Multiband Antennas Using L.oading
Coils

BY WILLIAM J. LATTIN,* W4JRW

which it is impossible to put up a full-

length doublet antenna for 80 meters.
A doublet antenna ean be shortened as much as
desired by the use of loading coils. The effect of
loading coils is discussed very completely, with
graphs and formulas, in Burcau of Standards
Cireular (74, Radio Instruments and Measure-
ments, published in 1924 and reprinted in 1937,
{Many an old-timer in radio will remember this
ag a standard reference book back in the '20s and
"30s.) It is shown that in addition to decreasing
T#P.0. Box 44, Owenshoro, Kentucky.

MANY amateurs operate from locations at
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Fig. 1-3, inclusive—Three iwo-band antenna configura-

tions using 120-uh. loading coils, showing effect of small

variations in the lengths of the straight portions of the

antenna. Dimensions and construction of the sides to the

left of the feed terminals are identical with those shown

to the right. Standing-wave ratio measurements made
with RG-8 /U cable {52 ohms) and Micromatch.

April 1961

Two-band operation can be obtained
by using plain loading coils, with
considerable constructional simplifi-
cation as compared with the equiva-
lent trap arrangement. This article
discusses the principle, and gives
dimensions for several 3.5-7-Mec.
combinations.

the natural frequency of an antenna, the use of
loading coils results in the fact that ‘“‘the har-
monie frequencies are no longer integral multiples
of the fundamental as in the case of the simple
antenna.” In Fig. 62, page 76 of the Uircular,
a graph shows how the next higher resonant
frequency differs from the fundamental in one
particular setup.

An antenna for 80 and 10 meters was made up
according to this principle. A few trials with
various values of loading inductance indicated
cxperimentally that with 120-microhenry coils
placed as shown in Fig. !, resonance occurred
near the lower ends of both bands. With a small
change in lengths, us shown in Fig. 2, an antenna
which resonated higher in both bands wus
obtained. Another small change in lengths re-
sulted in the antenna shown in Fig. i, which is
more sutisfactory for phone operation. This
antenny is 77 feet long, plus the lengths of the
coils and insulators.

The coils were close-wound with No. 18 Nyelad
wire on bakelite tubing 74 inch in outside diam-
oter, 14 inches long. A winding length of 12 inches
was used. These coils measured approximately
120 ph. Some other coils were tried, 80 ph. being
the lowest value. Resonance in both bands was
again obtained but with longer lengths of wire. If
{he inductance of the coils is too low, the resonance
at 10 meters may be too high in frequency, al-
though the 80-meter resonance can be gotten
with longer lengths of wire on the ends. With
various values of coils and lengths of wire, anten-
nas can be made for 80 and 20, 80 and 15, 80 and
10, 40 and 20, and similar combinations.

As an antenna s made shorter it has sharper
resonance. This may not be too much of a handi-
cap for hams who operate over only 100 Ike.
or so in the 80-meter band, us many s.8.b. addicts
do. The antenna of Fig. 3 is actually just slightly
longer than a regular doublet at 40 meters, up
to the loading coils, and ean be operated over the
entire 40-meter band with a fairly low s.w.r. on
the feeder. The advantage is two-band operation
with an antenna 77 feet long without traps.

This antenna has been used on the air for

{Continued on puge 148)
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NEW

“All-Weather”
COAXIAL RELAY

® Eliminates Expensive Coaxial
Cable

® Faster Switching of Antennas

At Last! Now you can save
on expensive coaxial cable
by mounting the NEW “All-
Weather” relay switch on
your antenna tower or mast.
Switch antennas fast. Also
may be used as a high quality transmit-receive
switch. Standard units supplied with UHF coaxial
cable connectors and power plug. Full 1000
watts AM, CW, or S$SB. Compact and light-
weight. Gold anodized aluminum construction.
Mounts anywhere, inside or outdoors. Immediate
delivery on either A.C. or D.C. models. Money
back guarantee.
CHOOSE FROM 4 POPULAR MODELS

NO. POWER COST
CU 420 115v A.C. $18.95
CU 421* 115v A.C. 19.95
CU 521* év D.C, 19.95
CuU 621* 12v D.C. 19.95

*1P2T Aux. Contacts
ORDER NOW . . . Send Check or Money Order to:

BAY-ROY ELECTRONICS, INC.
P.O. Box 7503 Cleveland 30, Ohio

available at SMALLEY’S

Canada.
our staff to serve you.

