ...... ........................ $10.00 
PFS20 Plasma Fire Saber Assembled ...... .. .......... $69.50 
DPL20 Dancing Plasma to Music and Sounds Assembled ......$79.50 

SECURITY AND PROTECTION DEVICES 
ITM10 100,000 Volt intimidator up to 20' Assembled .........$129.50 
IPG70 Invisible Pain Field Blast Wave Gen Assembled ........$74.50 
PSP4K Phasor Sonic Blast Wave Pistol Kit ......... $59.50 
LIST10 Infinity Xmtr, listen in Via Phone Assembled ...... ....$199.50 
TAT30 Automatic Tel Recording Device Assembled. ...... $24.50 
VWPM7K 3 Mi. FM Auto Tel Transmitter Kit ... .. ........ $49.50 
FMV1 K 3 Mi. FM Voice Transmitter Kit ............................ $39.50 
HDD1K Homing/Tracking Beeper Transmitter Kit ................. $49.50 

EASY ORDERING PROCEDURE TOLL FREE 1-800·221-1705 
or 24 HAS ON 1-603-673-4730 or FAX IT TO 1-603-672·5406 

VISA, MC, CHECK, MO IN US FUNDS. INCLUDE 10% SHIPPING. ORDERS 
$100.00 & UP ONLY ADD $10.00. CATALOG $1.00 OR FREE WITH ORDER. 

INFORMATION UNLIMITED 
P.O. BOX 716, DEPT. PE, AMHERST, NH 03031 

Learn at home in spare time. 
No previous needed! 

No costly school. No commuting to class. 
The Original Home-Study course prepares 
you for the "FCC Commercial Radio­
telephone License." This valuable license is 
your professional "ticket " to thousands of 
exciting jobs in Communications, Radio­
TV, Microwave, Maritime, Radar, Avionics 
and more ... even start your own business! 
You don't need a college degree to qualify, 
but you do need an FCC License. 

No Need to Quit Your Job or Go To School 
This proven course is easy, fast and low 
cost! GUARANTEED PASS-You get your 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! r----------------------, 
1 commt�no PRODUCTions 1 
I FCC LICENSE TRAINING, Dept. 100 I 
I P.O. Box 2824, San Francisco, CA 94126 : 
: Please rush FREE details immediately! 1 
I NAME I 
I ADDRESS I 
I CITY STATE ZIP I 
L--------------�--�J 
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