
Radio FUNdamentals BY BILL ORR , W6SAI

THINGS TO LEARN , PROJ ECTS TO BUILD, AND GEAR TO USE

Ideas From The Twilight Zone

I find that a lot of ideas and schemes de­
signed for other people and other com­
munication services are often of great in­
terest to radio amateurs-if they only had
knowledge about these innovations. Here
are some interesting techniques gleaned
from magazines and other sources deal­
ing with communication innovations that
may be of interest to the readers of this
column.
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"Summertime, and the stanc is heavy."
Maybe that's not the way the song goes,
but it is certainly true, especially in the mid­
west with its plethora of summer thunder­
storms. An ideawas launcheda few years
ago for noise-free AM, which might have
definite advantages for amateur use on,
say, 160 meters which is almost wiped out
by summer static. The concept is shown
infig.1.

The transmitter delivers a 90% ampli­
tude modulated signal, which in addition
has FM superimposed on the carrier with
plus or minus 3kHz deviation. The "static­
free" receiver isa conventional AM super­
het having an intermediate frequency of
428 kHz. The IF signal is passed through
a "times 25" multiplier to produce a resul­
tant signal at 10.7 MHz (the standard FM
IFchannel). Thissignal isconverted to aud­
io ina conventional FM detectorzaudio ctr­
curt. The signal may alsobe received inthe
normal fashion on a regular AM radio.
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A second scheme is shown in fig. 2.The
transmitter delivers an AM signalwhich is
90% amplitude modulated, also having
FM added to it with plusor minus 1kHzde­
viation.The IFchannel is 455kHz.A "times
75" rrurttlpffer produces a 34. 125 MHz sig­
nal which is mixed with a local oscillator
(23.425 MHz)to provide the conventional
10.7 MHz FM IF channel. The IF amplifier
and FM detector are conventional.

An interesting concept! It would be fun
to move the system up to the 160 meter
band andgive it a try. Anold DX-1 00 or Vik­
ing II could easily be modified to FM the os­
cillator. The receiver would have tobe built
of various modules. Maybe I'll try this idea
this summer. (Sorry I can't give more de­
tails about the source of this material. Part
of my file was lost a month or so ago, so
apologies to the inventor of the idea and
the publication in which I saw it!)

A Broadband HF Antenna

This antenna was described in the March
1992 issue of RF Design magazine. It was

designed at the U.S. Army Communication
and Electronics Command, Ft. Monmouth,
New Jersey apparently in 1985. It is a ver­
tically polarized, terminated log-periodic­
type array designed for quick erection in
the field (fig. 3). It isdesigned to cover the
range of 2.0 to 30 MHz.

Other field-expedient antennas investi­
gated by the Army were the dipole, the ter­
minated dipole, the terminated sloping
vee, and the long-wire beverage. All of
them had problems such as size, frequen­
cy sensitivity, or poor angle of radiation.
The solution to the problem was a Zig-zag
antenna that had similar impedance and
radiation characteristics as a log periodic
array. This array is quite small for the fre­
quency span it covers, and the small size
limits the gain to about that of a dipole.

The primary objective was to design a
broadband, directional. low-angle sky­
wave radiator that is extremely small, easy
to erect in a minimum of time, and inex­
pensive.

The final design was a zig-zag wire
whose sections are of apredetermined in­
creasing height. The far end of the wire is
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terminated to ground. A ground counter­
poise wire is utilized to balance the system.
Power is coupled to the shortest zig-zag
section by a nine-to-one broadband balun.

The angle of elevation above the horizon
averages about 30degrees regardless of
operating frequency within the antenna 0p­
erating range. Performance plots for 2,10,
and 30 MHz are shown in figs. 4,5, and 6.

I hope to have some physical dimen­
sions and construction data lor this inter­
esting antenna in my next column. Stay
tuned.

FM Intermodulation Effects

The December 1991 issue of Broadcast
Engineering discusses a problem which
could possibly show up when two or more
VHF or UHF amateur repeaters are oper­
ating in the same area.

" Imagine you are driving down the high­
way and the signal from your FM station
disappears as if you were entering a tun­
nel-only there is no tunnel ." That's how
the article describes the effects of FM in­
termodulation . This complicated phenom­
ena occurs when two stations' signals in­
teract inside the listener's receiver.

This interference was noticed in 1988
when WKLX-FM(Rochester, NY) moved its

-

Fig. 3- ''Zig-zag'' version a! log periodicantenna covers 2 t030 MHz. (Drawing courtesy
RF Design magazine.)
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tems up to 1500 MHz.
The present pr ice of a tube of STUF is

NEMAL ELECTRONICS about $4.50 . It is avai lab le at outlets spe-
cializi ng in UHF systems, but can be or-

* Comptete Cable Assembly rae-ililles MIL-STD-4S208 dered directly from Cross Devices. Box
* Cemmerctat Ae-counts welcome _Quantity pricing * Same day shipping mcst orders 574, Cutchogue, NY 11935 (phone
* Fadory aUlhorized dislribulor (or Alpha, Amphenol, Belden. Kings , Times Fiber. Cable wave 516-298-4517). Take it from me, it 's great
Call NEMA L (or co mputer cable, CAT V cable, Flat cable, semi-rigid cable, telephone cable, STUF!
crimping tools, tr-sub ec neeetc rs, heal shrink , cable lin, high \'ollage connectors.

