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_ As a TS-520 owner, you go on the air with a sense of pride and confidence.
c..,I"1Thousands of these precision-built beauties are in operation all over the world

.. . in ham shacks. field day sites. in OX and contest stations and in countless
mobile installations. No other rig has ever offered the performance. depend­
ability, versatility and value that is built into every KENWOOD TS-520.
It lets you go on the air almost anyplace with its built-in 110 /220 VAC and 12
VDe power supply . The TS-520 employs two rugged . time-proven S-2001
(equivalent 6146A) final tubes which are known for long life and superb linearity.

You have certainly heard the TS-520 's clean signal on the air and have probably
heard a lot of glowing praise by other hams. So if you don 't already own a 520,
maybe it 's time that you did .

Cp TS -520
(glpecifications

MODES ' USB. LSB, CW
POWER, 200 ws"s PEP input On S$B.

160 wstt. OC in put on CW
ANTENNA IMPEDANCE: 50-7!; Oh ... ..

unb.I.nced
CARRIER SUPRESSION: B...., .h.n

- 4 5d B
UNWANTED SIDEBAND SUPPRES·

SION · B...... thin ~40 dB
HARMONIC RADIATION: hll" .".n

~40 dB
AF RESPONSE : 400 t o 2600 H. 1-6 dll)
AUDIO INPUT SENSITIVITY : 025~V

f<>< 10 dlllS +N) /N
SELECTIVITY: SSB. 24 IoH, 1-6 dBI_

4,4 kH, (-60 dB) CW 0.5 IoH,
1- 6 dB). 1.5 kHz 1-60 dllllwith
• CCI..Ory filt,'l

FREQUENCY STABILITY: 100 H. pa,
30 ... inut...ft •• w.....up

IMAGE RATIO, B , th.n 50 dll
IF REJECTION: Ss hsn 50 dB
TUBE & SEMICONDUCTOR COMPLE·

MENT 3 lubn l2 . S2001 .
12BV7A).1 IC. 18 FET, 44 ".n_
.i.Co" . 84 diod••

DIMENSIONS: 13 l "WI 5 9" H.
13.2" 0

WEIGHT : 35 2 llos.

VFO-520
PrOIl;d.. "ifIh I..bili.y wi.h p'lCilion
g..,i"'ll' Funct;on .witch prOllid.. sny
combinl.ion with Ih. T5-520 , B01h ","
aquipped ... i1h vFO indiCllO', Ihowi",
.. I gllnca ...hich VFO i. bling ulld.
ConnlCl. with I .ingll clble .nd
obtlin. itl poWI' fro ....hl TS·620.

SP·52D
Allhough th. TS·520 h.s. buill-in
spalk••• tM .ddi.ion 01 .h. SP·520
prollid_ improlled tonll qUlli.y, A
part.et .....ch in both d_ign .nd
p.rto,mlnc. ,

TV-502
Th. TV·502 l.-.n'II••I•• pu•• you on
2·m.l.r••h•••sy w.y. Simply p1ue i.
in Ind you',. on 'M .ir, Opa'"t"l in
thl 1440·145 1 MH. f,aqu.ncy rlnga
w;.h .145.0·146 .0 MH. option Th.
TV-S02 is compl•••1y c:omptl.;bl. wi.h
11>1 TS·520. lh. TS·B20 Ind mOlt Iny
HF fr.nlC.ill.r.

TV-50B
ThI TV-506 is .imil.. 10 Ihl TV-502
.oc.pl Ihl. il opanl up .h. 6-m..1I'

bind to you, HF rig 11 opar"I' in thl
50.0-64.0 MH. f..qulncy r.nva
for full COII"'"V'·

TRIO · KENWOOD CO MMUNIC AT IO NS INC, 116 EAST ALONDRA /GARDENA CA 90248



Call toll-free 800-647-8660
for products by MFJ ENTERPRISES

400% MORE RF POWER
PLUGS BETWEEN YOUR MICROPHONE AND TRANSMITTER

SUPER LOGARITHMIC
SPEECH PROCESSOR

Up To 400% More RF Power is
yours with th is plug-in unit . Simply
plug the MFJ Super l ogar ithmic
Speec h Processor between yo ur
m icrophone and transmitter and
your vo ice Is sudden ly transformed
f rom a whisper t o a Dynamic
Output .

Your signal Is tun o f punch with
power to slice through CAM and
you go from barely readable to
"solid copy OM" .

-----
~b- - ".

LSP-5208X II . Same as lSP-5208X but In •
beautifUl 2-1 /8 x 3-5 /8 ]( ~118 Ineh T_Tec
enclosure with uneommilled .. pin Mil; jack,
output eabI4 , rotlllY ' unct ion .wilch.

$49 95
_._-- .-

LSf>-52OBX. :I) db dynamlc:,.,-.ge IC 100 amp.-d 3
IC1IYe IiIters 0.... c"" audio. FlF POOleded. i V
bll.lIl1f)' . 3 conductor, 'AIR phone )d8 lor input
-.'ld output . 2-3 118 • ~1 14 . .. Il"IChu.

I

$39 95
,

.~

...:""'="" -
NEW

MFJ·16010 Antenna Tuner
Now you C*I 0Jle"I1. . 11 t.nd - 1eo tIwu 10
Mel.... - wlttl • sing" I'SIldom wi,. and run your
tull lransc:etww pow« output - up 10 200 ....
RF~ OUTPUT.
• Small enough to carry in your hip pocket,
2-3116 II 3-1 1. II • Inches • Matchee low and
hlOh Impedances by Interchanging Input and
output • 50-239 eoaJ(lal connectors • Unique
wide range. hiOh pet1ormance, 12 position tapped
Inductor. UIl8lI two stacked toroid CO«lS

CMOS·8043 Electronic Key.,
5'8'8 01 the . 11 d••lgn u••• CURTIS-IOU
I(~.an I c::Np .
• Bui ll-in Key • Dol memory • IambIC op«.­
lion with external squeeze key • 8 10 150
WPM • $ide1one and speaker • S~, vol·
ume. tone, weioht con trols • Utl ra ...llable IOIld
sllte keyino .± 300 volts max . • • position
switch for TUNE, OFF, ON , Sl OETONE OFF
• Uses 4 penlloht cella • 2·3 /16 II 3-1/4 II •
inches

$27 95

CWF-2BX Super CW Filter
B, tar the 1MOlw. o...r 5000 In 11M. Razor at.rp
.lcell.lty. ao Hz Mndwldlh. '.l~, .toMp
skirt, . No ringing. Plug. ~IH_, f~_ ~

phoo... or COIw_1 bel• ..,. audio .gg. lor
~... openllon.
• selectable BW : BO, 110 , 180 Hz • 60 (1 6 l;Iown
one octave trom center lreq . 01 750 Hz lor 80 Hz
BW • Reduces l'IOlM 15 dB • i V b8t1l1f)'
• 2-3/1 6 • 3-1 /4 x .. In . • CWF· 2Pe, wired PC
board, $18.95 • CWF·2f>CK, kit PC board $15.95

I

$49 95
I .
•

-,-,.-.
"U•

SBF·2BX SSB Filter
Dnlmllt~lIy ImPiO, M rNdIlh! 1l1)' .
• O ptlmills your eudlo to reduc e .Idebsnd
s pl. tter, femowI low and hlOh pitched a RM, hlas ,
italiC craahee, backOround nol... eo and 120 Hz
hum • Red ucea fllique du ring contest , OX. and
ragche¥rlng • Plug. bet_ phonM and re­
ceiver or connect batWeerl eoolo I tlll'llor .peaker
operllion • Se ll<:ta bl e bl ndwldth IC ac ti ve
audio filter • U_ It volt ballery • 2-3 / 18 II
3-114 • 4 lnet-

MFJ-200BX Frequency Standard

PIV'I'Idn s lrong , pnoc:l.. ~r1I.... 100, 50. Of
2S KHz well Inlo VHF Noglon .

• ExclUSive circuitry auppreues . 11 unw.llled
IT\llrkers • Markera . ... pled for positive identi­
ficat io n. C MOS le s wUh t ranaillor ou tput . • No
d ire c t connection nece."ry • USIII 8 vol I
batlery • Adjustable trtmmer lor zero bNllno to
WrNV • Switch selects 100, 50 , 25 KHz or OFF
• 2-3 /16 II 3-1 14 II 4 Inches

MFJ-1030BX Receiver Preselector

Cluny copy w..... unrNd'bll I lgn.ll, (h'lCrM_
I lgn.ll 3 to 5 "S~ unlls).
• Mo... than 20 dB low noise gain • sece...1I
Inpu t Irld output lu nlno cont rols Oive maximum
OI'In and RF select ivity to s ionificantly reject
ou t-of-b&nd alOMls and reduce Image reaponll8ll
• Dua l OI'tl MOS FET for low noise, strong siOnal
I'Ianc:lUng .tlIUt lea • Completely stable • 0p­
t imized lor 10 thru 30 MHz • 9 V battery
. 2-1 /8 II 3-$ /8 II 5-9/16 Inchee

$27 95

MFJ-40T CRP Transmitter
Wort. the wond with 5 wattl on «l Meter CWo
• No tuning • MaIChll 50 ohm IC*l • a.n
OUIPUt with low hlrmon lc content • Powe r
amplifier t~.tOf prollC1ed sg,alnet burnout
• Switch 1iIIeet. 3 cry.tals or VFO input • 12
vee • 2-3/16 II 3-11. II • Ir'lCl'IM
MF,l..-4OV, COmpenlon VFO 127.15

MF";' :;: :i~u~~t.~ .~.~~'.. $21 .15

NEW
CPO-555 Code Oscillator
FOf thit ,.. .. 001. ... 10 '-II the IIotM code.
FOf ttw Ok! TIIMr 10 poIll1'1 1'111 "st....._
FOf ttw Code InslructOf to tIKtI I'IIs d

• Send C1iSp C'-" COde wnh plenty 01 'IOlume lor
eJaaaroom uae • Sell contained spestler. woI­
ume, tone controls. aluminum eabinet • 9 V
bMtery • Top quality U.S. OOOItructlon • u­
5I5i5 Ie timer • 2-3/16 x 3-114 x 4 Ina­
TK-655, Optional TeIeg~Key ..•.....•. S1.f1i5

OUR OFFER TO YOU

DMr Fellow Ham.
Try any MFJ prtl(Iuets and il )'OU .... not

eornpIllely satlslled, return It within JO clays for a
lull prompt ""und (leas shipping). C&II us today
loti I.... aoo et7... and charge your Bank·
AmerieIrd or Mu ter 0'Iarge, or mai l )'OUr order
In loday with your cheek or money order (or lIM
your SAC or MC). Plene .sd 12.00 IOf lI'IippU'og
and handllog.

73. "'-tIn F . Jue, ~LU

ORDER TODAY. MONEY BACK IF NOT DELIGHTED. ONE YEAR UNCONDITIONAL GUARANTEE.

Order By Mall or Call TOLL FREE 800-647-8660 and Charge lIOn

MFJ ENTERPRISES ~·IS~I:S?:P~~TATE. MISSISSIPPI 39762
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Featuring Kenwood 's New and Unique CONTINUOUS TONE
CODED SQUELCH SYSTEM . 4 MHz BAND COVERAGE.
2 5 WAn OUTPUT. fUllY SYNTHES IZED. 800 CHANNELS

91\1e you the kind of performance specmcauons YOu ve etwavs '
wanted 10 see In a 2-meter amateur ng High performance
specmcancns of lntermodulat.on cneractensucs (Better than
66d Bl spur ous (Beller than -BOdS) Image rejection (Better
than - 7OdB) and a versa tile squelch system make the
TA· 7400A tops In us class

• 0 " A , U
,-

• r--'
• • bO •

-.~ - I
•

OA

Outstanding seosrnvuv large-sized hel cal resona tors With
High Q 10 minimize undesirable cut-of -band Interference and
a 2·pole 10 7 MHz rnonohttuc crystal f Iter combine to give
your TA· 7400A outstanding receiver performance
ThiS compact 6 2 pound package measures only 7-3 16"
wide 10-5 8" deep and 2- 7 8" h gh and IS desrqned to

A 2-METER STATION THAT GOES WHERE YOU GO
The h,gh performance portable 2·meta. FM transceiver endowed w'lh Ken.
wood 's characrensnc hIgh level of quality The TR-220 0A provides supence
performance lor the ecuve ourdcoesman portable. mobile or airborne pleasure Of

emergency 12 cbanne! capec.tv i6 supplied) BUIlt-on te lescopmg antenna can be easily
replaced by II " rubber duck " antenna (RA-l option) ConnectIon lor external antenna
External 12 VDC or mternal m-eed banenes Banery·savmg " lI ght a ll" POSItIon , HI·Lo
power SWItch (2 watts·400 mW) Everything you need is included batteries, charger,
carrymg case and rrncrophone 0 , mount It In your car as a mobi le fig uSing an M B·1A
mountIng bracket (optIon)

Kenwood adds to your
pleasure...

wherever you,-S0

TRIO- KENWOOD COMMUNICATIO NS INC. 116 EAST ALONDRA G ARDENA CA 90248
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Ourcover shot and topic of our lead story this month is about
Paul Wyse, OASV. Not being a Herpetologist or snake maven I
really couldn't say what kind of snake it is that Pau l is touching
so gingerly. They both appear to be listening intently. trying to
pick out some exotic call perhaps or just comparing notes on
how to load up the rig. It's hard to tell from this shot how thri ll­
ed Paul is to have all of this extra help but he does seem intent
on keeping our reptil ian friend on the operating desk and off of
his lap. Of course I'm surmising all of this from the photo but
that's what makes this picture so interesting. I wrote to Paul
asking for details but the info didn't arrive as this issue was com­
pleted. Anyway it seems Paul and the snake like each other and
perhaps the snake can be brought in to "squeeze" those last few
milliwans out of the ORPp rig.

W el l the calendar has come around fu ll ci rcle and
April marks my f irst anniversary as Editor of CO .

The trad itional gift for a f irst anniversary is some­
thi ng made of paper and to celebrate the event or
just mark the rapid pace of CO 's production sched­
ule, my office is inu ndated with scraps of paper. I t 's
been a very full year and those of you who have
seen me at various hamvent ions may have noticed
my beard and hai r taking on a whiter tinge.

This year has produced some decidedly marked
changes in CO f rom simple face changes to a change
of printer and at long last having a magazine on
schedule. The last of the older issues to be produced
was the January issue and from what I have heard
most of you got your February and March issues
way before the January issue arrived. Th is was es­
pecially painful as February had Part II of Bill De­
Witt's " Slow Scan Television, Overview '77" in it
and many if not all of you would have to read it out
of sequence. It's a good series and answers many of
the questions you have been asking. Part III , the
concluding part is in this issue.

I regret that I haven't had more time to answer
letters or to acknowledge much of the material re­
ceived here. This is the goal I have set for my second

year. Due to the pressure of constantly generat ing a
magazine, many of the formal aspects wi ll change.
Th is month we added Chris Kel ly to ou r staff and
she has been busy updating all of our records, hand­
ling contest logs and digging into a huge pi le of cor­
respondence. We also plan to add another person to
the staff th is year to help wi th t he tech nical edi t ing.
Anyone out there tempted to get in on " the exciting
world of publishinq" can send in their resume.

One face change that has met with many favor­
able comments has been the addi t ion of the words
"Amateur Radio" in big bold letters at the top of
the cover . That's what we' re about and our stock in
t rade. The letters and phone calls indicate that you
share in the pride of being an amateur and recognize
this as a means of att racting many newcomers (via
the newsstands) to pick up Co and read about what
amateur radio has to offer.

Another change we 've institu ted recently is a
short one line description of what's being covered in
each of our monthly columns. We have taken out
the drawings of the columnists (and made them all
happy) in favor of a simpler heading. Again th is is a
move to make the first time reader or even an old

(con tinued on p age 70)

April , 1977 • CO • 5



...an accepted and prove erformer
• Phase lock-loop (PLl) oscillator circuit minimizes

unwanted spurious responses .
• Hybrid Digital Frequency Presentation.
• Advanced Solid-state design ...only 3 tubes .
• Built-in AC and 12 VDC power supplies.
• CW Inter standard equipment .. .not an accessory .
• Rugged 6146-8 final amplifier tubes .
• Cooling fan standard equipment.. .not an accessory .
• High performance noise-blanker is standard

equipment.. .not an accessory .
• Built-in VOX and semi-break in CW keying .
• Crystal Calibrator and WWV receiving capability .
• Microphone provided .
• Dual All control allows both broad and narrow

tuning .
• All band 80 through 10 meier coverage.

• Multi-mode USB, LSB , CW and AM operation.
• Extraordinary receiver sensitivi ty (.3u SI N 10 db)

and osci llator stabi l ity (100 Hz 30 min. after warm-up)
• Fixed channel crystal control on two available

positions.
• RF Attenuator .
• Adjustable ALe action .
• Phone patch in and out jacks.
• Separate PTT jack for foot switch.
• Built-in speaker.
• The TEMPO 2020...$759.00 .
• Model 8120 external speaker...$29.95 . Model 8010

rem ote VFO...$139.00 .

Send lor descriptive informat ion on this fine new transceiver,
or on the l ime proven Tempo ONE transceiver wh ich
co nti nues to offer re liable , low cost performance .

6 • CQ • April, 1977

Henr/Radio
11240 WOlympic Blvd . tos Angeles. Calil 90064 213/477-6701
931 N Euclid. Anaheim. Cahl. 92801 714/772·9200
Butler, Missouri 64730 816/679 ·3127
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We'll GUARANTEE
no other balun, at any
price, has all these
featu res.

6743 Kinne St.
East Syracuse, N.Y. 13057
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IT'S WHAT'S
INS IDE

rHAT COUNTSI

WITH
BUILT·IN

L1CHTNING
ARRESTER

THE APPROVED LEADING HAM AND ~'jSy~t';;"ti~;:~~"w2Cl"U'irBATUON"=-$~t2~9i5-~
The proven balun 1. HANDLES FULL 2 KW PEP AND TH EN SOME. cu".':.t'I~'U"bul,on

,?\\ Broad-Banded 3 to 40 M e;; . "'l.lll;:_--~\!U"I
..... YU, \,! 2. HELPS TVI PROBLEMS By Reducing cca c Line ;,,- ... ......

Radiation
NOW ·ALL STAINLESS STEEL HARDWARE. 50239
Double Si lver Plated
IMPROVES FIB RATIO By Reduc ing Coax U ne
Pic k-Up

5. REPLACES CENTER INSULATOR. Withstands
An tenna Pull of Over 600 lbs .

6. BUILT-IN LIGHTNING ARRESTER. Protects Bal un
-Could A lso Save Your Valuable Gear

7. BUILT.IN HANG-UP HOOK. Ideal For Invert ed
vees. Multi-Band Antenn as. Dipo les, Beam and
Quads

NOW BEING USED EXTENSIVELY BY ALL BRANCHES
OF' THE U.S. ARMED FORCES, FAA. RCA, CIA. CANA·
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS
THE WORLD OVER Th.y're built to la.t

BIG SIGNALS DON'T JUST HAPPEN­
GIVE YOUR ANTENNA A BREAK

Comes in 2 models , 1 :1 matches 50 or 75 ohm un­
ba lanced (coax line) to 50 or 75 ohm balanced load.
4: 1 model matChes 50 or 75 ohm unbalanCed (coa x
line) t o 200 or 300 ohm balanced load.

AVA/LASH AT ALL LEADING DEA lERS. IF Nor, ORDER DIRECT

UNADILLA RADIATI ON PRODUCTS Tel : 315·437-6444
Div ision of Microwave Filter Co. Inc. TWX 710-541·0493

•nounclng
• Las Cruces, NM - TH E MESILLA
VA LLEY RADIO CLUB will sponser
the Whitney's Bean Feed and Swap­
Fest on Sunday, April 24th, at 10 :00
am. Located near Las Cruces, New
Mexico at La Mesa wi th tal k-ins on
16- 76, 04-64 and 3940 KC. Fu n
for all the fam ily with big prizes, plenty
of food and t he usua l beverage truck.
All included for $5.00 for adults $ 1.75
for kid tickerts. Eat. drink and win a
prize with Whitney, K5ECQ as host .
Free overnight parking at grounds so
come for a spell. All correspondence
should be made with Thomas B. Rap­
koch Jr., 640 W. Las Cruces, New
Mexico 88001
• Dayton, OH - The 8 th An nual FM
B* A·S·H will be held on the Friday
night of the Dayton Hamvention, April
29, 1977, at the Dayton Biltmore
Towers {hotel], Main at First Streets,
from 8 pm until midnight . Admission is
free to all hams and their friends.
Sandwiches, beverages, snacks, and
C.O.D.· bar wi ll be avai lable . A live floor
show will be presented by TV person-

atltv Rob Reider (WA8GFF) and h is
group and will be followed at 11pm by
a fabulous prize drawing fea tu ring an
ICOM IC-245 and many others. See
you where the action isl Dayton, OH

As a suggestion for publ icity . it m ight
be helpful to notify and request the aid
of local politian s in planning your ham­
fest as in t he announcement be low.

• Flu sh ing, NY - On Saturday, Jan.
29th, Donald Manes, Queens Bourough
President , proclaimed that day as
"Queens Amateur Radio Day". Mr.
Manes issued the Proclaimation at the
Hall of Science Museum, located at
11lth Street and 48th Avenue, Flush­
ing Meadow Park, Queens. Mr. Wallace
West, Executive director of the Museum
and Jim Jaffe, WA2VOS, President of
the Hall of Science Radio Club received
the Proclaim at ion from Mr. Manes.
• S ierra Vista , AZ - Bill (Willaim J. )
English, W7LHI! WA7KZT, has been
elected to the Arizona State House of
Representatives. Bill is an electronic and

oceanographic enginee r who is presently
working as an independent real estate
developer. Licensed since 1947
(advanced), Bill is a life mem ber of the
American Radio Relay League as well as
the Quarter Century Wireless Associa­
tion. He is also past president of the
Cochise Amateur Radio FM Association
in Sierra Vista, Arizona.
• Liberty , MO - The P.H.D. Amateur
Rad io Assn., Inc., of Liberty, MO (Kan­
sas City Area) will sponsor t hei r Eight h
Annual Northwest Missouri Hamfest on
Saturday and Sunday, Apri l 23 and 24
at the Kansas City Trade Mart, Ex­
hibit Hall 2 (Municipal Airport terminal
bu ilding ). The r will be a complete
program of forums, a large number of
commercial exhibits, swap tables, YL­
XYL program-all inside an air-con­
ditioned building. Unlimited free park­
ing. Doors ope n from noon to Bpm-on
Saturday, April 23 and from 9am to
5pm on Sunday, April 24. There will be
a Saturday night banque t at the world
famous Gold Buffet, with A RRL

(continued on PB.Qe 10)
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think of yourself as an

antenna expe
-you select your components!

,
•

-------
-Get optimum performance ba~~ ---

for band. Choose from medium
or high power resonators for _
your favorite bands.

"the home of originals "

For convenience, use the
Hustler stainless steel
resonator sPfing.
and special design Quick
d isconnect.

new-tronlcs
corporation
15800 Commerce Park Dnve
Brookpark, Otno 44 142
(216) 267-3150

A "si/sble f,om
s/l dist,ibuto,s

who ,ecognize the best.

f

S" ndan::l
Re80nators

RM
<lOO WII tta PEP

Super
R. 80nators

RM ISJ
2 KW PE P

Gre atest COverage

Gel exceptional reports.
broadest bal'ldwidth.
lOwest SWR. Use with any
convenienl lenglh 50 ohm
coax. Matching devices
1"101 required.

Model 1,10-2
For B umper

Mount
Localion

Model M 0-1
For Deek or

Fender
Locenon

H ...I\oI. dfto(Inl 11&_, noer _ Of.-. of !No
_'ne _ 1o N _ ·T _ eo.--l1_ 3211732
~134T2,34'teeV. 381388e.3327311_3~21' 3~'

Model L- , 4-240
MI' Spec

50 Ohm Feedline

Mode18M- 1
B umper Mount

Stainless stee l ball mount. 180°
adjustable, commercial duty tor
superior mechanical and electrical
performance.

Mode l AS$-2
Rillton.tor S pring

Fold over. 360° swivel mast for
QuiCk band change or e asy ~-:-- _
garaging . Select from two
versions, tender/deck or bumper
mount location .

•• •and you'll mobile
with the experts' foremost
ch o ice ••• Rvsl~~B

Get fixed station reports from
your mobile-operate 6-10-15­
20-40-75 or 80 meters with the
experts and join the vast
majority using Hustler for nearly
two decades.

Model SSM-2 Ball M o unt

ModelOQ.l
Quick QiseonMd

HUSTlER ANTE...""~TS-IOf 1____"'''''-,''-crM_ ' '''' 1Kt......"" A-.... 1 ._ - _ ""
com"'........-. __"'-_
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LEADING THE
NEW WAVE...

THE NEW ICOM 4 MEG, MULTI-MODE, 2 METER RADIO

ICOM introduces the first of a great new wave of amateur radios, with new styling,
new versatility, new integration of functions. You've never before laid eyes on a
radio like the IC-211, but you'll recognize what you've got when you first turn the
single-knob frequency control on this compact new model. The IC-2 11 is fully
synthesized in 100 Hz or 5 KHz steps, with dual tracking, optically coupled VFO's
displayed by seven-segment LED readouts, providing any split. The IC211 rolls
through 4 megahertz as easily as a breaker through the surf, With its unique ICOM
developed LSI synthesizer, the IC-211 is now the best " do everything" radio for 2
meters, with FM, USB, LSB and CW operation.

The IC-211 is so new that your local dealer is still playing with his demo. Just
hang in there and you can grab this new leader for yourself, ICOM's new wave is
rolling in.

F. I QU'''CY Cow....,.: 10M 10 148 MI\l
SyntlWtilHf: LSl _ 100 Hz or 5 KHz PU..

u.>o;I"'~ .,• ...­
1iIo6H: sse 1"3Jl. Flo! {FJ ). CW (Al l

5IkcIiY;I" sse:t 2. KHz or .... II ~
FM % 16 KHz or less .. ~ 6(dJ

s.n.rthrlTy: sse 025 lI'I 10l1l SINAO
FM O. w b 2lldtl C S

~ 50 pp l, :~. 11 7V J.C c. 138V OC
'"- Oulput: lOW PEP (SS8). lOW ICVt. FIll)
SIn: Il l ...... H. 24 1mmW. 264mm 0
w.lghI : 8 1 kg

V"'''UHF .....ATfUfl AND "'.._ ~ATION EQUFVENT DIaffitIuM;d by:

ICQM WEST, INC.
Surte 3
13256 Norttvup Way
Bellevue. Wash . 98005
(206) 747-9020

ICOM EAST, INC.
So,Ie 307
3331 Towerwood Drrve
Dallas. 'rexas 75234
(21 4) 620-2780

lCOM CANADA
7087 VICtoria Dove
Val'1COl.lYer B.C VSP 3Y9
Canada
(6041 321-1633



Announcing (continued from page 7)

guest speaker. Preregistrati on is 52.00 .
admission at the door wi ll be $2 .50 .
Preregist ratio n, Incl uding banq ue t, is
58.0 0 . Th ose desiring banquet tickets
are urged to order them in advance .
Talk in on 146.3 4 /.94 and 3.925 MHz.
Fo r information an d preregistration
write to; PHD Amateu r Rad io Assn.,
Inc ., P.O . Box 11 , Liberty , MO 64068

• Mobile AL - The Mobile Amateur•
Radi o Clu b will hold its annual Ham­
fest and Computerfest on April 16 and
17. All the newest equipment on dis­
p tav-compu ters. Swap and shop all
d ay Sa turday from 9 t o 5 . Banquet
at 7pm. Do ors open Sunday at 9am.
Act ivities for the ladies .1I1d children.
Cam p sites available. Over 1500 peo ple
expected. The biggest fest on the gulf
coast. For more in for mation contact
Marvin Uph aus , K4EVG, 5 12 Tunle
Ave ., Mobile, AL 36602

• Damascus, MD - " The Po tomac Area
V HF Society will hold its sixth annual
hamfest on Saturday, May 7, 19 77,
from Bam to 5pm at F rid ay Pan Park on
West Ox Road in He rnd on Virginia
which is approximately 15 miles west of
Washington, D.C. Regist rat ion o f $3.00

Our
Boo ARRL!

Editor, CQ:

I should like to add my voice to the
Ameco Publishing and CO Magazine

otes on favo ring A R R L at the apparent
xpense of private publishers in ra­

rd to promotion of amateur licensing.
Wh ile the A RR L may offer fine

rvices. either free or at minimal
harge, and ex ist as a non-profit organ·

izaticn, still it is wrong to grant it
preferred treatment in the face of
p rivate co m pan ies that wish to offer
like serv ices.

The whole p icture of American
tax exemption needs overhau li ng; cer­
tain ly those who decla re a n on -profit
ex istence bu t neve rtheless do em ploy
people and d o de al in huge sums of
money ough t not be busine ss-l ike
operations.

H. Church, WOKXP/9
Le ban on , IL

10 • CO • Ap ril,1 977

includes flea marke t o r tail ga te sales.
Professional fo od and beverage cateri'lg
and un lim ited parking wi ll be avail able.
Talk - in on 146.52 and 31 .--9 1.
repeater. Th is is the hamfest fOllne.!y
held in Westmin ister. Md ., but moved to
Virginia because of the recently enacted
Maryland traders law. For further info.
mati on contact K3DUA Of WA3f\lZL.

• Birmingham. AL - On May 7 end 8 ,
1977, there w, l, be one of the count. v's
largest flea markets. technical end ocer­
atmg forums, hUl}e urize drawing I"an ­
u tacturers and dis tri butors disp l.. ,.s.
and ladie s and ch ildrens activi ties. I hi~
wi ll be he ld at the Alabama State Fair ­
grounds, Bil minqham, and Rooewcv
Oxmoor at 1- 65 and OXI)lOv r Hoed.
Booth dlsptav dieD will be offered t. ee
of ch ar ge to bona fide distuburo.s. n ' il ,l '
utacturers, publishers, e tc.. on a tust
come, firs t- se rve basis. Othe rs mev f .. .n
space in inside 01 outside fled ."d' ke t

areas at a smeu chatye No adntiss;V<l
charge. Prize ncke t donations S 1.00.
Saturday activities include a free hosott­
ality suite at the Ro deway Inn U>.
moor. Motel reservations are avaitable
toll-free at 800-2 28-2000 for the Bode­
way Inn, or throu~ any Birminham
Radio Clu b member for other accomcd.
anons. The Birmin gh amfest last veer ' C'

ersSay
OSL Reminder

Edit or, CQ:

Th ose who send OSL cards in en­
velopes are cautioned to place the
complete return address, including ZIP
Code number in the upper left hand
corner on the front side o f envelopes
sent. If letter is undeliverable and con­
tains no visible return address - the
Dead Le tter Branch of the Po st Off ice
will charge the sender 20 cents.

Ea rl Stacy, K7BD
Se lah, WA

Amateur Radio
Insurance Exclusion?

Editor, CO:

I wrote a le tter conce rni n g the ex tra
Insu rance prem iu m on CB Rad ios in
Automobiles and whe ther State Fa rm
Insu rance Co . was goi ng to include

gistered almost 3, 00 0 attendees. Please
consider this t o be your invi tation to
jo in us ill not onl y the friend liest but
u,le of the biggest h am fests in the coun­
try Talk - in un 34 /94, 3965 khz . Fo r
booth d isplay space, information , and
rese rvations, write to : BIRMING HAM ­
FI:::5"l , P.O. BOll 603, Birm in gham. AL ,
3bl01

• McadvIUt: , PA - We are in the p rocess
uf tllilk ill!l pl ..ns for QUf thud annual
Nor thwcs teru Pennsylvania Hem test to
be held at the Crawford County Fair­
yroLllld M..·y' 7, 1977, The proceeds
flvt" the hamfes t ale used to support
all el rle,gu"cy communications system
fv, the Crawford County area. As p ar t
of ou. tur.d raising act ivit ies, we sell
tickers ft... , various low priced door
p rizes which die ama teur radio acces­
scrtes. par ts, books, electron ic com ­
oooents. etc. We would appreciate any
J"'.latioll mat your fine firm mi!tlt
uurke lV the " Frie rld ly Ham test".

• Wen Libe rtv , OH - The Champ­
al\l.. / Lo~n Amateur Radio Club w il l
livId Its auuual flea market on May 15,
19J7 , at the West Liberty Lion 's Park ,
West Liberty , Ohio. Trunk sales and
tables $l ,OU. Door prizes. Talk - in on
146.52.

Amateu r Radi os or not. The enclosed
le t ter is the answer I got back from
State Far m . I think the letter will
be worth pri n ting in your magazine for
the information of all Amateurs.

J oe Harper, WA7GSM
Nampa ID

Dear Mr. Harper :

Thank you fo r your recent letter con­
cerning the CB radio exclusion and the
effect th is newly added exclusion
has on the coverage of two-way radios
licen sed in the Am ateu r Rad io Service.

Your interp retation o f the situation
is basically co rrect. The CB radio,
tape recorde r and tape player theft
exclusion e ndorseme n t only excl udes
theft coverage for th ose speci fic types
o f eq uipme nt listed , i.e. . CB radios,
tape recorders, tape players, and com­
b inat ion u n its that contain one o f these.
Since " ham" radios do n ot fit into any
o f the above categories of equi pment,



New Canadian Prefix

Editor, CO :

H. L. Schmidt. CJ3BRH
Ontario, Canada

1977 is the Centenn ia l Year o f
the J apanese Canadians. To hel p
celebrate and publicize this event, the
Departmen t o f Com munication has
k indly issued a special call. Th is call, in
place of V E is to be used by all Japanese
Canadian Rad io Amateurs and the ir im ­
mediate fam ily for 1977.

is closed; un ti l the NE555 times o u t,
the transistor (any NPN of adequate
cu rrent rat ing) kee ps K2 closed, supply­
ing voltage to the transmitter .

