
Number 10 on your Feedbackc.d

Measuring the Antenna
from the Shack

The half-wavelength feedline and how to get it.

by Carroll R. Markivee W0RKU
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4 ) M easure the rcsixtancc, re actance. and
re sonant f req uency. If th e re sis tance is
with in 10% of the tccdltnc impedance and
the reactance is between +5 and -5 ohms
(a good match). and the resonant frequen
cy wuhin 5'l , you have good power trans
fe r and rad iation. Go to step 8.

5 ) Orhcrwtsc. towcr the antenna again.
6 ) Adju st anten na le ng th an d/or match ing

sect inn.
7) Go back 10 step 3.

Er\O O F LOOP

~Iy method replace , stl'PS 1. 2. and 3 and
reduces the loop wit h an incremental adj ust
men t o f the e xisti ng fcedlinc. Incremental
adj ustmen t is a way to ex tend you r existing
feedline to a true hal f wavelength of feedlinc
(or mult iple), without lowering the antenna

Xl Replace hal f-wavelength fccdlinc with
your regular feedli nc.

9) Raise the antenna.
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3) Ra ise the a ntenna to regular operat ing
height.
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~Iakinl: the M ea surements

We cannot s tand in th e a i r a t the fee d
point with the antenna at its operating height
and make me asu rements . We m ust use a
length o f fee dline tha t is an elec trical half
wavelength at the operating freq uency. (Ac·
tua lly. this is even beuer than stan ding in the
a ir at the feed point nex t 10 the an tenna he
cause it reduces body capacitance. )

T he ha lf-wavel eng th piece need not be
heavy-duty cable. Any small cable. even tw in
lead. will do. If a half wave length wi ll nOI
reach the antenna. use IwOor three half wave
lengths or any in teger number. However. re
placing the fcedlinc and making multiple mea
suremenrs and adjustments can he tedious.

The standard method requires many steps:

I ) Lower the antenna.
2) Replace the fecdline wi th a half wave

length piece (or two, or three. etc.).

LOOP

T)crhaps the IWO most common measu re
r mcu ts that you can make on <I n antenna
arc its resonant frequenc y and its impedance
at the place where the fcedline is connected.
Measuring the resonant frequency of the an
tenna is important in assuring thai the anten
na will efficient ly radiale a signal: measuring
the impedance is important in assurin g that
the Iccdline will tra nsfe r the signal to the an
tenna.

\ laking reliable contacts requires transfer
ring maximum signal to the antenna. and ra
dialing ma ximum signal from the antenna 10
other receivers. Unfort unately. most of us are
in a hurry 10 get O il the ai r so we cut the an
tenna III length with a tape measure , connect
a piece of coax lo ng eno ugh 10 reac h th e
shack. and hegin 10 ope-rate. Only afte r an
tcnna erection do we realize Ihat the SWR is
no t what we would like it 10 he. An antenna
tuner or trunsmutch will not resonate the an
tenna nor improve the power transfe r at the
feed poi nt to the an tenna.

You can also prune the ked line, or length
en it . to ge t a different SWR reading. This
will not really change anyth ing e ither. The
S W R read in g is mos t accurate when it is
tel ling you the worst p ossib le information it
can te ll yo u: the highest SWR reading it can
give you. A low read ing may he accurate. hut
it may also be way off base. If the SW R is
W I) high. there will he maxi ma and minima
all a long the fced line. If the Ieedlinc length is
such that your SWR bridge is at a minimu m
voltage point. the SWR bridge is not tel ling
you how bad things are.

To maximize radiat ion fro m the anten na
and power transfe r to the ante nna, we must
resonate the antenna and impro ve the march
of the fccdlinc \0 the antenna.

T here arc many good instru ments a vail
able. A di p me ter or a ntenna bridge w il l
give resonant freque ncy me a sure men t. A
noi se bridge or a resi stance and re ac tance
bridge may he used for impedance measure
mcrns. Such measurements must he made .11
the feed point (see Refe rence I ) and, to get
true readi ngs. we can only make these mea
sure mcnts with the antenna a t its ope ra ting
position.
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or replacing the feedline. It requires a little
patience and some time, but very lillie ex
pense.

