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H AVE you ever heard of EMP, 
and if you have, do you know what it is? 
Unfortunately, very few people can 
answer in the affirmative. EMP, which 
stands for Electromagnetic Pulse, is a lit- 
tle-publicized phenomenon associated 
with nuclear explosions. Due to the fact 
that EMP is not directly harmful to hu- 
mans, it has been lost among the more 
spectacular and deadly effects of a nuclear 
burst - hut its potential effect on equip- 
ment could prove far more destructive. 

When a nuclear weapon is detonated, it 
generates heat, light and blast effects, all 
of  which are  known and have been 
observed. Less well-known, and harder 
to detect, is the massive pulse of radio 
energy that is also generated. This  pulse 
is so great that it can interrupt, damage or 
destroy electrical and electronic equip- 
ment over a wide area. 

EMP is a topic of which there has been T- ,,I ~na&ond~ 

a scarcity of information, compared to FIGURE 2: Graph of EMP o u m n t  pulse m hmg overhead pw&e o n 4  by tugh-albNdc burat 

that on the effects of blast, heat and fall- 
out. One of the reasons for this is that 
E M P  is apparent only in weapons deton- limited information available with regard Finally, much of the electronic equip- 
ated in the air. Since in-air testing has to actual field tests. T h e  remoteness of ment which is most susceptible to EhlP,  
been banned since 1962, the study of in-air test sites is undoubtedly a contri- such as solid-state computers and radios, 

did not exist in the early 1960s. 
However, research on EMP has con- 

tinued, utilizing simulators and under- 
ground nuclear tests. As a result, both 
private industry and government have in- 
stituted major programs to determine the 

urface Distance vulnerability of vital equipment and how 
to protect it against the effects of EMP. 

E M P  is a short-duration, high-energy 
pulse similar to a radio wave. T h e  pulse 
contains radio energies across a broad 
band of frequencies from VLF to the 
VHF range, generally from 0-150 MHz. 
T h e  electric field of this pulse may be 

FIGURE 1: Effects of EMP from high-altitude burst will extend from horizon to horizon millions of times stronger than a typical 
radio wave, and can induce a pulse 
reaching thousands of volts into radio 

20 SURVIVE DECEMBER 83 



antennas of moderate size. Due to the 
extremely rapid rise time of the pulse, 
much of the current protection equip- 
ment available, such as filters and light- 
ning arrestors, is partially or completely 
ineffective against EMP. 

EMP produces a very large, very short 
voltage surge in any metallic conductor 
within range, such as power and tele- 
phone lines, radio antennas, railroad 
tracks, conduit, piping and any other siz- 
able piece of metal. This pulse is then 
transferred by antennas or power lines to 
computers, communications equipment 
and other electrical gear. Depending 
upon the nature of the equipment, its 
operation may be temporarily inter- 
rupted, or it may be permanently dam- 
aged. Computers and radio equipment 
are particularly sensitive to EMP, and 
much of the telephone network, power 

%grids and individual power plants are now 
computer-controlled. EMP is to electrical 
equipment what blast is to buildings. Im- 
agine the results if every piece of electric- 
al gear in an area were subjected to its own 
private lightning bolt! 

There are two distinct manifestations 
of EMP that are of particular concern: 
high-altitude burst and low-altitude (or 
ground or surface) burst. For a low- 
altitude air burst, the direct range of EMP 
is within the confines of the range of blast 
damage. For a one-megaton weapon, the 
radius of direct EMP is about eight miles. 
However, the strength pf the pulse within 
this area is quite great, and there is a very 
real danger that the EMP may be carried 
far beyond the limits of blast damage by 
means of power and telephone lines. An 
EMP-induced surge in power lines may 

be carried for miles beyond the blast area, 
damaging electronic equipment wher- 
ever it is connected to the AC power grid. 