The ala rm d raws no curren t when
not activated. If it is p rov ided with
its own batte ry and an attached whip
antenna, it will be completely self­
con tained, and cannot be disabled
from outsi de the vehicle (assuming
the door switches are inaccessible).

NO~'NEW
ANTENNACOUPLERS

TO HELPYOU WORK
HFANDVHF-
SUPER STRONG...SUPER CLEAN!
LAC·895 3.5.28MHz Range, 5 Bands
• Handles up to 2OOW , .. 100w continuous. • Measures 5 bands
from 3,5-28MHz. incl. 27MHz.• Built-in SWA & in-line Wattmeter
• 2 Switchable direct outputcecune. S159.95

LAC.896 SOHz-54MHz Range
.1 OQ Watts power handling cacecnv.« 5W. 2OW, 100W in-line
Wattmeter range, • 1.0-100 direct SWR readings
• 50ll input impedance, $69.95
LAC·897 144-148MHz Range
. 10-2511 load impedance. matched to 5Otl.• 100 Watts power
capability, . 5W, row. IOOW m-ure weurreter.
• 1 0-1 0 0 direct SWR readings, $69,95

~
~r__.. , T••"8e"' .. /o; t . ..,

151 o.-t 5,""", P..In.ilJw. N.Y. 11803 (5161 822-9300
......'c..... ":\10.--0- Ceo<' .'_ ,l'31_lfflO·..e-~. c.. -...' a.-

Alan Day , K8ITH /AE8DBL
Salesville.OH

l_LAC·81"
3~·2e_.

A_C_

C,

'0,1

•
R,
1M

Tran,mllte.
00'

lOne qene.ator

..,
NE 555

, .e

To door

J, ) $W,tc~

R,
300ll

R,
4 ,JK

the y are not affec ted by th is endorse­
ment. They , therefore , co nt in ue to
be pro tected against loss by theft
unde r the com prehe nsive coverage of
your automobil e policy.

Once again, I wou ld like to thank
you for taki ng the time to wri te. Thank
you also for the precautions you take to
kee p your equipment from bei ng stolen.
That kind o f effor t wi ll help us keep
you r insurance costs as low as possible.

Soundless Mobile Alarm

Sincerely ,
Joe Naffziger

I am sending you the enclosed blurb
for your consideration, hoping you
m ight find it sui table for pu blication in
your magazi ne.

If you want to protect you r mobile
rig with an alarm, and would like to
do more than try to scare the thief
with a beeping ho rn , e tc. . the circui t
shown below wi ll give you (or, pre­
ferably , t he po lice ) the oppo rtuni ty
to meet the cu lprit personalty. When
he opens the car doo r, re lays Kl a nd K2
activa te the tone-m odulated transm itter,
wh ich can be any legal power/freq.!
antenna co nfigu rat io n (a few milli­
watts sho u ld be adequate]. The thief
hears nothin g, but you a re immed ia te ly
alerted via a rece iver on the
transmitter's frequency .

Editor, CO:

In th is circuit. the t ransm itter
remains on for about 15 seconds Ide­
term ined by R3 and Cl l a fter the door

April, 1977 • CO • 11



TEMPO VHF /UHF AMPLIFIERS

Soli d stale power ampli fies fo r
use in most land mobile appfica .
nons Increase the range . clarity .
retrabrhtv and speed of two way
ccmrnumcencns

TEMPO
CL146J1
a VHF /FM mobi le transceiver fo r the 2 meter ama­
teur band . Compact , rugged and all solid state One
channel supplied plus two of your choice 14410148
MHz Multifrequency spread of 2 MHz 12 channel
cess-me Internal speaker . dvnamic mike . mountIng
bracket and power cord supptied . A Tempo " best buy "
at $239 00

Henry Radio's

en,
·0• a name

thatsaMs
it all

For over 40 years.••dedicated to amateur
radio...to offering the l inest products... to

dependable service.

KENWOO
TS-700A

The promise of 2 meter operation ... the
Kenwood way. The TS-700A operates all
modes: SSB (upper & lower) IFM/ AM/CW
and provides the dependability of solid state
circuitry . Has tunable VFQ and 4 MHz band
coverage (1 44 to 148 MHz). Automat icall y
switches transmit frequency 600 KHz for
repeater operation. AC and DC capability
through its built-in power supply. Outstand·
lng frequency stability Complete wi th m icro
phone and built-in speaker $599.00

YAESU
FT-221R

A compact, versatile transceiver designed for
the active 2 meter enthusiast. Features all
mode operation - SSBIFM/CWIAM - with
repeater offset capability . Advanced phase
lock loop circuitry. computer-type modular
construction. Preset pass band tuning pro­
vides the optimun selectivity and performance
needed on today's active 2 meter band. Com­
plete 144-148 MHz coverage. Bui lt-in AC and
DC power supplies and speaker $595.00

Now,
meet

Henry
Radio . .. \Va lt H enry

W6ZN
ANAHEI M

;-
T t'd H enry

W6UOU
LOS ANGELES

Bob H e-nry
WMRA
BUTLER

ICOM IC-211
ICOM "s new full y synthesized 4 M Hz FM. US B.
lS B. CW 2 meter transceiver 100 Hz or 5 KHz
steps. with dual trackmg . optically coupled VFO 's
displayed by seven-segment LED readouts . Fea­
tures new styling . new versatility an d a new
approach to the integration of functions . A com­
pact " d o everyt hi ng " radi o for 2-me te rs . T he
IC-2 11 $ 74 9 .00

Plus a large stall 0 1 h igh ly qualif ied sales and service
person nel p ledged to serve you . Henry Rad io carries large
stocks o f all major brands . We take trade- ins . sell used
equipment and otter better terms because we carry our
own financing . Our recond itioned equipment carries a
15 day trial . 90 day wa rranty and may be traded back
within 90 days lor ful l c redit toward the purchase of new
equipment. Export inquiries solici ted . Al so . mili tary ,
commerci al, industrial , and scien ti fic users ... please write
for inlormat ion on our custom l ine of hi gh power l inear
amp l if ier s and RF power generators .

We stock the Bird Model 43 Wattmet er and acce ssories.

11240 W. Olympic Blvd., los AngtltS, Calil. 90064
931 N. Euclid, Anahim, Calif. 9280 1
Butltr, Missouri 64130

213/417.6701
714/172 ·9200
816/679 ·3127

12 • CO • April,1977



If you 're fight ing the constant battle of lim ited band
w idth , high SWR rat ios, ineff ic ien t tow-pass T VI filter
operat ion due to high SWR you're not alone .

DenTron makes the Problem Solvers.
The DenTron tuners give you maximum power tra nsfer

from your transmitter to your antenna , and isn't that where
it really counts?

Our Super TunerslA. B. & E.I are the only tuners on the
market that match everything between 160 and 10 meters .
Whether you have ba lanced line, coax cable, random or
long wire the DenTron Super Tuners will match the antenna
impedance to your transm itter.

NEW: The Monitor Tuner IE.l was designed because of
overwhelming demand. Hams told us they wanted a 3
killowatt tu ner wit h a built-in wattmeter, a front panel
antenna selector for coax , ba lanced line and random wire .
So we engineered the 160-lOm Monitor Tuner. It's a life
time investment at $299.50

Th e DenTron 80·10 AT 10.1 is a random wire , 80-10
meter tuner which is ideal for portable operation or apart­
ment dwellers.

Every serious ham knows he must read both forward
and reverse wattage simu ltaneously for that perfect match .
So upgrade w ith t he DenTron W-2 Dua l in line wettmeter.rc.t

The flexibility we bu ild into our Tuners make any
previou s tuner you might have owned obsolete .

A. Super Tuner 1KW PEP . .. . . ... . • .. . _ .. ... $129 .50
B. Super Super Tuner 3 KW PEP . . . . . . . . . .. $229.50
C. W·2 Wat1meter _ $ 99.50
O.80-10AT500WPEP _ $ 59.50
E. Monitor Tuner 3 KW PEP _ $299.50

All DenTron products are made in U.S.A.

7\-. .:.;j'm 2100 '''''''Poe _""'YLIf:II .,~~ Twi'"\SburQ. 0h0 44087
Radio co.. Inc . (216)425-3173
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$4.75 ea.

•

OX OSCILlATOR
Crystal contro lled t ransisto r type. 3
to 20 MHz, OX-La, Cat. No. 035100.
20 to 60 MHz, OX-Hi. Cat. No. 035101
Specify when ordering.

$3.95 ea.

OF·1 OSCILlATOR
Resistor/capacitor circuit provides
osc over a range of freq with the
desired crystal. 2 to 22 MHz,OF-l LO.
Cat. No. 035108. 18 to 60 MHz, OF-1
HI , Cat. No. 035109
Specify when ordering.

$3.25 ea.

MXJ(·1
TI\ANSISTOR
I\F MIXER
A single tuned circuit intended for
signal conversion in the 30 to 170
MHz ranQ8. Harmonics of the OX or
OF-1 oscillator are used for in jection
in the 60 to 179 MHz range. 3 to 20
MHz, La Kit , Cat. No. 035105. 20 to
170 MHz, Hi Kit. Cat. No. 035106
Specify when ordering.

$4.50 ea.

SAX·1
TIlANSISTOR
I\F AMP
A small signal amplifier to drive the
MXX·' Mixer. Single tuned input and
link output. 3 to 20 MHz, La Kit , Cat.
No. 035102. 20 to 170 MHz. Hi Kit.
Cat. No. 035103.
Specify when ordering.

$4 .50 ea.

PAX.1
TIlANSISTOR
I\F POWER AMP
A single tuned output amplifier de­
signed to follow the OX or OF·'
oscillator. Outputs up to 200 mw, de­
pending on fre quency and voltage.
Amplifier can be amplitude mod·
ulated . 3 to 30 MHz, Cat. No. 035104
Specify when ordering.

DAX·1
DROADDAND AMP
General purpose amplifier which
may be used as a tuned or untuned
unit in RF and audio applications. 20
Hz to 150 MHz with 6 to 30 db gain .
Cat No. 035107
Specify when ordering

$4.75 ea.

.02"/0 Calibration Tolerance n
EXPEI\IMENTER CRYSTALS

(HC 6/U Ho lder)
Cat. No. Specifications
031080 3 to 20 MHz - for use in OX OSC Lo

Specify when ordering $4.95 ea.
031081 20 to 60 MHz - For use in OX OSC Hi

Specify when ordering $4.95 ea.
031300 3 to 20 MHz - Fo r use in OF·1 L osc

Specify when ordering $4.25 ea.
031310 20 to 60 MHz - For use in OF·1H OSC

Specify when ordering. $4.25 ea.

14 • CQ • Apri l , 1977

Shipping and postage (inside U.S.. Canada and Mexico only)
w ill be prep :Jid by Internationa l . Prices quoted for U.S.,
Canada and r.textcc orde rs only. Orders for shipment to other

countries will be quoted on request . Address orders to:
MIS Dept. P.O. Box 32497.

Oklahoma City. Oklahoma 73132.

International Crystal Mfg. Co., Inc.
10 North Lee

Oklahoma City, Oklahoma 73102



~
INTERMOD? Virtually None!
SELECTIVITY? Really Super
NUMBER OF
CHANNELS? From 1 to 22

The GTX-202 is adaptable anywhere-at hal f the
pr ice of synthesis-so, buy at low acquisi tion cost,
and add crystals later as you want them.

CHECK THESE OUTSTANDING FEATURES;
• Massive heat sink to maintain power

over prolonged transmissions
• 30 watts (nom.) output
• a-pore crystal filter
• t s-prn accessory jack
• Duat-qate MOSFET front end

Same Circuit ry as used in Genave's famous Land
Mobile t ransceivers , .. Manufactured in America by
the same Gove rnment-Inspected facil ity that pro­
duces high quality reliab le communications and
navigat ions for marine and aircraft industries.

GTX-202

523995
(l.el. UI!IoI "",)

, ,. , •, .
•. ,
• •

Accessorle.
A~ailab'e
• Nic.d b.Uery

pack
• Ch. !'&et for

GTX-1 b.ttery
pick

• Lulher ca rryina:
CI S'

• TEllI ton,
.ncod.r for
. ...to pi tch

• Rubber duckY
. nt. nn••

• Wrist utet)'·
c.arryinc·51...p
inc lud. d

• Ii ch.nnels
• FactorY-direet

hi )'o ...r

TE·1

$5995

GTX-IT
Haf)Q·Held

2·meter F/ttI, 6·
channel. 35
watt s tland­
htNd with
IlICtory-
instal led tone."""",
GTX-I
Hand·Held
2.meter F/ttl. 6­
channel, 3 .5
walts tland·.....
CHECK THESE
FEATURES:
• All ""t.l a s,
• Ametic.n m. d,
• Acc .pts s"nd. rd

pl"'C·in cryst.1s
• Feat ... res 11t.1

MHz cryst. l
f ilte,

• Trimm., c. ps on
TX . nd RX
cryst.ls

• 3.5 w.Us OIltP ...t
• • • tt.ry holder

• cupts AA
re cur" , .Ik.lin,
or nic. d cells

• Mini h.nd-held
menures e­
hi.h x 2.125"
wid. x 1.211 "
deep

TONE ENCODER PAD

•

P lug· in i nstalla tion on most
amateur transceivers.

GENAVE

GTX·l 0·S
! · ~ e l" f" , 10 e ~l ""ell .

10 " 1111 (X' 111 RDI ,R·
clde' l

GTX·200
2,..et er f M. IDO chl RRCI
com_,RII' U1 . ) It R ~ lll

lI.e' . 141.14 MHz)

fi'! 'h'Pl
GTX·2
2 - "'ft ~ ' fM, 10 C~l " nell .
~ ,..m with PUl hh t ·
In h unt, niH'"
(I ncl. 14&.94 MHZ)

.",$24995 $19995 $14995 $18995
.----------IHURRy! USE THIS HANDY ORDER FORMI--------.,

I 0 "'·lIT 523995 0 II... ""p, AmlA T. $2995 I
list ..btu

I 0",."., $24995 0~..""' .O" T,.. $2995 I
4141 Kingman Dr., Indianapolis, IN 46226 .....

I Phone-in orders accepted (317+546-11111 0 m ·. 519995 0 It·, Tell [ac•• r ' " '59'S I
I ..., 0 "'·1" 514995 0 nu To. , - " , P" 54995 I
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Jungle Drums, Natives, and local wildlife
throw a new light on working OJ( with
only 5 watts from the Peruvian iungles.
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One of the most gratifying results of operating
QRPp comes from asking the question "How copy
my five watts from the jungles?" and then leaning
back in the old mildewed reclining chair and lis­
tening to the flattering comments. Before the aso
is finished there is sure to be a breaker or two who
express their amazement at my QRPp signals also.
All too soon the big clock strikes 11 p.m. and 1
realize a whole evening of entertainment has
passed; everyone else has " reti red to two meters"
(8 term used by Latinoamericans for going to bed).
OA8V throws the big switch and soon is off in
dreamland, thinking of how he can make those
fantastic 5 watts even more outstanding with some
superdooper antenna.

First Introduction to QRPp
"I well remember my first introduction to ORPp

more than eleven years ago. Our family had just
arrived in Yartnacocba. the center of operations
for the Summer Institute of Linguistics (SIL) in
Peru. I had been assigned as a radio operator for
the communications network. I shivered with ex­
citement upon viewing the rusti c operations cen­
ter overlooking lovely Lake Yarinacocha (Palm
Lake). The operating position was 20 feet off the
ground and open on all sides so one could keep a
close chec k on the weather as well as have a good
view of any aircraft landing or taking off from the
spark ling lake.

Cas illa 2492. lima 100, Peru SA

" During one of the first days on duty in the com­
munications center, I noted an extremely weak sig­
nal from one of the stations on the net. Later I
discovered why he was so weak. The particular
transceiver that he was using consisted of a small
commercial shortwave receiver (a " Villager") with
an a.m. transmitter, consisti ng of a IU4 oscillator
driv ing a 3V4 final, which was modulated by the
audio sec tion of the receiver. This homebrewed
jungle walkie-talkie used ten 0 cells to put out one
watt on the assigned frequency of 5340 KHz. Harold
Davis, assigned to Indian community development
and literacy supervision, was using this unusual rig
from the head waters of the Amazon river. Some
6-8,000 Machiguenga Indians, a nomadic group.
inhabit thi s isolated area of southern Peru. Mr.
Davis had to do much of his traveling between vil­
lages by trail or raft. During most of the year, a
float plane wa s unable to land in the rivers, wh ich
were too shallow and swift. The ORPp rig furni shed
communications needed to keep in touch with his
family back at the SIL center and to contact a
doctor in case of need for himself or the Indians.

Some of the operators were frustrated by the
weak signals. but understanding the problems fac­
ing Harold. I found copyi ng the ORPp signals a
challenge. It was fun to look for ways to improve
our rece iving setup to give better copy of weak
signals. I was gratified at how well communica­
tions went, especially in the early morning hours,
and Mr. Davi s was so impressed that he usually
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asked for th is unique set when preparing for a vis it
to one of the remote areas. The l ightweight rig gave
him extra weight al lowance on the plane which he
used for extra food suppl ies, eve n though it meant
he might have to repeat some of his messages
several times. So it was then that I first became in­
volved in ORPp operations. Readers will perhaps
be interested, at th is poi nt, in learn ing about the
purpose of our [unqle-based operations.

J.A.A.R.S.
"Yarincocha is the jumping off place for SIL

linguists whose goal is to analyze Peru's unwritten
Indian languages reduce them to writing, and then
to translate the New Testament into these lan­
guages. "Jungle Aviation and Radio Service"
(JAARS) was formed to provide the transportation
and communication service necessary to speed up
the work of reducing the more than 2,000 unwritten
languages of the world into writing. Here in Peru,
each tribal team has a portable SSB transceiver
which is the only communications link between the
remote jungle village he is working in and the out­
side world . Advances in the "state of the art" lets
SIL's jungle communications network go ORP,
using Stoner transceivers with 10 to 20 watts PEP
output and rechargeabl e nl-cad batteries. Transis­
torization has increased the reliabil ity and reduced
the weight of the radio package from 132 po unds
in 1947 to a mere ten po unds today. Weight is a
major factor fo r the tribal workers for whom air
t ransportation is the only means of reaching their
remote outposts. The Hello Cou rier, a specia lly de­
signed ai rcraft that util izes ve ry smal l airstri ps (600
to 900 feet), has a payload limited to 770 pounds.
Thi s weight l imit is reached all too soon for a lin­
guistic team as the members first weigh them­
selves, then their sleeping and ca mping gear, radio
equipment, and a six-weeks food sup ply.

Jungle QRPp Saves The Day
In April, 1969, during the jungle net's roll ca ll,

one of the stations failed to check in. Whenever
this occurs for three consecutive days, we immed­
iately dispatch a plane to check on the linguists'
safety. Th is pa rticular station was 400 miles north­
east of Varina just off the Amazon River on the
border between Peru, Columbia and Brazi l. The
400 mile flight to check on the Anderson's wo uld
be qu ite expensive, so I took special pains the next
morning to listen for Ticuna, the absent station. I
finally imagined I was hearing something way
down in the noise level. By asking a number of
questions which were answered with rogers or
negatives, it was determined that everything was
ok at Ticuna. There was a problem with the radio,
but they didn't want a plane until the following
week. When Lam and Doris arrived back at our
jungle Center, I checked out the radio and found

The view Irom the SIL Institute overlooking beautiful
Lake Yarinacocha.

an open final transistor. The power out was mea­
sured at a mere 18 milliwatts. I figured four hundred
miles on 18 mw to be over 22,200 miles per watt!!
Almost around the world with 1 watt must be some
kind of a record at 5 mhz!

C.W. Indian Style
ORPp communications is nothing new for the

jungle tribes: many of them have developed very
unique systems of communications. Whi le some
groups whistle their messages th rough the jungles,
others use some fo rm of signal drums. The Bora

The Helio Courier is a lightweight plane designed for
use on smafl airstrips (600-900 it.], SIL personnel are
flown to some 01 the outposts by this plane. Dave, OAB·

CG, balances on one of the floats .
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These are the farge Bora Drums mentioned in the article.
They provide the Bora tribe in Eastern Peru with a tele­
graphic system for sending messages over long dis­
tances. OA8V observes that the hearing capabilities of

the Bora tribesman far exceed his own.

tribe in eastern Peru developed a telegraph system
to send messages long distances. This system uses
large signal drums which are made in pai rs from
hollowed hardwood logs. Each is approximately 5
feet long. The smaller one, called " the woman
drum," is about 1V2 feet in diameter while the
larger, " man drum" is 2 feet in diameter. Two holes,
each near the drum's end , are connected by a 'slit .
Each of the two drums has two tones, depending
on which side of the slit is hit, making four possible
tones for the pair. Two tones are used to provide
the rhythm and the other two pick out the message.
At night drum operators can send messages 20
mires away, a di stance that requires travel four and
five hours by trail. If the message is to be sent a
greater distance, it is relayed by another set of
drums; when the message is received it is acknowl­
edged by return messages.

One of the secrets to the Indian's communica­
ti ons system is their sensitive ears! I was impressed
by th is several months ago when visit ing the Agu­
aruna Indians in OA9 land. I was waiting for a
JAARS plane to pick me up, when an Aguaruna
sitting beside me said, " Here comes your plane, I
can hear it now." I listened but heard nothing ; after
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several minutes I fi nally saw it. I can always see the
plane before I hear it but not the Indians. They can
often hear a plane five minutes before it arrives.

Wi/dOrearn
Operating ORPp all day pulling signals out of

the 5 MHz jungle ORN was very fatiguing . t still
looked forward to spending a little time in the eve­
ning operating OABV. After finishing my 5 BDXCC
in February, 1973, my enthusiasm for amateur radio
dropped off considerably. The Drake twins, Bandit
20008. and the unusual OAB call could work almost
anything on the band; I just didn't find much chal­
lenge anymore. One even ing while listlessly tuning
the band, I came across a good friend , Lee, KZ50D.
He was all excited about his new rig , an Argonaut.
Even though it only ran 5 watts, his signals were
5x7 and we enjoyed a good solid 050. As I was
talking with Lee about ORPp, a dream started de­
veloping: " ... wouldn't it be fun to gel an Argonaut,
carry it out to a remole jungle village hundreds of
miles from civilization or any of the modern con­
veniences, put on a ORP, battery powered, solar
charged, DX-pedition, and then write up the results
for one of the magazines ...1" Well, that's still a
dream, but I've done a 101 of read ing since and my
dream keeps gett ing bigger. The understanding
XYL, sympathetic to my aspirations, brought my
dream closer to reality when she surprised me with
a new Argonaut on Christmas Day. 1973.

Furlough
That same Christmas we were on a year's fur­

lough in Charlottesville, Va., where I was taking
some update training in electronics and wo rking
toward my extra ham ti cket. Though living in an
apartment complex wasn 't very conducive to
erecting good antennas, 1 was anx ious to tryout
the new rig. I dug out an Aguaruna bow and several
arrows from our artifact collection, and, after

OA8V at the ORPp operating position.
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Mob ile installa tion of the Argonaut in OABV's '69 Ford.
It was used during cross-country tnp during h is 1974

furlough in the U.S.

numero us attempts, fi nally used them to string a
long wi re from the ki tchen wi ndow at ground level
to the top of a tree 200 feet away. The next step
was to build an antenna tuner. The buil t in S.W.r.

indicator on the Argonaut mad e tuning the antenna
a snap. It was reall y exciting to find th at the long
wire would tune all bands 80 thru 10.

At th is point I really started getting cold feet. I
was convinced that QRPp would do wonders with a
good antenna, but with just 200 feet of wi re? The
Argonaut manual suggests ca ll ing loud stations for
best results, so I tuned 75 meters unt il t heard an
8-9 plus CO f rom Kentucky and gave him a ca ll.
I was reall y delighted with the 5x7 I rece ived and
the comment that if I were only using 5 watts, he'd
better th row his 2KW away, as it was on ly running
up the electric bil l. And so it went on the other
bands as well. The next four month s netted many
enjoyable QSOs, even some DX such as DL, PY,
KP4, etc. I was hooked on QRPp!

From Charlottesville
Before returning to Peru we had a lot of travel­

ing to do. The XYL is from Oregon . and grandpa
and grandma wanted to have a chance to know
their g randchild ren before we said goodby for an­
other five years. I decided to lash up the Argon aut
in the ca r for ou r travels. The installation was very
si mple: power came from the cigarette lighter and
a Hustler antenna was mounted on the bumper of
the '69 Fo rd . I didn't expect any g reat results
mob ile. but figured I could at least s.w.1. and make
the 55 m.p.h. speed limit more enjoyable. Here
again th e little Argonaut was really surprisi ng and
gave a number of enjoyable QSOs as well as keep­
ing friends back in Virginia informed on our travels.

Back In The Heart Of Peru's Jungles
August, 1974, found us back in the jungles. A lot

of work had piled up, as well as some maintenance

th at needed to be done on the antenna farm. I did
set up a Drake l ine to keep my week ly Sunday
morn ing skeds wi th W4QCW, W4RBC and WB4GSE.

Several weeks afte r our arrival, the 200 kw ge n­
erator that suppl ies elec tric ity for ou r center of
ope rations developed problems and we were all
QRT. loren, OABBl , was very disappointed , as he
had an important sked set up with W~ME in Kansas
to run a patch to his daug hter, who was just going
through the traumatic experience of beginning col­
lege without any of her immediate fam ily there to
help her get set tled . l oren had a 4 amp hr ni-cad
battery so I dug out the Argonaut and offered it to
him with the suggestion that he might be able to
make contact with his friend and set up another
time later when the electricity would be back on
again. I was pretty sure the Argonaut would be too
weak to run a patch. Not only did Loren make con­
tact with W0M E but also ran the best patch he had
ever had! When loren finished , WA5PAU called in
with traffic and ran a long haul patch all the way
to Oregon. The patch lasted 20 minutes and was
solid copy on both ends. WA1FCM was right when
he said " Flea power is more effective than no
power." With a good antenna, it ap pea red that the
amazing Argon aut could even be used for traffic
handling when skip was favorab le.

Close-up shot of the OABV quad.
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The antenna farm at OA8V. In the foreground is the 65 ft .
vertical used on 160-80-40 meters. In the background is
the 4el, 4 band OA8V quad on a 53 ft. tower made from

half-inch galvanized pipe.

Antenna Important
I firmly believe that the antenna system is one of

the most important components of a good amateur
station. This is especially true when one is using
QRPp and needs every dB. I spent considerable
time working on the antennas before making my
QRPp debut from OA8V. OA8V's location leaves
something to be desired, making it even more im­
portant to have the antenna system up to par.

The vertical used on 80 and 40 meters had
worked very well for DX so it was not changed. It
consisted of a 65-ft. vertical with 15, 66-11. radials
spread out from the base. It is fed direct on 3.8
and through a LlC ntework on 40. It works amaz­
ingly well on 160 too, with a loading coil at the
base. An inverted Vee for 40 meters was used for
local South American QSOs where the radiation
angle of the vertical was too low.

I have used a triband quad for the past 10 years.
One of the fiberg lass spreaders was broken so I
took it down to repair it. It grew to be quite an
unorthodox OA8V design. It is a 4 el . 4 band quad
on a 15-ft. boom. There are two elements on 20,
3 el. on 15 and 4 el. on 10 and 6. The 6 and 10
meter driver elements are gama matched into a
single coax feedline while the 15 and 20 meter
driven elements are gama matched to a second
feedline. Thi s is all mounted on a homebrew 53-fl.
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self-supporting tower made from half-inch galvan­
ized water pipe. Completing the antenna system is
a 5 el. yagi for 2 meters and a 11 el. yagi for 432
MHz. These are used for Oscar satellite communi­
cations.

New Country On Oscar Satellite
Ted, W4FJ, sent a Johnson 6N2 transmitter down

to Peru and encouraged some Oscar operation
since there has been little activity from Peru. I
found Oscar to be very intriguing. I must say it
took me off the HF bands for a whi le. I mention it
here, as it also is a QRP operation. With 40 watts
output on two meters, I worked 24 states and 17
countries through Oscar 6 and Oscar 7 during the
past year. I then built a varactor triplet for 432 and
ended up with 5 watts output for mode B. ORPp
operation has been so good that alternate Mondays
have been set aside by AMSAT for QRPp only op­
erations on Mode B of Oscar 7.

QRPp And Contests
Now back to the HF bands. I have enjoyed con­

testing for more than 15 years, so I set aside a few
early morning hours of my schedule to give out a
few reports during the 1975 ARRL DX contest. 160
and 80 meters were chosen, since there is not
much activity on those bands from Peru. I fired up
the Drake rig and the few hours before sunrise
netted 30 QSOs. Saturday evening was the next
time I cou ld get on the air. This time I thought I'd
give the Argonaut a try, since I didn't have enough
time available to get serious about this contest
anyway. I was pretty sure I ought to be able to
make a few contacts on 15, so I called a CQ which
netted 19 QSOs in the 30 minutes before the band
closed up. Now with my courage a little stronger,
I decided to try the ridiculous and give kilowatt
alley a try. I was really pleased to make 20 contacts
in that many minutes. What was even more pleas­
ing was all the comments made on the 59005 report
that was sent (signal report plus power). First the
comment was, " Missed your power. Please repeat
your power," or, " I think you meant 59500," think­
ing I had transposed the number. After the power
was cleared away, then cam e the " Fantastic !",
" You gotta be kidding !" and , " What in the world
are you using for an antenna ?"

By now my courage was really high and I was
ready to try the impossible, 75 meters s.s.b. with 5
watts PEP input! I went to bed for a few hours and
got up at 0900 GMT to try and catch the morning
peak. I hooked the Argonaut up to the 65-fl. vertical
and started cal ling " CO Test ." A half hour went by
and I was ready to give up and call 75 meters im­
possible for QRPp, at least from 8 degrees south
of the equator, when some station said , " OA8V. if
you would listen up the band we would be glad to
work you. " The net results was ten two-way SSB
QSOs in 8 different states in 10 minutes. That



hooked me fo r good on ORPp and the weekend
ended with 255 OSOs in 40 states. Results in con­
tests have been consistently good. For example, I
had a really good time in the 1976 CO WW OX CW
contest, with a total of 326 OSO's and a score of
116,491. I worked six new ones including CSAZ, to
bring my DXCC ORPp total to 129.

After the contest I was so excited about ORPp
operations that I sold the reliable Drake line to a
friend and decided to operate only ORPp. I did
purchase the Ten Tee 405 solid state amp. to help
out on an occasional patch I'm asked to run but
rarely turn it on . By now you're probably saying,
" With a call like OA8V you could make DXCC with
a wet noodle for an antenna!" I'm sure the call
helps, but W2GRR worked 100 countries from New
York in just three months and th irteen days with his
Argonaut. I believe Sandy d id it all on 20 meters
with a 4 el yagi at the modest height of 40 feet.
Four others. K40CE, K8MFO, W6PQZ and K2KUR.
have also qualified and received the ORPp DXCC
trophy, which is offered by The Milliwatt thru Ade
Weiss, K9EEG .

QRPp Techniques
OAPp operating presents a real challenge, both

technically and operationally. Following are some
suggestions for giving OAPp a try. Fi rst : the an­
ten na system. A super efficient sky wi re goes a
long way. Every dB counts and is needed. There
are none to throwaway! Make sure the feedline
matches the ante nna and the antenna is matc hed
to the transmitter. Second : keep feedlines as short
as possible. Al l feed lines have some attenuation.
Th ird : use low loss lines. I use foam type AG8U.
You mig ht thin k that with low power you could use
smal le r line such as AG 56 U, but yo ur losses will
be higher. I prefer open wi re feedlines but they are
impractical here in the humid jungle. Fourth : keep
antennas in the clear and as high as possible. This
helps those precious milliwatts get radiated and
not absorbed by surrounding objects. Fifth: for
DXing, keep the angle of radiation as low as pos­
sible. With plenty of radials, a vertical is a good
OX performer especially on the low frequency
bands. Dipoles work much better for local short
range communications.

Now for the operating techniques. I believe the
following suggestions will help your ORPp oper­
ating experience be both successful and enjoyable.
1. Watch band openings and closings. Often there
are unusually strong signals when the band is just
opening up or closing into a very selective area.
These peaks are often quite short, perhaps only
several minutes long, but can often net a new one.
The low frequency bands' signals peak up at both
sunset or sunrise when the path is through dark­
ness.