The Dead Band Quiz
HAROLINE 50 OHM CO NNECTORS·MADE IN USA

FXA 12 112 ' Aluminum Black JlICket .. . . . . . . . . • . ·""" /IIE.720 Type /II plug for Belden 9913....... .. .. .. $3.95
FLCl2 112 ' Cablewave COTT. copper blkjkt . . . . . . 1.691ft NE723 Type N Jack. for Belden 9913.. . . . . . . . . . . . . 4.95 You readers have conslstentlyone-vpped
FLC78 718 ' cablewillve con. copper blk /kt .. . . . • 4.55Ift Pl2S9AM Ampllenol PL259.. . . ..... .. . . . . . • . • . • .89

me on most of these little quizzes. FinallyNMI2CC N conn 112'COff. coppermlf . . • . • . . . . . . 25.50 PL259TS PL259 tefton Inslstl ~er plated. ...•. .•.•. 1.59
NM78CC N cortn 718"coff. copper mlf. ... . . . . . . . 61.50 PL258AM Ampllenol female-female {bafff/I} . . . • . • . 1.65 I have a dinger for you! If you know the an-
UM12CC PL259 for II2 'COTT. copper . . . . . . • . . . • • 24.50 VG I75/UG 176 reducer for RG5&'59 {specify} . . . . . . . .22 swer to this quiz, send me your QSL cardUG2IDNplugfor RG8,213,214 .. . . . . . . . . • . . . . • . • 3.35

COAXIAL CABLESiper ff · 100 ft prices)
UG83B N Jack. to PL25g adapler, teflort . •. • . • . . • . • 6.flO or note and I'll be happy to publishyourcall
UG146A 50239 to N plug adapter, teflon, .... .. .. 6.flO in this colum n, attesting to your global1180 BE.LDEN 9913 very low loss . ... .. . . . . . . . • . • . 52 UG255 50239 to BNC plug adapter, Amphenol . .. . 4.75

1102RG8IU 95% s llie id low loss foam llgill..•.•.• ." UG255T5 S0239 to BNC Teflon Sliver .. . . . . . . . . . . 5.95 knowledge of what's what !
1/10 RGax 95 % Sllieid (mini 8). . . . . . . . . • . • . • . . • .• .19 S023lMM UHF cllassls ml rooeptacle, Amp/l8no l . . .89 Here is the quotation. Who says it and1130 RG213IU 95 % sllieid mn spec NCV /k t •.•.•.• .39 UG I75S1VG I 78S reducer (stiver) specify . . . . . . . . . . ..,
114() RG214IIJ dbl sliver Illlid mil spec .. . . . .. .. .. . '.85 UG88C BNC plug RG58,223, 142. • . •.. .. .. .. ..... '"

under what ci rcumstances?(Hint: It is from
1705RG142BiUdbl sliver sllld, teflon Ins . . . .. .. .. ' .50 VG273 BNC Jack to type N . .. .. .. . . . . . . . . • . • . • . 4.05 a movie starring Sylvia Fine 's ex-husband)./3 10 RG217/U 50 ohm 5000 watt dbl sllld . .. .. . . . . ' .05
1450 RG174/IJ 50 ohm .100' od mil spec . . . . . . . . • . ... VG58A type N cllellsls raceplacle. . • . • . . • . • . • . •. 2.35

1410RG58IU m!l type 500llm 95% sllieid. .. . . . • . • . . 14
GROUND STRAp·GROUND WIRE " The chalice wi th the palace is the pes-

G538 318 ' !Inned copper braid . . . . • . • • . • . . . . . . . "'" tie with the poison. The flagon with the
ROTOR CABLE·8 CONDUCTOR GS 12 112' tinned copper braid . . • . • . . • . • . . . . . . . .5OIfl

dragon has the brew that is true! "6CI822 2·18ge and 6-22ga . .. . . . . .. . • . • . • . . . . • .241ft HWOO 6Qa Insulated strended wire . . . • . • . . . . . . . ."'"6C1820 2·18ga and 6-20ga.• ....... . .... .. .. .. .39Ift AW14 14ga strsnded Antenna wire CCS. • •. .. .. . . 141ft

• Prie.. dono! Incluo. , h ipping. VluiM. llercanl 130 min., COD Idd SA lmln. 'hlp. clllrgeU) It was then changed to, " The flagon with
e.1I or wrll. for cgmplf/. prlc. IIsl. N.m.I's ""w '"fM~CABLE AND CONNECTOR SELECTION GUIDE Is .~.II.~ the dragon is the pestel w ith the poison :. t no ctlll~ willi <>rd.... of$50 or mOlW, or.t. cos, of$4 wltll cr-fdI'I(I.'nst ",,1Cf qu.lltyl"fl ord«.

NEMAL ELECTRONICS, INC., 12240 NE 14lh An. N., Miami, FL 33161
The chalice with the palace is the brew that
is true! " Or was it the reverse? The hero

(305) 893-3924 24 hr. FAX (305) 895-8178 of the movie was very confused.

Please send all reader Inquiries di reclly. 73, Bill , W6SAI
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