This method requires five or six pieces of
coax, each with an inexpensive slide-on
coax con nector, These arc easy to put to
gether. They shou ld have a binary relation
ship in length. such as 1.2.4,8. 16. or pos
sibly 32. Make up combinations of pieces to
convert your existing feedlinc to a true half
wavelength for the time you are measuring
it, and remove the pieces when you want to
operate. (You still have to lower the antenna
once to make the fi nal adjustmem.)

You can use any scale you want for fi nd
ing the sizes of the pieces of coax. I wanted
to find the resonant frequency at 3.750
MHz. so I calculated the sizes for 0.01 . 0.02.
0.04. 0.08, and 0.16 wavelength at that fre
quency. Later I added 0 .32 wavele ngth.
Chan I shows both the actual sizes I used
and the corresponding sizes for other fre
quencies. They arc called increments be
cause each small piece (a fraction or incre
ment of a wavelength) can be added 10 other
small pieces to reach a half wavelength.

Instead of fractions of a wavelength. you
can "scale" the pieces of coax according to
inches or centimeters; these are included in
the table. Any scale will work. as long as it
is small enough and you have enou gh
pieces. Chan I gives a number of examples
of lengths that may be useful. and indicates
that other measurements may be used. The
increments are to be added to your existing
feedline as explained below.

To use these pieces of coax:

I ) Assemble them into every possible com
bination of lengths. as shown in Chan 2.

2) Try each combination. adding it to the
shack end of the existing feedline.

3) Use your noise bridge or resistance bridge
and impedance bridge to determine resis
tance and reactance at that combination.
Wri te down your readings.

4) Plot these points on graphs.

My antenna was long for the 80 meter
band. and I wanted to adjust it to resonate at
3.750 MHz. At the flat portion of the curve
on my graphs the re is an equ ivalent half

MORSE CODE MUSIC!

SENSATIONAL NEW WAY TO L EARN
CODE-Do Aerobics, Sing, Jog, or Drive
while learning codel A fun & easy way 10
learn or retain Morse Code skills. Now the
secret is yours with this amazing syncronized
breakthrough! Great fun tape f(l( all licenses
and classrooms! Order.

"THE RHYTHM OF THE COOE"
Version 2 cassette todayt

S«Id $9.95 .00 Irdude $2.00 SoH to:

KAWA RECORDS
P.O. Box 319-5T

Weymouth, MA 02188
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wavelength of the feedline. This is halfway
between the peaks of the one-quarter and
three-quan er wavelengths. That shows the
ideal increment, the amount of added feed
line that makes a half wavelength equivalent
out of your existing feedline, without lower
ing the antenna! With that added length in
place. you can measure the real resistance.
reactance, and resonance.

In my case, the half waveleng th was
reached by adding 0.34 wavelength. The res
onant frequency was 3.025 MHz, and the re-

4309 Northern Pike Blvd. Monroeville, PA 15146
(4'2)374-97«

FOR ORDERS ONLY CALL {800}854-0815
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sistance was 21 ohms with a reactance of +1
ohm. The SWR was 2.5:1 at this point, but
the SWR wandered alt over the place as the
feedline length was changed! The only accu
rate SWR reading was the one at the half
wavelength point. If I had chosen to. I could
have made the antenna and feed point match
look. pretty good by adding 0.-t5 wavelength
of feedline permanently to make the SWR
read 1.6:1 ! But I would only be fooling my
self.

The resonant frequency of 3.025 MHz

From RC-1000
MIc ro
Computer REPEATER
Conc epts CONTROLLER

• Aulopalch' ReverseAulopalCh
• UserProgrammable CW ID,

Conlrol & User Code. & Timeoul.
Manual with scnematcs e 9O·0ay Warranty
Wired &Tested wi manual .... $239.95
~ Mic ro Computer Concepts
~ 8849 Gum Tree Ave.

::':~'l New Port RiChey. Fl34653

' " 813-376-6575
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Available with Autopatch/Reverse
Patch/LandJlne Control; TouchTone
Control of various repeater functions;
'PL'; " Emergency PwrJlD; HighILo
TX Power; Tone & Timer Units; Sharp
RX Filters; Power Amps. etc.

For that new Machine-Spectrum
makes 2 lines of Repeaters-the
Deluxe SCR1400 and the new basic
low cost S-7R line.