I found thi s out on February 4, 1976 when I was

Close up of the OABV triband quad antenna and the
Helio Courier, the major source of transportation .

able to work both Chris G4BUE and Neil GW30AY
on 3.5 MHz du ring the ir sunrise. I received 559 from
both stations. Other stations I've worked at sunrise
in Europe with 3.5 watts output on 80 meters are
UK2PAF, YU2DX, SP7CTY, UK2GKW, SP7HT, and
UA3HI in Moscow over 7450 miles from my OTH.
During th e month of June, Peru's sunrise and
Japan's sunset occur at about the same time and
that is the only time I have been able to work JA's
on 160 meters.
2. Call the loud signals. I usually look for strong
stations calling CO and very seldom carr CO,
especially on the lower bands.
3. Make transmissions short. It's easy to get cov­
ered up in the QRM when one is ORPp. Keeping
transmissions short also helps overcome ass,
wh ich is much more pronounced with low power.
I take breaks often to make sure the other station
is copying, especially on SSB. Example : " Name is
Paul, break. " If I get " OK" I go on but if not, I keep
saying , " Name is Paul ; name is Paul. " Break for
three seconds and then try again. Eventually a
signal peak or lull in OSB /ORM will let the info
get through and the OSO can be completed.
4. Mention early in the eso that you're running
QRPp. On CW I often sign OA8V/ORPp and on
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This unique QSL designed by OASV, tells the OA8V story
in pictorial symbols with a jungle theme.

phone, "OA8V with 5 watts," or "Thanks for the
report on my 5 watts," etc. This makes the receiv­
ing station aware of your low power and he w ill
often take a special interest in the challenge of
copying your weak signals.
5. Use the highest band that is completely open to
you. 1 almost always begin at 10 meters and work
down to the fi rst band that is open. When open,
10 meters is the most enjoyable with less QRM and
works very we ll for QRPp.
6. Watch propagation. During solar disturbances
you're often in for some very unusual surprises. I
was really shocked to hear 9J2CL coming through
at 8 :40 am local time in the morning on a dead
band. He was 579.
7. Speak very clearly and distinctly. By carefu l
enunciation readability can be improved.
8. Keep average power high. I run as much audio
as possible without distortion. The best way to do
this is ask several stations where you are rather
weak, (i.e., what setting of the audio gain gives the

The group at Yarinacocha SIL Headquarters: (left to
right) Floyd, OA8AT, Fl ight Coordinator; Millie , OA8AU,
OA8AT's XYL ; Dave. OA8CG, Pilot ; Russ, OA8CD, Per­
sonnel Manager and his seeing-eye dog Rusty; Walden ,
OA8BW, Radio Operator: Paul. OA8V, Director of Sup­
port Affairs Divis ion and author of this story; Eddie,
OA8AQ, Chief Pilot ; John, OA8W, Radio Technician. Not
in the photo-Glen , OA8P, Community Development and

Literacy Worker.
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best readabi lity) . I received many favorable com­
ments on how well my audio comes through . "You
sound loud but do not register on the S meter."
I have also built the Ie speech processor by VK9­
GN (also serving with JAARS) (Ham Radio, Dec.
1971, p. 31) and use from 10 to 20 dB of clipping.
9. On CW form your characters distinctly. A good
fis t goes a long way with QRPp. I f ind 13-15 WPM
gives optimum results under marginal conditions.
10. Be confident ! If I can do it, you can do it too.
Believe you can and then keep trying until you do.
Satisfaction with performance comes from making
complete OSO's, and not from strong signal reports.
11. Have lots of patience.
The fina l satisfaction to QRPp operation is to see
others catch the ORPp bug. I've designed a little
QRPp Awa rd OSL card. Chris , G4BUE, thought my
signals were quite weak when we worked on 80
cw, but after seeing the OSL, also got the bug and
purchased a Heathkit HW 7. This little rig has
bagged 39 countries in 9 zones and 3 continents
for Chris. It was a pleasure to have KH6HC call
me with his Argonaut as 1was fin ishing a OSO with
UA0HT on 20 C.W ., which was followed by one with
KH6G I using 1B watts. Others are getting the bug,
too. EL2EB said, " Standby," when I mentioned I
was using ORPp, and he came back on ORPp to
make it a 2 way ORPp OSO. AI OABS, built a 1 watt
s.s.b. transmitter and small receiver and has been
having a bal l. It's the only equipment that AI has.

How Many Miles Per Watt Are You Getting?
Present standing at OABV with 5 watts or less is

129 countries in 33 zones, all worked in the last
year. 9V1SH, 11,923 miles from me, is the best OX
so far. He was worked on 10 meters s.s.b. for 4769
miles per watt. How many miles are you getting out
of your watts? The ORP ARC 1 club has some in­
teresting awards. One of them is for working over
1000 miles per watt. OA8V is qualifying for this
award on all 5 bands. Following is the run down :
9V1SH on 10 meters for 4769 mi les per watt.
JR2LPA on 15 SSB lor 3866
YB8ACK on 20 SSB for 4610
JA2BAY on 40 SSB fo r 3860
UA3UI on 80 CW fo r 1493

Anybody ready to work 5BDXCC with 5 watts or
less? That's an impossib le challenge you say. I
don't think so. My avai lable time for ham radio
ave rages less than an hour a day but even with this
time the past year has netted the fo llowing: 17
countries on BO, 12 on 40, 92 on 20, 62 on 15 and
67 on 10. Amazinq? maybe. Possible? absolutely!
Satisfying? you bet! Challenging? You can say that
again! Should I try it? By all mea ns! You'll be in for
the time of your life. It' s a whole new ball game.
BUT BE CAREFUL. The ORPp bug really bites and
has a terrible itch. Even the jungle mosquitos are
mild compared to it. •
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Antennas
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Fig. 2-{A) The fundamental bridge circuit. The detector indicates a null when the
bridge is balanced (Antenna res istance equal to Rt. RJ and Rl). (8) The W2AEF Antenna­
scope. One leg 01 the bridge is a variab le carbon resis tor (Centralab type M composi­
tion potentiometer). The detector is a ().200 microammeter . When the potentiometer is
equal to the antenna res istance, the bridge is nunea, Capacitors are added to the
bridge to provide the proper d.c. return lor the meter circuit. An incomplete null

indicates that the antenna under measurement is reactive (nonresonant).

A

antenna bridge that wi ll di rectly
measure the resistive and reactive
component of an antenna, or of any
device connected to the bridge ter­
minals," I said. " It is the Milfen 90673
Antenna Bridge, brand-new on the
market (fig. 1).

"The antenna bridge has quite an
interesting history. I think the first
practical one was developed by Bill
Scherer, W2AE F, and was described
in the September, 1950 issue of CO.
He described an Antennascope (fig.
2) which was a simple r.t . bridge
having an adjustable resistance as
one arm. Th is made it possible to
actually measure the resistive imped­
ance of the antenna under test, as
the bridge null depends upon the
ratio of the bridge impedances. Be­
cause an antenna is a pure resis­
tance at the resonant frequency, the
bridge is balanced when the potenti­
ometer resistance is equal to the
radiation. resistance of the antenna.
This, of course, is a very simple
system to determine the r.f. resis­
tance over a small range of. any de­
vice connected to the bridge."

" What happens if the antenna is
reactive---off resonance?" inqui red
my fr iend.

as a General Radio bridge, or a Hew­
lett-Packard R-X meter, but plenty
good for antenna measurements, and
the price is much more modest."

Pendergast looked closely at the
bridge and grinned, "Say! This is a
beauty! Tell me all about ill"

I motioned for him to sit down in
the operating chair. " This is an
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The Miller 90673 Antenna Bridge.

P e nde rgas t slammed the door and
strode to the center of the room. He
shook himself like a puppy and the
ra in cascaded from his clothes to the
floor, forming a small pool of water
at his feet.

'T is not a fit night for man or
beast," he proclaimed as he took off
his water-soaked jacket. "No an­
tenna wo rk tonight, nor for th e next
forty days and nights, judging from
the downpour."

"Wrong, " I replied. "l'm doing my
thing indoors, safe and dry."

The wind hissed at the crack in the
door and the shack trembled slightly
under the fierce gusts. Pendergast
squelched over to my desk in his wet
shoes and looked over my shoulder.

"What's that gadget?" he de­
manded. " Something new?"

"Look at this," I said, proud ly. " It' s
a real jazzy antenna bridge!"

"I have one, " sniffed my friend.
"Very compact, with a noise gener-

t "a or ...
" You are not in the same league,"

I interrupted. "This is no 'Mickey
Mouse' device. This is a real r.t.
bridge. Maybe not as sophisticated

·48 Campbell Lane, Men lo Park, CA 94025.
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Fig. 3- A simplified schematic 0 ' the Macromatch r-t bridge. The points A, B, C, D
correspond wi th the same points in fig . 2. Capacitor C', C' is a dilferential unit ; two
identical sections mounted on the same shalt and arranged so that when the shaft is
rotated to increase the capacitance ot one section, the capacitance of the other sec­
tion is decreased. Inspection shows that this circuit is similar to those previously
discussed, except fhat the di flerential capacitor makes up two legs 0' the bridge.

An induc tor and capaci tor are added in the "antenna" leg 01 the bridge. When L'
and C' are series resonant at the frequency of measurement, the bridge measures the
antenna resistance. Antenna reactance is compensated by adjus ting capacitor CJ, which
is ca librated in ohms. The coil L' allows the bridge to measure both positive (inductive)
and negative (capacitive reac tance). To align the bridge, a known resistance is placed
across the termina ls, the resistance dial (C', C') is adjusted lor best null with the
reactance dial ( C') set at zero. The balancing inductor (L') is then adjusted lor a null

reading on the bridge .

" The br idge null is imperfect ," I
replied. " That' s one of the problems
of th is simple bridge. It can only give
good results with a nonreactive load.
The more reactive the load being
measured, the poorer the null. And
the user has no way of determining
if the reactance is positive or nega­
tive, or the magnitude of the reac­
lance. In addition, bridge cali bration
depends upon the exce llence of the
potentiometer, which is frequency­
sensitive as far as calibration goes.
As a result, the simple resistance­
type r.f. bridge is a low precision
instrument.

" An improved version 01 the r.t.
bridge called the Macromatch was
shown in the January, 1972 issue of
0 51 (fig . 3). A differential capaci tor
is substituted for the potentiometer
in th is design, the capacitor dial be­
ing calibrated in terms of the resistive
load. The capacito r has two identica l
secti ons on the same shaft arranged
so that when the shaft is rotated to
inc rease the capacitance of one
sec tion, the capacitance of the other
sec tion is decreased ."

" I see," replied Pendergast. " This
solves the problems of the potenti­
ometer, but how about measuring
reactance?"

" The Macromatch design did that, "
I replied. " An inductor, L', and a ca­
pac itor, C J, have been added to the
'unknown ' arm of the bridge . These
units are variable and are series­
resonant at the fr equency of mea­
surement.

" When a load, or antenna, having
both resistance and reac tance is
co nnec ted to the bridge, the differ­
ential capacitor is adjusted for a null ,
bal ancing the resistive co mpo nent of
the load . And then the reacti ve com­
ponent is balanced by varying capac­
itor Cl. Thi s provides a complete null
on the meter.

" If the externa l toad is inductive,

more capacitive rea ctance is required
to establish balance. This calls lor
less capacitance. If the externa l load
is capaci tive, less capaci tive reac­
tance is requ ired. And th is calls lor
more capaci tance. When both the
resistive and react ive portions of the
load have been balanced, the Macro­
match meter reads zero."

" Very nice," said Pendergast,
shaking his head in admiration. " And
the dials can be calibrated di rectly in
terms of ohms, no doubt. "

" The resisti ve dial is calib rated
directly," I rep lied. " The reactance
di al cali bration is correct at only one
f requency. In th is design, the dial is
calibrated at 1 MHz. Frequency cor­
rect ions are then simply made by
dividing the reac tance dial reading
by the measurement fr equency in
MHz. Thus, for 14 MHz, as an ex­
ample, the reactance di al read ing is
divided by 14."

" Well, what about the new Millen

r.I, bridge?" asked Pendergast as he
examined it c losely. " What' s inside
this l ittle box?"

" It is a sophisticated version of the
M acromalch circui t," I replied. " The
Mi llen ci rcuit is shown in fig. 4, A
different ial capacitor is used for the
resistance measurement, and a coil­
capacito r combi nat io n is placed in
series with the load terminals. The
series capacitor is used as the reac­
tance measuring device. In order to
provid e a better null measurement,
a simple detector-amplifier circui t is
added between the indicati ng meter
and the bridge."

" What do you use to drive the
bridge?" asked my fr iend.

" Well , the bridge requires a signal
level of between 2 miltiwatts and 100
muuwatts. I use the Mi llen 90651-A
gr id -dip oscillato r . Th is is th e
vacuum tube job. Most solid state
dippers don 't have sufficient output
to drive the bridge properly.
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Fig. 4-A simplified schematic ot the Millen tt. bridge. Ditterential capacitor C' . C' is the " Resistance" dial and capacitor C' is
the " Reac tance" dial. Capaci tor C' and induc tof L' are adjusted for the besl null at the operating frequency of the bridge. A null

detector and d .c . ampfilier p rovide the meter reading. Instrument worlls trcm 8 9 1/011 battery.
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tenna. Its easy to remove the effects
of the transmission line, especially if
you plot the measurements on a
Smith chart."

Pendergast blushed slightly at the
mention of the Smith chart, and
quickly changed the subject.

" Have you received any interesting
mail recently," he asked.

" Yes," I replied. '" have a nice
letter from Mike, W501B, who re­
cently ran a series of tests between
a 40 meter Quad loop and a 40 meter
ground plane. The Quad loop was
supported at the apex on a 70 foot
tower and fed at that point with a 50
ohm coaxial line. The ground plane
was mounted on the roof of a two­
story house (fig. 6). That put the base
01 the ground plane about 28 feet
above ground. The top of the ground
plane was about 61 feet in the air, so
the physical location was quite sim­
ilar to that of the Quad loop."

" How did the two antennas com­
pare?" asked Pendergast eagerly.

'W ell, Mike ran both of the an­
tennas for on-the-air checks with
plenty of OX stations. Of course, he
found the Quad loop directional , at
right angles to the plane of the loop.
But in the best direction for the loop.
he came to the conclusion that the
ground plane gave him better signal
reports. He ended up by taking the
loop down and using only the ground
plane."

" Very interesting ," responded my
friend. " I would have bet my money
on the Quad loop! "

" That' s what makes antennas so
fascinating," I repl ied. " You can't
predict in advance how a given en­
tenna will work in a given situati on.
At least, I can 't do it.

" Mike also says that he tried a
single-wire 80 meter 'eloper' antenna
slung from a 48 foot steel tower (fig.
7). The wire was a quarter-wavelength
long and he trimmed it for lowest
s.w.r. at 3.8 MHz. The shield of the
coaxial l ine was grounded to the top
01 the tower. As you can see from
the plot. the bandwidth between the
z-to-t s.w.r. points on the transm is­
sion line is about 400 kHz. In fact,
the antenna will cover the whole 80
meter band from 3.5 MHz to 4.0 MHz
il you allow the s.w.r. on the trans­
mission line to reach about 2.6-to-1
at the band edges. That's not bad for
such a simple antenna.

" Most ham exciters and amplifiers
will work into loads having an s.w.r.
somewhat greater than z-to-t . How­
ever, when the s.w.r. is high, it is
possible to arrive at a situ ation
where the equipment won't load
properly because the transmission
line transforms the antenna reec-

1
'"

the bridge to measure small capac­
itors and inductors in the workshop.

" I've found oul that it is very help­
ful to know the reactive properties
of my antenna. The s.w.r. meter only
tells part of the story. The r.I . bridge
tells 1I",e rest of it. I certainly wouldn't
be without some form of r.t. bridge,
and this new Millen job certainly
works nicely. And it is light enough
so that you can carry it and a qrld­
dip oscillator right up the tower and
perform measurements right at the
antenna. Try that with a full size,
commercial bridge!

" I usually make all of my antenna
measurements at the bottom end of
an electr ical hatt-wavetenqt f of
transmission line. I set everything up
on a table at the base of the tower
rather than c limbing up to the an-
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" The bridge operates over the
range of 1700 kHz to 30 MHz, and
can be used with reduced accuracy
as high as 60 MHz . The resistance
range of the bridge is 10 to 150 ohms
and the reactance dial is calibrated
from 5 to 220 ohms. Plug-in reac­
tance coils are furnished to cover the
high frequency amateur bands."

" Well, have you used the bridge?
And how did it work out?" asked
Pendergast as he buried himself in
the instruction manual.

" Yes, I've used it," I replied. I
tossed a sheet of graph paper at my
friend (fig. 5). Here's a plot of my 20
meter beam in terms of resistance
and reactance. I made the same
measurements with a General Radio
r.t, bridge and the results are nearly
identical. In addition, you can use

I
20'

I
)??????7????????)???7777?717777??7.

'"
Fig. 6-Mike , W50lB , compared a 40 meter Quad loop (A) with a 40 meter ground
plane (B). Both antennas were appro ximately the same height above ground. tntec­
tivity of the Quad loop is in to and out of the page. Over a period ot time W50lB found
that the ground plane was slightly superior to the loop in overall performance. On-the-

air checks were run with DX stations in en continents.

Fig. 5--R-X plot of tfi-band beam antenna made at 20 meters. At the resonant fre­
quency rhe radiation resistance of the antenna is about 55 ohms, but varies over the
range of 12 to 56 ohms across the band. The reactance range s trom + 25 ohms near
14.15 MHz to - 20 ohms at 14.35 MHz. When plotted on 8 Smith Chart, the S.W.f. on
the transmission line Is 4.2 at 14 ,0 MHz, 2.4 at 14.1 MHz. 1.15 at 14.26 MHz (the

resonant frequency) and 1.7 at 14.35 MHz.
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Fig. 7-The s.w.r. curve lor the 80 Meter Sloper antenna 01 W50IB . A quarter-wavelength wire is run from the top of a 48-foot
tower . The wire is led at the top end wilh a coaxial line . The shie ld 01 the fine is grounded to the tower at the top. The included
angle between tower and wi re is about 45 degrees. Wire length and angle are trimmed to provide resonance near 3.8 MHz.

Amateur Radio

clip aut tbi' «",pun 'lIIJ "thIerihl' t uddy.' (;rt ill UII HImI' o] fbi' most exciting r{,ddmg in

file them away lor reference . Then
at a later date, if you think you have
antenna trouble, o r you can't bust
you r way out of a DX pi le-up, you
can re-run the measurements and
see if the antenna curves have
sh ift ed at all.

" last year I was having troubles
wit h my trt-bander. It just didn't
seem to be cutting the mustard on
20 meters. I re-ran the antenna
measu rements and found that th e
reactance curve had shifted con­
siderably I rom the measurements I
made about a yea r ago . Sure enough,
when I took the beam d own, I fou nd
one of th e traps had been dam­
aged. I replaced the trap and the

(Continued on page 69)
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t ransmitters are quite tou chy as to
the antenna load and when I have
load ing problems, the first thing I d o
is to add line length. a section at a
time.

"A more sophisticated l ine fl at­
tener will have a rotary coi l that
d oes the job. For v.h.t. work, adjust­
able " t rombone" l ine sections are
used. But it is a ll th e same id ea of
adjusti ng line length to f it the needs
of t he transmitter."

Pend erg ast sighed. " Well, as soon
as thi s sto rm is over. I'm going to
borrow your M ill en brid ge an d run a
check on my 20 meter beam."

" That's a good idea ," I agreed. " I
suggest you ru n re si stan ce and reo
actance measuremen ts, plot th e
resu lts in your lab not ebook and

I
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tance to a value that is outside the
loading limits of the equipment. You
literally ' run off the dial ' in trying to
achieve proper loading."

" What do you do in a case like
that?" queried Pendergast. " Suppose
I wanted to operate th is stoper at 3.5
MHz and I cou ldn 't get my transmit­
ter to load p roperly. What would
I doT'

" Well, devices exist that are called
line flatteners that can be placed be­
tween the t ransmission line and the
t ransmitter. These gadgets w il l trans­
form the S.W.r. on the l ine to a rea­
sonable value that the t renemttte r
w iII accept.

" The simp lest line flattener is an
extra length of coa xia l line. li the l ine
length is changed. the loading con­
di ti on of the transmitter will change.
The h igher the s.w. r. on the li ne, the
g reater effect w i ll be noticed as l ine
length is changed. If the s.w. r. is low,
changing line length wi l l have little,
i f any, effect on t ransmitter loading.
If the S.W.r. on the li ne is high, sl ight
changes in l ine length can t ranslorm
a d ifficult loading situation into an
acceptable one. Or the reve rse can
happen. Changing line length can
really sc rew up the load ing.

" An inexpensive stunt is to make
up sections of coaxia l transmission
line of various random lengths. I
have line sections that are two, four,
eight and sixteen leet long. Every
once in a while. when experimenting
on an antenna, I'll need an extra line
section to all ow the transmitter to
load up properly. I sp l ice it in the
line. and everything works fine !

"Remember! This stunt does not
change the s.w.r. on the line! II
merely places the transmitter along
the line at a point which tans within
the limits of tuning of the transmit­
ter. Not many fell ows know this stunt,
and it is a very handy one. Some
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In Focus
Television on the Amateur bands

a monthly feature by

BILL DEWITT, W2DD

What's What

A ttendant with the increased use
of scan converters, I have received
many inquiries in regard 10 combln­
ing pictures, titles, etc. using scan
converters like the Robot 300 and
400 series. For this reason , much of
this month 's co lumn will be devoted
to detailed instructions relative to
this subject-but first, a few para­
graphs about people!

Slow Scan Station Of
The Month, W1 VRK

Gene Hastings, W1VAK, of Swamp­
scott, Mass. is a well-known early
bird of SSTV. Gene, who works for
a newspaper, is a writer and pho­
tographer of considerable talent. His
QST article, " What You Always
Wanted To Know About SSTV and
Were Afraid To Ask" did much to
promote interest in slow scan.

A recent project of Gene's has

' 211 2 Turk Hill Road, Fairport, N.Y. 14450.

Fig . 1-Gene Hastings, W1VRK adjusts a
Big Bertha lens on his Robot 80 camera.
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Fig . 2-No transmitter showing, so
W1VRK's slow scan gear dominates this

picture 01 his well-equipped slation.

been the construction of a WB9LVI
designed scan converte r using the
W3LYIW3GKW boards. In the ac­
companying photos you can see the
professional-looking end result of
Gene's efforts. Like all othe r LVI
scan converter builders, Gene is de­
l igh ted with the results he's getting.

Our thanks to W1 VRK for the ex­
ce llent pictures of h is equipment and
the sharp-as-a-tack pictu re of Mur­
ray Bugen, K1 WPS surrounded by
slow scan and RTTY eq uipment. (Not
to mention that match ing pai r of
Signal Ones!)

More About Maple Hill
High School's Arc And
Station WB2YCR

A recent letter f rom John Kienzle,
WA2UON, advisor and trustee at the
school's club station, po ints out that
Chuck Schaffe r, K2LO I, was most
helpful in getting the club members
started on their slow scan projects .
John says that Chuck was indeed
their "SSTV Elmer" ! (See December
'76 In Focus for story on how the
Maple Hill High School ARC got into
SSTV.)

The " We" Syndrome
Comes To SSTV

Ever run into one of those " WE"
types? I mean the fellow who says,

"WE got OUR hair cut today." Or,
"We went to the dentist today and
had OUR tooth pulled." I just can't
resist running an "off the tube"
photo of OM " WE" himself, ca lling
CQ with BOTH heads. See fig. 7.

" That German SSTV Pre-Amp"
I'm looking for mo re reports on

the perfo rmance of the SSTV pre­
amp described by Dr. Werner
Berthold , DK1 BF in the Novembe r
1975 issue of Ham Radio Magazine.

Dick Spencer, WA5LKB reports
that he is using this pre-amp with
excellent results in conjunction with
his Robot 400 scan converter. Bob
McMi llen, W3ATV, and Wal t Bieda,
W2ELF have also built the unit and
are testing it . Tony Gallo, W3LDS,
reports that he is very satisfied with
the results he's been getting with
his.

At this writing, Tony Pessiki ,
N3TV, is design ing a circuit board
version of his own featuring quad
741 op amps. I expect to have a
chance to test th is uni t sometime
soon. Meantime, if any other slow
scanners have been using this pre­
amp, please let me hear from you.
DK1 8F's design is a clever one
worthy of more interest than I've
noticed so far.

Fig. 3-Fronl view of W1VRK's version of
the WS9LVI scan converter. A very pro­
fessional looking job. Note the mini­
Monitor by Video-Guard on top of the

converter.



Fig . 7-Here's that chappie who says,
"WE got OUR haircut today, etc."

be you r receiver, tape, or a camera.
OK, now switch over to the Picture
Hold position. See fig. 7.

Next, plug your SSTV Keyboard
into the " OTHER" input of your scan
converter. Set the Keyboard for ONE
LINE operation. " Punch in" the word
you want as a title and select either
black or white background (on the
Keyboard).

CQ

Make Use Of All That Equipment!
Many amateurs owning scan con­

verters also have an SSTV Key-

offer your comments at the SSTV
Seminar in Dayton!

Fun With Your Scan Converter,
Pictures, Titles And "Stutt"

Scan converte rs can liven-up your
SSTV picture programs considerably
by opening the door to picture-com­
bining possibilities.

During the next few months, "In
Focus" wi ll demonstrate how to
have fun using the memory featu re
of scan converters in combination
with tape recorders, SSTV Key­
boards, and cameras to create pic­
ture combinat ions not possible
witho ut a memory system.

Quick And Easy Titles On
Your Scan Converted Pictures

Let me say at the outset that what
you're going to do is easier than
t ryin g to describe it!

If you have an SSTV Keyboard,
it's a ci nch to add a title at the top
of a picture. Here's how to do it:

Write the picture into memory as Fig . 8-George Washington withoul a
usual. The sou rce of the pictu re can title .

board . So, why not put you r SSTV
Keyboard to use by adding a title or
some comments to your pictures?
(You can also have a little fun by
addi ng appropriate remarks VIS­
UALLY to you r playback of received
pictures.

While the techniques described
here were derived using a Robot 400
Scan Converte r, they can easily be
adapted to practically any other
conve rter.

Fig. 8-Well-known slow scanner Murray Bugen, K1WPS sitting next to a mouth-water­
ing cottectton of Slow Scan, RTTY, Signal Ones etc .!!

SSTV Frequencies­
What Do You Propose?

"In Focus" for January posed a
question for the consideration of all
amateurs on slow scan. In effect, I
asked for positive suggestions re­
garding just where in each author­
ized band seg ment YOU would
suggest SSTV operation.

Many DXers object to the presence
of SSTV on 14230 kHz. That fre­
quency (plus or minus a tewt) is also
a favorite fo r hours-long phone
patches emanating from South Amer­
ica. Clearly, a move UP the band is
in order.

HOW ABOUT BETWEEN 14260
and 14275 kHz?

Even ing operation around 3845
kHz. is a disaster most of the time
due to teletype from sources un­
known.

HOW ABOUT GOING UP BE­
TWEEN 3860 and 3875 kHz?

I have nothi ng against net oper­
ation but I know that it wil l be tough
to find frequencies that aren't oc­
cupied by one net or ano ther. SO
-here is a challenge. We amateurs
claim to be great commun icators.
Can we commun icate we ll enough
to find a solution to this problem­
or should we start pushing-shoving­
name calling and elbowing around
to achieve its resolution?

If you have a positive suggestion,
please write to me, or, better yet,

Fig . 4-Rear view of Gene's scan
converter.

Fig. 5-lnterior view of scan converter
showing vertical con'iguration of PC

boards.
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Fig. 9-Adding a title to George's picture
isn 't dillicult it you have an SSTV Key·

board and a scan converter!

Set the Memory Input Selector
switch for " OTHER" input. Flip the
Continue-Hold switch to Continue­
and your tit le wilt appear at the top
of the picture. Return the Continue­
Hold switch back to HOLD. See
fig. B.

Fig. 10-Use Lines 1 and 5 of your SSTV
Keyboard to get this ettect. Blank ou t

Lines 2, 3, and 4 with the space bar.

information.
Want to add a name or othe r item

at the BOTTOM of the pictu re too?
It ge ts mo re co mplicated , bu t
read on!

Fig . "-"Writing-in" George's handsome
face wipes out the word FRIEND at the

top, but don't worry-that can be fixed.

will occur BEFORE the picture
wipes out Line 5. As the next frame
proceeds down the screen, flip the
Continue/ Hold sw itch to Hold as the
image approaches Line 5. See
fig.l 0.

B. Set you r Keyboard for 1 LINE

Fig. 12-Replacing the top title is easy .
Just set the Keyboard for One-Line Dis­

play, flip a switch or two, and VOILA!

Now that you have a pretty pic­
tu re with a title on it, why not tape
record it?

Don 't forget to set the Transmit
Select switch to the Memory posl­
tion to insure that the tape recorder
will receive the stored picture/title

Fig. 15- Girl' s head test picture (derived
tram same tape as used in Fig. 14) dis­

played via a Robot 400 scan co nver ter .
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Fig . 13-The words "My Friend" are de­
rived from Lines 2 and 3 of the Keyboard.
Half size Jetters are created by setting
the Robot Width control as described in

the text.

Top And Bottom Titles On
Your Scan Converted Pictures

1. View the taped recording (of
desi red picture) as necessary to stop
it about ONE·HALF FRAME FROM
THE START OF THE PICTURE.

2. Set up the words you want at
the top and bottom of the picture on
Lines 1 and 5 of your keyboard. Use
the space bar to clear Lines 2, 3,
and 4.

3. " Write" the Keyboard input into
memory and snap the Continue/ Hold
switch into the HOLD position. See
fig . 9.

4. Change the Memory Input switch
from " Other" to " Tape" .

5. Watch the monitor screen fo r
the " blink" indicati ng the start of a
frame.

6. Start the tape and flip the
Continue /Hold switch to Continue.

7. The picture witt proceed down
the screen. A vertical synch pulse

Fig. 14-Gir/'s head test picture displayed
via a WS9LVI scan converter. (Picture ap­
pears stretched horizontally compared to

Fig. 15.)

DISPLAY. Change the Memory Input
switch back to OTHER.

9. Wait fo r a frame " blink" and
then fl ip the Continue/ Hold switch
to Continue. This wilt "wrlte-tn" Line
1 at the top of the picture. See
fig. 11.

.....
NY USA

Fig. 16-Unusual effect noted on W2DD's
P-7 monitor every April 1sf. Comments

requested.
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That 's all it t akes to get
a copy of the USA·CA
Record Book delivered
to your door, Order
one or two tod ay and
start collecting coun­
ties for one of amateur
radio's most prized
awards, USA-CA.

Frosting On The Cake?
With the Robot 400. you can put a

litt le frosting on the cake by selling
the 400's Width contro l to the 8
o'clock position whil st writing in the
top caption. This wi ll give you one­
half size letters!

Refer back to step 9 above, but
BLANK OUT LINE 1 with the spac ing
bar. Now you can write in two or
three lines at the top of the picture
as shown in fig . 12. Pretty neat, eh?

Ulterior Motive Department­
A-HAA!

The techniques outlined for cap­
t ion ing pictures sound a b it com­
plicated , but once you get the hang
o f it, they' re really no t di ffi cult at
al l. However, I do have an ulterio r
motive in p resenting this informa­
ti on. As ill ustra ted he re , much can
be done wi th the cont rols and fea­
tu res of ex ist ing equipment-BUT,
ONE SINGLE ADDEO CAPABILITY
would simplify the problem o f com­
bining pictures and add special ef­
fects capabili ty as welt.

What is needed is a " house svncb"
system lor SSTV. Preferably a sys­
tem that would accept the outputs
01 existin g SSTV cameras. Key­
boards, and taped SSTV. This would
eliminate the t iming problems at-

tend ant to pu tting frames toget her
e tc. It would also permit mixing fo r
" Overl ays" and swi tching l rom one
source to anothe r w ithout loss of
synch. This same capab ility is
needed for Fast Scan inputs to scan
conve rte rs.

Anyone out there with a " Lill ie
Black Box" all ready to go?

Picture Quality-Rabat's 400
Versus Homebrew " LVl s"

Last Fall, some o f the East Coast
SSTV Net gang got together lor a
few drinks and dinner. Piece de Re­
sistance (pardon the Ohmic punl}
was a comparative look at the same
pictures simultaneously displayed
from tape via some WB9LVI- de­
signed scan converte rs and a Robot
400. Th e results were reported to be
v-e- r-y inte r-esting !

Stateme nts of comparative per­
fo rmance without laborato ry control
techn iques and measurements are
inadvisable to say th e least. How­
ever. according to some of those
p resent i t appeared that the WSg­
LVI design converters displayed
slightly better resol ution and noise
immunity.

Courtesy o f Mel Liebowitz, W3KET,
who took the pi ctu res. and Bob Me­
Mil len, W3 ATV, who sent them to

me-you can judge for yourself how
things stacked up in the direct p ic­
ture comparisons of fi gs. 13 and 14.
Resolu tion chart comparisons ap­
pear to verily the commen ts o f
viewers of this interest ing side by
side display .

S imp l ic ity of operation, low power
consumption, extreme compactness,
and ove ra ll performance were the
features o f the Robot 400 we ll- re­
ceived by those viewing the com­
pa rison .

Resolution Of P7 Monitors
Is Hard To Beat

I should mention that W3ATV also
sent me pictures represent ing a
reso lution chart d isplayed on the
p-? CRT of a WOLMo designed
monitor (WA9MFF kit). The image
source was the same tape used in
the above mentioned comparisons,
camera was a Sony CU-2 100 and
a sampling fast-to-slow scan con­
verter. As expected reso lution via
this analog system was superior to
both the Robot 400 and the LVI scan
converted images - but significant
photographic image sizes make any­
thing bu t a qualitative comment

(Con tinued on page 69)
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a monthly feature by

IRWIN MATH, WA2NDM

M a t hs N o t es
A look at th e technica l side of things

'A I

The uni que part of this system is,
of course, the optical fiber. By means
of special techniques, glass, fused
sil ica (quartz), or plastic is melted
and drawn into long, continuous fila­
ments that can range from a few
thousandths of an inch in diameter to
a sixteenth of an inch or so. These
f ilaments may be many thousands of
feet long if so desi red. The fi laments
are then cl ad with a material having
a different ref ractive index ' than that
of the "core" material with the result
that as shown in fig. 2, light entering
the fi ber at a ce rtain cr itical angle,
is propagated through the fiber by
an effect known as total internal re­
flection.

I
L

Receiver Detector

Speaker

Focusing FocuSln~ Photodetector

optics ocncs Demodulator /

O~ , - I ~ or ~.n"'~'
lW~el

LED Optical detector /
fiber

Sound -D)...." ,_ .. RadioModulator
transmitter

Mio

'"
Fig. 1-radio-telephone link as compared with a optical fiber link.

Fig. 2-Detail of fiber operation.

Entering light at~ Opticalliber
Critical ang le ~_ _ _ _ .... _ "\

."~ , " ...... -
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No modulation ~-';;'iv--1
LED operating

point adjustment

1 The index of refraction of a material
is a number that signifies the degree
of bending that occurs when a light
passes through the material.

470n

What that means to the user how­
ever, is that light entering the fiber
at one end wi ll come out at the other
end at a level that is a function of
the degree of attenuation of the par­
ticular fiber. At present, com mercially
available glass fibers with attenuation
factors of 10 db per thousand meters
can be purchased and experimental
fi bers with losses of 1-2 db per km
have been made. For the experi­
menter, plastic f ibers with atlenua-

Fig. 3-An LED a.m. "transmitter". Adjust
the pot for about lf2 brilliance of the LED
with no audio input. Then vary the audio
input level so that peaks jus t turn oft

the LED.