® TRADE-INS ACCEPTED

® SEND FOR SPECIAL

ALL URDERS FREE HAM BULLETIN

SHIPPED ON
DAY REGEIVED

RADIO {LTD.
1105 - 7th Ave., S.W., Calgary, Alta.
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Complete stocks of nationally
advertised products always

" ham headquarters for Western

Ten licensed hams on

® USED HAM EQUIPMENT

Pioneer ham suppliers since 1920, Spe-
cialists in HI=F1, TELEVISION and IN=-
DUSTRIAL ELECTRONIC EQUIPMENT.

meters. IW had modulator trouble and was assisted haek
to normal hy AY. \e old faithful on the banks of Dead
Horse reek. EG i» back on the air from his new dwell-
ing. Congratulations fo TX. who prominently assisted
the Ice Island Expedition. (See kFeb, i=sue ()\"I') W, ut
Alanitou. has started a elass i his urea. Bill. Your
SCM would weleame more material for tl\(w- reports,
Send wus your news. Traffie: VEARN 26, PE 23, JY 21,
AN 6, QD 6. 'I'W 5, AY 4, RB 4, RM 4, TE 2, XY I,

SASKATCHEWAN—SCM, Harold R. Horn, VESHR—
The (. W. Net ix doing very well on 3685 ke The uet
now s known as PEN (Prairie hmelzpmv Net). Officers
are NG pet mgr.: AH, ocinte  mgl. and B, pet
reeorder. Limson with ENT is maintained by MS, K7,
GW and NQ. NCSs wre AG, AH, MS, BEO, W and
NQ. Net time ix 20072, EA and LM were both hos-
pitalized at the same time, EA had a portable set to keep
him mulmed wlule convaleseing., IKJ 15 on 1 two-wonth
holiday svisiting in VE2- and VE3-Land, HR has »
uew Johnsou Mutchbox and now keep- the untenna well
tnatehed with fow sw.or. RQ made lus DX-20 plate
modulated and is heard on 10, 15 and 20 meters, MTF has
heen workng ZLs on 75 meters. VL is doing FB on 50
Me., with 9 states and Yukon eonlirmed. Others on
50 Ble. are XP, J¥, KP, EE, CU and MN. How about
some OES dppomtment% fellows? We are suiry to learn
that AD has to dispose of his gesr beeause of in-
ability to use his equipment after a sfroke., Our sincere
sympathy to VB and 7AP aud their families following
the loss of their futher. Traffic: VEANQ 49. MS 29. EO 19,
J\\II% 212 VEGAEN 11, 1l 6, AG 5, VE4RF {, VESBW 2

150-Watt Amplifier

{Continued from page 23)

brilliance as the amplifier is loaded. Maximum
plate current is 200 ma., ur two-thirds of full-
seale reading.

Be careful in loading up the bulb if you have
750 volts on the plates of the amplifier, beeause
if you go too far you might burn out the lump.
The sume procedure should be followed for
checking on the other bands.

With the power transformer used in the unit
shown here, the plate voltage under load was
720. Sereen voltage was 300 volts. When excita-
tion is removed, the screen voltage drops to less
than 100 volts. In order to get maximum output
from the 1625s, the screen voltage should be
about 300 volts when drive is applied to the
amplifier, If you should have a power trans-
former that gives you only somewhere near 600
volts under load, then the sereen-dropping re-
sistor N3 should be less than 20,000 ohms. A
15,000-0hm 25-watt unit will give a screcn voltage
of about 300 with a plate voltage of about 600.
We say ‘‘about” because a variation of plus or
minus 20 volts would not materially atfeet the
performance of the amplifier.

One wother thing the Novice usually wants
when getting his General-Class ticket is a v.f.o.
As pointed out earlier, this amplifier requires a
few watts of drive but it should be stuted here
that the average commercial v.i.0. does not have
enough power to drive the anmplifier. In order to
drive the amplifier and use » v.f.0., an inter
mediate stage would be required. [BEE]

Multiband Antennas

{Continued from puye 43)

geveral vears and the reports have ulways been

just about the sume us those obtained with

regular doublets. Obviously the loading coils
(Continued on prge (50}



G4 zu NEW CB=10 NEW
A TRULY "3% igsrﬂg:A?\d
F— DUALLY DRIVE R

"G4ZU PAT.”  mETER ENTHUSIAST AND THE
CITIZENS BAND OPERATOR-—~
RANGE 26,965 KC TO 29,700 KC
Maximum results by use of dual driving and a unique phasing
network, providing high gain, high front to back ratio and low
i‘.‘:WR. Again the no-coil no-trap construction, Matches 73 ohm
ines.

Powerful aperation on each band through scientific broad-
banding, Made entirely of high tensile aluminum afloy.

Write for descripfive bufletin.

