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Tips On Dipoles 

LITHE DIPOLE REMAINS AN EFFECTIVE 

low -cost antenna for all radio bands 6 
through 160 meters. Its broad figure-eight 
pattern means that it is essentially om- 
nidirectional, especially on bands 40, 80, 
and 160 meters. On the higher -frequency 
bands there can be a serious drop -off 
(nulls) at narrow angles near the two bear- 
ings in line with the antenna wire. In set- 

ting up the dipole you can usually position 
the lay of the antenna wire to have those 
nulls in a least- important direction. Also 
give thought to the fact that the inverted 
dipole is more nearly omnidirectional 
than the straight dipole. 

Dipoles are found in three common 
forms, as in Fig. 1. The classic dipole (A) 
is a straight horizontal half -wave length 
antenna separated into two quarter -wave 
segments and fed at the center. Another 
version (B) is called a s /oper, because of 
its slant from a high mounting position 
toward the ground. If a metal mast is used, 
that style has some directivity in the direc- 
tion of the slope as shown. The third form 
(C) is the popular inverted dipole (often 
called an inverted -V). 

The inverted dipole requires but a sin- 
gle high mast and a couple of short poles, 
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FIG. 1 -TYPES OF DIPOLES 

or metal fence posts, at ground level. In- 
verted dipole ends are near ground level 
and are easily accessible for trimming to 
obtain a minimum standing -wave ratio 
(SWR) on a specific frequency. 

Making It 
All three of those dipole styles can be 

built using the quarter -wavelength dimen- 
sions given in Tablet. Nearness of ground 
and other obstacles may require a bit of 
trimming to set the SWR to a very mini- 
mum on a specific frequency. Remember; 
the lengths given are for just one quarter - 
wave segment of the two sections that 
comprise a half -wavelength dipole. Di- 
mensions are given for various frequency 
spectra of each band, such as code (CW) 
and phone (P) segments. Values are also 
given for the four novice bands (N). 

Dipoles can be built economically, es- 

pecially if you do a little wire shopping at 

flea markers and hamfests. Recently, I 

bought 2500 feet of I6 -gauge stranded 
plastic -covered hook -up wire for $12.95 
at a military surplus outlet. The fact that 
the wire is insulated has little or nothing to 
do with antenna performance. In fact, it 
provides additional strength, and safety, 
and can be routed through trees without 
loss. Certainly there is no problem in han- 
dling 200 watts or more. Dipole leg di- 
mensions are given in feet /inches; cut 
frequency in megaHertz. 

Another step toward cost saving, con- 
venience, and versatility is to use tele- 
scoping sections of PVC piping as your 
mast, as I have advocated in the past. Two 
10 -foot telescoping sections, as in Fig. 2, 
can give you a height of approximately 20 
feet for your inverted dipole. PVC ID di- 
ameters are 2 inch and 1.5 inch. Three 
telescoping sections and appropriate guy- 
ing can provide additional height. Twenty- 
foot sections of PVC piping are also avail- 
able. 

In the arrangement of Fig. 2, the top 
section is telescoped 1.5 feet into the bot- 
tom section. The mast is supported by a 

metal fence post that is driven into the 
ground to the top of its wedge as shown. 
At the base of the bottom section of the 
mast a thru -bolt is inserted about two feet 

from the bottom. The serves as a resting 
bolt and rests against the top of the metal 
fence post. That arrangement supplies ad- 
ditional maximum height to compensate 

TABLE 1 

1 Leg Dimensions 
for Dipole Antennas 
MHz Ft -In 

160 Meters 

1.825 
1.850 
1.875 
1.900 
1.925 
1.975 

128 -0 
126 -6 
124 -9 
123 -0 
121 -6 
118 -6 

80- meters 

3.60 CW 
3.72 N 

3.90 P60-0 

65 -0 
62 -10 

40 Meters 

7.05 CW 
7.12 N 
7.20 P 

33 -2 
32 -10 
32 -6 

30 Meters 

10.10 CWx 3-2 

20 Meters 

14.10 CW 
14.25 P 

16 -7 
16 -5 

15 Meters 

21.05 CW 
21.15 N 

21.35 P 

11 -2 
11 -1 

10 -11 

10 Meters 

28.15 N 

28.25 CW 
28.60 P 
29.30 P 

8 -4 
8 -3 
8 -2 
8 -0 

6 Meters 

50.05 CW 
51.00 P 
53.00 PR 

4 -8 
4 -7 
4 -5 

for the 1.5 foot of the top section that is 
telescoped into the bottom section of the 
mast. Additional details on using PVC 
piping in antenna construction was given 
in the previous column. Put that informa- 

(Continued on page 93) 
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tion in your file, because there will be 
additional antennas described in this col- 
umn that will use PVC piping masts. 