(Continued on page 69)
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CROSS SECTION

t ransmitter. The resulting r.t. is then
t ransmitted through the air to a re­
ceiving antenna where it is collected,
fed to a receive r, detected or de­
modulated, and then converted back
into sound waves by means of a loud
speaker.

In a similar manner, the soun d
waves in the lower portion of the
figure are also converted into elec­
trical signals which are then used to
modulate the light emitting f rom an
L.E.o. or simi la r fast acting light
source . This modulated light is then
focused onto a spec ially manufac­
tured optical fiber by means of con­
ventional optics. At the other end of
the fiber, which may be a kilometer
(3900 feet) or more in length, the
emergin g modulated light is again
focused onto a sensitive photooe­
tector where it is converted back into
elect rical signals . These are further
processed and, as shown, fed to a
loud speaker where the desi red sound
is fa ithfully reproduced."5 Melv ille lane, Great Neck, NY 11020.

Inan attempt to keep our readers
up to date with the latest techniques
in the communications field we often
discuss new components and meth­
ods for doing older jobs in new, often
better ways . With this thought in mind
we felt it was time to discuss a "new"
technology that is making a tremen­
dous impact on the communications
area today.

This technology is the transmission
of informatio n, both analog and digi­
tal over optical f iber communication
links. This also, happens to be very
closely related to the business that
this author is involved in.

An optical fiber communications
link is very similar to a radiotele­
phone link in general principles and
can be easi ly understood by compar­
ing it to one as in fig. 1. In the top
portion sound waves are converted
into electrical signals by a micro­
phone, and used to modulate a radio
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CQ Reviews:
The Heathkit SB-230

lKW' Conduction-Cooled
Linear
BY HUGH R. PAUL', W6POK

""hile glancing through the latest Heathkit cata­
log my attention was drawn to the 5 8 -230 conduc­
tion cooled linear amplifier. It struck me as strange
that I had not heard many of them on the air, since
the unit has been on the market for quite some
time. Curiosity got the better of me and I made an
effort to track down one or two of them for
eval uation.

The 58-230 is a state of the art design employing
an Eimac 8873 triode in a grounded grid ci rcu it.
The 8873 is an extremely compact tu be capab le of
1 kw input on c.w. It is similar in appearance to the
Eimac 4CX250B except it is a bit larger and does
not have external anode cooling fi ns . One side of
the 8873 is fl at and is the surface from which heat
is conducted away from the tube, thus resulting in
cooling without the need fo r a fan and its attendant
noise.

Efficient conduction of heat away from the tube
is made possib le by a space age development
known as beryl lium ox ide ceramic. A block of this
material is coated on both sides with a thermal
bonding agent and is then clamped between th e
flat side of the 8873 and the finned anodized heat
sink, which is bol ted to the back of the 88-230
cabinet. This ceramic is probably the most eff ic ient
heat conducting material available today and is
also a good insulator at high voltage levels.

The Heathkit manual is carefu l to poin t out the
da ngers inherent in the use of be rylli um oxide. The
dust result ing from crushing or dril ling the material
is poisonous. If the material is heated above 1000
degrees F there is a danger of poisonous fumes
being released from the material. If these warni ngs·
have prevented yo u from acqui ring an 88-230, for­
get it. It is not a dangerous kit to assemble or ooer­
ate. I have worked wi th th is material and I can
assure you that normal handling does not prese nt
any danger. If the Eimac 8873 were to become hot
enough to heat the ceramic material to 1000 de­
grees F you would find that it was functioning as a

· 291 Macalester Drive, Walnut, CA 91789

fuse rather than a vac uum tube. The 8873 would
self destruct.

To prevent suc h a situation, Heathkit has incor­
porated a thermal circuit breaker into the 88-230.
If the heatsink reaches a temperature of 400 de­
grees F, the breaker opens and causes the Hi-Temp
lamp to light on the front panel. When th is hap­
pens the 8873 ampl ifier tube is biased to cut-off
and the transmi t-receive rel ay will open to return
the input and output circu its to the exciter onl y
mode, i.e. the transmitter is now co nnected di rectly
to the antenna, bypassing the ampl if ier.

When the ampl ifier is not " on" the exciter is
automatically connected directly to the antenna. If
the ampl ifier is " on" and you wish to connect the
exciter direct ly to the antenna to facilitate tuneup,
there is a position on the meter switch labeled
" excite r only", which allows you to bypass the
amplifier.

Additional safety fea tures include a c ircuit
breaker in the power transformer pri mary and micro
switches which open the primary ci rcuit if the top
or bottom covers of the linear amplifier compart­
ment are opened with the amplifier plugged in. The

(Continued on page 70)

The Heathkit 5 8 -230 1KW oonauction-cooted l inear
amplifier.
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with over 40,000 frequency synthesized channels,

The

• Ultra..table frequency synthesizer _
large LED readout. 200 Watts PEP
input _ All solid state Including
electronic tuning . Front end filtering
• Built-In TVI filtering. Modular
construction • WWV Receiver.
Squelch. Noise blanker. VOX. Speech
processing are standard • Full
metering.
Discover a whole new world of
communications with the CIR ASTRO 200
· . . the Ham SSB Transceiver that has
established a new plateau of sophistication
for the serious enthusiast.

The built-in digital synthesizer with LED
readout gives you over 40,000 crystal
controlled channels in the 80 through 10
meter bands with 100Hz resolution. Just
press a momentary switch and tune your
frequency with no moving parts.

Calibrate it with WWV at the turn of a
switch for absolute accuracy. No more
crystal calibration.

And. as for frequency drift, the

ASTRO 200 is ten times better than VFO
types. Total filtering sets the ASTRO 200
above all others for 1VI and harmonic
suppression. Selectable USB or LSB allows
you complete f1e xib Ui ty, a nd extended band
coverage covers many MARS frequencies.
CW operation fea tures include semi
break-in CW with adjustable delay and side
tone ... no key click or CW chirp.

CIR offers a complete range of
accessories including fixed station console
and external frequency synthesizer for
crossband OX work.

This extremely compact transceiver is
only 2.8" high by 9.5' wide by 12.3" deep
including heat sink. With all of these featu res
incorporating rugged militarized type
construction, it has no equal for SSB and
CW operation.

Be the first to learn more a bout the
exciting new CIR ASTRQ 200 ... ham
radio's next generation tra nsceive r.
Available in March. Write or phone for
complete details.

CIR
TRANSCEIVERS

CIR Industries. lnc. , 1648 N Magnolia Avenue. E1 Cajon, California 92020 U.S.A, Phone (714) 449·7633. Telex 69-7989



The art of very low power opera t ing

a monthly feature by

ADRIAN WEISS, K8EEG

"A High-Power Holiday­
An Old Idea Revisited"

While this won't appear until Ap ril,
when the spring warmth and sprout­
ing greens change the world, right
now it is a bleak January day, and
South Dakota is brown and gray out­
side, where it is colder than myoId
bones care to feel. So I've been rum­
maging around my memory about
the past year and taking stock of just
where the meaning of it all lies.
Usual beginning-ai-year assessment.
I got to poking into corners in a
sombre mood and came across
something that myoid f riend Rockey,
W9SCH, wrote a while back. It hit
the mood perfectly. That's why I'm
going to share it with yo u read ers.
Despite the fact that it will be April
and springtime when you get it. He
wrote:

"In my last letter, I offered as a
suggestion to further 'homebrewing'
the idea of a club contest which in­
volved the construction, from scratch ,
of some working piece of electron ic
gear related di rectly to amateur
radio, I initiated just such a contest
among the members of the New
Trier High School Radio Club re­
cently, and am able to report that it
was a success. There we re a total
of five ent ries out of an active mem­
be rship of sixteen. Th ese included
two tube-type ORP transm itters, one
al l so lid -s tate ORPp t ransceive r
(which achieved a 5000 mile/watt
OSO, a cl ub record) , an RF watt­
meter, and a digital-type kever with
memory, all worthwhile items. The
winning project was a tu be type
ORP transmitter submitted by Scott
Schillereff, WB9CXN, and included a
VFO and f inal amplifier lineup. The
prize was a copy of the Electrical
Engineering Handbook by Pender
and Mcilwain.

" It is interesting to observe that
"Sch tltzte Schtnerett'e'' ham experi­
ence is 100% ORPp. So far as I
know, he has never run over twenty
watts in his two-year ham career

·83 Suburban Estates, Vermillion, SO 57069

(Advanced Cl ass now). Since he is
president of the c lub, you can ap­
preciate the efforts on my part to stir
up in terest in ORPp operation with
some success. But not all members
are ORPp fanatics-the secretary's
dad owns a KW and a beam wh ich
she will probably use when she gets
her General ticket. But ORPp is a
prominent interest in the cl ub. It
shows what can be accompl ished if
the leaders of a cl ub group will only
put forth some effort in introducing
younger members to the varied
facets of our hobby. Oh yes, may I
bask in the reflected glory of one of
"my boys" in the club? Michael J.
Gordon, WB9FHC, the t reasurer of
the cl ub , recently published an
article enti tled "Calculating To roid
Inductance" in the February, 1972,
issue of ham radio. I'm very proud
of him. The article will be something
of a classic, I'm sure. But this all is
mentioned merely to show what re­
sponsi lble leadership in a cl ub with
younger members can do in the way
of restoring the "ham" to amateur
radio. If one or two nuts in each
cl ub throughout the U.S.A. would
give some time and effort to illus­
trating to younger members that an

alternative does ex ist to 'appl iance'
operation, I'm su re that we'd soon
be hearing 'IX HOMEBREW HR OM'
much more frequently on the air.

" On another SUbject, I found the
follow ing p iece whi le rummaging
throug h some old QST magazines
in the Mi lwaukee Library the other
day. It wi ll perhaps add another
chapter in our history of OAPp ham
radio. You wi ll perhaps recal l th at
Fred Schnell , the author of the leiter,
was one of the truly big amateurs
of the early days, and perhaps of all
time. He was one of the first to oper­
ate on the 'shortwaves'- 100 meters
- one of the first to work " across
the pond" with Leon Delay, FBAB.
He was the ham who cruised with
the U.S. Navy in 1925-26 and 'so ld '
the Navy on use of the high fre­
quency spectrum. His 'Schnell Tuner'
was the mode l for shortwave recelv-

ere for more than a decade. Last I
heard of him, he was c hief engineer
for the Ch icago Police about twenty
years ago.

"I think that th is remains one of
the most rational letters ever pub­
lished in QST (I wonder w hether the
present editor wou ld have published
it?-I have my doubts). Need less to
say, the following issues of QS T
were full of both pros and cons. The
'conservatives' then, as now, put
forth their usual argument reflect ing
fear that we would lose privi leges
and status .. . In case you don't
remember, the '10 mentioned by
Schne ll was a triode orig inally de­
signed for output service in audio
equipment. If I recall correctly, it
was rated at 350 volts, 50 ma. , and
7.5 watts plate dissipation. These
tubes were the rage when I was
young and I stil l have one laying
around here somewhere. We used
to rea lly 'pour the coal' to them: I
ran 800 volts at 100 ma to one once
(and some characters would use as
much as 1500 volts on the plater).
I burned a hole right through the
plate, bu t the '10 kept right on work­
ing for months that way. But enough
of this, ... and on to Mr. Schnell's
letter of 1931 ."

A High Power Holiday?
"Mr. QST Editor, I wou ld ve ry

much like to sit down with the Old
Man, the Grand Old Man of amateur
radio, and unburden myself of some
thoughts, make heart-to-heart con­
fession as it were. I cannot afford to
qatavant all over the country, tagging
around afte r him, because Heaven
and you alone know where he is and
neither of you will te ll. About the
time I thought I was close on hi s
heels in one district, he probably
would be over in another. So about
the best I can do is to write out my
yarn and you can pass it along to
him to see what he thinks of the
idea, a three year 'High Power Holi­
day.' Well, here goes, and I hope
the Old Man is comfortably seated,
the pipe properly fi lled with plenty

April, 1977 • CO • 3S



-
of tobacco and hitting on all eight,
the cat peacefully sleeping and the
static nil.

" Ever since I first heard the
magic word 'wireless' there was
enough mystery in it to fasc inate
me. I investigated it year alter year
and have been investigating it ever
since only to find that we ca ll it
" radio" instead of wi reless. The
investigation has been a mighty ex­
pensive experience but it also has
been quite a product ive source of
real enjoyment throughout these
years, with a thrill here and another
there. Of course , it all goes back to
those days when radio was ' in Its
infancy' and a spark transmitter was
a nuisance, and we knew it but
wouldn 't admit it. Why, if any ama­
teur would dare to use a spark
transmitter today, he would bring
upon himself the wrath of the whole
country. Such a transmitter would
blanket two of our amateur bands
and wash out all the commerc ial and
government stations in between and
on both sides for qu ite a few kilo­
cyc les. You know, those old spark
transmitters never used less than
250 watts according to the trans­
former rat ing , but no honest Old
Timer will deny that a good many of
them were pull ing 15 to 20 amperes
from the 110 volt house line. And the
funny part of it was that only a few
of them were able to do any real OX
like we do with our c.w. tube trans­
mitters. Five hundred miles was good
OX, 800 miles was very good, and
when somene clicked off 1000 or
1200 miles, that was something to
write ARRL headquarters about.

" And that is what brings me to my
feet and that's what makes me think
we are burning a lot of power-in
fact , wasting it unnecessarily. Not
only that, but we actually boast and
brag about the amount of power we
use, when we ought to be ashamed
of ourselves for even mentioning i t.
Oh , yes, I'm right in the same boat.
I've had what might be considered
high power gear ever since two­
ki1lowatt transformers have been
rated at one-kilowatt , and I've been
operating a c.w. transmitter that uses
two 250 watt tubes. I'm not throw ing
bricks at anybody-I'm think ing of
my own misguided efforts too.

" We talk up the fact that we
United States amateurs have the
cream of it all. We are allowed to
use one kil owatt of power input (if
we can afford it) when amateurs in
some other countries are allowed
only 10 watts. We are permitted to
use any part or all of the amateur
frequency assignments while ama­
teurs in some other countries get
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but small slices of one amateur
band. Yes, and there are some who
even kick about this, they want more
frequency and they even get up
petitions about it. Why, we used to
shudder at the thought of what
wou ld happen to us if we had been
restricted like the Canadian ama­
teurs were back in those old days!
They could use one kilowatt of power
on 50 meters. A very generous al­
location it would be today, but in
those old days it was enough to
crush the spirit of any but the most
persistent amateur.

" I value the advice of The Old Man
above all others. To me, his word is
the final word in amateur radio, with
all due respect to ARRL officers and
directors. And that's why I'd like to
see how he feels about these things.
Suppose we could find out how the
whole amateur fraternity feels about
this three-year 'High Power Holiday'
and suppose the great majority was
in favor of it. Then, suppose we
could send a couple of ARRL offi­
cers down to Washington to ask the
Federal Radio Commission to listen
to our story. Suppose these officers
told the Federal Radio Commission
that we amateurs want to declare a
'High Power Holiday' and that we re­
quest the necessary authority which
would permit us to use nothing
larger than a Type '10 tube in the
output stage of our transmitters.
There would be no power limif, of
course. If some amateur was skillful
enough to sock 100 watts into that
tube and get 99 watts out, hats off
to him. Suppose we asked the Fed­
eral Radio Commission to make
such a regulation-what would hap­
pen? There would be set up such a
yell as you never heard before­
such a yell that we wouldn't need
transmitters ; the yell would be heard
' round the world and petitions would
grow on antennas. Yes, but if we all
agreed to abide by it, what more
could we do?

" What would we do with all our
high power apparatus? Well , what

I did the Navy do with the battleships
when the Ten-Year Naval Holiday
was declared? Scrapped them! We
wouldn't have to scrap our apparatus
-we could lay it away and if the
low-power idea didn't work out for
the greatest good of the greatest
number, then we could start right up
where we left all , and undoubtedly
with a lot of new ideas for greater
efficiency. Any amateur who can
afford to buy 250 watt tubes and
burn the power for them can afford
to lay them away for a time and try
the low-power idea. It must be given
a fair chance and no half-hearted

ettcrt is going to be worth the can­
die. One year would be too short a
time for such a radical experiment.
I think that by the time two years
had gone by we would commence
to apprec iate what could be done
with such a transmitter and by the
time the three years had gone by we
wouldn 't care a hoot about the high­
power transmitter.

" The 'High Power Holiday' idea
may be a radical one, but thoroughly
reasonable and a practical one. We
know that a 250 watt transmitter lo­
cated in New York is capable of
putting a signal into Australia. And,
we know that a transmitter using but
a single Type '10 tube is capable of
doing the same thing. We know that
amateurs in some countries use not
more than 10 watts of power and yet
they put good signals over to us. A
10 walt transmitter of high efficiency
is much better than a 1000 watt
transmitter of low effic iency, all
things considered . \'Vho is there to
say that we cannot make our low
power transmitters more effic ient
than anything we have today? Who
will say that we cannot discover
some entirely new transm itting and
rece iving antennas and who will say
that we cannot develop more sens i­
tive, more selective and better re­
ceivers? Who will say that we cannot
do satisfactory long-distance com­
munication with the power that can
be put into a Type '10 tube? And
who will say that such a scheme
wouldn't give each and every ama­
teur a better chance to display his
knowledge and ingenuity and make
him strive for highest efficiency?
Well , who would? I believe we have
enough frequency bands in which to
accomplish these things and to that
belief I shall stick until I have con­
crete evidence to prove otherwise.

" Not so long ago I saw a motor­
boat race in which five motorboats
participated. Each boat was exactly
l ike the others. the same size, shape,
and weight. The motors were alike.
the rudders were alike and each one
used the same quantity and the same
quality of gas and oil. No changes
were permitted, other than adjust­
ment of gas and oil mixture. The
race was to see which boat would
travel the greatest distance in the
least time. The chap who won it
actually walked away from the
others. Why? Because he knew how
to adjust his gas and oil mixture for
the greatest power and the highest
speed over the greatest distance.
Why not try the same idea in ama­
teur radio?

(Continued on page 69)



CQ Reviews:
The Palomar Engineers

R -X Noise Bridge
BY HUGH R. PAUL' , W6POK

P alomar Engineers is currently marketing an R-X
Noise Bridge for $39.95. This is a device that should
be in every ham shack worthy of the name. It is
an accessory item that is definitely not a luxury.
Those of you who are not familiar with the function
of an R-X noise bridge, keep reading .

How many ti mes have you installed a new beam
or constructed a dipo le and then spent hours prun­
ing and adj usting in order to get a low v.s.w.r.
across th e band ? If you are li ke most amateurs you
probably were depending on an s.w.r. bridge to
adjust th e length of the ante nna or to prune the
feedline so that you r transceiver will see a reason­
ab le v.s.w. r. When yo u get through, the antenna
may or may not be radiating effic iently.

To properly tune an ante nna, we must first de­
termine that it is resonant at the point in the band
where we wish to obta in the lowest v.s.w.r. Next we
must determine the radiat ion resistance at the feed­
point. Thi s resistance must match the terminal im­
pedance of the feedline if effic ient transfer of
powe r is to take pl ace. It is also helpful to de­
term ine the react ance of the antenna both above
and below the resonant point, since thi s tel ls us
over what port ion of the band our t ransm itter wil l
be ab le to operate without su ffe ring from the ill
ef fects created by a high standing wave ratio.

The Palom ar Engineers R-X Noise Bridge con­
tains a wideband noise generator. Two arms of the
bridge are d riven equally by the noi se generator
through a three-winding broadband ferr ite trans­
former. A thi rd leg of the bridge has a calibrated
variable resistor and a calibrated va riable capaci­
tor in series. The antenna or other " unknown"
circuit to be measured is connected as the fou rth
leg of the bridge. A short wave receiver is con­
nected across the bridge and functi ons as a null
detector.

When Rand C are ad justed for a null (minimum
noise out of the receiver) their dial settings ca n be
read to measure the resistance and reacta nce of
the unknown. By tu ning the receiver, the R and X

"291 Macatester Drive, Walnut, CA 91789

o f t he unkno w n ca n b e fo un d a t d i ff e rent
frequencies .

With an antenna connected as the " unknown" its
resistance and reactance can be found at fr equen­
c ies above and below resonance. At frequencies
lower than resonance an antenna appears as a
capacitor and resistor in series. The values of both
are read directl y from th e R and X dials. At fre­
quencies higher than resonance th e antenna ap­
pears as an inductor and resistor in series. These
values also are read di rectly from the R and X dials
with the inducta nce read as a " negative ca paci­
tance" value, Conversion of X readings into in­
ducti ve and ca pacit ive reactance is done with a
conversion formula calculation. At the resonant
fr equency X= O and the radiation resi stance is read
directl y from the R dial. This is assuming that the
bridge is connected directl y at the antenna feed­
point. Wh ere this is not practical, you can first cut
the feedline to an exact electri cal half wave length
or multiple th ereof at th e desired resonant fre­
quency and place the bridge at the transmitter end
of the feedline and ad just th e antenna to resonance.

If the feedline is other th an a half wave length,
but the elec trical length is known, the readings
determ ined by th e bridge can quite accurately be
converted to the correct antenna resistance and
reactance through the use of Smith Charts. Com-

(Continued on page 70)

-
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The Palomar Engineers R-X noise bridge.
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a monthly feature by

HERBERT S. BRIER. W9EGQ

Novice
"How to" for the newcomer to Amateur rad io
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user's ears. They have a nominal
power rat ing of one milliwatt. Simila r
headphones with impedance ratings
of eight and 600 ohms are also
avai lable from other suppl iers. Either
impedance works well when two
precautions are taken. One is not to
ove rload the phones. With their
nominal power rati ng of one mil li­
watt and audio amplifiers with out­
puts up to seve ral watts, they are
easy to ove rload. One mi lliwatt of
audio power pumped di rectly into
your ears is loud . And when stronger
signals rattle the phones, the result
is paralyzing to the middle of your
brain. The other precaution is to
make sure that the receiver is work­
ing into a matched load when the
phones are plugged in for good qual ­
ity and minimize the chances of
dam aging ei ther the phones or the
output components of the receiver
as the phones are plugged in or out.

Virtually all phone/c.w. communi­
cat ions recei vers have headphone
jacks. In examining over a dozen of
thei r instruction manuals, however,
we discovered that most manuals
either ignore headphone reception
entirely or dismiss it with a state­
ment like " Plugging in the head­
phones mutes the loudspeaker" and
then go to the next statement. Their
headphone/ loudspeaker circuits are
variations of two types , however. Just
over half of them co nnect the phone
jack to the 3.2 or a-ohm voice coil

Fig. 1-0ne variation of the headphone!
speaker lack connection. Here the phone
jack is connected to the 3.2 or 8 ohm voice
coil winding of the speaker output

transformer.

Output

f-_ 'C""n5fo'imc',' -.-_~~J nPhone

~jaCk

Choosing The New Phones
Our new phones are Archer " de­

luxe" a-ohm Mono phones, catalogue
No. 279-200A from Radio Shack for
approximately $8.00. They weigh ap­
proximately 10 ounces and are
cushioned both for comfort and to
screen out unwanted noises from the

signals are more readable through
headp hones than through a loud­
speaker when conditions are poor.
But my oid 25-year-o ld , 4000-ohm
" featherweight" phones are hot and
uncomfortable to wear and are
" tinny" to listen to. But no more! My
new phones are comfortable to wear,
and they are more pleasant to l isten
to. The family also appreciates the
si lence.

In the early days, every operato r
used headphones from necessity.
The signal delivered by the receiver
detector was not strong enough to
drive a loudspeaker. In addition,
available audio a mpl i fie rs we re
noisey, and the loudspeakers had
more bui lt-in distort ion than head­
phones. Of cou rse, aud io amplifiers
with tota l harmonic disto rtion (THO)
of less than one percent and high
quality loudspeakers have been avai l­
able for years. Nevertheless, many
headphones have better qual ity rat­
ings than the most expensive loud­
speakers. This potent ially higher
quality of headphone recept ion is not
the primary reason for using phones
wi th communications receivers . The
primary reason is increased com­
mu nications efficiency. You hear
more of what the signals are t rying
to tell you, because you do not have
to st rain them through normal house­
ho ld noises, l ike the television re­
ceive r in the next room, fam ily
conversations, and other ext raneous
noises that always seem to become
the loudest when you are listening
to something particula rly important
on the loudspeaker. But it is good
to know that you do not have to
listen to poor quality when yo u
choose to use headphones.

Mike Povman, WA2DNF, 147-04 75th Ave.,
Kew Garden Hills , N.Y. 11375, earned his
Novice license in December, 1975, and
earned his General five months later at the
age of 12. He is now working on the Ad­
vanced ticket between school work and
working c.w. and code be/ween 10 and 80
meters. His Kenwood T5-520, minl·Quad,
and low frequency dipoles have racked up
42 states and 23 foreign countries. We are
sending WA2DNF a 1-year subscription to
CQ Magazine for his winning entry in our
Photo Contest. If you wish to enter, send
us a clear photo of yourself operating your
station and some details about your radio
career to : Photo Contest. cro Herbert 5.
Brier, W9AD Novice Edi tor, CQ, 409 So.

14 St., Chester ton, Ind. 46304.

Using Headphones For More
Successful Contacts

". f you never use headphones to
listen to the stations you work,
chances are that you are not getting
the maximum amo unt of info rmation
and pleasure from you r radio con­
tacts. " That is the way th at I started
this column, intendi ng to write a few
words of praise of headphone recep­
tion . But r found myself faced with
a bothersome question: if using
headphones is such a good idea, why
is it that about the only time I use
them myself is late at night when the
rest of the family objects to the
house being filled with c.w. and
s.s.b. signals while they are tryi ng to
sleep? The only honest answer that
I could come up with was, "Yes,

' 409 So. 14th 51., Cheste rton, Ind. 46304.
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CO's H am Shop is a good source
o f hard t o get item s, and it's free
to CO subscribers. Why not send
in your ad t od ay .
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Steve, WA9EZJ, Hobart, India na, is vague about exactly how many countries he has
confirmed (about 200); but, like most OX'ers, he can recite chapter and verse about the
non-QSL'ers. A Wide-spaced, 3-efement, 20·meter beam , 55 feet high; and a multi-band
dipole couple his Hallicrafters 5R-4ooA transceiver and Heathkit 58-220 amplifier to

the horizon.

73, Herb, W9EGO

He has worked 23 states in two and
a half months mostly in the mornings
and on weekends. He would we lcome
suggestions on how to put up a bet­
ter indoor anten na . ' . The members
of the Maple Hill High School Radio
Club WB2YCR, Castleton, N,Y. have
been getting prac tical experience
wi th propagat ion conditions on the
21 MHz Novice band. They are
scheduling PTHSH, Tech nical High
School, Helmond. Holland, in Europe
and wi th the Walsh High School Ama­
teu r Radio Club WBORTO, Wasls h
Colorado. In addi tion, a former club
member now stationed with the Navy
in Hawai i is trying to set up a similar
schedule between Hawaii and WB2­
YCR. What t ime of the day would you
set a 21 MHz skec between Hawaii
and New York for best chance of
success?

Headline in Chicago, Illinois, news­
papers last Thanksgiving: " Two radio
Hams electrocuted erecting new an­
tenna mast. " The one inacurracy in
the item was that the victims were not
radio amateurs. They were two 14­
year-old boys erecting their first CB
antenna. The mast fell into the power
lines, and their lives were snuffed
out in a futile accident. Please spare
us the sad duty of having to write
such a notice about you!

Mail your "News and Views," pic­
tures, and suqqestions for the column
to : Herbert S. Brier, W9AO, Novice
Editor, CO, 409 $0. 14th St., Chester­
ton, Indiana 46304.
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winding of the speaker output trans­
former. (fig . 1) The rest feed the
phones from a separate 600-ohm
winding from the t ransformer. (fig . 2).

At fi rst glance, the first circuit
seems better suited to low-impedance
phones and the other to high-imped­
ance phones. Actually. because the
headphones require so little power
compared to the power available
from the speaker circuit, by the time
you add a couple of resistors to the
circuit to attenuate the signals in
the phones to managable propor­
tions, either impedance works well.

Aeferring to figures 1 and 2, con­
nect a 10-ohm, 2-watt, fixed resistor
permanently across the 3.2 or 8--ohm
voice coil winding of the receiver
audio output transformer. The re­
sistor establishes a constant load on
the receiver output circuit and has
neglible effect on normal operation.
Resistor A2 in series with the center
t ip of the phone plug and one terrm­
nal of the phone cord limits the
volume in the headphones to a com­
fortable level when the receiver
volume control is set to approxi­
mately the same point used for loud­
speaker listening. Try 100 ohms for
A2 in fig . 1, and try 10,000 for A2 in
fig. 2. Do not disconnect wires al­
ready connected to the speaker/
headphone circuits in the receiver
when adding resistors A l and R2

News And Views
Bob Hadjak, WD8BRF, 1834 Paisley
St., Apt. # 12, Youngstown, Ohio
44511 , was WN3FNT, 1966-1 967;
WA3J DT/WBBFAA (Tec hnician),
1967-72; and WDBBRF, Novice and
General since last Aug ust. Getting an
education and earning a living some­
t imes interferes wi th one's hobbies!
Bob's present station consists of a
Yaesu FT-101E transceive r feeding a
" secret" 70-foot antenna in his apart­
ment through a Dentron super tuner.

Pr,ma<y

Fig. 2-Another variation has the phone
iack. connected to a separate 600 ohm
winding on the speaker output transformer.
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WHY A SIX METER REPEATER ?

1. Consisten t coverage of over 100 miles is not
unusual with use of modern equipment.

2. The variety of propagation affords an oppor­
tunity of work ing lots of OX-Stations from
400-2,000 miles away on multi -hop sporadic
E, Auroral propagation of up to 1,000 miles,
F Skip during the upcoming peak sunspot
c:c1e of over 2,000 miles. Plus transequatorial
pro pagati on is good up to severa l thousand
miles.

THE NEW RPT 50 IS A COMPLETELY SELF·
CO NTA INED ALL SOLID STATE REPEATER.
It is conservat ive ly rated , and built of high Quality
co mpo nents. Much care and attention to make this
repeater versat ile as well as reliable.

To best take advantage of the DX as well as the
extended range capabilities we recommend our
optional tone squelch board TS1 and ITD1 touch
tone decoder.

The Model RPT 50 is supplied as complete repeater
system. The receiver, transmitter, control circuitry,
C. W. Identifier & 115/230 Volt AC power supply
are all contained on a standard relay-rack panel and
chassis unit. For most installations a user supplies
AC power and suitable antennas with 50 OHM coax­
ial feed (PL 259 fittings). External connections for
autopatch , tone control , etc . are provided. Built-in
identifier programmed with up to 159 bits. Auto­
matic emergency battery power changeover capa-

bility. RPT 50 Kit $465.95
RPT 50 Wired & tested $695.95

(E xport pr ice if sl igh t ly highe r. I
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In o ther Breas contact V HF Engineering d irect. A llo w 6 t o 8 w ee k. f or d e livery.

, ens ineerins
DIVISION O F BROWNIAN E~ECTRONIC5 COI/P,

320 WAT E R S TRE ET . BING H AMTON, N .Y . 1 390 1 • 6 07 -72 3 ·9 5 74
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ensllneerllns
THE WORLD'S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT

RX28C 28·35 MHz 1-101 re,,"i~ l "'lib 2
pole 10.7 !>1Hz aptal filler 59 .95

RX50C Kit 30-60 MHll<.Tr -../2 pok 10.1
MHz ay_ul rille' 59 95

RXI44C Kit 140-1 70 MH• •o r «n pole
10.7 MH z cryna ' nltet • 69.95

RXI4-4C' WfL Slmc u "bo..., _belo ,)' wired
and 1(IIN •• • 114 9 5

RX220C Kit 210-240 loll" n;.... vn pole
10.1 \.1H . cryohl fille' . 69.95

RX220C Wrr _ .. abo..., - (.cto.)' ..ired
and !clted • • • •• • . 11",95

RX4 32CKlI 432M H" C'O', w/ 2 poIeI O.7
101 Hz cry"", ' fill e. 19.95

RXCr ICQUOIY fihet for "bo..., reeewe
kill ~iYeS 70 d B adjacen t channe l
,e;e:etion 8-50

RECEIVERS

RF50 Kil

RH44D Kit

RF2 20D Kit

RF4 32 xu
II' 10.1F Kit .

~ M45S Kil

AS2 Kl1 .

10 meier RF fro nl end 10 .1 101Hz
outpul ..
6 meter RF front end 10.1 MHz
oUlput
2 mele, RF front end 10.1 .\l Hz
GUl put
220 101 Hz RF fron l end 10.1 101Hz
ou tpul
432 101Hz RF front end 10.1 MHI

~otr~Hz ·IF .:.....iu"': indud'e1 i
pole uynalllliel
455 KHz IF ua,e plu. I' M
detector .
aud>o.nd squelch board

11.50

12.50

11.50

11.50

21.50

21.50

11.50
15.00

1 XI 448 Kil . IrlnwniUe' c'~~te. - 1 'l4lt
2 1ll1:"Ien .S 29.95

TXI448 " -fT _. A ...... abtnoe fl<1ofY _ired
and "tiN " 9.95

1X220 8 Kit .. [,,,n>millel C ~OlC' I ..att
220 Mlh • 19.95

1X2208 wn . .rM" abow" _ betu.)' ....C'd
and lu ted 411 .9 5

TRANSMITIERS
TX4328 Kil , .
TX4)28 WIT

TX ISO Kil ..

lIan1l1liuer ",citer 4 32 NHz
.measa~ . faao,y..-ired
, nd lesltd
300 milli'un , oomplrte- 2
meter l"n1l1l111cr,
k .. cryllal.nd m,ke

39.95

59.95

19.95

PA2S0 l H Kit . 2,"",,,, powe r amp - kit I .. in
_ 25 .. ou t wj th oolid na te .... itch·
in,.. 1:1" , con nectors

PAI SOl H Wrr . Silmr u .1>0"" _ f. cto,y .. ired
. nd te.ted

I'A40 IOH Kit . 2 mete' PO"'et .mp l Ow in ­
40... out - "'''y .... itchillfl .