For a high-altitude nuclear burst, say 
above 19 miles, the mechanism and na- 
ture of EMP changes. In this case, the 
strength of EhlP at any given point on the 
earth is somewhat less then that produced 
by a low-altitude burst, but the EMP field 
extends from horizon to horizon for the 
altitude of the detonation (see Figure I).' 
Furthermore, the field strength does not 
significantly fall off with distance. Thus, 
a nuclear weapon detonated at an altitude 
of about 200 miles could affect the entire 
continental U.S. plus parts of Canada and 
Mexico. T h e  implication is that a single 
burst could simultaneously disrupt andlor 
damage computers, communications 
equipment and similar hardware all across 
the country. 

Figure 2 is a graph of the expected 
surge that would occur in a long overhead 
power line. Notice that the current surge 
peaks at nearly 12,000 amperes within 

less than a microsecond (one-millionth of 
a second). This kind of current translates 
to a surge of many thousands of volts - 
and it would appear simultaneously in 
hundreds of powtr lines over a wide area. 
We can only speculate on the survivabil- 
ity of the highly interconnected power 
grid which serves this country. 

As. mentioned before, EMP will be 
picked up by any kind of metallic net- 
work. Table 2 presents a list of typical 
collectors of EMP energy. Depending 
upon the particular circumstances, a sus- 
ceptible piece of equipment may not 
even have to be physically connected to a 
collector. With EMP of sufficient magni- 
tude, mere proximity may be sufficient to 
cause damage. 

T h e  main threat from EMP is to solid- 
state electronics equipment, primarily 
computers and radio gear. Antennas and 
power lines will be the primary routes by 
which damaging electrical surges will 
reach this equipment, and the damage 
inflicted may be temporary or permanent, 
depending upon conditions. (Other elec- 
trical equipment may be affected like- 
wise, but is generally less susceptible 
than equipment containing solid-state 
devices.) Table 3 presents a list, in order 
of relative susceptibility, of equipment 
which could suffer EMP damage. 

T h e  best protection from EMP for any 
piece of equipment is to remove it from 
connection or proximity to any known 
EMP collector. EMP generally requires a 
sizable piece of wire or antenna to reach 
damaging proportions. Battery-powered 
radios with short whip-type antennas are 
generally immune to EMP. Merely turn- 
ing off a piece of equipment which is 
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i .  attached to either AC power or an antenna I 

will not necessarily protect the device. I 
Also, it has been found that many devices - designed t o  protect equipment  from 

lightning or power surges are not very 
effective against EMP. Such methods are 
more effective when multiple units of 
different types are used, such as a filter 
followed by a lightning arrester. 

Although E M P  is not directly harmful 
to humans, it  would be  a major factor in 
the overall impact of a nuclear attack. A 
high-altitude burst, set off specifically to 
create EMP, could interrupt or damage 
power distribution, communications and 
computer operations on a national level. 
T o  an individual survivor it represents a 
threat to his radio equipment and any 
power-generation equipment he might 
have, especially if it is tied into the power 
lines and has solid-state control compo- 
nents. T h e  best protection for this equip- 
ment is physical disconnection from a 
potential E M P  collector, including power 
lines, antennas, water pipes and ground 
wires. Radio capability should be pro- 
vided by battery-powered units with 

or a cheap AC radio could be left 
as an expendable item. Oper- 

equipment destroyed 

Effects o f  Nuclear Weapons, edited by 
Samuel Glasstone and Philip J. Dolan 
(U.S. Dept. of Defense and Dept. of 

rgy, Superintendent of Documents, 
G o v e r n m e n t  Pr in t ing  Office,  
gton, D C  20402); technical manu- 

Bell Laboratories; "The Chaos 
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Electronic Dragon" 
. 1 19, Science News. 

rail a number o f  valu- 

communications equipment from EMP. 
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o Protec 
Your E ectronic 
Components 
by H. Walter 