Longest element—17/ Boom—4' &'

Weight—5%2 Ibs.
G4ZU 10, 15 & 20 Minibeam—Light in weight but not in
performance. 16 lbs. 13’ 4 turning radivs.......$89.50

GAZU 20, 40 Birdcage—A 20-meter beam and 40-meter an-
tenna with a turning radius of 9/ 6%, (Just « tiny bitlargerthan
a 10-meter beam) 14.5 Ibs. v vvvvinrennenanenns $87.25

24’ zoom up mast with hardware fo match. .. ...... $7.25
Tribanders, verticals, single band beams, dual band beams,

multiband dipoles, corner reflectors, unipoles, cardioids. If they
are made by Telrex, HyGain or Andrews we can supply them,

ROHN TOWERS ROHN TOWERS ROHN TOWERS
A size and weight for any installation. Hundreds of combinations,
Don’t revise until you see what we can devise.

Antennas are our only business—If you have o problem or
«are going to purchase antenna
Credit gear—write us. We will answer
. you cheerfully without obliga-
Available 5, on your part,
.

Immediate
Delivery

_HOUSE of ANTENNAS il

MASTER SERVICE COMPANY Tel. SO 8.9282

"THE NEAREST THING
TO A PRIVATE TUTOR"

(ELECTRONICS ILLUSTRATED~JULY 1958)

CODE INSTRUCTION

®  ONE OF THE

TAPEDCODE FINEST CODE

COURSES AVAILABLE

Western Union, Railroad, Navy & Amateur
aexperience provided background for this course

CONSIDERING THE RE-USABILITY OF THE
RECORDING TAPE THIS IS THE MOST IN-
EXPENSIVE COMPLETE CODE COURSE ON
THE MARKET TODAY.

NOVICE TAPE—) hour of basic instruction using voice
and code characters together and 1 hour of practice

material to 8 WPM........... rvesssenenen. $6.50
ADVANCED TAPE—2 hours of practice material 9 to
1 Meevaronanannnones verererreraesaa .

Practice material includes both plain language and
5-character coded groups, {etters and numerals mixed,

Top quality Acetate tape, 12007 on 7'/ reels recorded
dual track at 3% IPS,

A postcard will bring you the name of your nearest
distributor handling this fine product.

DISTRIBUTOR INQUIRIES INVITED
N TAPEDCODE ¢ BOX 31E, LANGHORNE, PA./

S

should be made as low-loss as possible by using
good insulation and as large wire as is practical.
There are no capacitors to break down as in traps,
and the 120-zh. coils have been used with a kilo-
watt transmitter input with no ditficulty.

We have not found any exact formulas to
determine the relationship between the lengths
of wire, loading coils, and the two {requencies.
The antennas ure very simple to adjust with o
grid-dip meter coupled to a single-turn loop
connected to the feed termivals, ag quite small
changes in the wire lengths result in appreciable
changes in resonant frequencies.

This principle can be extended: that is, by
using two sctg of coils, operation on three fre-
quencies ig possible, on four frequencies with
three sets of coils, and so on. However, these get
very complicated to adjust, since the second set
of loading coils changes operation of the first
set somewhat, und the adjustment process geis
rather tedious. HEF—]

Three-Band Quad
(Continued from page 32)

Materials

The total cost of materials for the quad is about
$55.00. A 30-foot length of 2-inch irrigation pipe
can be obtained from Sears for approximately
$8.50. Material for the spider is generally avail-
able from dealers in metal stock -— look in vour
phone bhook. “Heliare” and other welding
facilities are becoming more numerous every day
and are now located in most cities. Again — con-
sult your telephone directory. The author ob-
tained the bamboo spreaders from the Mohawlk
Venetian Blind Clo., 36 Cameroon Ave., {'am-
bridge, Mass. There are other sources in both
east- and west-coast areas. Be sure to ask
for poles that are free from cracks. Aluminum
clothesline is available in hardware stores. You
will need about 350 feet. The brand I happened
to find is called Aluminum Dog Run and is
manufactured by Nichols Aluminum and Wire
Co., Davenport, Iowa. [t is guaranteed not to
oxidize — an advantage in this application as
well ax in the originally intended one.

Both electrically and mechanically, this quad
has performed in excellent fashion. The first
night on its Field Day christening at KIDRX/1
set up at Mt. Ascutney, Vermont, it withstood
40~ to 50-m.p.h. gules, remnants of a tornado,
with no damage. OET—]

More Sock for Cents Antenna
{Confinued from prage 50
had been depleted of solder. So we made the
only cash expenditure necessary in assembling
this antenna: we bought 25¢ worth of solder at
the loecal solder shop.
So that’s it! MORE SOCIK FOR CENTS!
Ridiculously simple, isn’t it? Proof once aguin
of the fabulous innovations that ecan result
from a little perseverance and that ubiquitous
Aladdin’slamp of ham radio: the junk box! |HEF—]