I'AotO l OH wIT . ..me. .1.1>0"" - f.ctory ...ired
. nd tuted

I'AI ....{15 Kit . 2 mc'ter po...e, .mp - I W in ­
IS... o ut - 10:11 cal<', connector.
. nd ....ilc hillfl

sus
14.95

59.95

14.95

39.95

POWER AMPLIFIERS

Cl. ,.

PAI 44{25 Kit .

PA220/l 5 Kit .
PA4 32/ 10 «u.
PA140/ 10

PA 140{30

sim,lar 10 I'AI 44/1 5 kit excepl
25 ..'oul . •
similar 10 PA144{15 for 220 104 Hz
po...er Imp - similallO PAI 44/15
Ucepl 10000 .nd 432 "1Hz .
10... in - 140...oul - 2 meier
amp _ f. a ory wifed and lesled
30... in - I 40w o ut - 2 metel
amp _ r,ao, y ...ifed.nd telled

49.95
39.95

4995

119.95

1S 9. ~5

I'S ISC Kit

1'S15C W{T

PS25C Kit

1'S25CW{T

IS amp - t2 voillegulated
I"-,...er .upply w/ r;;...e , ...{fold·bad;
current limit in~ and o""r~o ll a~

pr" tect ion 19.95
same as abooe - factory "" ired
and te.t ed ". <) 4,95
25 an,p _ I 2 voU rellu," ted
po wer lLl l' ply ...Iea"" w{rokl ·b,,·k
eUllent lIm i t i n~ and o ver~o lta~e

prot ed ion 129.95
""me ., .booe - fact<>t y ",'ired
and lem 'd 149.95

POWER SUPPLIES
O.V,P.

I'S3A Kit .

add. over volta~e prolection 10
your power ' Uppliel , IS VDC max 9.95
12 ...11 - power supply "'ll:u,"lor
Cll rd wilh fold bad; current
l imilin~ 8.95
new commercial duty 30 amp
12 VDC rellulale<! power supply
"'{CI><A:: , ",,/foldback cum ' n, li mil·
in~ , nd ove, voltal'e protection.
...ired and teste<! 239.95

RI'T28 Kit
RI'T28

RI'T50 Kit
RI'T50
RI'T144 Kit

RI'T220 Kit

R1'T4 32 Kit

,epcater - 10 mete r .
' e!","ate, _ 10 mc'ter , ...ired &
tened .
"'pealer - 6 meter •
,epeater 6 mele, . wifed A tested
repeater - 2 mete' - 15w ­
com plele (Iell cry.tals) .
",,,,,.ter _ 220 "1Hz _ 15... ­
com plete ( 10:11 cryJlals) . . .
repeale' - 10 .... It _ 432 "1Hz
(leu cry.tab)

TDA

TDA
TD A
TOA

465.95

465 95

5 1S.95

REPEATERS RI'T144 repealer - 15 .....Il - 2 metel -
f.aory ...Ired and tested 695.95

RI'T 220 re~t'" _ 15 .... t t _ 220 MHz -

,1
r:tctory ...ifed and lU led . • 695.95

RI'T4 32 repe. ter - 10 "'all - 4 32 MHl _
raa ory ...ifed and t".red 749.95

DI'LXI44 2 mele" 600 KHz .~ced duplex,,' ,
wlled , nd tuned to req uency . . 399.95

DPLX220 220 MHz dupln er, ...ired and
luned 10 frequenc-y 399.95

OTHER PRODUCTS BY VHF ENGINEERINGT RANSCEIVERS

CDI Kit 10 channe l leceive xtal dedi:.
...1diode ....'itchi'" . . 6.95

CD2 Kit 10 channe l xmil ded: w/... itch
and trim men 14.95

CD-3 Kit UHF ",,,ion of CD-I ded. needed
SYNTII ESIZERS for 4 32 mull k hannel opel't ion. 12.95

COR 2 Kil complele COR ...ith 3 .,rood and

..- 3 minute lime,. . 19.95
SC3 Kit 10 cha nnel , uto-san .da~el

rOf RX ,..jlh priorily. 19.95
Cry. ab "'e lIoct most ",peater.nd sim·

pkx pain fro m 146.0-1 41.0 (each) ' ,00

WALKI E TALKIES
Oo'ID Kit 159 bit . r..1cl propammable, code

identlflel " 'ith ~"th-in squelch I,d
.nd ID tUner 3995

Oo'I D . ...tred,od I.. 1 I><t p'~:tmmed 54 ,95
00'1D . .. ired.nd I" , ted , . ..mmed 5995
l.hcropho ne 2JI()(l ohm d> ,l<e .-jt h

P.T.T. and roll •• 995

129.95
19.95
5.95

8.95

VHF ENGINEERING
DIVISION OF BROWNIA N ELECTRONICS CORP.

320 WATER ST. I BL"'lGHAMTON. N.Y. 13901 I Phone 601·723-9574

2 mr te" 2_. 4 dlannel, band
he ld ",ceM' .-il h uyluis fOI
146.52 Wnplu . . . . .
baltery pad. 12 VDC, \oS .mp .
battelY chalp' . •.
2 meter . with _Ie 8NC oort­
_0'

2 mc'ler syn thewer.lfanunit offsel1
pl'OFl.mrnabk f,om 100 KH z ·10
MHa, ( Marl offleu ...ith optiollal
a41ptelll . • . . • . . 169.95
• me u .bo~e .... ired and tested 239.95

NICAD
NICAD
Rubber Dud< .

SVN " Kil

KT 1448 Kit .

TRX 144 Kil . cue.nd.U oomponenll to build
IS ....It 10 channel ""nninll: 2
mrtel tranoce iver (leu mike .nd
cry.t. ls) . . . . •. 219.95

TRX 220 Kit . same. ...bo"' ucept fo, 220 104Hz 219.95
TRX432Kit • 1IlTIC •••boveucepllO ....It.nd

432M Hl • • • • • . . . 254 .95

SVN II
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In this concluding part, Billanswers some "nuts & bolts"
type questions on how to actually get on ssrv and get the
most out of your equipment. Be sure to read Bill's "In focus"
Column each month to keep up with the latest happenings in
television on the amateur bands.

Slow Scan Television

Overview '77

Part III
BY BILL DEWITT' . W2DD

Author's Note: Parts 1 and 2 of th is article pre­
sented a descriptive view of slow scan te levision
and the equipment presently used by amateurs in·
valved in this phase of amateur rad io.

C ontinuing in the question and answer fo rmat,
Part 3 deals with the operational aspects of SSTV.
No attempt is made to cover every item. The pur-

'2112 Turk Hi ll Road, Fairport, N.Y. 14450

Fig. 1-Uneven illumination (intentional) with one lamp
illustrates the need for balanced lighting of this 7 inch

square "station /D" picture.
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pose here is to give the read er enough info rma­
tion so that he can decide if he wants to know
more.

The continuing questions and answers of Part 3
should give a reasonable idea of what one does
wi th a monito r, camera, and tape recorder, once
the commitment "to go Slow Scan" has been made.

Where Do I Find SSTV Activity
In The HF Bands?

In the United States, an Advanced or Extra Class
license is requi red for SSTV transmissions in the
bands below 28mHz. By far the greatest amount of
slow scan ac tion is on the 14mHz. band around
14230 kHz. Other activity centers around 28680,
21340, 7171, and 3845 kHz.

In the author's opi nion, SSTV should move to
hi gher frequencies in both the 3.8 and 14mHz.
bands. (This point wi ll be discussed at the SSTV
Semina r in Dayton this Spring.)

What Would I Have To Learn-To Get
Satisfactory Results With SSTV?

Geting good results with SSTV won 't requi re
learn ing anything th at would challeng e your inte l­
lect! And, it's fun learn ing how to use apparatus
that adds a new di me nsion to your amateur radio
interest.

Here are some examples of what you need to
know-not the least bit difficul t :

1. How to tune in an SSTV signal.
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Would A Camera, Monitor, And A Tape
Recorder, Be Alii Need For SSTV
Operation?

Those are the basics, but you'd be happier if you
owned a tripod o r some means of suppo rt ing the
camera (see photos) . You'l l also want to get som e
portable lights.

April,1977 • CQ • 4 3

Is It Difficult To Set Up SSTV Equipment
And Connect It To An HF Transceiver?

No. The only connecti ons involved are made to
the audio input and output of the transceiver. No
internal wiring changes are involved. The instruc­
tion books supplied with commercially built equip­
ment are more than adequate for initial adjustments
and inter-connection with your s.s.b. gear.

Fig. 3-Pearl " PT" Taylor. WBQZ, uses th is simple but
effective easel board to tele vise " flat copy" . Note how
an inexpensive dual lamp is used to flood the sutiiect

with light.

Fig, 4-Bob Wein ig, K4FZ, built a track to guide his
Robot BOA camera back and forth as necessary for each
sub;ect. Note the verticalfy oriented lamps used by K4FZ

to get balanced fighting.

um,

2. How to adjust the brightness and contrast of
a moni to r. (You've already done this on your
broadcast TV set, right?)

3. How to illuminate a subject for terevrsrnc.-.
otherwi se described as setting up a couple of
lights at 45 degrees to the subject.

4. How to focus and ad just an SSTV camera.
5. How to make a "CO tape" and how to tape

other " prog ram material" .

Fig. 2-Uniform illumination of the " /0" picture with
balanced lighting arrangement shown in fig . 2A elim­

inates dark corner, improves facial and hair de tails .

Could I Get By With Just One Light?
Yes, you could. But if you want good quality pic­

tures of either " fla t copy" or people. ba lanced
lighting with two lamps is needed. See f ig s. 1, 2,
3, and 4.

A sing le lamp directed at SMALL f lat copy like
a OSL card or photograph is generally adequate.
However the use of onl y one lamp will result in
sharp shadows and washed-out highlights if the
subject is a person 's face. For good tonal range,
use balanced lighting whenever possib le.

,...



Fig . 5-Appearance of SSTV picture caused by incorrect
tuning : Here, the pitch of the received signal is too high

with resulfing loss of blacks and a washed-out look.

How Do You Tune In A Slow Scan Signal?
There's no subst itute for a little " hands on" ex­

perience in tuning in an SSTV signal. To get proper
picture structure and brig htness, the receiver must
be tuned so that the eynch pulses are at 1200 Hz.
At this point, the received "warbulation" wi ll be
varying between 1200 Hz. (synch freq.) and 2300
Hz. (white). In between those freq uencies are the
shades of gray-to-b lack.

Yes, But How Do I Know When The Video
Is Varying Between 1200 And 2300 Hz.?

If voice comments precede the video, you just
tune in the voice co rrectly and the video will be OK.
If a voice t ransmission does not precede the video,
vary your receiver tuni ng slowly until the line st ruc­
tu re of a picture appears on the monitor screen.
Correct tuning is ach ieved when the whites are
whitest and the blacks are blackest.

Fig. 6-Appearance of SSTV picture tuned in correc tly
with good whites , blacks, and tonal range in between.
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Fig. 7-Appearance of SSTV picture resulting from too
low pitched signal. Lack of frequencies above about

1700 Hz. causes loss of whites in picture.

If the audio pitch of the received sig nal goes too
high or too low, the image will be too light or too
dark- or disin teg rate comp letely due to loss of
synch. See f igs. 5, 6, 7, and a. As indicated above,
a little experience is a big help. Fact is however,
it's reall y easier to do than to expla in!

Are SSTV Monitors Equipped With
Tuning Indicators?

Some models of Robot, Sumner, and Venus (P-7)
mon itors have provision for view ing eithe r the re­
ceived SSTV im ages or their wavefo rms. In other
words, the monitor can be used as a scope for
tuning in SSTV signals in accordance wi th Instruc­
ti on Book direct ions.

Start ing with the monitor in the 'scope mode, the
operato r tunes to obtain a certa in pattern repre­
senting co rrect tun ing. He then switches over to
the pict ure displ ay mode.

Fig. 8-Deliberate mis-tuning of SSTV signal during its
8 second scan shows how the line structure is destroyed

when synch pulses are lost by detuning.
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Fig. 11-Too high contrast is demonstrated in this photo.
Eyebrow detail is gone, hair detail is diminished, high-

lights lack tonal range.

compensate fo r incorrect lighting and/or camera
adjustment by incorrect adjustment of the monitor
contro ls!

Set up your monitor FIRST, and to the g reatest
extent possible, leave it alone.

How Do You Set Up A Monitor?
A basic approach to this prob lem is to set the

brightness cont rol just below the point at which
whi tes " bloom" or flare. Set the contrast control
just below the point at which detai l is lost in dark
areas. (Yo u can' t make thi s adj ustment on received
pictures of black letters on a wh ite background or
vice versa.) You can use a received portrait type

(Co ntinued on page 80)

2DD
Fig. 9--A tape recorded "portrait type" picture can be
used to set up a monitor when no gray scale.- tape is
available. This photo illustrates the ettect of too much
brightness and too lo w contrast. Highlights in the flesh
tones lack detail and shadow areas in the hair are not

very dark.

A less elegant tuning aid is an LED device driven
by a ci rcu it tun ed to the synch pulse frequency. In
thi s case, when the SSTV signal is tuned in cor­
rectly, the fronl panel mounted LEO flashes at the
li ne frequency of 15 Hz.

Which Comes First, Camera or
Monitor Adjustment?

Many slow scanne rs don't own a camera. For
those who do. the answe r is-MAKE MONITOR
ADJUSTMENTS FIRST. Correct contrast and bright­
ness adjustments of the monitor are necessary for
satisfacto ry reception of SSTV pictu res.

One of the worst mi stakes you can make is to



Aclose look a' 'he electrical na'ure
01 lumped Le 'rap circui,s.

The Multi-Band
Trap Antenna Part III

BY JOSEPH M. BOYER* , W6UYH

T his paper discusses the function and design of
the multi-band trap antenna invented by Howard K.
Morgan t in 1940. Up to this point, a picture of this
periodically resonant antenna as a collection of
single band naturally resonant radiators. isolated
from one another by parallel resonant LC circuits.
magically snapping "open" and "shut " like switches
activated by frequency sensitive gremlins, has been
avoided.

Instead, in Part I, a method was introduced to
permit conversion of any antenna into its equivalent
r.t. transmission line. This simple concept was then
used in Part II as a 1001 to inspect the calculated
input impedance behavior of two monopole an­
tennas which differed from one another only in
conductor diameter. In one case the two monopoles
functioned as naturally resonant quarter-wave verti­
cal antennas ; in the second case, a "loading coil"
was inserted in series with each monopole at an
electrical height of 47 degrees above the input
terminals, and the influence 01 such coil 's react­
ance on the monopole was inspected quite closely
at a center frequency of 3.750 MHz. It turned out
that when we were through , we had " inadvertantly"
designed a two band Morgan antenna. The " loading
coil " reactance had originated from the Morgan
forty-meter-band trap operating out of resonance on
eighty meters. In the process we had worked out
the basic steps necessary to design, analyze, and
understand the func tion of such multi-band
antennas.

In this part of the paper, the electrical nature of

•Antenna Consultant
17302 Yukon, Suite 63. Torrance. CA 90504

t Reference number 1, part I.
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the lumped LC trap circuits will be looked at, then
placed into the Morgan multi-band antenna and its
design carried out in progressive band-by-band
steps for coverage in the ten to eighty meter ham
bands. At the conclusion of the series, some of the
limitations inherent in the lumped LC trap , multi­
band antenna will be discussed.

The Trap
In describing the impedance behavior of the

monopole antenna over the relatively narrow Ire­
quency width of a single ham band, the word series
circuit was used. Although a useful te rm, the writer
always mentally bites his tongue when employing
the word circuit to describe antenna function. No
antenna is rea lly a circuit: if it were it would not
radiate at all. In a gross sense, the essential differ­
ence between a true circuit composed of fumped
inductance L, lumped capacity C and ohmic loss
resistance Rn and that of any antenna is electrical
size. True circuits employed in electronic " black
boxes" are exceedingly minute in size when their
physical dimensions are compared to the wave­
tenqth x of the r.f. energy flowing through them.

When, a passive device (no tubes or transistors)
composed of L, C, and R is no longer sufficiently
small in terms of the operating wavelength, it
begins to function as an RF transmission fine. All
r.f. transmission lines are antennas, radiate waves,
and thereby possess an R, term in their total im­
pedance. This is the basis for all the newer type,
electrically small antennas such as the DDRR'.',

'J. M. Boyer, " Hula Hoop" , PP. 44·46. Electron ics, Janu­
ary 11, 1963.

'U.S. Patents: J . M. Boyer: 3,151 ,328; 3.247,515; RE
26, 196.



the K ing ~ BAR antenna, and others. The only way
the radiation resistive term R, can be cancelled in
an r.t. transmission line is to bring another antenna
---or a set of anten nas-close enough to it to affect
its electromagnetic f ield . A lthough strange, th is is
the cor rect way to thin k about a non-radiating
coaxial transmission line: the inne r conducto r is
viewed as one antenna surround ed concentrically
by an infin ite number of other para llel. out-of-phase
antennas wh ich cancel out th e time average radia­
tion resistance of the inner conductor over one
complete r.f . cycl e. In the true sense, there is no
such thing as a " shield" for radi o waves.

A true lumped LC circuit can only functi on once
to simulate a " closed" o r " open" switch. Here the
term once means " at a single RF frequency" . A
"closed" circuit switch function can be accom­
plished by Land C connected in series at its sing le
resonant f requency f.,. An "open" circuit switch
function is represented by Land C connected in
parallel at the single resonant frequen cy t.. At all
other frequencies over a total RF bandwidth in
which the circ uit is sufficiently small in elect rical
size compa red to A, no circuit switch action will
occur. Off resonance, a true ci rcu it d isplays only
a rising o r falling reactance magnitude, plus of
course its ohmic loss An.

In marked contrast , an antenna or r.t. tran s­
mission line may be sai d to act like a periodically
" opening" and " closing switch: that is, at an
infinite number of different r.t. frequencies, an an­
tenna or transmission line keeps flipping back and
forth between a low and then a high impedance
condition. The frequencies at whi ch such "switch­
ing" functions occur need not even be in harmoni c
relationship : if you connect two r.f. transmission
lines in series, each having different characteristic
impedances Z" (or K,,,), you obtain a compound
transmission llne-. Such a li ne flips back and forth
between high and low impedance at portions of the
frequency spectrum in a non-harmonic fashion .

You might say to yourself, " He certainly is mak­
ing a big deal out of thi s business of lumped LC
circuits and transm ission lines!" Well, we must do
that here because we will soon connect what we
will initially assume to be an idea l lumped LC cir­
cui t trap in series with a li nea r antenna. Th is is a
mating of two electrical systems of quite d ifferent
beh avior: like marrying a lion to a pussy cat.

Ok; as has been said, an ideal parallel LC ci rcui t
" opens" only once at a single resonant frequen cy f..
to yield a high magnitude of impedance Z. through

' A. W. P. King et at , " Transmission Line Missile Anten­
nas, IRE Transactions on Antennas and Propagation,
Vol. AP-8, pp. 88-90, January 1960.

-Very High Frequen cy Techniques, Volume II, pp. 922­
925, Mcaraw-Hlu Book Company, Inc., N.Y., First
Edition.

its terminals. Such parall el reson ant impedance can
be expressed by the relat ion,

(Ae- jX,.) (Ar.+ jX..)
21, = (A..+ Rd + j(X

I
• X,.) Ohms (2.0~ 1.)

In the above equation. A,· is the ohmic loss re­
sistance of the ci rcuit capacitor ; AI. is the ohmic
loss resistance of the ci rcui t coil , and X, . and XI.
denote the capacitive and inductive reactances of
the capaci to r and coil respectively at the reson ant
frequency t.. In what follows, we will only consider
what may be called " good quali ty" traps: those in
which an air or vacuu m insul ated capaci to r is em­
ployed. The ohmic loss R,. of a well designed air or
vacuum capac ito r is so microscopicall y small
(when protected against moisture) at high frequen­
cies that it may be neglect ed in equation (2.0-1 .).
Therefo re, in high quality band traps, all ohmic cir­
c uit loss resistance may be considered to reside
only in the coi l used . The coil ohmic loss resistance
is expressed as,

X,.
RI • = Q Ohms (2.0-2.)

Because we can now regard all ohmic loss to be
in the circui t coil, we can then avoid deal ing with
the complex impedance A+ jX seen in equation
(2.0- 1.), by using a more simple relation for this
the resonant parallel ci rcuit impedance : I

(XI.Pz, = A Ohms (2.0 -3.) I
"

Once we know the parallel impedance of ou r trap I
at the resonant frequency t., we may then use ZI'
to get the non-resonant trap impedance wh en it is
opera ted at a much lower freq uency f. When f is
lower than f,.. the trap will look like a series induc­
tan ce. When f is di splaced from t, by a minimum
factor of 3/0, we may also conveniently forget
about coi l loss resi stance AI. and obtain that very
important trap non resonant series reactance X. by
the rel ation,

1

where M is equal to the given band operating
frequency f to trap resonant f requency I, ratio
fl f.,. We wi ll al so be using that factor M in terms of
the Changing electrical length of our Morgan con­
ductors, so it is worth a second glance. Of course
ci rc ui t Q i s equa l to X r.l A L • where w e ge t
RI • fr om equation (2.0- 2) for our particular coil. As
it's a " ring arou nd " sit uation, we first ch oose Q

then get AI. afterward.
Now, a paral lel connected LC circu it operates

like th e " mirro r image" of a series connected LC
ci rcuit : its input reactance goes inductive below
th e resonant frequency f,.. and goes capacitive at
frequencies above t.. Therefore, in a Morgan an­
tenna, all the traps closer to the antenna input

Ap ri l,1977 • CQ • 4 7



terminals 1, 2 than the one resonant trap at a given
frequency band f.. ( ~) , will look like a st ring of series
loading coils spaced at certain points along the
length of that portion of the Morgan operating on
this particular band. In the " act ive" band in which
that one trap is resonant, it also displays this low
frequency side inductive, high frequency side ca­
pacitive reactance behavior ; the difference is that
in the active band of the trap (a) the magnitude of
reactance is much larger than its off band X. and
(b) you can not neglect RI. in calculating suc h trap
impedance. That means you have to use "equation
(2.0-1 .) for such case.

From what has just been said , we can see that
the correct design and analysis of the Morgan trap
antenna operating ac ross many ham bands can
become very involved and difficult unless a sharp
little tool like the antenna analogue concept is put
to work to snip the total antenna into small parts
which can then be easily handled on a band-to­
band step basis.

Band Trap Design

The L to C rat io and Q parameters of the parallel
resonant ci rcuits selected for the traps in a Morgan
multi-band antenna have a f irst order effect on the
final electrical lengths of its conductors and also
on its on-the-air performance. We secured an intro­
duction to the conductor shortening effect of the
trap " loading coil " influence in part I. Therefo re,
we will at thi s point plunge directly into the design
of a Morgan five bander using one set of trap
parameters. Later, the effect of alternate trap para­
meters will be discussed. Armed with such informa­
tion, the reader may then modify his own Morgan
design accordingly. Our initial trap design here is
based on the followi ng objectives :

(1) Use of standard capacity values for the trap
condensers.

(2) Attainment of approxim ately the same paral lel
resonant trap impedance ZI' in each amateur
band.

The resonant f requency t, for each band trap wi ll
be selected in the center of each ham band from
ten to eighty meters. Our I, list will therefore be :

f"( I") = 28.850 MHz;
f.,(d - 21 .225 MHz;
1.,(2)') = 14.175 MHz ;
1,,(f<) = 7.150 MHz ;
1,,( ~,,) 3.750 MHz.

At the lowest f req uency band of coverage, eighty
mete rs, no band trap is required . Consequently, we
need only fou r t rap capacity va lues (in farads) :

C IO = 25x10· '2F; C~" 50xl0 '" F.
C, 5 = 35 X 10.12 F; C.u 100 x 10.10 F.

"The interested reader will find an excellent, lucid treat­
ment of lC circuits by a down-to-earth master engineer
in F. E. Terman, " Radio Engineer's Handbook," pp.
135-171, McGraw-Hili Book Company, Inc., N.Y., N.Y.
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At the above listed f,: s the capacitive reactance
-jx.-:- of the selected condense rs is found by the
relation,

- XI':::: 2~f~ (H~) C (F) Ohms

We therefore obtain the foll owing capacitive re­
actance values, using three decimal place accuracy:

Xd, O) - 220.665 ohms ; X,.(15) = - 214.242 ohms;
Xd~o) - - 224.557 ohms; X, .(.,,) = - 222.594 ohms

Because we know that at resonance the magni-
tude of Xl' must equal that of the coil inductive re­
actance XI" we can j ust remove the minus sign in
front of each of the capac it ive reactances obtained
and substi tute these magnitudes into the relation,

+X,
L= 2.. f,,(Hz) Henries,

to obtain the necessary calcu lated values of coil in­
ductance needed in each band trap:

L,O= 1.217xl O'''H; L , 5= 1.606xl O'''H;
L:m 2.521xl0-"H; L.,,=4.945xl 0'''H.
Because of the perststance of the idea that the

trap se rves as an "antenna insulator" and must
therefore have super high Zl" the designer feels the
urge to select a very high value of trap a which
must resid e in his coil. For reasons whi ch will be
seen later, we will not do that here. Instead we will
select a reasonable val ue of 100 for all t rap coils.
Using this value of Q with each of the resonant f re­
quency reactances we obtained above, we may
employ (2.0-2) to get the values of ohmic resistance
RI. predicted for eac h coil in its band of resonance.
This easy step yields,

R,.( ,,,)=2.206 ohms; Rd d 2.142 ohms;
Rt .b ,) -2.246 ohms ; Rd .,,)= 2.226 ohms.
Now that we know bot h AI. and the resonant coil

reactance XL, there is no problem in using equation
(2.0-3) to find the resonant parallel impedance Zp
offered by the traps at their t.'s:

Z"(I,,)= 2.207xl 0· ohms; ZI' ( I ~.) =2.143xl0· ohms;
Z"b .)= 2.246xl0· ohms; Z,.(. ,,) =2.226xl0· ohms.
To util ize that " coil loading" effect of the traps on

the length of the conductor sections when they are
operating at band frequencies below t; we must
also calculate the series X. inductive reactance
value produced by each trap on all the fo's lying
in the bands below its resonance. We use equation
(2.0-4.) for this little chore. Here, remember that M
is the ratio of operating frequency f to trap fo :

Ten Meter Trap (fo=28.850 MHz ; Zp= 2.207xl 0· ohms)
On f,, ( I ,,) :

M ~ 21.225/28 .850 = 0 .736
K{lfIh" = 353.801 ohms

On f"b,) :
M = 14.175/ 28 .850 = 0.491
X,(,,,b, = 142.946 ohms

On 1,,( .,,) :
M = 7.150/28 .850 = 0.248
X.(\").,, = 58.276 ohms



M ~ 3.750 /28.850 = 0.130
X' ( l ") ~O = 29.180 ohms

Fifteen Meter Trap (f., = 2 1.225 MHz; Zp=2.143xl0·

ohms)
On f"b ,) :

M '" 14 .175/21.225 = 0.668
X.( d :!') = 258.345 ohms

M = 7.150/21 .225 ~ 0.337
X.(nl tO= 81.431 ohms

M = 3.750/21.225 = 0. 177
X.(u )..., = 39.082 ohms

Twenty Meter Trap (f,,= 14.175 MHz; Zp=2.246xl 0·
ohms)

On ' ..(to) :
M = 7.150/14.175 = 0.504
X.b ,l." = 151 .883 ohms

On f" (..,) :
M = 3.750/14.175 = 0.265
X.b,)~o = 63.861 ohms

Forty Meter Trap (fo = 7.150 MHz; Z,.=2.226xl0·
ohms)
On 10 ( ~,,) :

M = 3.750/7.150 = 0.524
X.( ,,, ) ~,, - 161.049 o hms

To explore the jXh,(lt 2) on the band edges. repeat
the above calculating process, but use M = 'I".../ f" or
f h l..h lfOI to get the change in X. at each band fre­
quency limit.

Monopolel Transmission Line
Characteristic Impedance K..,

When we ex plored the two monopoles in part I,
you will recall that we obta ined two diffe rent values
of Kill ; for our nu mber 10 gauge wire monopole con­
ductor, K"'( l) was 560.32 ohms; for our tub ing con­
ductor of 2.0 inch radius, K,,,(2) was 340.10 ohms in
value. These values of K", apply only to our two
monopoles when they are operated in the eighty
meter band. When we shift our design to any of
the other ham bands, we must calculate new Km

values for the characteri stic impedance of our an­
tenn a analogue transmission line, even thoug h we
are still employing the same two conductors of fixed
physical conductor radi i. To understand this, recall
tha t in Schetkunott's equation (1.0-1.) everything is
a constant except the rati o 2(h)/a . Now, a "mono­
pole" in a Morgan antenna is only that portion of
the total antenna extending from the base input
terminal s up to the trap wh ich happens to be reson­
ant at a given ham band. Because the r.f. wave­
length A., at each new band center is different, that
2(h)/a ratio in equat ion (1.0-1.) keeps changing
band-by-band. To account for this, we just repeat

the steps we went through in pa rt I to get K,,, on
eighty meters:

A . Calculate .\,,'=984/f,,(MHz) in the given band.
B. Get the conductor radius in degrees as

aO=a'/ .\,,'.
C. Plug the new value of a, or a, into (1.0-1),

letting 2(h) always equal 2(90)°.

When we do th is, band-by-band, st ill using our
old conductor radi i of al =4.24Sx1 0·3 ft . and a·,=1.667
x10·1 ft. , we get the resu lting table of Krn values for
each band and each monopole:

a.=4.24Sx10 " ft. a~=1.667x10 · ' ft.
K... ( .) ~,,- S60.32 ohms Kmb )...I=340.10 ohms
K"' (I),,,""'521.60 ohms Kmb ),,,=301.37 ohms
K"'(l b ,,=-480.S4 o hms Kmb b ,=260.31 ohms
K...(dl~ 456.32 ohms Kmb) I .~ =236.10 ohms
K"'(I)I,,=437.90 o hms Kmb ) I,,=217.67 ohms

Notice that the average characteristic impedance
of the monopole analogue line is largest in value at
the very lowest band frequency f,,( ~,,) , and smallest
at our highest band frequen cy f"(I"). If we had in­
c luded f,,( ~) it would have dropped in value even
lower. Alright ! That does it! We now have a com­
plete list of preliminary design parameters for ou r
multi-band Morgan. Sure we've worked a bit to get
them, but now its all down hill, and will be fun the
rest o f the way.

We will now use these tabulated values to climb
up our monopole, band-by-band , to obta in only one
unknown value: the electrical length of the last top
co nductor sec tion which ends in the resonant trap
on a given band . We did th is " inadvertantly" in part
I to get a two-band Morgan. T he only difference be­
tween ou r old two-band Morgan and th is new five
bander we 're about to tack le is in the nu mber of
conducto rs and t raps we must j uggle. We don't
want to do this in some care less way wh ich ca n
get us mixed up.

A Check Oul Diagra.m

In science, when we deal with a problem involv­
ing a number of different values of constants and a
range of variables, it's kind of nice to have a map
or diagram of each step needed along the way to
avoid making errors ; a sort of simple computer pro­
gram ; after all, the pro's use them to keep fr om
gett ing m ixed up, so why shouldn't we?

Fig . 1 shows a general diagram of the Morgan
antenna in the form needed for us to c limb up the
monopole length sections and also inch around
each off- resonant trap rea ctance X" until we reach
and o btain the electrical length of the last conduc­
tor section in that band 's active monopole antenna.
It isn't as bad as it looks at first glance (noth ing
ever is!). Down at the bottom, the very first ten meter
band cond uctor section is labeled h ~ ( \U) . Then, at
the top end of cond uctor hC

(, ,,) , the ten meter band
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' an-' (X.) I 90- -- h'

" sec- - " ..sec
X. X .. )('1' '' ___ ~ X . tan (~. x 360°), 1{;- X,,, ,,

/ ; X
X. llO\

X tan (~ x 360' _____ X. ~ ..-
, i., . h".~ ,. """'J, 'an" ex J"'" . -:Jiljj'-

I
•

Fig. l~a) Successive steps for "climbing" Morgan
monopole in a g iven ham band to determine last top
com.'uCIOr electrical length h~.J needed to establish
monopole resonance at a given band frequency f.1.J.
(b ) Successive sleps for " descending" monopole, after
length h·(.} has been touna , too determine input im-

pedance Z I . ( , . I )'

(Continued on page 72)

The Ten Meter Band
In using the antenna analogue tool, we always

sta rt at the bottom and climb up the antenna to
design it; then climb down again to check on the
accuracy of our answer. On ten meters we start by
finding the electrical length of h (d in degrees. Th is
step is so easy we have to restrain ou rselves from
laughing. In a Morgan t rap antenna , as we said, its

length in one fell swoop and fin ish the job. Finall y,
in fig . 1, there is one band trap which is shown as
a parallel LC circu it. That circuit rep resents the one
resonant trap in the band at which we are working .

Along the left hand side of fig . 1 is a label Al at
the very top of conductor section h (lU) . This label
Al represents the distance Al h ( 11,)/360 from that
point on the monopole down to the base terminals
1, 2 in wavelength at the operating fr equ ency. Right
near to AI there is a reactance symbol x. . It repre­
sents the reactance of the antenna at the same
po int in normalized ohms. The litt le formul a next to
x, says its normalized reactive maqnituoe is equal
to the tangent of h -(I") degrees. Above the ten meter
trap another height label A~ is shown, and at the
same electrical height above the monopole base
there is another value of X~ ohms. Above these
points are more A and X labels, each of them being
equal to a little formula which shows how to reach
these points in terms of those below. Everything
ends, in terms of A and X, right at the base end of
the last conductor section h (,,) rem ain ing below
the reson ant band trap. All these A's and x's are ou r
c limb ing steps needed to obta in the length hOt,,)
band-by-band .