HE effects of EMP (Electromagnetic T 
Pulse) from a high-altitude (60 miles or 
more) nuclear explosion will be devastating 
to our entire industrial complex; shutting 
down most electric power, knocking out 
computers and machinery dependent upon 
diodes, transistors and semi-conductors, 
destroying electronic-ignition systems in 
most of the automobiles on the road and, in 
effect, throwing our interdependent civi- 
lization back into the early 1800s within a 
@action of a millisecond. Since the Pacific 
bomb tests in the early 1950s, this phe- 
nomenon has been known to scientists. 
However, with the rise of "peaceH- 
movement pressures that resulted in a freeze 
on nuclear testing, our scientific community 
has been working more or less blindfolded 
to explore the impact of EMP on our socie- 
ty. The Soviets, on the other hand, know 
well the terrific damage that can be wrought 
on our country by the high-altitude detona- 
tion of just one nuclear bomb over the mid- 
west - a bomb that can easily be concealed 
in any one of dozens of their satellites now 
in position over our country. 

1 make no pretense of understanding the 
electronic workings of EMP, and neither 
will most survivalists. The most pressing 
question is, "How do we prepare to protect 
ourselves against the effects of EMP?" A 
few basics of the phenomenon should be 
spelled out: 

1) There is no threat of radiation, blast or 
thermal action. 

2) EMP will "collect" in exposed power 
lines, rails, antennas, metal pipes, etc. 
Wherever these collectors enter a shelter 
or building, EMP follows, destroying 
sensitive equipment. 

3) Ordinary breakers and lightning-surge 
arresters are ineffective against EMP, 
which has a very rapid rise rate and is 
predicted to reach a level of 50,000 volts 
with 1,000 amperes. 

4) Shielding and pre-blast disconnection 
are the two most effective methods 
available to the average non-electronic- 
oriented survivalist. Use of vacuum 
tubes makes radio gear less susceptible. 

Following are the actual steps that we 
have taken in our own program to protect 
our equipment from EMP. 

Early Warning 
For the alert survivalist, EMP damage 

will be the first indication that a nuclear 
attack has started. For example, if you see 
numbers of automobiles suddenly stopping 
along the roadside, be suspicious - espe- 
cially if your car happens to be one of them! 
If you are in a vehicle with an old- 
fashioned, non-electronic-ignition system, 
turn on your car radio to doublecheck. If 
you cannot tune in any regional stations, 
you can be reasonably sure that you are on 
the track of EMP. If it is after dark and the 

street lights and other city lights have gone 
out, head for your shelter or pre-planned 
destination. Do not expect to be able to buy 
gasoline on the way, for the electric pumps 
will have stopped working when the power 
failed. 

If you are at home and the power fails, do 
not automatically assume that it is a tree 
down across the wires or some other type of 
local outage. Be alert for EMP at all times! 
Get out your battery-operated, portable 
shortwave/AM radio and see what you can 
tune in. If regional stations as well as the 
local outlets are all dead, start immediately 
to put your survival plan into operation. If 
you are in or near a target area, this short- 
warning notice may be sufficient to enable 
you to reach your shelter before missiles 
amive. If you live well outside a ~ y  target 
area, as any realistic survivalist will be sure 
to do, this warning will give you the time 
needed to round up your family or group 
members and prepare for the anival of fall- 
out or the inevitable panic in the community 
when suddenly people are jolted out of their 
apathy. 

A telephone call is not a valid test. AT&T 
is one of the few large companies that has 
been protecting its equipment against EMP 
(since 1960), and some major trunk lines 
may be operational until damaged by direct 
hits. An early-warning device that I have 
rigged up (there isn't any way to test it) 
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consists of an electric blasting cap with an 
extra length of wire attached. It is hung 
outside our home so that we can hear the 
explosion if it should occur anytime, day or 
night. Thus far, radio signals have not set it 
off, and logic seems to dictate that EMP will 
trigger it. 

Automotive and Aircraft 
The electronic-ignition systems on most 

newer cars are vulnerable to EMP damage, 
which would render them inoperable and 
result in complete disruption of evacuation 
plans or attempts of group members to reach 
shelter. If you are distant from your shelter, 
even if you have adequate time before fall- 
out arrives, you will be stranded. Modem 
jet aircraft have thousands of electronic cir- 
cuits which will be blown out, resulting in 

an instant life-or-death glide-for-safety pat- 
tern for any airplanes unfortunate enough to 
be in the air at the time. 
1) Avoid commercial flying. If you must 

fly, don't have any illusions about sur- 
viving if you happen to be unlucky 
enough to be caught in the air during an 
EMP surge. 