Hookup 
The manner of connecting antenna wire 

to a transmission line is unique. A short 
length of coaxial cable is cut to extend 
from the top of the upper PVC section 
down to a hole drilled in the bottom sec- 
tion at chest level. Two holes are also 
drilled in the PVC piping at the very top. 
Bolt and nut combinations are used as two 
terminals. Solder two eye -rings to the in- 
ner and outer conductors of the coaxial 
line. A standard PL-259 plug is connected 
to the other end. Before erection, the 
coaxial line is fed through the hole in the 
bottom section and up through the center 
of the PVC piping to the upper section. 
Here the two eye -rings are looped over 
bolts inside the piping and the two bolts 
are fed through the two top holes. Fasten 
firmly with outer nut and lock- washers. 
You now have a completed mast, and an- 
tenna wires can be connected externally to 
the top screw terminals by using another 
pair of nuts. 

The photograph of Fig. 3 looks into the 
top of the mast, and shows the two leads 

from the coaxial line connected to the 
terminal bolts. Caps are available for the 
PVC piping. As shown in Fig. 4, such a 
cap has been pushed over the top to 
provide weather protection for the internal 
connections between the coaxial line and 
the bolt terminals. 

FIG. 3- COAXIAL LINE termination 
to two points inside PVC piping. 
Solder eye -rings to ends of leads. 

At the bottom section of the mast, tape 
the exiting coaxial line to the mast. Epoxy 
can be used over the hole to provide an 
additional weather seal. The exiting line 
can be seen in Fig. 5. Transmission line to 
the radio shack can be connected to the 
exiting line by using a PL-258 coupler 
(Radio Shack 278 -1369). Here you have 

FIG. 4- PLASTIC pipe cap at top 
of antenna mast protects coaxial 
cable inside pipe from the weather. 

the best lightning protection. When a 
storm is coming, or you are to be away 
from the house for a considerable time, 
disconnect the coaxial line that runs back 
to the shack from the coupler. If you wish 
to leave things connected, use a coaxial 
lightning protector at the coupler. Estab- 
lish a good ground by driving a copper - 
plated metal rod into the ground; obtain a 
commercial type. I prefer the complete 
disconnect. 

To complete the antenna, cut two 
quarter -wave antenna wires for the desired 

FIG. 5- EXITING coaxial cable and 
connector appear at bottom of the Hast. 

frequency. Solder an eye -ring to one end 
of each of the two antenna wires. Connect 
to terminals, Fig. 6. Appropriate in- 
sulators should be fastened to the other 
end of each antenna wire. There is no need 
to remove the insulation. Feed it through 
the insulator hole, loop tightly, and tape. 
Feed strong rope through the opposite 
hole of each insulator and make an appro- 
priate tie -down to each of the two stakes 
that will hold out your inverted dipole. 

A pair of wires can be prepared for each 
band, or as many bands as you wish. 
Those not used can be rolled up and 
stored. As a result, you can put up a dipole 
for any band you wish at a moment's 
notice. All you need, do is lift off the 
mast, lay it down, and make the appropri- 

(Continued on page 94) 

FIG. 6 -ANTEN VA quarter -wave w es 
attached to mast before installation. 
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SAXON ON SCANNERS 
(Continued from page 42) 

heavily used nationally. The more heavily 
used Police Intersystem frequencies are 
39.46, 45.86, and 155.37 MHz. Fire Mu- 
tual Aid operations are frequency to be 
found on 45.88, 154.265, 154.28, and 
154.295, MHz. 

The frequency 155.475 MHz has also 
been designated as a nationwide frequen- 
cy which, may be used by police vehicles 
from different agencies to communicate 
with one another (or their respective base 
stations) during coordinated activities, 
such as high -speed chases which cover 
different or changing jurisdictions. It 
doesn't seem that that frequency has yet 
been placed into full use, but from time to 
time it has provided some pretty hairy 
listening. Keep an ear on it. 

From The Mailbag 
We received an inquiry from Lawrence 

Montalvo of Boston, MA, asking if we 
knew the frequency used to provide 
weather information to aircraft in flight. I 

presume that you mean private aircraft, 
Larry; that frequency would be 122.0 
MHz, which the FAA calls its "Flight 
Watch channel II, Airliners receive their 
weather data on a wide assortment of fre- 
quencies in the VHF aeronautical band. 

Andy Wilson, Fayetteville. NC, ob- 
serves, that since he is a medical student. 
he'd be interested in monitoring commun- 
ications relating to medical emergencies 
and asks if we have any advice to pass 
along. Andy, our best advice is to take two 
aspirins and give us a call in the morn- 
ing -also try listening on 155.325, 
155.34, 155.355, 155.385 and 155.40 
MHz for communications between am- 
bulances and hospitals. Portable medical 
emergency units (the kind in suitcases 
which can transmit vital signs to hospi- 
tals) are found operating on 462.95, 
462.975, 463.025, 463.05, 463.975, 
463.10, 463.125, 463.15, and 463.175 
MHz. 