• Complete LIne of VHFIUHF Rcvr.
&: Xmtr. Link Boards &: Assemblies
also available. Plus 10, COR, DTMF
Control Bds., Antennas, Duplexers,
cabinets, etc. Inquire.

The S-7R Repeater. maintain the
quality of design, components and
construction which have made Spec
trum gear famous throughout the
world for years.

However, all of the " bells & whistles"
have been eliminated- at a la rg e cos
savings to you! The S·7R is a real
" work-horse" basic machine designed
for those who want excetlent . super-re
liable performance-but no frills ! For
use as a complete "stand-alone" unit,
or with a cont roller.

Of course, If you do want a Full Fea
tured/Super Deluxe Repeater with
Full panel metering and controls, and
a complete list of 'bul tt-In' options,
then you want our SCR1400-the
new successor to the " Indust ry Stan
dard" SCR1000/4000,

s-7R Basic Repeater
• " St a nd Alone"

or use w ith
yo ur c on t roller

SCRI400
REPEATER WflSO WT.2M Amp
&30A POWER SUPPLY.
(All Items available separately)

• 10-40 Watt Units
• 2M, 222. 440 MHz
• Super Sensitive /Selec t iv e Rec eivers
• Unusually Good Repeat Audio
• P roven Perform anc e throug hout

the World !

For High Performance in Repeater
Technology, Go with the Leader-
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Velocity F8ctor
0.75
0.66
0.60
0 .84
0.76

Transmission Une
AG-8X
RG"
AG-8 Foam
Belden 9913
Belden 9914

References:
I. ARRL Antenna Book, 16th Edition,

199I .pp.2-6.
2. Antenna Impedance Matching, Wilfred

N. Caron, 1989, pp. 2-9.

Velocity Factor
The equation I used lor calcu lating the

teecnne lengths, including the velocity factor
(coaxial cable propagation factor), was; Feel
'" (486IMHz) x VF x NISO, where VF .. veloci
ty factor and N '" number of hundredths of a
wavelength you want. For example, for 0.02
wavelengths, N = 2; for 0.04 wavelengths. N
'" 4. The velocity factor t used was 0.70, de
tennined by measurement.

The standard reference tables (from the
ARRL Antenns Book, 16th Edition, pp . 24
19) 01characteristics of transmission lines in
d icate the fo llowing values for the velocity
factor in common transmission lines :

I determined the velocity fact or of my
length 01 coax with a noise bridge and a gen
eral-coverage receiver. I used the simple lor
mula; VF .. UI964 x N, where VF = velocity
factor, l '" Une Ieogth in feet, 1'" freque ncy in
MHz., and N '" number 01 electrical wave
lengths In l he jne .

To use this fonnuta, select a piece 01 the
coaxial cable you are going to use. It shoold
be equal 10, or slightly longer th an, either
one-quarter wavelength or one-half wave
Ienglhlor lhe frequency of greatesl interest
Attach a PL-259 coax connector to one end.
If it is eooot one-quarter wave length long,
leave the other end open; if it is one-half
wavelenglhlong, then short Circuit the other
end. AttaCh it 10 the norse bridge. Set the
noise bridge 10 zero reeeterce and zero re
actance (A .. 0 and X .. 0). Tune the receiver
for a null In the noise bridge signal, and you
have found the frequency (f) to plug Into the
fonnuta above. N will be either 0.25 or 0.50,
according 10 whether you chose a quarter or
a half wavelength. Determine L wtth a good
tape measure.

My calculations showed the VF of the AG
ax I was using 10 be 0.70, rather than the
0.75 shown In the table. This was probably
taking Into account the connector used and
othe r unknown factors .

called for a reduction to 81% of the original
length to get 10 3.750 MHz (3.02513.750). I
lowered the antenna one time. cut it 19%.
and raised it back up. II resonated at 3.740
MHz; the resistance was 48 ohms and the re
actance was + 1 ohm. The SWR was 1.1 :1.
That was close enough for me, so I slopped
right there.

I removed the extra feedline, and operated
with the assurance that I was transferring
maximum power 10 the antenna. and radiat
ing maximum signal. My signal strength reo
ports are up about 10 dB. Best of al l, I know
that my antenna is operating at peak effi
ciency! iii
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