2) Check your automobiles to determine 
whether they have electronic-ignition 
systems. Most pre-1975 GM and pre- 
1973 Chryslers do not. If your car does 
have electronic ignition, you have sever- 
al choices: 

A) Trade it in on acar with an older ignition 
system or buy a second-hand car that 
qualifies. We bought a 1970 GMC Y4- 
ton pickup truck last spring. 

B) Have your mechanic replace all of the 
electronically activated parts with the 
older system. This can be rather expen- 
sive due to labor costs. 

C) Purchase replacement modules that you 
can carry in your car. We have a 1973 
Plymouth Fury and a 1977 Dodge 
Aspen, both Chrysler products that use 
the same ignition systems. We pur- 
chased two replacement electronic- 
control modules as well as two electro- 
nic-voltage regulators. These parts were 
left in their cardboard boxes to avoid 
metal-to-metal contact, wrapped with 
aluminum foil and then metal (not plas- 
tic) wire screening, and placed in a met- 
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al tool- or tackle-box with a tight cover. 
Included in this box are a set of 10 or 
more 20-amp fuses in case the other car 
circuits are blown, plus a small hex- 
head wrench that fits the screws holding 
the modules to the firewell or fender. 

Some of the very newest cars have a 
"black box" that contains all of the 
electronic components, but it is im- 
possible to get at without taking apart 
practically the entire front end of the 
car. Do not misunderstand: All of the 
above suggestions fall under the cat- 
egory, "Doing the best we can with 
what we have," and there are no 
guarantees. When we travel into town, 
we transfer both metal toolboxes into 
the Chrysler that will be used that day, 
giving us a double backup. 

3) Check your other vehicles - motorcy- 
cles, ATCs, etc. - to see whether they 
have electronic ignitions. I found that 

our new Honda ATC 200cc "Big Red" 
does, so I purchased a replacement CDI 
(Capacity Discharge Ignition) and had it 
wrapped and stored along with my radio 
gear. Older-model cycles, tractors and 
other vehicles usually work off of a mag- 
neto and will not be affected by EMP. 

Communications 
Published government documents tell us 

that communications equipment employing 
bipolar transistors with self-contained bat- 
teries and loop antennas is not too suscepti- 
ble to direct EMP damage. Stick antennas 
up to 40 inches long are supposed to be 
immune if used with similar equipment. In 
other words, mobile communications 
equipment is relatively survivable while 
radio-base stations are vulnerable. Most im- 
portant to remember is that all elech-onic 
gear must be disconnected from electn'cal 
circuits or antennas in order to have any 
chance of surviving an EMP surge. Radio 
equipment manufactured in the 1950s and 
early '60s that does not contain semi- 
conductors, transistors or diodes, and de- 
pends instead upon vacuum tubes, would be 
preferred for survival use. A reliable source 
for EMP-resistant communications gear is 
Fair Radio Sales, Dept. SV, P.O. Box 
1105, 1016 Eureka St., Lima, OH 45802, 
(419) 227-6573. Another source for all 
types of electronic survival equipment, in- 
cluding EMP-protected radio gear, is 
Kootenai Radio and Energy Systems, Dept. 

Most small-appliance motors are, 
according to the "experts," less vulner- 
able than transistorized equipment. Here 
again, the savvy survivalist will take the 
"worst-case" approach and prepare for 
all electrical devices to be knocked out 
by EMP. 

The information put out by our govem- 
ment and used in civilian articles is mostly a 
rehash of the same data published in 1977 in 
The Effects of Nuclear Weapons. Very few 
practical suggestions on a non-technical 
level are given that can benefit the "gener- 
alist'' who is trying to survive. If any of our 
readers have more up-to-date information 
on protective methods or equipment which 
can be put to use by someone less qualified 
than a Ph.D. in physics, please send them to 
H. Walter, P.O. Box 271, Cortez, CO 
81321. 




