Feed Lines, Decibels, and Dollars

Take care when selecting a feed line for your station. The right
choice may result in considerable savings, in more ways than onel

Steve Ford, WBSIMY

Hamnes Lo 1o buast about
their ransceivers or Anlenrs,
bt wou rarely besar tem
extalling the viities of their
foed lincs, This lack of ancn-
tian is surprising when vou
consider that foed lines are 1B
solely responsihle for rans-
fernng precious K1 energy
[ruan vour rucho syuiprment te
your anlenna, Withoul feed
lines, rodio comumunieation s
neal o inpossible,

The tvpe of feed line thar gets
the mast atfention is covdsiol
calle, or sitpky e,
Coaxial cables come in a
variety of designs. but what
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Tines available in the marker-
place, window line is tvpically
AHLE, Jadder line is often

BN LY, and twinlead is wsually
EVIESR

Feed line impedance is impoc-
fant beciuse 1t can huve a
manjor effect on how elficiently
RF puwer is transferred [rom
your radio 1o your anienna,
Your wansceiver, for instance,
expects o work into g 0Lk
impadance, A feed line imped-
ance other than S0 will resalt
in an clevated 5W K, and vour
rackio will respond by decresas-
img it outpul power. This
dosn' | meun vou must alwuys
w500 Teed line, but il vou

they all have in commen 15 1
wire in the center of the
vitble. surmoumded by anuther
conductor thal is acting o o
shield, Berween il center
wire and e shield, you'll find an
insalating marenial (the diglectric),
Sometimes the insulator is 4 tvpe of
plastic, bt it can also be nothing but
alr.

Coax is popular becauss most tvpes
are gquite easy wowork with, You can
nstinl | cossal cable just aboul any-
where, (wisting and Luming os neces-
sany b0 fin the available space. You can
eveil put eos under the soil, it i is
rated tor “direct barial.”

Less well known are the parafiel-
conduwctor Ffoed lines. These are made
of twi wires in parallel thit are sepa-
ruted by an insulating misteral (see
Frgure 1) There wre three common
vareties, Uhe st popular of which 1=
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Figure 1 — Two axamples ol paralal eed lines and an example of
conmn cable. A (A)] 300 13 twinleed; ot (B) 280 L1 windaw ine and,
at |G), coeial cable.

window iine, which uses a plastic insu-
lutew that 15 perforated with window-
like openings. Hums often reler o it as
tasfiler fine, bul thal's inwccurate. True
ladeber Jine — the secoml variely of
parllel-conductor feed line — yses
insulators that look like ladder rungs,
henes e nams

The third variery is fwinfead, in which
the parallel wires arc separtod along
their entire lengths by a solid insulator.

Every fomd ine, rerardless of how il
constructed, has o charaatenivie
impedance expressed i olns (02 The
Ivpes ol coaxial cables muost com-
mealy used in Aamatenr Radio applica-
tics Bave inpedances of 5000,
Amvang the parallel-conductor feed

install a feed line with an
impedance other than 5003,
wou Il need 1o comvert the
impedance accordingly, A
coammnn way o do this is with
it device called an arisina River or
tranaiarch.

Foad Lines and Loss

Tz et tar the real meat of s discus-
siai, we must deal with the mathe mat
cal eoncep of decifeds (B T vou're
not eomforable with decibels, fear nor,
For the purpose of this aricle, just keep
im mind that rising dB figures ranslate
to inereasmng feed hne losses, Boeuse
decibels are hused on a loganthmic
scale, s the numbers ratchet upward,
Uhimes gel very b, very quickly.

When vou browse vendor websiies and
Broshures, vou'll see feed line loss
expressed in JF per JO8 feef at a given
frequiency, The Teratine also assimes
that =aid cahles are operating wnder
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maitched conditions with SWHs at a
Nat 1:1.

Some vendors specify the loss ul only
onee (reguency, bul il 1s ngxarianl e
ke that as a signel woneses i re-
puency, The Feed L Loss also
increases. To complicate matters a bit
further, feed line Joss also increases
with faed ling fenpth. Soy, von have two
criten o consider when shopping for
cahle: your nperating tfrequency and
ameamt of cable necessary o streteh
fresm vourr rsdio e vour antenna,

Let's look at g few exwmples. To starl,
we'll pssurne the SWER s 120 the
anterng feed point. Raising e SWE
adds o the lesd Lise Loss, but we'll
take a swing at that curve hall in 2
WOmE,

For now, imagine a 10K-faat um of
aood old ROr-58 coax between your
racics unid & magical antenna that offers
a l:] SWE vnuny fregquency from de
twrdwylight (These umcoms actually
exisl. They e preces of lest equipment
kaoown as alunimy amlennas o dieny
Forels, and as antennas, they woek
about as well as their names imply 'y 1F
vou feed WKVW of RF into the RG-58
at 7 MHz, you'll suffer a loss of just
over 1 dB. This equates to about 75 W
at the antenna. That s not a bad kosy
figume, and it's entrely scoeplable.