"There was some odd communications 
traffic on 150.98 MHz," says Charles 
Mendes of Atlanta, GA, "and I'd like to 
know what they were." Unfortunately, 
Charlie, you didn't give us very much 
information to go on, but the fact that it 
was on 150.98 MHz indicates that you 
overheard communications relating to an 
oil -spill cleanup. That is a frequency 
which has been reserved nationally for 
such purposes. Other similar oil -spill 
cleanup frequencies include 36.25, 
40.71, 156.255, 157.075, 159.48, 161.58, 
454.00, and 459.00 MHz. Chances are 
that any time you're hearing activity on 
one of those frequencies, others in the 

grouping will also be active. Those fre- 
quencies are worthy of scrutiny by scan- 
ner owners within listening range of any 
port or waterway used by oil tankers. Ac- 
cidents do happen, and when they do, 
those frequencies are where the action is. 

Say, why not keep in touch with us? 
Pass along your questions, frequency 
data, photos of your stations, and any 
information you'd like; we seek and solic- 
it lots of input from you -regularly and 
often! -Mark Saxon 

Radio-Electronics BOOKSTORE 
Build Your Own Satellite TV Receiver $7 00 

8 -Ball Satellite TV Antenna $5.00 
Build Your Own Robot $12 00 

TV Descrambler (January, February 1981) $3 00 

Radio -Electronics back issues (1984) $3.00 
Radio -Electronics back issues (1983) $3 50 

Write in issues desired 
Radio -Electronics back issues (1982) $4.00 
(January 1982 not available) 
Write in issues desired 

I Radio -Electronics back issues (1981) $4.00 
(Jan.. Feb., March, Dec. 1981 not available) 
Write in issues desired 
Etch your own PC boards $3.00 

To order any of the items indicated above, check oft the ones 

you want. Complete the order form below, include your pay- 

ment. check or money order (DO NOT SEND CASH), and mail 

to Radio -Electronics, Reprint Department, 200 Park Ave. 

South. New York. NY 10003. Please allow 4 -6 weeks for 

delivery 

I you need a copy of an article that is in an issue we indicale is 

unavailable you can order il directly from us. We charge 50t 
Per page. Indicate the issue (month & year), pages and article 
desired. Include payment in full, plus shipping and handling 

charge. 

Special Protects (Spring 1981) $4.50 
Special Projects #4 (Summer 1982) $4.50 
Special Projects #5 (Winter 1983) $4.00 
Special Projects #6 (Spring 1983) $4.00 
Special Projects #7 (Summer 83) NOT AVAILABLE 

_ì Special Projects #8 (Fall 83) $4.00 
Special Projects #10 (Spring 84) $3.00 
Radio -Electronics Annual 1983 $3.50 
Radio- Electronics Annual 1984 $2.50 
How to Make PC Boards $2.00 
All About Kits $2.00 
Modern Electronics (Vol. 1. #1 $2.25 
April 1908) 
Electro Importing Co. Catalog $4.95 
(1918) (176 pp) 
Low Frequency Receiving Techniques $6.00 
Building and using VLF Antennas 

ARTICLE 

MONTH 

PAGES 

TOTAL PAGES 

YEAR 

@ 50t each 
TOTAL PRICE 

MAIL TO Radio -Electronics 
Reprint Department, 200 Park Ave. South, New York, NY 10003 

Total price of order 

Sales Tax (New York State Residents only) 

Shipping & Handling (U S & Canada only) (Includes FIRST CLASS POSTAGE) $1.00 per item ... $ 

All other countries ($2.00 per item, sea mail) $ 
($4.00 per item, air mail) $ 

Total Enclosed $ 

Name 

Address 

City State Zip 

All payments must be in U.S. funds 

CALLING ALL HAMS 
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ate dipole wire change. Such is an excel- 
lent plan for making sure that an 
emergency antenna is available. It can 
also be used as a standard on almost any 
band on which you would like to check 
another antenna. Of course, you can put 
up any number of such dipoles. All you 
need to do is to drive in additional metal 
fence posts at the appropriate mounting 
side. 

Two Benders 
That construction style is especially 

useful when erecting cross -dipoles to per- 
mit two -band operation from a single 
transmission line. For example to operate 
20- and 40 -meter dipoles from the same 
line, simply connect one 20/40 -meter pair 
to one mast terminal and a second 20/40 - 
meter pair to the other mast terminal. Now 
stretch out your two inverted dipoles at 
right angles to each other. The arrange- 
ment of Fig. 7 did very well on the side - 
band segments of the 20 and 40 meter 
bands. -Ed No!! W3FQJ 
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FIG. 7- CROSSED DIPOLE arrangement 
is diagrammed here for coverage of 
the amateur 20- and 40 -meter bands. 