Finall y, over on the right hand side of the figu re
the same A and X labels appear, except that now
the little formulas are subtractions instead of addi­
lions. You guessed it : those notations on the right
hand side are used to climb down the monopole
after we have obtained a calculated length lor h -(u)
in order to (a) check on the accuracy of our answer
for h (,,) in a given band in terms of whether jXl u(t. ~)

comes out very close to jO ohms and (b), to shift
frequen cy in the ban d over to the edges in order to
find out what jX I "(lo ~) calculates to be there so we
may find v.s.w.r. in our fi fty oh m feed line. As we
remember f rom part I, we first obta ined jX1"(I, ::l
then put R, (and even R!l ) in se ries to get total an­
ten na 2 1 " ( 1 ' ~ ) and thus fin d v.s.w. r. Remember ; if we
don't like the answers we gel for band edge v.s.w.r.,
we can always do something like changing KU 1 (by
selection of different conducto r radii) to make things
more to our liking. This is the great thing about
" paper antennas" ; they can be " erased" and re­
worked without waste of expensive tubing or trap
components. Now let's begin climbing our Morgan
to design it.

'"
..,

~.

Q
ReIonanl l C ,rap
~ ..""',........,
"

10' -".

~D- .. ""
X. Ian I... ) 36lr1

,..., (X,l ,
~ 360'" ..,

X, X . x .~~ ............. X
K.. x..- '

X tan hioo. '"-- _ , )( X

;. ~1rt<-;.
Nota : h.\~..._,

wha' 8 Ihe values
to< hi',... he'"" h,"'" I ;. l.. h_\~__
etc. & :<"""\' x..". 1 • 360"x•...,.tc, a I 8'" _
ll'lOaelor Ill" ...,~I~ 2 10 " >'I~ 36 + eo +
1Q... ,ll ltqueney 2 jK.. lt." (i,.x 360 o 'J
~dl..... OHMS

trap is shown as a series induct ive reactance X{I"),
representin g it as out of resonance at our operati ng
f requency 1,,( ,,) . Above the ten meter band trap ex­
tends another conductor for fifteen meter band
operation labeled h (d ; at its top is the fifteen
meter band trap, again shown as non resonant at
L(u) thereby inserting more inductive reactance
X.( l :.) in series with our monopole. Above the non­
resonant fifteen meter trap , a short part of the next
conductor section h bol is seen. We then use our
imagination to realize that h L ,,) will also end in the
twenty meter band trap, and above that there will be
another conductor. It' s just the old string of " bones"
thing in electrical form .

However , on the one par ticul ar band fr equency
f..(,,) we are concerned with at the moment, there
will be one last conductor of unknown length h (,,)
(where n takes on the given band length in meters)
which we need to determine in electrical degrees.
If th is last conductor section turned out to be h ( I")'
we'd be ju st one band away from finishing our de­
sign task ; if h (,,) represented h (,,,) we 'd get its
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forewarned is forearmed!Read this exclusive
report to CO by Professor Heisse'uft on an area that
vitally concerns all of us.

Broadcasters

Threaten Takeover of

Amateur ULF Band at WARe 79
BY PROFESSOR EMIL HEISSELUFT*

Lauton Institute
Grossmaul·an Der Donau. Austria

Operators in the Amateur Service must, by this time,
recognize that the Broadcast Service is seeking new fre ­
quency allocstions in the high-frequency bands for use
by internationa l broadcasters. Under consideration, for
example, is the band 3900-4000 k.Hz in Region 2. Now,
through Professor Heisseluft, we learn that certain broad­
cast interests BrB also seeking exclusive use of the bands
below 3 kHz. In his paper, which we ere honored to
publish this month, the Professor explains why such
allocations are a threat to the Amateur Service and to
the world's population. Alan, K2EEK

Introduction
While it is not genera lly know n, electromag net ic

frequencies below 3 kHz have long been avai lab le
to amateurs for experimenta tion. These frequencies,
which include the ultra low-frequency (ULF) band,
represent but one portion of the spectrum which is
thought to be useful for information transfer through
paranormal perception. More specifically, per­
ceptual channels may exist in the ULF ban d and at
lower frequencies which permit information to be
conveyed by extrasensory perception (ESP).

Because the ULF band and even lower Irequenc­
res may be useful for subliminal broadcasting,
broadcasting interests will seek exclusive allocation
of these frequencies to their service at the World
Administrative Radio Conference (WARC) to be held
in 1979. Occasionally-reliable sources indicate that

•Professor Heisseluft is currently traveling through
Europe on a lecture tour. Correspondence to the Pro­
fessor may be directed c/o CO. 14 Vanderventer Avenue.
Port Washington, 1.I., N.Y. 11050
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unless such a move is contested by amateurs and
others, these allocations will undoubtedly be
granted.

In this paper, we examine the phenomenon of
ESP and its relationship to the ULF band, and the
reason why broadcasters seek exclusive allocation
of all frequenc ies below 3 kHz to the Broadcast
Service. We conclude that such allocations are not
in the best in terests of the Amateur Service o r the
world's popu lation in gene ral.

Extrasensory Perception (ESP)
and the ULF Band

While the study of extrasenso ry perception is an
emerging science, there are many who now bvpo­
thesize that info rmat ion transfer by paranormal pro­
cesses is mediated by ultra low-frequency electro­
magnetic waves (0.3 to 3 kHz). Kogan,1.U 4 for ex­
ample, believes this to be the case for the following
reasons:

• Attenuation at these frequencies is slower than
that pred icted by the inverse-square law

• Source-receiver distances tie in the induct ion
field range (we are dealing with wavelengths of 100
km and greater)

• The low bit rates (on the order of 0.005 to 0.1
bit /sec) are compatible with the information-carry­
ing capacity of ULF waves

• Ordinary electromagnetic shielding is ineffective
as an attenuator.

An even more restrictive hypothesis has been put
forth by Persinger,H who suggests that 7.8 Hz
" Shumann Waves" and their harmonics may be



responsible for paranormal information transfer.
These waves which propagate in the earth-iono­
sphere waveguide, would be expected to exhibit
asymmetry between east-west and west-east pro­
pagation, to be adversely affected by geomagnetic
disturbances, and to result in preferred transmission
times which lie between midnight and 4 a.m. local
time.

The hypothesized relationship which exists be­
tween paranormal perception and the ULF band
(and lower frequencies) has led some broadcasters
to believe that the frequencies below 3 kHz may be
useful for subliminal broadcasting, and in particular,
subliminal advertising.

Subliminal Phenomena With
Application To Advertising

Advertising methods wh ich employ sub liminal
techniques-that is, which employ phenomena
which are below the threshold of consciousness or
beyond one's personal awareness, but which can
affect the subconscious-are well-known, and are
in use today. One example of sublimi nal advertising
is shown in fig . 1. Here, a specially prepared frame
has been spliced into a motion picture film for the
purpose of suggesting to the viewer that he or she
is thirsty. While this single frame is not consciously
seen by the viewer due to the high frame repetition
rate, it is, nevertheless, perceived by the viewer's
subconscious. Predictably, the chances that the
viewer will purchase liquid refreshment after sens­
ing this frame are great.

With the above as background, one can better
understand why broadcasters seek exclusive alloca­
tion of the ULF and lower-frequency bands. By trans­
mitting information such as advertisements in these
bands during the hours between midnight and 4 a.m.
local time, broadcasters hope to plant their messages
in a subliminal man ner; that is messages will be
planted directly in a person 's subconscious whi le he
or she is asleep. Further, by using this technique, it
should be possible to reach millions of people simul­
taneously.

For ULF broadcasts to be successful, of course,
requires that ESP exist. We thus are ted to inquire
whether certain individuals do indeed possess
perceptual channels for information transfer.

ESP-Experimental Observations
A recent review of experlmenat work in the area

of paranormal information transfer by extrasensory
perception was published by Puthoff and Tarq.'
These scientists performed more than fifty ESP ex­
periments under controlled laboratory conditions .
Several individuals participated in the experiments,
all of whom had developed the remote perceptual
abil ities required to permit them to describe cor­
rectly such items as buildings and roads. In fact,
the ESP mechanism observed by Puthoff and Targ

Fig. 1-An example of
s ubliminal advertising
used in the film industry.

is best described as " remote viewing."
The experiments produced three principal results :
• Using " remote viewing," it is possible to obtain

accurate descriptions of remote locations
• Variations in the viewing distance from a few

meters to 4000 km did not degrade the quality of
perception

• The use of a Faraday cage for electrical shield­
ing did not prevent high-quality perceptions from
being obtained.

The results obtained by Puthoff and Targ are in
agreement with some unpubtlsbed results of ESP
experiments I performed as a student under Pro­
fessor Jerry Ostermond-Tor. These experiments I
were performed in 1958 while Ostermond-Tor was
on leave to lecture on communications at a small
university in Bad Salzuflen, Germany. By agree­
ment, Ostermond-Tor was to concentrate on his sur­
roundings, whatever they were, at 1600 GMT every
day. I, in turn , sequestered myself at the Lauton
Institute each day at this time, and attempted to
sketch the visual impressions which I received.

A particularly good example of our ESP experi­
ments is shown in fig . 2. Here, on August 28, 1958,
Ostermond-Tor had concentrated on the "Hinter der
Wieke" in Bad Salzuflen (fig . 2a). The visual image' l
or remote view, which I perceived is shown in fig.
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CA)

(B)

Such threats to the Amateur Service and to the
wo rld's populat ion cannot be tolerated, and for that
reason, must not be taken lightly. We conclude,
therefore, that every effort must be made prior to,
and during, WARe 79 to insure that frequencies
below 3 kHz are not allocated to any particular ser­
vice, and that these frequencies remain available
to all for use in experiments involving extrasensory
perception. _
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Fig. 2~A) The " Hinter der Wieke" in Bad Salzuflen,
Germany. (B) a rough sketch of a visual impression
received by me at 1600 GMT on August 28, 1958, in

Grossmaul-an Der Donau, Austria.

2b, and bears a remarkable resemblance to the
buildings viewed by Osterrncnd-Tor. That the visual
image is not a truer reproduction of the original
scene may have been due to the occurrence of a
minor geomagnetic storm on this particular day, and
to the fact that our experiments were conducted
during the day, and not during the more-preferred
times in the middle of the night. This result. and the
results of other experiments. however, convinced
me that paranormal perception exists, and that
some individuals can perceive info rmation which is
not presented to them in conventional ways.
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Discussion And Conclusions
Having demonstrated the existence of paranormal

perception , the threats posed by allocati on of the
ULF band and lower frequencies to the Broadcast
Service should be obvious . First, exclusive all oca­
tion of the frequencies below 3 kHz to the Broad­
cast Servi ce will limit, if not eliminate, ESP investi­
gations by amateur operators and others. Second,
should subl iminal broadcasting begin, who can say
what thoughts will dominate our thinking when we
first awake .. . thoughts initiated by ULF broadcasts
perceived during the night!
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BY BILL DEWITT-. W2DD

CQ Reviews:
The Radio Shack

Model SCT-ll Stereo
Cassette Tape Deck

O f in terest to many amateurs is Radi o Shack's
recently announced Stereo Cassette Tape Deck,
Model SCT-1 1. The SCT-1 1 has just about every
feature one could ask for in a cassette deck, in­
cluding the ability to decode Dolb~ encoded t.m.
signals.

A prime physical feature of the SCT-11 is front
loading of cassettes into a lighted compartment.
This convenience feature makes it possible to stack
the unit with other components or install it between
shelves. If you have ever used a cassette recorder.
this is a feature you will appreciate.

There are other physical features of the SCT-l1
of particular interest. It has high quality nicely
damped dual VU meters with scales big enough so
that you can set your record ing levels without
using a microscope.

A small item, but one this reviewer has come to
appreciate , is a separate ON/OFF switch. You don 't
have to disturb your preset leve ls of anythi ng to
turn the deck On or Off.

Th e funct io ns of Play, Record , Fast Forward, Re­
w ind, Pause, and Stop/Reject are cont rolled by
prac tical-sized key switches wi th positive "feel "
and definite action. Small push buttons control the
Source In put and Dolby" func ti ons.

Record ing levels are controlled by a neat con­
centric dual contro l with a clutch linkage between
the knurled knobs. Thi s permits setting both the
Right and Left channel levels simultaneously or
separately if desired. Output level for both chan­
nels is handled by a single control.

Rounding out the front panel features of the
SCT-11 are three other items worthy of mention.
LEOs are used to indicate that the Dolby'" function
is in use, and when the push button is set for
Ch romium Oxide type tape.

Headphone and microphone jacks are on the
front panel, as is a dig ital tape counter w ith re-set
capabi lity.

On the rear panel there are screw- driver adjust-

"2112 Turk Hill Road, Fairport. N.Y. 11450.

ments for the Dolby" f.m. calibration (set once and
left alone the reafte r).

Also on the rear pa nel are AUX IN and PRE-AMP
OUT jacks plus a DIN jack lor IN and OUT connec­
tions with amplifiers and receivers equipped with
DIN connectors.

A very complete instruction book is supplied with
the SCT~11 , and although it is a bit on the small
side, a complete circuit diagram is included.

After using the Radio Shack Model SCT~11 unit
for about a month, this reviewer found it to be a
convenient-to-use. high quality piece of equipment.
Setting up the Dolby calibration is a bit compli­
cated but not really difficult if you follow the care­
fully worded inst ructions. The quality of musical
reproduction should satisfy almost any hi-tier.
Claimed Wow and Flutter levels are less than 0.2%
with less than 0.12% being typical. Thi s is more
than adequate for SSTV!

The SCT- l1 weig hs 12 lbs. 13 oz . and is 51K6- x
15K6u x 10Kt . Sell ing price is $229.95. •

The Radio Shack SCT·f f stereo Cassette tape deck
with Dolby" .
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E\lerything you put Into ham radio
comes together at your antenna.
Than WhY we put everything
we 'Ve got mto making Swan an­
tennas the best you can Duy

Swan beam antennas are pre­
cision engineered t o gIVe you a
full zocowaet PE P. rating .
They're deSigned for a VSWR Of
1.S:1 or better at resonance.rnevn
give you optimum gain and they're
built tough and rugged to stand
up to some of the meanest
environments.

corrt lose It right where It all
comes together. Cet one Of these
Swan beam antennas and t op
Off your rig w ith a winner.Use
'/OUr Swan Credit care. Applications
at veerdealer or write to us



News of commu nicat ions around the world

a m on thly feature by

JOHN A. ATTAWAY, K41lF

-

1357 .. . JA3WBK
135.8 . •. 11YG

4039 W6HAB
.cl)4(l J A3CSZ
"0-1.1 K4S".X
~~2 SP9CV

-

13~ • . YU3EY
13~ VE6HN
13S6 WA6EVXIKG6

403$ . • .WB~lf'"

<1036 WAasw,,",
4037 WB'HAO
403S WB$H IH

5.5.B. WAZ

The complel. rule. for .11 WAZ ...' ••d•••• found
in lhe ""'''' . 1976 issue of CO. AppliC81ion bl.nk.
end ,ep, inl . 01 th• •ules m.y be ob'.;n~ by ••nd·
ing • bu. ine••-.ite. aeU·add. ene<l . • 1.mped en_
velop" 10 If'le OX Edi lO' . P.O. Boo 2OS. Winter
H. ...n. fl 33380.

The WAZ Program
Single Band WAZ

20 Meier C.W.
u .•• SPSEWY

20 Meter Phone
36 ... WSTWI

C.W.-Phone WAZ

WA4UFW and Activi t ies Manager­
Allen Moore, W840KE.
Radio Club of Puerto Rico: President
-Julio Negroni, KP4CV ; Secreta ry­
Heidi Morales, KP4EDE; Treasurer-
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Alamo OX Amigos: President-John
Shean, K5DB; vtce-presrcent-c-am
Ec kenrode, K5ETJ ; Secretary-Bruce
Woodward, W50SJ ; and Treasurer­
Corky Sarvis. WB5CIT.
Mile-Hi OX Association: President­
Bob Pierce, WBOCGJ ; Vice President
-Joe Hart, WBOHAD ; secretary­
Tre asurer-Roger Preece, WBORTZ.
Mississippi Valley OX & Conlest
Club: This is a new club serving St.
Louis and vicin ity including southern
Illinois. Interested OXers in that area
are urged to contact Jim Glasscock,
WOFF, or Ward Silver, WBOGOP,
Northern California OX Club: Pres!­
d e nt-Orm Meye r, K60 X ; Vice­
President- Rich Lawt on, K60Z; Sec­
retary-Henry Davis, K6IXS; Treas­
urer-Rod Deak in, WA6CUV; Direc­
tors-K6DC, W6JZU and W6MUA.
North Florida OX Association : Presi­
dent-Bi ll Walker, WB4EYX ; Vice­
President- Dic k Hicks. K4UTE; Sec­
reta ry-Tre asu rer- B i l l y Wil l iams,

Gene Kundert , W8YEK. winner of the first CO S.S. T.V. DX Award cer tificatB. Gene has
worked over 100 countries on S.S.T.V. with th is beautiful stalio n. The console look
5% months to build. The back is enclosed with p lexig lass and COOling is controlled

by 2 thermostats and b lower·type fans.

T he OX Department is delighted to
announce the award of Slow Scan
TV DX Award Certificate : 1 to E. J.
(Gene) Kundert, W8YEK, of Delphos,
Oh io . Gene 's application was
cred ited w ith an initial sco re of 108
countries by Asst. DX Editor, Rod
Linkous, W7YBX, and he'll probably
be applying fo r a first endo rsement
in a very short while as his applica­
t ion was fi led back in January.

Gene has been a licensed amate ur
radio ope rato r for 32 yea rs, and is
an enthusiastic equipment builder
and DXer. He has over 300 countries
confi rmed on s.s.b. and has add ed
a Model 300 Robol to th e equipment
shown in the accompanying pic ture.

He is now putting the fi nishing
touches on a keyboard for slow
scan TV,

The CO S.S.TV. DX Award is avail­
able to any licensed amateur sub­
mitti ng proof of co ntact w ith 100
countries, USing 2-way S.S.T.V., ac­
cord ing to the CO OX Award ru les.
Copies of the rules and an applica­
t ion blank may be obtai ned by send­
ing a business-size, self-addressed,
stamped envelope to Rod linkous,
W7YBX at 5632 47th Ave., s.«.
Seattle , WA 9811 6.

OX Clubs
As the DX clubs of the count ry

play a majo r role in bri nging DXers
together into a uni ted front, this
column emphasizes in formation on
OX cl ubs to promote betler com­
munication between the va rio us
g roups. Here are the new officers
for several of the cl ubs. These folks
have a big job and thei r contribu­
tions are important to OX, CO would
like to recognize each and every one
of them and invites all club secre­
taries to send the DX Editor a list of
your current officers fo r printing in
a futu re issue.

· P,O. Box 205, Winter Haven. Fl 33680.

WBYEK Wins First CO
S.S.T.V. OX Award



The WPX HONOR ROll
The WPX Honor Roll is based on confirmed current prefixes, which are submitted
by separate application in strict conformance with the CO Master Prehx List. Scores
are ecsec on the current prefix toter, regardless of an operators all-lime count.

Mixed
w.~ .1 &015 PAeSNG .1229 YU20X . .995 Oll CF .812 VU4EBL . _.. 782
,~o . 1453 ¥OlBcn .1182 OlI MO .ssa W4BYU .~ ,W'" ,~,... ,~ W8RDe 1181 "" - WA1 JMP '" CTlLN .1.9
~wo rass WB4KlG '''' K2AAC .sea OWO M' WA5l08 .1.9
VE3GCO "'" WA2EAH ,, ~ K6Z0l .M' WA'Cpx M' pY.AP · .135
~"' taaa WA6GlO .1125 "'4Kae .sec JAIAG ~, KlI'8l T · .",W",,, .1321 WMVOH 11 11 W.lC ..~ YU3EY ." ",mHG .119
M"", ... ,- W0AUB .10l!12 """ '" WENJU ." W"'6EPO ... 113
W.WSF .1275 "'6S0R .1037 w.,'"" .- ~_. ." ""'" ·... ,~

-" 1272 wsrn '"" surrv "" W9lTO ." WA8TOY .. _681
ON40X ,~ YU1 AG ",. WA6TAX .ess ,~. .eca OE6Rp .. '"W4CRW · 1251 WEISO ,1028 W3YHR . .M' St,l60HU .eca
WB2FMK .1240 WB.SIJ "" ,">OS .. . .M' lT9AGA .191
w~aey "'" WA'KOI .1019 WA6JVO .875 KURO .782

5 .5.B.
W4UG , 1 ~05 18YRK .1008 WA2EAH .. .900 W~ IC .00 CRllK · . .. ,613
FeRM .. 1358 OK2B! ,1003 WllVCB .. 884 OE2EGl .. 180 14l CK · .608
10...MU .1 251 HP1JC ,95~ K2POA .... 883 YU1AG ,111
" '0 " . . · 1 2~8 WS 2NYM ." lL3NS . .814 G300 ,765
I'ZV .. ... .11 81 YU1 BCD .. . 9~0 W...5VOH . .. 861 OK1MP ,~

18KOB .. 1136 WA6TAX •• ,925 WB4KlG ... 860 W2EHB '"W4WSF .11 19 CT1PK ,923 W3VHR . .... 851 W"'Sl OS ... 747
W9DWQ .1 089 IT9JT ,918 OJ7CX '" W6VMV " , .no
l4ZS0 ... 1058 F2MO "'. W6RKp .. ,822 WB6DXU .708
pA.&SNG . .. 1034 WB4SlJ "'. W30Jl ... ... CX2CN ,702
Ol90H .. ,, 1033 DU MO "" pY3BXW .. ,808 WB2FMK '00

C.W.
W8KPl .. .1281 YU1BCO .M' W....2HZR .853 WA6JVO M' OK2DB · .693
W8l Y .1253 OJ7CX ~, K2........C .~ W....2£.... H '" WB4KlG '",~o .. ...1146 G2GM ~, WA5VOH .~ ",'" ,111 K6ZRO M'WB2FMK .1120 V01 ...W '" 1l9...C .... .825 W~BYU ~. Kl lWl ...629
OllOT "00 W3....RK .., W61S0 ." W41C .754 VE~OX '"ON~OX .10l!11 W"'" ." YU1 ....G ... V01 K£ ,~ OK20X ·. '"~m .rcsa K6Z0l .~ K7....BV '" OK2BlG '"W2....,W · .972 W~WSF '" VK3....HO ." SM58NX ""

S.S.B. Endorsements

The CO OX Awards Program

5.S.B. C.W.
2(6 .. .. JAISGU
247. . IlJWlS
2'"8 . . • • ¥02OI.
249 , ,.JH3A.IU
250 . .OK1MIN

150". YU20l
3.5/7 MH~ . . , ,W"'SVOH
OSC....R ... W2RS

ISO. .pYIFI
ISO W8IlCGJ
3.Sf7 t,lHZ. 0 1<110
ORPP WB'CGJ

C .W_ Endorsements
,VK4KX
W....SVOH

,JH3... IU
W"'5VOH

-l6&. PV1FI
469 W8.cGJ
41'0 WB2TSl

310. IIZV
310 K6JG
100 ,PYl FI
ISO 0....2KO
ISO OKlIO

Complete .u ln an d a pp l,ca lion lo,m. lor Ihe CO
OX ......a .d . prog,am can be oblained by send,no
a bua,ne.. a ile. No , 10. e n, e lope. se l!·addreued
a nd Il .mped to ; "CO OX ....... ,d.", S632 Hth
...."e nue S. W., SeatT le, W••h ,nqIOn 98136,

,~

'00
1 so ..
150.

Briti sh Columbia OX Club-744 Nevis
Drive, Richmond, British Columbia ,
V7A 1J6 Canada
Canadian OX Assoc iation- P.O. Box
717, Stat ion Q, Toronto. Ontar io
M4T 2N7, Canada
Delta OX Assoc iation-1445 Home­
strac. Meta irie, lA 70005
Dept. 01 State Amateur Radio Club­
W3DOS, c/ o VO, SA-2, Dept. of
Sta te, Washington, D.C. 20520
Eastern Iowa OX Assoc iation- 3712
Tanager Drive, NE. Cedar Rapids, IA
52402
Frankford Radio Club-cI a K2Fl,
616 Chestnut St., Palmyra. N.J. 08065
Ft. Wayne OX Association- 7918
Schwartz Rd., FI. Wayne. IN 46815
Gull Coast OX Repealer, Inc.- 12610
Barbizon, Houston, TX 77089
Indy OXers- 227 North Routiers,
Indianapolis, IN 46219
lake-Cook OX Ass ociation - 2935
West Bonnie Brook lane, Waukegan,
Il 60085
Long Island OX Associalion-P.O.
Box 73, Westbury, N.Y. 11520
Michigan OX Association-c/ o WAS­
TOY, 3528 Craig Drive, Fl int. MI
48506
Mile-Hi OX Association-P.O. Box
39092, Denver, CO 80239
National Capital OX Assoc iat ion­
P.O. BOK OX, Boyce, VA 22620
Newark News OX Club-P.O. Box
539, Newark , N.J. 07101
North Alabama OX Club--c/ o K4­
AEB , 711 Pinecrest Rd ., Huntsville,
Al 35802
Northern California OX Club-P,O.
Box 608, Menlo Park, CA 94025
North Florida OX Assoc iati on- 911
Rio St. John's Drive, Jacksonville,
Fl 32211
Northern Illinois OX Associ ati on­
P.O. Box 519, Elmhurst, Il 60126
North Jersey OX Association- of 0
P.O. Box 73, Rochell e Park, N.J.
08065
Pacific Radio Amateur Transmitting

urer-e-Dick Bennett. WA7AUY; and
Trustees-K7RA , K7VPF, W7APN ,
W7JIG. W7KWC, W70TO, W7PHO,
W7YBX and WA7GRE,
YASME Foundation : President-Don
Wallace. W6AM ; Vice-President­
Danny Weil , VP2VB/MM ; Secretary­
Treasurer-Bob vanto: CSl Manager
-Rubin Hughes, WA6AHF and Di­
rectors-WA5lES, KV4AA, WOMlY,
W60AT, JA1KSO, OH2BH. W6KG ,
weoi, and VK2EO.

New OX Committeeman
The OX Department is pleased to

announce the appointment of Max­
well C. Gilliland , WBONHG, to rep­
resent the Mile-Hi OX Association on
the CO OX Awards Advisory Com­
mittee. We are delighted to have our
first Commilleeman from the Denver
Area since the Committee was be­
gun in 1967.

DX Club Addresses

Here is an expanded l ist of club
names with add resses through wh ich
the c lub may be contacted. Some of
these addresses are lor club secre­
taries, some are lor the CO OX
Award 's Advi sory Committeeman
representing the c lub, all of them
should enable you to reach the
officers of the club in question. Up­
dated addresses and the addresses
of other OX oriented clubs not on
this list are always welcome:
Alamo s Amigos OX Club- 3302
litchfield Dr., San Antonio, TX 78230

Jesus Figueroa. KP4CQM ; Directors
- KP4AET, KP4AOC. KP4BDL, KP4­
aM and KP4RM.
Southeastern OX Club: President­
William Barr. K4KZP ; Vice-President
-Stewart Woodward . K4SMX ; Sec­
ret ary-AI Smarr. W4BTZ and Act iv­
ity Manager-Jim Wilson . W4MWT.
Tw in City OX Association : President
-Dave Webster, K0IEA ; vice-Prest­
dent-Ed Martinson, W0GYH ; and
Secretary-Jim Spaulding, W00UE.
Western Washington OX Club: Prest­
dent-AI Clark, W7YTN ; Vice-Presi­
dent-Joe Naylor, K3MNT ; Secretary
-Kurt Heidergott, K7MOK; Treas-

Eric Gel!, G3JTO, 01 Nortingham, England
earned C.W.-Phone WAZ = 4006 running
only 100 walts to a dipole up 20 leer. Eric
is 48 and has two polential junior ops

aged 12 and 8.
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14. A6, Un ited Ar ab Emirates
15. XT, Vo ltaic Republic
16. FR1G, Glorioso Island
17. XU, Khmer Republ ic (Cambodia)
18. KG6, Mariana Islands
19. YB, Indonesia
20. VP8, South Sandwich Island

Here and There
YASME News- Lloyd and Iris Colvin
report making some 8000 contacts
with 123 different countries du ring
thei r stay on Anguilla. Thei r Anguilla
call was VP2EEQ. They found the

Henry Schrier , PAlJGF. recently qual if ied
for the WAZ certi ficate. proud ly displayed
on the wall ab ove . after 31 years on the
air. Henry runs 180 watts to a dipole and
a ground pfane and has accumulated 220
countries without making a special elfort.
Henry 's former calls include PJ~X and

JZf)I<F.

From Nov. 6- 14. 1976. the Kortri ik section 0' the Union of Belgian Amateursenders
operated ONlVT from a major hobby e lfhibition. above. hosting 50.000 visitors. AI! 10
U.S. call areas were worked using this rare prelix . lucky WPX enthusiasts may OSl
direc t to P.O. Box 39. B 8500 Kortr ijk , Belgium. Equipment demonstrated at the amateur
rad io booth . aside from regufar VHF and UHF stations. included SSTV. ATV. RTTY.
and a C.W . decoder with video display . ( TIcs ON5KD. City Manager 0' Kortrijk . Belgium)

Willamette Valley OX Club-P.O. Box
555. Portland , OR 97207
VASME Foundation- P.O. Box 2025,
Castro Valley. CA 94546

Ou r sincere appreciation to the
West Coast OX Bulletin , WA6AUD
Editor and Publisher, for a number
of these listings.

Most Wanted Countries on C.W.
The Long Island OX Association

recently polled its membership re­
garding the countries most needed
on c.w. The results may be rather
surprising to you as the pattern of
operat ion on code frequently diffe rs
from that on phone. Many brass­
pounders have confirmed countries
which have seldom been activated
on phone, and vice-versa . Here is
the list as per the big guns of the
Long Island group. If someone took
a simi lar poll atong the west coast
the results might be sign ificantly dif­
ferent, but these are certainly rare
ones. OXpeditioners take note!

1. VK9, Mellish Reef
2. VS5, Brunei
3. FR7IT, Tromel in Island
4. VI, Iraq
5. BY, China
6. AS, Bhutan
1. 3Y, Bouvet Island
8. VKfl , Heard Isla nd
9. Va9, Farquhar Island

10. S2, Bangladesh
11. FB8W, Crozet Island
12. ZM1, 'r cketaus Islands
13. FW8, Walli s Island

$ .$.B.
957 0 KlIO
958 OK1 CFH
959 0 K2BLI
960 . . • . I8SRP
9&1 . •.. W50RW
S162 . • . . 6 40"' t.I

C.w.
1555 . . . , Kt P"'Z
l!>5e ..• ,WfIUB
15S7 0 K2BPF
15$8 FaP'"
l S59 W5QRW

The WPX Program
New Certificates

Mixed
~ .. • ,OKI VU
5«I ,OK2Bll
S61 W50RW
S62 K2UPR

1549 .. . . K5JG
IS50 .• •. O.HJYO
1551 0 "'2A"'1(
1552 0 "'2"""0
1~ " VA L
15M . • . . WA2AOG

951 WAfJ VL
952 , 11 NUC
953 , I(6JG
9501 W I YO
955 ..•. I5BWJ
95&. •.. WA2AOG

554 .... 16BZH
555 . . • . J A' WWO
5S6, HMOC
557 0 J BYOssa VU3E V

Endorsements
MIXED, 1005 OU I.lO. 1010 W8C NL. 811 VU 3EV.

79lI DJOVO. 754 W6KVA. 620 OE6RP. 600 1<9·
UO N. S50 K8VQW, 500 W ' WO. W50RW. 443
OKIVU. 01(17 J ",I WWO. <105 HA&OC. 400 K2UPR

SSB, l O2Il W9DWO, 838 I6$F. 907 Oll"'D. 753
WBgeBO. 862 11t.1UC. 657 D.I, VD. 600 W7KO I.
5&2 OKIIO. 3n OK2BlI. 373 W5QRW , 321
lasRP. 31' WAIVJ l. 31 4 15BWJ . 300 OK'CF H.
0 40"'''

CW, 032 V01 AW. 800 WA2EAH. 648 WfIUB. 614
OL1"' 0 . 602 OKlIO. I!lOO FecRT . KH6HC . OK3-­
BT. S67 OJOVO, 505 IlTV,. 502 OK3JV, 460
OK2'BPF. 4$2 OJ ,VH, 435 KIP"'Z . 422 F,PM.
400 2 0f1TM. 38lI W5D RW. 325 WA2AOG. 311
11YRL. 303 DI.l2AHO. 302 OM2AMK.