Keeping the feed line the same, lets
swileh vour ransceiver 1o 10 meters,
A 28 MHz, (bt BG-38 coax is now
Tosing abour 22 dB, and ihe power ai
the antenna has dropped 0 approxi
mately 532 W, That™s a loss sufficient 1o
make mast hams winee, Losing 25 W
15 one thing, bt 45 W7

Time for the curve hull, Let's sdd a 301
SWH L the staton end of the coax.
Thunks o the loss cansed by the ele-
valed SWE at 28 M, vou can kiss
an additiosal & W ol RF power good-
by (nol b0 rrwention the Bact that vear
transceiver will probably balk an the
clevated SWR and reduce your cutprt
anywayl.

Table 1
Matched Loss in dB Per 100 Feet
for Several Popular Feed Lines
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Why siop there! Let's go for maxi-
mm misery by swapping out the HE
g and substatubing a 440 MHz tnans-
celver. W can retum loa 1:1 SWR
whade wie'ne at it ALS40 MHz, e loss
in 100 Teet of RiG-58 can now be prog-
erly labeled “hosrendous™ ar a bit
under |4 dB, With [000°W of 440 MH:
energy at the feed line ingut, you can
count voursclf lncky fo sce @ mere 4 W
at the antenna.

Lt me repeat that BF loss imany
marched feed line is largely a function
of fregquency and kength, So, let's ke
a paar ol cable cutters o our hapless
RG-58 and reduce ol o just 25 feel n
Tengthy woluile Teavang cur 440 MI L
iransceiver and magical antenna in
place. The result is a 3.5 dB Foss and
aboart 43 W at the antenna, While this
isn't exactly delightful, af least if is no
lemger hamendous.

Okay, press the AESET bation on our
hypothetical exomple and go back
T MH:. This tme. however, we'll
replace Use RG-58 with 10 feet of
LME-400, a populir tepe of lew-loss
coan. Now see what happens. .

T MHz =03 dR loss; 93 ¥ at the
antenna

28 MHz= .7 4B lnss; 85 W at the
antenna

440 MHx = 2.5 di3 loss: 52 W at the

anlenna

Thes luss an 440 MHe 15 bngher than
iy would prefer, but s sull a far
cry foan the |4 dB Loss we ercoun-
fered with 100 feer of RG-58

Feed Line Shopping

The paint of this discussion 15 o viv-
wdly allustrate teat loss s an tnrporant
factor to coatsider when shoppang (o
feed lines. In Table 1, 1've listed the
typical RF losses for several types of
feod lines at the frequencics discussed
i car exampes,

As a mic of thumly, select the feed line
that gives vou the kowest acceprable
loss at the dighess frequency yvou intend
to operate. Yo'l note in Table 1 that
windowed Hme offers supenaor loss per-
Foemnance cormpiared o the othar feed
lincs, hut vecall chat its impedance is
A5 LY, Ag we discussed, this means
the addition of an impedance matching
retwark between the line and your
raclion, At HE, this is the comman
approach, but at YHF and LIHF fre-
quencics it hecomes a challenge.

I shiowld wlses mention that antenna tun-
ers and other matching networks have
lewses, toe, When @ tuner s reviewed
AT, we meeasure e losses aowd
publish resulls o the duta wbles. The
lomses uswally aren’ great, bul i pays
1o baowse the reviews anyway.

Dhoav't become eheessed with saving
every traction of a dB., Tonce knew an
amatenr who insisted on purchasing
N} feet ot LAR-400 coax for an
anienna that he only intended K use on
Lol meters. When | oeed o comvinees
him that an investmest w0 (et of
LAARE-00 weasn 'L worth saving an
extra 0.3 dB ot L3 MHz compared 1o
ihe same lengih of less expensive
RG-58 coax, he was skeptical, He just
goldn’t embrace the idea that there
was such a thing as “acceptable loss”
For himn, foed line koss was to be mini-
mized at all cost — feraliv.

Stave Fond, WBBIMY, i Ihe Ediler in Thial al
(35T ¥ou man conteat bm 2t sford @ arrl.org.

For updates to this article,

see the 05T Feedback page at
www.arr.orgffeedbachk.
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