10 ~,u,. : WA5VDH. weT CO , W5-- ' 0353. K6JG
15 MI11I ' K4ROU. WelCO. WS.I0353. K6JG
20 MI,.. , W6TCO , K8JG. W5-- I0353. OKI 10
4() Mt11l : WA5VOH. K8JG . MTCO , OKlIO. W5-10353
110 "'1111 ' OKI 10. K6JO. W6TCO W5--1 0353
160 Ml.. ' ZL3GO , w e lUB. OK2BPF.
Altiel ' W6TCO . K8JG
A.il · OK3JV 0 1< 110 , K8JG. W6TCO
Eutope , J A1 WWO, wercc. OK110. K8JG . J H1VRO,

OK2BPF. I&S RP
No , Ame tie l ' G3 VBH. wer cc. K8JG
Oc" eni.· W6TCO, K&JG
So Americe : W9EVO. K6JG. W6TCO

Cnm olell . ul... lo r WPX eln b" lo und in lh.. "'.Y.
197' Inu8 01 CO "'""e. in" , Applle etlon form. may
be obta ined bV l ..nd lnCl • bua ln..n al . ", 8a ll ·e d·
dr e....d . 81emPOld " nya lop" 10 " CO WPX Awlrd. ...
5014 "'i ndorl D•.• Torra nt " . CA 90505

Society-45-601 Luluki Road , Ka­
neohe, HI 96744
Potomac Valley Radio Club- c / o
RFD 1, Box 73A. Boyce, VA 22620
San Diego OX Club-4245 Cobalt
Drive , La Mesa, CA 92041
Southeastern OX Club-79B Rays
Rd.• Stone Mountain , GA 30083
Southern California OX Club-736
Seward , Hollywood . CA 90038
Southern New England OX Associa­
tion- c/ o 146 Parad ise Ave., Middle­
town. RI 02842
South Florida OX Association-441
West Tropical Way, Plantation , FL
33317
Texas OX Society- 1921 Meadow­
view, Alvin, TX 77511
Toronto OX Club (Canadian OX As­
sociation}-P.O. Box 717, Stat ion Q,
Toronto, Ontario M4T 2N7 Canada
Twin Cities OX Association--c/ o
1507 Kallern Lane, Minneapolis, MN
55416
Virginia Century Club--c/ o P.O. Box
62484, Virg in ia Beach. VA 23462
Western Washington OX Club--c/ o
5632 47th Ave., S.W., Seattle. WA
98116



CX2CN, Sam Barreiro. has had one 01 the strongest signals from South Amer ica for
many years. Sam recently qualilied for WAZ and is frequently active in the CO World­

wide OX Contests.

co OX Honor Roll
The CO OX Honor Roll recognizes those OXers who have submitted proof of con­
firmation with 275 or more countries for the mode indicated. The ARRL OXCC
Country List. less deleted countries, is used as the country standa rd, Tota l number
of current count ries on the OXCC as of this tisting is 321 '. Honor Roll listing is auto­
matte when submitti ng application or endorsement for 275 or more countries. To
remain on the CO OX Honor Roll, annual updates are requ ired. Honor Ro ll upd ates
may be submitted any time.

Jacksonville, FL 32216.
Outgo ing a SL Services- As eve ry­
one is awa re, the American Radio
Rel ay league has sta rted operation
of its outgo ing aSL Bu reau. This
should be the most eco nom ical way
for League members to a SL their
DX contacts.

For a number of years there have
been several outstanding private
services which enabled the DXer
to a SL very economicall y. At press­
ti me we haven't heard whether these
indi vid ual serv ices expect to close
down or contin ue operating, They
conti nue to forward ca rds for the
DX Ed itor's K4 11F/ C6A ope ratio n so
we know that for now they are st ill
in busine ss.

As these se rvices do offer help in
ob taini ng a re tu rn OSL, and also can
be more economi ca l when only a
few cards are to be sent, they fill a
need, They also serve both members
and non-mem bers o f the League.
Therefore it may be worth while to
drop them a line and ask for the ir
rates per card and other details of
their service , Be sure 10 enclose a
self-add ressed , stam ped envelope
to facili tate a rep ly. Here are the
add ress es presently in our files :

W3KT aSL Service, RD 1, Box 66,
Valley Hill Road , Malvern , PA 19355

W71ZH aSL Service, Box 17987-D,
Tucson, AZ 85731

World aSL Bureau, 111 Farm Hill
Way, Los Gatos, CA 95030

World Wide OX aSL Bureau, 10316
Aztec Dr ive, Sun City, AZ 85351
New Prefixes- Guernsey Island is
now GU, Jersey Island is GJ and the
Seychelles, inc lud ing Ald abra , Far­
quhar and Desroches are S79.
Netherland s Prefixes- The Dutch li ­
censing authorities are now issuing
PA3 calls to class A & B licensees,
PEl cal ls to class C li censees and

Max G, Long. CPI EU, and harmonic. Max
conlirmed Bolivia lor many a happy DXe r
before going ORT in May , 1976, He is
now located in Loga n, Utah and is on the

air as W7LGG.

u

our
"" r"l

director, made 35,306 o s o's during
the year using his bicentennial call,
AJ3AA, It is l ikely that eve ry serious
DXer in the world made at least one
GSO with a YASME sta tion in 1976.
Need A aSL Manager-Bob Gorman,
Jr., W4ZTW, of th e North Flor ida DX
Associat ion would li ke to vol unteer
his services as aSL Manager for any
interested DX station. Bob has been
an active DXer s ince 1953 and he
certainly knows the ropes. You can
reach him at 2812 Elisa Dr ive East,

C.W.
W6PT '" W4YW X ate W2GT .. · .302 W4BDY " .299 W6N JU '"K6EC , .... 317 W8lY ... . , ,309 W61S0 . , . . .302 K6JG '" WA6EPO .. . 284
W610 . , .... 316 W9DWO . 307 WMUB ... . 302 W K3AHO '" DJ7CX ... 280
ON40 X .... 3 15 WAOOlD · .306 Dl3RK · 301 WA80 XA , ,291 K1SHN ..... 280
W8KPL . , ... 313 W41C .. ,305 K6LEB '00

$.$.B.
W2TP ..•.. . 320 18YRK . 311 K4MDG .... 306 W6TCO .. .. 298 WA4WTG .288
T12HP ..... 3 19 I~ZV .311 ZL1AGO · .306 15WT , ,2'97 WS2RlK .... 268
WA2RAU '" W6EUF .. ,31 1 W6NJU .... 305 VE3MJ m SP5SSV '"DlSOH .. , , , 318 Zl3NS .311 ZS6LW . . . 304 K6AQV '"' WA~KD I .. ' . 265
G3FKM , .... 318 F2MO · .310 W6KIS ..... 303 WA2HSX " ,296 XE2YP ,,,
I~ AMU · .318 16FlD . 310 W9KRU · .303 HP 1JC , . .. 295 OE 1FF , ,284
K2FL , ,318 K6EC '" YV1KI , 303 WB60 XU , .. 295 OE3WWB .. . 284
W3CWG .318 K6JG . 310 EA4 LH ... , 302 W~YOB '" YV I LA . , , , . 284
W3NKM .. , . 317 SM5SB '" uzso ", DL6KG , ,2'93 K1 KNO .. 283
W4EEE · ,317 W6KTE , , .310 W90l0 . ... , 302 VE7WJ ... 293 DUMD , , .. 282
W91 LW ... , ,317 W6REH arc WA6AHF · . 302 W6FW .. . . 293 K8GOG .282
W4UG .... 316 W9JT . . .. 310 F9MS · . 301 W9YRA .. .. 293 WB4S lJ .. . . 282
W90WO · .318 K9WEH " . 309 OE2EGL , , ,301 K4HJ E . ,292 W3CRE ... .. 280
W3AZD . 315 KH6BB · .309 XE1A E .. ,301 W4WSF " . . . 292 XE1 KS , . . . . 260
W4SSU .. . 315 W2DK .. " .. 309 G300 ..... 300 YS 10 , .. 292 OK1 MP .. . . . 279
18AA ..... 314 W41C .. , . . . 309 G3TJW " . 300 W6FET .. . . ,291 W9MIJ .. . . 279
18KDS ". K4RTA '00 K8DYZ '00 DK2BI .eso WB6PNB , . ,279
IT9J T ". K6WR · .306 ozss« ., . 300 G3RWO " . 290 OK1FW .... . 278
VE3MR .... 31 4 W6R KP .'00 W0SFU · ,300 W90HH .. 290 K3EH ,217
W3DJZ ,314 WA2EOO ... 306 WA6GLD · . 300 WA0CP X '" W7YB X on
W6El .. . ... 3 14 K6YRA '" VE2WY . 2S9 DJ7CX .... ,286 K6PY O .276
FsRM ata SM6CWK .. ,307 VE3GM T · .299 G3 KYF , . . 2M W6HUR '"SM6CKS , .. ,313 WA3 1K K ,307 W2CNO · ,299 K ISHN .. . , ,287 WA2VEG .275
W6YM C · . 312 K3GKU ..... 308

'CRll-Potluguese Timor de leled si nc e last HonOf Ro ll

people of Anguill a to be fri endly and
helpful and the flat te rrain mo re suit­
able for DXpedition operations than
some of the nei ghboring, mou ntain­
ous islands. A radio amateu r license
was immediately available upon pay­
ment of a $25.00 licensing fee,

The Colvins ended 1976 with more
than 70,000 oso's dur ing their op­
erations from 9 di fferent DX coun­
t ries. In addition , Dick Spenceley,
KV4AA, a former presiden t of the
YASME Foundation and prese ntly a
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1976 CQ C.W. World Wide OX Contest
High Claimed Scores

The fol lowing are high claimed scores received by January 27, 1977.

Ernest vrenke, Jr., OE3EVA, is another
recent WAZ winner. Ernes t is 20 years old
and a student of physics and math at the
University of Vienna. He has been licensed
since October, 1973 and has worked over

230 countries.

•-

73, J oh n, K4 11F

3D6Il E--6oI 1158.
Mbaba ne , Swaziland

4W9GR-oK. " P
7P88C_ WA9$M M
HI8Le-Via W2KF,

NOT 10 W4KF

~
I

21 MHz
VR1AA 252,408
CX2AQ 172.126
I ~MGM 151,725
E" 2VW 107,600
G3 RZI 100.674
OK1VN . .• ... ,. 78.616
I.OVT 6l1.33l1
G.CNY 67.376
J A6AKW . . _ 57.456
lIH1CH 51.3018
JR6RRO 51.2"6
ItOYB _.. 42.640

28 MHz
VK4XA 28.082
YV4CB . _ 19. 272
Z12ACP ....• 13.432
l U30st _ ,' 01-8
J Gl f J T 2.288

M"IIi-S ingl.
IIY4A 3. 767,616
PJ9MM 3. 136.~21

Z0 8W .. , 3.136.304
K40 BZ! C6A .1.lI5l1.6l13
lI05A ,1,654.212
9 K2EP 81 5.115
VE3AKS . . . .784 ,70<1
HK4AOY 15~ ,IO~

Ol70N/l X/ P .136.281
PJ8C M 680.688

Mulll_Mulli
VE30 U 1,339,158
DK5VO I , 1 90. ~~ 9

J ...3VKC I ,048 .265
J A3Y8 F 732,290

--
,

Late QSL Information
fG9MM_ WA1J KJ
KC4.......C--K700K
VE2ZN /SU_ VE2YM.

P.O. B0 1 35. Oo.iO.. .
",0 . J7V5R8, Canada

VC9UM- VE. UM
VK'.... C_ VK3ZQA
V"8MS--K 4MZU
'o'P80T-----<:/ o BAS ollica ,

POrl Sla n le~ , Fa lkland
ts la nd .

Rick DOlsch, HC5EEI WB8ABN, is QRV
110m Cuenca, Ecuador Satu rdays at 2200
GMT on 14222 working his QSL Manager,
John , WA8TDY. Rick is a very active par-

tic ipafe in the CQ OX Conles ts.

KGSJI H , 103, 632
OM3CFS , 86.022
YUI EXV . . ' . . , .63,895
Olll'KL 13.036
OJ2A , 69.600
Y06 EX , .. 54,~58
OH2flC I 51 ,148
SU2D MU 40,868

7 MHz
VK6HO 2tl1,250
J A2 INO 1211.140
VE71G 104.790
JAICWZ .. _. . 104.3211
OHIIJ 100,110O
OH1PS/2 82.8JA
13ltO 82.m
Y03BEJ 1~ .218
JH1 RF M 64 .~.q

OK6PY 64.220
YU3TAA .. _ 50.163

14 MHz
P Y40 0 1,168,3014
OJ6 RX 420 ,512
FC9UC 415,7~0
PY7AKO/8 375.160
OJ2B W , , 358. 800
G3HCT 266.552
JA2 Nl X 252,969
VO.KCZ 240,178
G3 KOB ,236 ,815
4X4UH 22t1.9SO
JRIJFO 1804,1 49
Zl 2BCO , .161.315
J A2CMM 160,.,.
VU2ACO 153,670
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OX5"O--'o'ia J. Bro-...
'!>g, W6AS.... 6202
lochva le Dr. , "-o nc:hO
Paio Ve.Oes, C...

~"P2fEJ-To P.O. BOI
1486, laa, Pa""a.
New Gui....

P2tJ5--<:/ o P.O. BOI
2053, Kone<lobu.
Pa pua , New Guinea

PJ8CM-Via W5....T. F.
Ja.ome, 908 Ho loway.
M,,:twesl C ily, OK
73 11 0

PJ9 MM _ To W1G NC
PYJZAE (T.inda da Is ·

land l--<::/ o PY1CK
TR8BJ--Via OJ 50...
VP1MPW_ To W50 PX
VPUEO--c l o WA6...HF
VP2l0U_ To WAI 0 TT.

NOT VE3FFA
VP2MT_ Via J AI KSO
VP2VDJ--To WAMHF
'o'R40X -----<:/ 0 P .O. Bo.

332. GU4dalcana l,
So loma .. Is la nds

YB3AB_ Vi. PA'lOU
l O.......- To WAnlS
ZDU B---<: / a ZOaAR
3AJ1 FY- Via F9UW
n3A-To VE3EOP
4W9GR---c/ o OK4""
5WUIl_ To W~KA. 1044

S. E 4~.d 51.. Cape
Coral, Fl 33904

5Z4Wl_ Via Dl~Wl

If>8IlC--To WA9SMM
QOSA-----<:/ o WA6AHF
Q0 51l-Via K40 0
QJ2Nl_ To ITlIAF
9K2E " -----<: / o S MJlOS
9QSSW_Via JA8J N
!lY4A_10 W2AVJ

W3FRV . . . . , 2 ,836.080
WAIRHA . , .2,257,668
W31V I ,006,790
AAJATX 9611,816
K2CW 965.611
K.CG 948,090

"Si"llie OPe•• IO.
All Sand

9Y.vr 3.~311.64oC

EA21 A _I .«~,seo

KHaIJ 1 .297,«0
OllAV 890.S90
OJ SJ H 105,640
VOI KE 6$1 .:003
8POA 655.571
VE3KZ 561.825
ON 6'o'N .. _ S31 .4OQ
WA1RFM/ VPl/ 50&.890
FPllBG 77.516
KX60C 464 ,121
J EI SSE ...•.. ~ I 2,65~

Si ngle e and
1 .6 "'Hz

KV. FZ 43.~00

" AllHIP , 14.105
OK' ATP 9,192
EA8C R ,1 ,8l16
KH6CH C ,3 ,630
QW MC 3,S75

3.5 MHz
VR3AH . .1 78 ,560
OH1XX 1:xl,36S
Dl6 KB .. 114.240
13G NQ __.. 107,lSO

WA9PB K . , 159,960
WA8GlV ,154 ,Oll8

21 MHz
W.WSF , 113,634
WA6KCX 80,122
AC9lT 71.904
W. WHK 67. 517
K9BGl 87•• se
AA6PGB 6e.600
WA7HRE 38,610
WA~ORU ...•.. 36.960
WA9LZA 301 .113
AC9ZTO .33.930
WB9KlB .•... , 31,9flO

28 MHz
WB.40S N , 5.1M4
K5EWJ , . 4. 520
W8WPC ,. 4.113
K9KWK 1.8:00
WA~EW X 1.586

M"lti· S ing l.
WA8Z0F . 1.631.184
W2YD ._ ,1,~87.250

W3BWZ I ,33>1,085
WA1NRF 1 ,136,12.
K3MNT17 1.055.472
WA6NGG .914.972
WAllCPX .. , .. 891,672
K2BT . , , .. 835,086
W7FR ,539,138
K60Z 528,515
K6ZM ,519 ,590

Mulli -Mulli
W3WJO 4.173,681
W2PV ._ 3,2SO,152

AIlIlD (on RTTYj-v,.
Geoff Smith , C & W.
PO. Bo. U . Bah.a ,n

CUAE- To WA3HUP
(callbook hsli!>g is
reported 10 ba inco.·
'ecl lo . a d,reel
ma'ling 10 CEOAE.
WA3HUP is OK in
callbook·1

CTUT---c/ o WIYRC
D2AlB--Via PO. bo a

262. S en gu e la , Re·
publi c 01 Ango ls

FGgCX'o' /FSI_ M, Wiae ,
W~PRO , ' 5 Willow Rd .,
Hamplon . VA 2~36~

FG8GD /FSI_ Vis wg.
IGW , Roule 12.
Bloomington, IN
(1~01

FG'GE/FSI_ To Wl'o'YE.
68 SChool 5 1" Weslon.
U.... 02193

FOtGC (1916 CO WW
Pr>on e Conlesll ---c l o
W"'MHF

FPaJP _ Vi. P .O , BOI
n~. 51. Pie.re el
U Pouelon

F"BG_ To VE1....IH.
P ,O. Bo o 663 . HaMu.
No... SColia . canada

Ht81C---c / o W2KF .
NOT W~KF

JW7ft)-Via l ....5NU
JY1ZH_ To DJ9Ze
UIiF/ C6 ....---c /o W~K'"
KCUAC--Via KI 0 DK
KG6Rl-BoI I89.

Saipan, Ma . iana
Is lands 96950

KG8SW _ To WIYBX,
5632 411h Ava , sw..
Saanle. WA 981 '6

KX6MU-----<: l o WB60PO

c omm un icat ions Board, Quez on
Boulevard, Quezon City , Phil ippines.

QSL Informarion

SEND IN EARLY FOR ALL CQ CONTEST FORMS

- I

-
- ~
13

W1BB/ l ,, 2 ,~75

K8W01 I ,430

3. 5 MHz
WIMX '08.288
Wl'<{W 30,561
WAllJ UN 28. 542
K90TB 23. lI~O

WIJlU 18.788
'<{2R R .... ...•. 17,516

7 MHz
W5WZO 322.383
WB50T X 284.900
WA7WXY 174 .720
WSV NE 143,184
K2lWR 115.050
WTYT N __ .. 112.320
WB4QGW 81.515
WB.OKE 60.100
W3G K 43.806

14 MHz
WB9lHt 281 ,55l1
We KFl 215 ,209
'<{ 6HlR .. , 267. 1SO
WA1 NKK ,235.175
WB2RWV 230 ,956
WA3SWF 221,130
K5BGB .. , 200,56 '
K21GW 1920456
W4AAV .. 1l1 1,520
WB4D1 U ,188,69'0
'<{ 8UOA 167.143
WA5RTQ 176.229
Ac eB DO 160. &88
W9KNI 160.126

""S ing le Ope rator
All eand

W3lPl .. , .. . 1 ,S38.764
W1ZM .. . . . •1,296,388
W2QXO 1,26 1.146
K1GQ _" 1,167,450
W4RX 1 . l ll1 , 1 4~
K3Z0 1,107 ,964
Wl YK . • . . . . 1,000.835
WAISTN .. , •. 892,&2
K6PlI 663,4&1
K2BMI 818.026
W1IA ,. ,&2,434
WB~AEX & 1.200
wtiPlH ., .•... 643 .967
KIlOX 823 ,400&
W3GRF 622.!l52
WI RR 783 .941
W4VWX 741,t15&
W3AP 121.112
W5WMU ....•. 711 .015
W!DAl l\ll3.14~

K4LRO 675 ,454
WIYN . . • . . , .611 ,822
AA3KOC ... , ,571,320
AD4BAI 518.058
W3KWB .. , 501,200
K6S E 50 7,150

SinQle Ba nd
1.8 MHo

K1PBW 22.626
W5USM . _, .3.420
K4YFO ~,3014

poe prefixes to class D. Calls issued
in previous years will stay the same,
except for some PI cans and those
graduating to a h igher class l icense.
For example, a move from class C
10 either c lass A o r B would change
the pre fi x 10 PA2 with the su ff ix
remaining the same.
YB8--This rare prefi x has been ac­
tivated by Franc isco, YB8ACM, from
Sulawesi Island , Indonesia.
Rec iprocity with Philippines- The
U.S. has had a rec iprocal agreement
with the Phil ipp ines since Oct. 25,
1976. Those wish ing to operate IOU
should apply 10 the Phil ippines Tete-



a montMy feature by

A. EDWAR D HOPPER, W2GT

Awards
News of certificate and award collecti ng

USA·CA Honor Roll

Special Honor Roll
All Counties

# 162-Joseph B. Vaughan,
K8NOP 12-29-76

Mike Gilmore, K7ClO acquired
USA-CA-l000.

Ron Toller, W4MNZ claimed USA­
CA-1000 endorsed All 2 x S.S.8 .

Cu rtis Gi dding, WBORJY (Not WBO­
RTY as reported last month) gained
USA-CA-500, endorsed All S.S.B.

USA-CA-500 Certificates were sent
to:

Ralph Young , WB4AJF.
Doug Hendricks. W7ISY.

Awards
Diploma De La linea Ecuatorlal
(DEHC): This Diploma is ava ilable to
stations making the required contacts
with stations in HC-Ecuador, the land
of, and named after the Equatorial
line, Contacts after 15 November
1945 count. Any band , any mode, and
s.w.t.s are OK.
Required:

Africa, Asia. Europe,
Oceania . . . . . . . . . 1 050.

Any Novice . . . . . . . . . .. . 1 OSO.
North and Central Ame rica . 2 asos.
South America 3 asos.
To apply, sen d data on QSOs and

One U.S. Dolla r or equivalent or 8
IRCs to DEHC Manager, A. Dorsch,
HC5EE, P.O. Box 253, Cuenca, Ecua­
dor, South America.

The Worked Delaware (W.DEl): This
Certificate of Achievement is issued
for confirmed OSOs with the three
counties of Delaware, which are:
Kent. New Castle and Sussex. asos
after May 1956 are valid. Send aSls
and postage fo r return of your cards
and to cover postage of the Award
to : John B. Wilson, K3AMS. 1005
Greentree Road. Newark, Delaware
19711. Award by courtesy of the De!a,
ware Amateur Radio Club and it is
also available to SWls.
North Carolina Counties Award : This
Award of the Alamance Amateur
Radio Club is issued in 4 Classes :
D-30 Counties: C-50; 8-75 and
A-lOO confirmed OSOs. Send GCR
list and $1.00 for basic Awa rd, en­
dorsements for s.a.s.e. Apply to: Ala­
mance Amateu r Radio Club rnc., P,O.
Box 503, Graham, N.C, 27253.

.00
WB~RJY nol
WBIlRrY1 1Ml
VE1AIG 1151
WB4RJF 1152
WB4RVW

1153
W7 1$V 1154

""VE1",IG 427
WS 7AV", 428
WB4RVW 429
K7CLO 430
W4MNZ 431

"00
WB~DPD 231

1500
W21'" ... 3 15

of the Olga post office (Orcas Island)
since 1975 but was gelling my mail
at Box 308, Eastbound , but I finally
decided to patronize the Olga post
ollice, so now my mailing address is
Star Route Box 42, Olga , Washington
98279.

" I started County Hunting in the
mid 1960s. I probably could have
finished All Counties sooner if I had
used a beam on 20 meters instead
of a vertical . I'm glad the chase is
over, have not yet decided if I'll go
for second t ime around . I might after
a while .

"Am now semi-retired , l iving on
Social Security . Have greatly enjoyed
County Hunt ing and was happy to
meet Patricia Smith, WA7G MX at the
Skagit County Hamtest and our pho­
tograph was in CO last month,"
Awards Issued

Joe Vaughan , K8N QP was proud
and happy to pick up All Counties
# 162.

The MAAAC Club Station, WBODPD
(Trustee , Bob , KOAYO) added USA­
CA-2S00 to it's collection. endorsed,
All Mobiles, All S.S.B.

Don Priebe , W2lN (ex-W2IAM) had
me send him USA-CA-1SOO.

Harry Daley, VE1AIG did a lot of
paper work and came up with USA­
CA-1000 endorsed All S.S.B. , All 20 ;
also USA-CA-SOO endorsed All S.S.B.,
All 75, All 20.

larry sntcn . WB7AYN obtained
USA-CA-SOO and USA-CA-l000.

Evelyn Well iver, WB4RVW was is­
sued USA-CA-500 and USA-CA-l000.

T he April. " Story of The Month" as
toto by Raleigh is:

Raleigh Poisson, W7PXA
All Counties # 146, 4-22-76

"First became interested in ham
radio in the mid 19305. but never got
the nerve to get a ham ticket at that
time.

" Ouring wwn , was in the U.S.
Army Signal Corps. I was sent to
Asmara . Eritrea where OUf group
started the large rad io relay slat ion.
I was transm itter attendant tuning up
transmitters. changing frequencies
and performing routine ma intenance.

" Before WWII I lived in Maine and
after WWII I lived in Massachusetts.

"In 1950 I came 10 Washington
Slate. joined the Spokane Radio Club
in the fall of 1950. Got my f irst ham
ti cket in 1951 and lived in the Spo­
kane area until May 1975 when I
came 10 Orcas Island, San Juan
County,

" Orcas Island, the Gem of the San
Juans , is the largest island in the San
Juan Islands with 56 square miles of
varied te rrain-rainfall averages 20­
25 inches per year; highest point is
Mt. Constitution, elevation 2409.

" Have been living 2'12 miles south

· P.O. Box 73, Rochelle Park , N.J . 07662.

Raleigh, W7PXA checking his cards and
heard to say, "Oh that last county, at last! "'

62 • CO • April, 1977
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Yo.o BIot._ 1-8. Hon . ....... . o ....
3·0~ .
Bun · .u. T". ... 113. J . .... n
_., T" . ... (03)823·(I(l71

(Conti 'wed on page 74)

April,1977 • CQ • 63

NEWPORT NEWS-York
NORFOLK-Isle of Wight
NORTON-Wise
PETERSBURG-Chesterfie ld or

Dinw iddie or Prince George
PORTSMOUTH- Isle of Wight
RADFORD-Montgomery
RICHMOND-Chesterfield or Henrico
ROANOKE- Roanoke
SALEM-Roanoke
SOUTH BOSTON-Halifax
STAUNTON-Augusta
SUFFOLK- Isle of Wight or

Southam pton
VIRGINIA BEACH-Isle of Wight
WAYNESBORO-Augusta
WILLIAMSBURG- James City
WINCHESTER-Frederi ck
CARSON CITY. NE V.-Douglas or

Lyon or Story or Washoe
WASHINGTON, D.C .-Monlgomery or

Prince George. Maryland
ALASKAN JUDICIAL DISTRICTS as

found in P.O .D. :::26: First / SOUTH­
EASTERN. Sec ond /NORTH·
W ESTERN. Third /SOUTH
CENTR AL. Fourth / CENTRAL

A nice letter from Tom Ross, K9·
GTO who said. "I w as part of a
happening in the history of amateur
rad io at 08l0Z. 18 December '76 on
3905 kHz. the Original B icentenn ial

(
Wa ...." u f.ctu... . bout 200 difftt....nt ."...." " .5)
covan" . both C.B. and .....u.u, t><o"d s .

Ask for ourcooperative

marketing agents

LOADED D1 POLE

BALUN , BL· S O A· 70A
FEATURES OF THE BALUN USED
"W_ "__ ",__.P.,,_.....,....-.. "W,_ ..~. '...' ..~ '_a_
,"*"....... ,__, _.- .....
''''''''''''''''*-- -• __... _ ' •• u •• _.... ..._- ----_ .-_ _ _.- ....__ , _ 2_._.....__ ._-...._ _..-...._.. _-

. _ . ·. .... 1__' __ .._ ...- - --....-..._" "",-----
1'- ."..... _,,__,_ ...._ --.----w _ ..... _ • • n .. .............,__.._.. .._.l".._ ....."_ 0- __ : ......... __._..,-_.... _.- -'-.._-_ ..__ .... __ ....-_....._.._._..-

~". .• I<>no~ Blot• .•
& 1& ~,·o..~..., _ ....... . ~.

To 177. J .....n""'on.,T" (03 lll;ll· ~~] 1
C.b.. Ad ' -YCT......EL.EX·
T." Ke J;l(l l&& T.. ... [LE I(

- EX I"OATEO SALE$ BY :-- - MAMJFAC~BY:

TAMAELECTRONCS CO..LTD. J AP ANRA K I'lOUSTRY co..LTD.

Ii"DANTENNAI

have been absorbed inc lude Princess
Anne. Norfolk and Nansemond in
Virg inia and Ormsby . Nevada . Al so
Carson City . Nevada is now consid­
ered an Independent City . Thus at
this writing we now c red it 3075
COUNTIES.

In Vi rginia :

ALEXANDRIA- Arl ington or Fai rfax
BEDFORD-Bedford
BRISTOL-Washington
BUENA VISTA-Rockbridg e
CHARLOTTESVJLLE-Albermarl e
CHESAPEAKE- Isle of Wight
C LIFTON FORGE-Alleghany
COLONIAL HEIGHTS- Cheste rfield

or Prince George
COVINGTON-Alleghany
DANVIL LE-Pittsylvania
EMPOR IA---Greensvill e
FAIRFAX-Fairfax
FALLS CHURCH- Fa irfax
FORT MONROE-York
FRANKLIN- Southampton
FREDERfCKSBURG-Spotsylvan ia
GALAX-Carroll or Gra yson
HAMPTON-Yo rk
H ARRISO NBURG-Rocki ngham
HOPEWELL-Pr ince George
LEXINGTON-Rockbridge
LYNCHBUR G-Amherst o r Bedford

or Campbell
MARTINSVILLE-He nry

EL
C," C A f E 0 '

AC ENENT

•.
A...I" • • ;. SI.Ii.. .

- ......._.
~- Delaware-,,,- Counties

Award .

* - -

Kar /A dk ins , WA 6MAR,
one of the best iJnd
most consistent Net

Controls.

Notes
This is being written short ly after

New Years and I w ant to since rely
thank ALL for the nice Ch ri stmas
and New Years ca rds that arrived
from all ove r the U S., Japan. South
America and Euro pe-they warmed
th e cockers o f my heart.

Sad to report th at County Hunte r
and MARAC member. Edward Van
Bosch . W6KDJ (eK-WB6HOO /K9BHE)
became a anent key 12-20-76, per
W6CCM.

It seems that everyone has a d if­
ferent idea about the Independent
Citi es and the A laskan Judic ial Dis­
tr ict s . so here is the d ata:

Wisconsin Counti es Award : The basic
Award fo r 40 Counties and endorse­
ments for 60 and 72. Send GCR l ist
and $1.00 to : Bob Thorne, K9DAF,
1743 N. C layton Avenue . Neenah,
Wisconsi n 54956.

Independent Citie s

The followi ng is a list 0 1 Ind epen­
dent CI ties and Counties lor which
they may be used-remember no
mailer how many times yo u work a
station o r st ations in such a Ci ty.
you may use the CIly only once-so
be su re to pick th e ONE you need.
Since US A-CA sta rted. counties that



Propagation
The sc ience of pred icting radi o conditions

a monthly feature by

GEORGE JACOBS, W3ASK

T wenly meters should continue to
be the optimum band for DX during
April. The band shou ld open to most
parts of the world shortly afte r sun­
rise, and remain open for DX during
most of the daylight hours. With
longer hours of daylight , the band
will often remain open well past sun­
down, with a late peak in conditions
towards South America between 10
p.m. and Midnight. local time.

Expect fewer openings on 15
meters compared to the winter
months, but some fairly good DX still
should be possible during the day­
lighf hours. Best bet is for openings
towards southern and tropical areas
during the afternoon hours when
conditions are HIGH NORMAL or
better.

Not many DX openings expected
on 10 meters this month , but an
occasional one should be possible
from all USA time zones towards
Central and South America . and from
the western states towards the South
Pacif ic. Be su re to check th is band
during the afternoon hours when
conditions are HIGH NORMAL or
better.

Expect an improvement in OX con­
ditions on 40 meters during the
month , The band should open
towards Europe and the east an hour
or two befo re sundown ; towards the
south an hour or two af ter sundown,
and towards the west after Midn ight
and peaking an hour or so before
sunrise, Expect good OX openings
throughout the hours of da rkness.

Good DX openings to many areas
of the world should also be possible
on 80 meters during the hours of
darkness and at sunrise.

There is also a chance for some
160 meter DX openings during the
same time period as 80 meter
openings.

Seasonably favorable propagation
conditions should continue during
Aprif for openings between the
northern and southern hemispheres.
Best time to check these openings

' 11307 Clara St., Silver Spring, MD 20902.
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LA ST MINUTE FORECAST
DaY-lo -Da y Co nd ilions hp" ctad For April, 1977

hpeC led Signal Qualify
Pfo pagation Inde . '" '" '" '"0"
Above No rma l: 10. 20 , , a c
High No rma l : 8 . " e a c 0

" rr
Low Normal. I, 4, 6 .7 . " C 0 ,

s 1 ' ·1 3 . t s , rs
22-23 , 2.'>· 26, aa

ge lo w No rmal ' 2· 3 , s, C 0 s e
re l a o 24 , 29·30

D,slu rbed " 0' e , ,
Wherc n<pecre d .ig" al qu," Jly is
A~hcellenl Olw n ing , e ,ccploo nall y s"ong , .teHdy

Slgn " l. 9 fea 'c , lh an 59 1 30 ~B

B -- Go o d o pe nmg, m O(IC"'le ly st rong sig na ls VA'y ­
ing b e lw"cn 59 and 59 I 30 ee . w'ith l'It I.. ladln9
0' nOlsc.

C - ,a ll opening. s igm,ls be'ween mod",ately .(rang
,'nd wea~. VAry ing bolwc cn S3 and 59, with
s o me lad ,n g And n<>,~e

o Poo r o pen,ng. w ith we"k si qn~ l ~ ,~ ,y in9 be ­
tween S1 And S3. and wil h con.i~Nable f ~d i ng
an ~ n o ise

E - No ope" ,n>! e xp ec ted

HOW TO usr THIS rORECA5T
F ln~ p ropagation index ~..oci ~ l e<l wi' h p a rlic.
ul ,,, b~ nd o pen,ng from Propagaho n Ch",ts ap ­
pe ar in g on th e lo llow ing pages

2. With tho propagatoon index. u.e the ~bov" l~ble

to find Ihe exp"clcd signal quality associ"te~

wilh the band openm>! lor any day 01 the monih.
Fo r e xa mp le , ae ope ning show n in the charts
w ith ~ propagalion Inde . 01 (3 ) w ill be tai' (e)
On Ap ri l 1. p o o r (0) o n Iha 2n <l ~n<l 3 r<l, lair
IC) o n the 41h

fo ' up dal"d rnlo rma l io n d ia l Are a Code ~ 1 6·883·

6223 10, OIAL-A ·PROr . su bsc flbe to o i-wee kly
MAIL_A _PROP, P ,O. So. 66 . Norlhporl , NY 11766

from the USA to Austra las ia , South
America, southern Africa, etc. is du r­
ing the tw ilight period at sundown
and sunrise, on 20 mete rs. Th ese
inter-continental openings can take
place at other times and on other
bands as well, as shown in the OX
PROPAGATION CHARTS,

Thunderstorm activity is expected
to Increase during April In the
northern hemisphere , and this should
result in increased levels of static on
all h.f. bands, but especi ally on 40.
80 and 160 meters.

V.H.F. l onospher ic Openings
Lyrids, a major meteo r shower

should take place April 21-23. Expect
it to peak during the early morning
hours of April 22, w ith an average of
15 good-sized meteors entering the
earth's atmosphere every hou r . This

should make possible meteor-scatter
type openings on the v.h.f . ban ds.

A seasonal inc re ase in sporadic-E
ionization usually begins during April,
and conti nues through the spring
and summer months. Expect an in­
crease in short-skip openings on
both 15 and 10 meters during Ap ril ,
as well as an occasional opening on
6 meters , The openings on 10 and 15
meters will range between approxi­
matel y 400 and 1300 miles, while
those on 6 meters wttl usually be be­
tween 750 and 1300 miles. While
Sporadic-E ionization can occur at
just about any time, there IS a
ten dency for it to pea k between 8
a.m. and Noon and again between 5
and 9 p.m.. local t ime.

Widespread auroral displays can
occur during Ap ril. b ringing with
them unusual ionospheric short-skip
openings on the vhf bands. Best
times for these to occur are during
periods of radio storminess on the
h.f. bands. Check the Last Minute
Forecast at the beg inn ing of this
column for those days during Ap ril
that are expected to be BELOW
NORMAL or DISTURBED.

Sunspot Cycfe Activity

Accor d ing to the Swiss Federal
Solar Observatory at Zurich , Decem­
ber, 1976 was a month of variable
sunspot activity. The sun was com­
pletely spotless for the fi rst week of
the month, but the number of spots
inc reased ourte a bi t du ring the re­
main ing three weeks. Sunspot activ­
ity reached a peak on the 16th w ith
a daily count of 39. The monthly
median val ue was 15. This results in
a smoothed sunspot number of 12.7.
centered on June, 1976. Th is means
that the p resent sunspot cycle has
remained slalled at a level of ap­
proximately 13 for the past live
months. A smoothed sunspot level of
approximately 9 is forecast for Ap ril.
1977.

Short-Skip Propagation
For openings bet ween 50 and 250
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miles, use 80 meters during the day
and 160 meters at night . Betwe en
250 and 750 mi les, 40 meters shoul d
be best during th e day, 80 meters at
sunrise and sunset. and 160 meters
during the hou rs of darkness. For
openings between 750 miles and the
one-hop, short-ski p limi t of 2300
mi les, use 20 meters during the day,
40 meters at sunr ise , and 80 meters
during the night. Expect an increase
in short-skip openings on 15 and 10
meters between distances of 400 and
1300 miles, but th ese w ill occur
sporadically. There is also the pos­
si bili ty for open ings on 15 meters
during the afternoon hours over dis­
tances between approx imately 1300
and 2300 miles. Check the CO
Short-Skip Propagation Chart wh ic h
appeared in last month 's colu mn for
more details.

The OX PROPAGATION CHARTS
in this month 's column contain OX
propagat ion predi ctions for each
amateur band between 10 and 160
meters for the period April 15 through
June 15, 1977. Beginn ing this month
and continuing through the summer
and fa ll , the t imes shown in the
CHARTS wi ll be local daylight t ime
(EDT, COT, MDT and PDT).

73, George , W3ASK

HOW TO USE TH E ox
P I'IO PAGA TION CH ARTS

1. U.. Ch.rI ..pp'Op,i..", 10 your ...... m itte ,
loe. l iOft. The E••te.n US A CII.rt C.n be used In
1"- 1. 2. 3 . 4 . •. KP4. KG4 .nd KV4 .,... In til..
USA .nd Itdl.e.nt eall .r.... In C.n.d.; II>e Cen-
tr.l US" Ch.,1 In Ih.. 5. 51 .nd 0 : Ih e We . l ·
• rn US" CII.rI In Ih . 6 .nd 7 ., nd w ith
,om..wh al I... accu,. cy in Ih. KH6 . n" KL7 . ,... .

2 , Th. P..dict . " t imn 01 op.nlng • • r. lo u n d
under the . p proprle te me te. b. nd colu mn (15
th,ough 80 Me ter. j fo' a pa,tl cula , OX , .glon. n
, ho wn In tha I. U lIa nd column o f th . C he ' t• . A ••
Ind iC . les th. b••1 ti m. to IItt. n lor 10 mele,
opening" • bnt t,m.s lo r 160 m.t., openings,

3 . Th e p,op. g.lion Inde" I. tile n u mbe' tII.1 IP­
pe.rs in t 1 . lte, the li me 01 ••CII p ,edict. d
<>p.ni ng , Til. ind• • indiC.I.. til . numbe ' 01 " . YS
du,ing the month Oft Wh iCh 1"- o_ing Is ••_
t>ected to la• • PI.C... lo Uow"

(41 0 t>en ing .hould oecu' Oft _ 'a th.n 22 d ayt
t31 OpenIng thOUld OCCU' bet_n 14 .nd 22 d ayt
(2) Opening thould occur bet_n 7 . nd 13 d.,t
(1) Opening .hOUld occu r cn In ' III.n 7 d . Y'

Rale' 10 II>e ··LISt Minu t. ForK ..I" . 1 the begin­
ning 01 th it Propeg.liOft column fo' 1"- .Clu.l
d.tel o n wh iCh In o pening w ith ••pacific P,op."._
lion indeo il l ikt ly 10 OCCu' ...h d I". Il gn. 1 q u. l ity
th,t c an be • • t>eCIe<:l .

4 . Tim e Ihown In Ihe C h e rtl . ,. in Ih . 2 4_hoU1
s y' te m , wh e , e 00 Is mid n ig ht : t2 I' noon ; 01 il 1
" .M" 13 i. 1 P. M.. e tc , " p p , o pr i.t. "ayll9M l im. II
u..d . nOl G MT, To co nva rt to G MT. a"" 10 Iha li m• •
' '' e wn in I". I Oo'oo ,l a l. chlrt 7 h o u ' . in P DT
l o ne . 6 1I0 u rs In MDT Zo n... 5 hours In COT l o ne .
.nd ~ 11010" in EDT Zo ne. Fo' mpl • . I ~ hOUri
In Wash lngtOft. D,C , i. 18 G MT. W" II la 20 ho u••
i.. LOS " n g . I... il i. 03 G MT. • 11'.

5 , T"- eII.,tt .,. based uPOft • t, .nsmltt.,
powe' 01 250 ••ttt c .• • 0 ' 1 .... . P.•·p , On sid.,
b.nd . Into. d ,polt .nfenn•• q u. rt• •.w....I. n g....
.bove g ,ound Oft 160 tnd 80 Ia,. . • h.ll ·w ....bov. g'ound on 40 tnd 20 nd ......
I.ngth .bo... 5I,ou nd Oft 15 .nd 10 1 For ••eII
10 db 5I.in .bo... Ih... ,.I.,.ne. 1 1•. til.
p'Op.g.,ioll 1110'.. wm in c ' .... by on. 1 1. fo,
••ch 10 db 10... il "'ill lo"'e. by 0... 1 1.

6 . P ,op.g.lio.. d . t•. co nt.ln . " In Ih. C~"rts lin
been p rep..." ' , o m b.s lc d e l . p u b ll. h.d b y th.
Intt lt ut. Fo ' T" le communlc.l lon Sc l.nc.. 01 Ihe
U,S , Oe ol. 01 Co mma , ce. 8 0 u l" e " Co lo r. d o. 80302 .
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a monthly feature by

FRANK ANZALONE, W1WY

lendar
News/views of on-the-air competition

I I's back to the "ole soap box."
Take a look at the long list of activi­
ties scheduled lor the month 01 April ,
and the resulting doubling-up 01
dates. We lost the second week-end
because of Easter, but the ARRL
" Marathon" in February and March
does not help the situation any.

Really now, is it necessary to have
two 48 hour periods for each mode?
All the other major contests only
occupy a single week-end. I have
always said and still contend that
the other organizations are not get­
ting a fair shake.

Remember we want to look like
nice guys come the WARC in 1979.

Bob Thompson, K6SSJ has ad­
vised me that the 1977 Fresno Inter­
national OX Convention on April 1,
2, and 3 will be the biggest yet. A full
program is being planned, exhibits,
equipment demonstrations, technical
talks and a contest forum that will
leature several tamous OX guests.
The Club station, possibly with the
special call NC6DX, will be on the
air on all bands during the entire
Convention period.

The Dayton Hamventton will also
be held in April, at the end 01 the
month, but no program has been re­
leased as of this date (rmo-Janu­
ary). II is hoped that a Contest Forum
will be included, last year's being
such a huge success.

73 for now, Frank, W1WY

Com mo n Market OX Contest
C.w.----()6()() to 2400 GMT Sat., April 2
Phon~ to 2400 GMT

Sun" April 3

The purpose of this contest is to
increase activity between radio ama­
teurs in the Common Market of
Europe and the rest of the world.

There are 9 countries in the Com­
mon Market. Belgium, West Germany,
Italy, Denmark, Great Britain, Lux­
embourg, Ireland, Netherlands and
France.

Classe. : Single operator-all band.
low band (80 & 40), high band (20,

'14 Sherwood Ad., Stamford. CO"". 06905

66 • CO • April , 1977

Calendar of Events
•Apr. 2-3 Polish " SP" C.W. Contest
Apr. 2-3 Common Market OX Contest
Apr. 2-3 Tennessee OSO Party
Apr. 2-3 6 Meter Contest
Apr. 2-4 Zero District OSO Party

"Apr. 2-4 ARC I ORP Contest
Apr. 3 Wisconsin eso Party

'Apr. 12-13 DX-YLtoWfVEYLC.W.
, Apr. 16-17 Polish " SP" Phone Contest
Apr. 16-17 Bermuda Contest
Apr. 16-17 County Hunters SSB Party
Apr. 16-17 Florida QSO Party
Apr. 16-17 ARRL CD CW. Party
Apr. 23-24 ARRL CD Phone Party
Apr. 23-24 Dutch PACC Contest
Apr. 23,24 Swiss "H-22" Contest
Apr. 26-27 DX-YL to WIVE YL Phone
May 1-2 Connecticut eso Party
May 7-8 Vermont OSO Party
May 7·9 Georgia OSC Party
May 14-15 Massachusetts eso Party
May 14-15 Kansas eso Party
May 14-16 Michigan OSC Party
May 15 World Tele.-Comm. Phone
May 22 World Tele.-Comm. C.W.
May 21·22 NewYor\( State eso Party

•Covered last month.

15, 10) and multi-operator, single
TX, all band only.

Exchange: RS(T) plus OSO num­
ber sta rting 001.

Points : For Common Market ste­
tions-oSO with other CM stations,
1 point. With non CM inside Europe,
2 points. With all other countries. 5
points. (Own country may be worked
but for multiplier only.)

For non eM slations-oSO with
CM stations, 5 points. With other
Europeans, 2 points.

Multiplier: For CM-Each DXCC
country worked on each band. For
non CM-Each CM country worked
on each band.

Final Score: Total OSO points x
total multiplier from each band.

Awards: Certificates will be given
to the highest scorers in each class,
In each country. on each mode.
Trophies to the Top scoring single
operator in each mode, In the CM
and outside the CM.

There is a S.W.l. Class. Score 5
points for each complete aso re­
ported. Certificates for both c.w. and
phone.

Use separate log for phone and

c.w. and lor each band. Include a
summary sheet and the usual signed
declaration that all rules and regula­
tions have been observed. Disquali­
fication regulations for excessive
dupes and etc. will be enforced.

Mailing deadline is April 30th to:
Michel Le Bon, ON4GO, cnee de
Wavre 1349 B, 1160 Brussels ,
Belgium.

Tennessee OSO Party

Two Periods (GMT)
2100 Sat. Apri l 2 to 0500 Sun. Apri l 3

1400 to 2200 Sunday, April 3

Many counties with low activity
will be activated by portable and
mobile stations for this the 7th an­
nual party.

The same station may be worked
on each band and each mode,
mobile and portables in each county
change. Tenn. may work other in~

state stations for OSO and multiplier
credit.

There is a bonus period for out-of­
state stations. Look for Tenn. mobile
and portables on Sunday between
0500 and 0600 on 75 meters.

Exchange: Signal report and OTH.
County lor Tenn., state, province or
country for others.

Scoring : One point per OSO.
Tenn. stations multiply total asos
by sum of (states + provinces +
Tenn. counties) worked. Out-of-state
stations, OSOs by Tenn . counties.
(max. 95)

There is a 200 point bonus for
Tenn. mobile and portable stations
for each county change outside own
county. (min. of 10 asos per county)

Frequencies: CW - 3550, 7050,
14050, 21050, 28050. Phone-3980,
7280, 14280. 21380, 28580. Novice­
3725, 21125, 28125. (no repeater
contacts)

Awards: Certificates to each sta­
tion submitting a log with 15 or more
contacts. Plaques will be given to
the top phone and c.w. scores in
Tenn. and out-or-state entries. and
the winning mobile, and portable
stations.



Gary Cervo, WB6EXW, operating Northern California DX Club Conlestpedil ion station
FO(JGC, Irom the island 01 Moorea during the 1976 CO Worldwide Phone Contest. Gary
passed out many additiona l 80 meter contacts be tore and atler the contest. His rig

inc luded an FT·l0tB termin ated in a coconut palm. QSLs go to WA6AHF.

Use a separa te log sheet for each
band wi th ove r 25 aso s, and a
check sheet for logs with over 100
contacts. There is a d isqual ification
clause for sta tions solici ting contac ts
from non-contestants.

Mailing deadl ine is May 1st to :
Dave Goggio, W40 GG , 141 9 Favell
Drive, Memphis, Tenn. 38116. Include
a s.a.s .e. if eligible for a certificate.

6 Meter Ground Wave Contest
0300 to 0700 GMT Sunday, Apr il 3
(9 P.M. to 1 A. M. CST Sat. April 2)

The Global Research Radio Club
is sponsoring this contest for the
preservation and encouragement of
6 meter activi ty. Contacts may be
made on any mode allowed in the 6
meter band. It is suggested you write
to K9DTB for more details.

Scoring is determined by the dis­
tance of the contact from your a TH.
The areas are divided in to zones as
fo llows: Zone 1 stations with in 25
miles, 1 point. Zone 2, 25 to 50 miles,
2 points. Zone 3, 50 to 75 miles, 3
points. Zone 4, over 75 miles, 4
points. (In the event 0 1 a band open­
ing however skip contacts will be
worth only 1/2 poin t regardless of
the distance.)

Awards will be made in the follow­
ing categories : Mobile, Portable,
High Power, 100 watts and over.
Med ium Power, 51 to 99 watts. Low
Power, less than 50 watts. (no re­
peater contacts perm itted)

The Society for the Preservat ion
and Encouragement of S ix Meters
will issue cert if icates to all submit­
t ing a log. Prizes to th e 3 top scores.

Sco re you r log and include a sum­
mary sheet ind icat ing you r power,
c lassificat ion etc.

You are invited to join the SPESM
6 meter net every Sunday morn ing,
9 AM CST on 50.125.

Mail ing deadline is May 31st to:
Gl obal Research Radio Club, All :
Phil Caruso, K9DTB , P.O. Box 271,
Lombard, III. 60146.

Zero District QSO Party
Starts : 2000 GM T Satu rday, Apr il 2
Ends: 0200 GMT Monday, April 4

Th is year 's Part y is sponsored by
the MissisSippi Valley Rad io Cl ub.
Th is one cove rs a lot of territory and
should c reate a lo t of activity.

Stations outside the Zero Distri c t
will work Zero stations only, but
Zeros may work bo th in and out of
d ist r ict stations. The same station
may be worked on each band and
mode.

Ex.change : aso no., RS(T) and
aTH. County and ARRL section 10r
Zeros, ARRL section only for all
o thers.

Scoring : For Zeros: Total asos
multiplied by (ARAL sections + Zero
counties + DX countries) worked.
For others: Total asos multiplied by
(Zero cou nt ies + Zero sections)

Frequencies: C.W. - 3560, 7060,
14060, 21 060, 28060. Phone - 3900,
7270 , 14300, 21 370, 28570. Novice­
3725, 71 25, 21125, 28125.

Awards: Attractive four color cer­
ti ficates will be given to the top
scorers; both genera l and novice/
technic ians, in each AARL sec tion.

Mail ing deadline May 15th to :
Mississippi Valley Radio Club, 3518
W. Columbia, Davenport, Iowa 52804.
Include a s.e.s.e. for results.

Wisconsin QSO Party
Start s: 0000 GM T Sunday, April 3
Ends: 2359 GM T Sunday, April 3

This year's party is jointly spon-
sored by the Neenah-Menasha and
the Yellow Th under Amateur Radio
Clubs. The same stat io n may be
worked on each band and mode, and
county c hange for mobile /portable
operation. Wisconsin stations ma y
work other Wis. stations for a so
and mult ipl ier c redit.

Ex.change: RS(T) and aTH. County
for wrs., AR RL section or country
for o thers.

Scoring: For Wis. - W/ K and VE
csos, 1 point. OX OSOs, 3 points.
Mult iply total a s o points by ARRL
sections and Wis. coun ties worked.
(max. 146)

KP4 , KH6, KL7 and KZ5 coun t as
OX and also as a section multip lier.

Out-of-state-Multiply Wis. osos
by number of Wis. counties wo rked.
(max. 72)

Frequencies : 181 0, 3550, 3735,
3900,7050, 7135 , 7235 , 14050, 14280,
21050 , 21135, 21300, 28050, 28600.
Also 50-50.5 and 144-148.

Awards: Certificates for the top

scoring Fixed . Mobi le, Portable,
Novice and VHF stations in Wis.,
each AARl section and OX country.
There is a Trophy for the Wis. club
entry wi th the highest combined
score 01 it s members.

Indicate each multip lier the firs t
t ime worked and include a summary
sheet wi th your entry.

l ogs must be received by May 6th
(May 20th for OX) and go to : Ken­
neth A. Ebneter, K9EN, 822 Wauona
Trai l, Portage, Wis . 53901. Inc lude a
large s.a.e.e. for results.

Bermuda Contest
Sta rts : 0001 GMT Saturday, April 16

Ends : 2400 GMT Sunday, April 17

There are a couple of major
changes in thi s year 's rules.

1. The contest pe riod has been
extended to a fu ll 48 hours . However
the operati ng period for scori ng is
limited to 36 hours. Off period s to
be clearly logged, and each period
to be not less than 3 consecutive
hours.

2. Phone and c.w. have been com­
bi ned into one contest. The same
stat ion may be worked once per
band, e ither on phone or c.w" but
not on both modes on the same
band, for a so and mu lt iplier c redi t.
(c ross band or cross mode not
permitted)

1976 Winners
YL Anniversary Party

C.W. Pllane
DlOEK 86D Gold Cup YN1KG 12.711
I3MQ 817 Cert ificate sean 12,152
VElAMB 646 Cert if icate FG7Xl 8,910

Combined CW & Phone
HC2Yl 12,385 Hager Award
VE7DTO 5,648 Hager Award
K6D1.l 4,955 Corcoran Award
DK5TT 1,168 W6NZP Memorial
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Lloyd and Iris Colvin operating ',om the Virgin Islands during the 1976 CO Worldwide
Phone Contest. Uoyd and Iris were recently inducted into the CO DX Hall 0' Fame, see
February issue. At W6KG IAJ3 they made 6.800 OSO's with 125 counrries . including
nearly 2JJOO 050's in the phone section of the contest. During the e.w, weellend they

made a 2nd 2000 contacts 'rom VP2VDJ in the BritiSh Virgin Islands.

Amateur
mcrease

Awards

(Continued on page 74)

7077.
7277.

3577.
3977.

0000 to 0500 Sunday, April 17
1400 to 2400 Sunday, Apri l 17

This is the 12th annual aso Party
sponsored by Florida Skip.

Phone and c.w. are separate con­
tests. The same station may be
worked on each band for aso and
multiplier credit. Floridians may work
in-state stations but for aso points
only.

EXchange: RS(T) and aTH. County
for Fla., state, province or country
for others.

Scoring : For Florida-l point per
aso. Multiply total by sum of states
(49), provinces (12), and OX coun­
tries (max. of 12) worked.

(Fla. mobiles and portables using
emergency power, 200 w. or less,
can multiply their total score by 2.)

Out-of-state--1 point for each Fla.
aso, 2 points if its a mobile or por­
table. Multiply total aso points by
number of Fla. counties worked.
(max. 67)

Frequencies : C.W.
14077, 21077. Phone
14317, 21377.

Awards: Certificates, phone and
c.w., to the top single operator score
in each state, province. OX country,
and each Fla. county. There are also
5 plaques to be awarded as follows :
Top single operator in Fla. and out­
of-state, both phone and C.W. , and
to the Fla. Club with the highest aq ­
gregate score.

There is a disqualification clause
for excessive dupes, multipliers and
other obvious reasons. Stations dis­
qualified wi ll be barred from next
year's Party.

Inc lude a summary sheet showing
the scori ng and othe r pertinent in­
formation. Al so a signed declaration
and you r name and address in
Bloc k Letters. Include a 13¢ stamp
for Florida Skip issue with resu lts.

Mailing deadline is May 30th 10:
Florida Skip Contest Committee,
P.O. Box 660501 , Miami Springs.
Florida 33166.

P.A.C.C. Contest
Starts : 1200 GMT Saturday, April 23

Ends: 1800 GMT Sunday. April 24
Its the world working the Nether-

lands, all bands 1.8 thru 28 MHz.
both phone and c.w. The same eta­
tion may be worked once only on
each band, either phone or c.w.

Exchange: RS(T) plus a aso num­
ber starting with 001. PAlPI /PE
stations will include two letters indi­
cating thei r province. (579001 /GR)

There are 12 provinces : DR, FA.
GO. GA. LB, NB, NH, ov, UT, VP,
ZH. Zl. Making a possible muttrphar
of 72.

sponsored by the Mobile
Radio Awards Club to
activity for the County
program.

Emphasis is on mobile and por­
table operation. Fixed stations may
work other fixed stations but once
only. Mobile and portables may be
worked for each county or band
change.

Exchange: Signat report, county
and state. Country for OX stations.

Points: Contacts with a fixed W/K
or VE 1 point, 5 points if its a OX
station. (KH6 & KL7 are OX) 10
points if its a mobile or portable.

Multiplier: Total U.S. counties plus
VE stations worked. Counties are
counted once only, but VE's each
time worked on each band.

Final Score: Total aso points x
(counties + VE stations) wo rked.

Frequencies: 3920 - 3940, 7220
- 7240, 14275 - 14295, 21375 ­
21395, 28575 - 28595. Th is yea r
there will be a "Mobile/Portable
Window" of 10 kHz as follows: 3925
- 3935. 7225 - 7235, 14280 ­
14290. This space has been set aside
for working M/P only.

Awards: Certificates to the Top
10 fixed and mobile stations in the
U.S. and Canada, and in each OX
country. Four plaques, to the lop
fixed U.S. or Canadian. OX station.
and 1st and 2nd Mobile stations.
Only single operator stations eligible.

It is suggested you write woaws
for detailed rules, log and summary
sheets. Include large s.e.e.e.

All entries go to : John Ferguson.
W0aWS, 3820 Stonewall ct.. Inde­
pendence, Missouri 64055.

Florida QSO Party
Three Periods (GMT)

1500 to 2000 Saturday, April 16

~---

Stations in the U.S. and Canada
may work the United Kingdom and
VP9s only. While U.K. stations may
work W/K, VE and VP9s.

Participation is for single operator
stations only , and operation must be
from their own private residence.

Exchange: RS/RST report and
OTH. Stale for W/K, province for VE,
county lor the U.K., and Parish for
the VP9s. (Parish not used in the
multiplier)

Scoring: Each completed aso,
phone or c .w., now is worth 5 points.
Multiply total aso points by the
number of different Vpg stations
worked on each band. 3.5 thru 28
MHz. , for your linal score.

Awards: The top scorer in each
State, Province and U.K. county will
receive a printed award. The over-all
winner in the U.S., Canada and th e
U.K. receives a Trophy to be
awarded at the Society's Annual
Dinner held in October. Round trip
air transportation plus accommoda­
tions will be provided to overseas
winners to accept their award in
Bermuda. (Trophy winners in the
1975 and 1976 contests are not elig­
ible for Trophies, only area ceruu­
cates.)

Check your log for duplicates.
compute your score and sign a
declaration that rules and regula­
tions have been observed.

All entries must be received
before June 30th by the Radio So­
ciety of Bermuda Contest Commillee,
P.O. Box 275, Hamilton 5, Bermuda.

County Hunters SSB Contest
Three Periods (GMT)

0001 to 0800 saturday, April 16
1200 Sal. Apr. 16100800 Sun . Apr. 17

1200 to 2400 Sunday, April 17
This is the 6th annual contest
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Fig . 4- Two simple " receivers" for fight
modulated signals. Both should be fed to

audio amplifiers to recover the signals.

Antennas (from page 27)

antenna measurements were bac k
to normal."

"That sounds like a psychological
crutch to me," laughed my friend,
as he prepared to depart. " If the
OX doesn 't come back, simply re­
run all you r antenna measurements.
Then when you ca ll again, you can't
miss."

"Too bad li fe isn 't that simple," I
replied.

drive optical fibers but here pulse type
modulation schemes are employed as
the peak power out of such devices
can easily reach into the 10's and even
100's of watts.

Naturally, to utilize such high
speeds, photodetectors have also
been developed to receive and de­
modu late the incoming light signals.

Because 0 1 the obvious advantages
of optical f iber systems over the more
conventional " hard wi red" approach,
the use of these unique cables will
undoubtedly become more and more
common as time goes on.

In the event that the many experi­
menters reading th is column wish to
do some of thei r own investigations
we are inchrdlnq the schematics for
a simplified LED " transmitter" and
photodiode "receiver" . These may be
coupled to the various low-cost "ex­
perimenters optical f ibers" currently
available from the various surplus
houses.

If there is enough interest we wi ll
be glad to make a simple kit lnclud­
Ing a length of low- loss cable, a
medium speed LED and matching
photodetector avai lable - please let
us know.

In conclusion, th is column begins
the sixth continuous year of Math 's
Notes. I wish to personally thank all
of my readers for their encourage­
ment, support and comments both
kind and constructive and promise to
maintain the general format and wide
range of topics covered.

73, Irwin , WA2NDM
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In Focus (f rom page 31)

undesirable. You can get just so
much out of a 6SK memory.

L'/mage D'Aprile?
Every year at about ttrls t ime, I

notice Queer happenings with my
slow scan gear. An example of the
problems I have experienced is
shown in fig. 15.

If you can suggest what might be
happeni ng each year on the day
after March 31st, please d rop me a
l ine. Same old address, 2112 Turk
Hill Road, Fairport, N.Y. 14450.

Regards, Bill, W2DD

)
,..,.{

'0'
)

,..,.(

,.,
Pin type d iode

'0'

" 0

suppose it's just th is gloo my Janu­
ary day, but I'd sure like to sit in
fron t of a fi re wi th W9UZ , The Old
Man, Rockey, and some others and
just chew the rag abou t Sch~ell's
letter. Seems to me that we'd all be
talking the same language.

73, Ade, K8EEG

One very interesting fact concern­
ing this type of transmission system is
that the " carrier" is light. Therefore,
by the proper modulating methods,
very wide bandwidths of several hun­
dred megaHertz can be achieved.
Compared to coaxial cable, where
even 10 MHz video signals suffer de­
gradation ove r runs of a few hundred
feet, fiber optic cables can achieve
very low loss runs lar in excess of
even the highest quali ty coax. In ad­
dition, since the basic fiber material is
glass or fused silica, the cab les are
generally impervious to water, temp­
erature extremes, hazardous environ­
ments and animals when buried in the
ground.

As just mentioned however, to gain
the fu ll advantage of an optical fiber
system, high speed modulation sys­
tems are a must. The most common
source in use at present is the light
emitting diode. Special types have
been fabricated and are available
which will swi tch Irom full on to full
off in several nanoseconds. This al­
lows modulating speeds into the hun­
dreds of megaHertz and will no doubt
be improved upon in the future. Solid
state laser diodes are also used to

Math's Notes (from page 32)

non figu res of anywhere from 450 to
1500 db per km are commonly avail­
able f r om some of the surp tus
sources. As a result, the choice of a
particular fiber is a function of the
length of the communications l ink
desi red , the power of the input modu­
lated light source, and the sensitivity
of the detector. In familiar " radio
language" the length of the path to
be covered functions of the power
of the transmitter-antenna combina­
tion, and the sensitivity of the an­
tenna-receiver combination.

QRP (from page 36)

" I suppose I am laying myself
open to the rankest kind of cr iticism,
but the rankest kind of c riticism is
of more value than no criticism at
all. The amateurs who are using
well designed and carefully oper­
ated high-power transmitters wi ll
agree with me, in all probability. The
ones who are using haywire and
makeshift high-power transmitters
and who are forever kicking about
rotten results will yell the loudest.
I've seen one or two of these peti­
tions that have been going the
rounds lately and the inst igator of
them will have another job of pet i­
tioning-but let him pet ish to his
heart's content. Surely no sane and
independent th ink ing amateur will
swallow such rot and forsake the
sound principles under which he has
been operating these many years.

" Remember, this is only a sugges­
tion--it doesn't mean that we have
to do it. It doesn't even have to be
decided today or tomorrow---or ever,
for that matter. l et' s think it over for
a couple of months, Let's talk about
it at ou r conventions and let's fi nd
out if we think we ought to try it.
QST is the place to express ideas-l
know of no better place for such ex­
pression, and QST doesn't have to
be crammed full of technical dope
each month, either. If you have any
ideas, express yourself and don't
wai t for Geo rge to do so. George
may be waiti ng for someone else.
Do you have a card? Would you be
so extravagant and go so far as to
risk one? Well, do as you see fit ­
after all , you are the doctor and as
you go, so goes amateur rad io."

" F. H. Schnell W9UZ"

Well , there it is. A masterpiece in
the literature of ham radio. Of course,
bac k in those days, ham rad io had
a grand trad iti on- which included
the mythical Old Man who adminis­
te red his mythical tool, the " Wouf
hong," whenever some errant ham
lost sight 0 1 the gentlemanly prin­
ciples upon which ham radio must
be based . I just wonder what m uz
and The Old Man would think of
these new fangled high power con­
test boys who use a pre-programmed
keyer to do all the transmitting in
racking up 250 OSO's per hour?
Somehow it just doesn't seem like
what they had in mind " ."

C. F. Rockey W9SCH

And I might as well stick on my
own "Well. there you have it fellas."
It's been about half-a-century since
W9UZ penned his remarkable letter.
A lot of years since gone by. I won­
der if things have changed at all? I



Zero Bias (from page 5)

timer aware of what t opics are covered each month .
Sometimes we take for granted that a catch word or
phrase will be meaningful to all those who see it .
Rather than appear or in fact to be an exclusionary
block, we felt that the tit les of the columns should
do more to promote a better understanding of the
material. After all, as I said last month, we cater to
some of the busiest people in the world, the most
active bunch of amateurs anywhere. We also have
the best (and I mean best) group of columnists w ri t­
ing today on amateur radio. We want more of you
to take a second look and many of you to take that
first look at what's being offered.

One of the things we have in the works for '77 is
to increase the number of Reviews of amateur pro­
ducts and products of interest to amateurs. Th is
month for instance Bill DeWitt delves into the Radio
Shack SeT-11 stereo cassette tape-deck and we have
a review coming up by Adrian Weiss on the Heathkit
HW-8 GRP c.w. t ransceiver . Hugh Paul is hard at
work generating a number of Reviews for the next
several months. Anything you'd like to see? Let me
know and I'll try to arrange it.

We have a number of great articles in the works
for '77 and my second year as Editor looks even
busier than my first. We are looking for new mater­
ial for co so why not take some t ime and send in
that article. Give us all a chance to see what you've
been doing lately and perhaps get paid for it at the
same time.

April is also the month for Dayton. Just the men­
tion of Dayton to most of us is enough to kindle the
imagination and produce a roaring fire. For the un ­
initia ted or newcomer, for t he old timer who never
found the time, for t hose who just settle for hearing
about Dayton from people who have been there let
me tell you that it is amateur radio personified and
worth the effort to get there. This year marks their
20th Dayton Hamvention and for three solid days
and nights you are inundated with amateur radio.
There are programs for every interest, an arena full
of exhibits, forums, technical sessions and the best
flea market I've ever seen wi th acres and acres of all
sorts of marvelous things guaranteed to capture your
interest and wallet. Bring an extra suitcase to carry
home all the goodies.

c o will have their booth set up and I look for­
ward to meet ing many of you and getting the
chance to exchange some ideas. Dick Ross, K2MGA
will be out there to help with the booth and we'll
probably be joined f rom time to time by many of
the CO columnists who show up each year. It's a lot
of fun so why not come on out and join us.

73, Alan, K2E EK
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Palomar Noise Bridge (from page 33)

only fuse employed is in the cathode circuit of th
8873 to prevent over driving and thus damaging th e
amplifier tube. A time delay ci rc uit insures prope
warmup of the 8873 filament prior to plate voltag
being applied.

The amplifi er input circuit consists of fifteen
1500 ohm, 2 watt resi stors in parall el, which form
a 100 ohm, 30 watt resi stance. This resistance, in
parallel with the 8873's cathode circuit impedance,
causes the excite r to look into the desired 50 oh
load on all bands. This resi stive network also dis
sipates a portion of any excess driving power. Th
75 to 90 watt output of most transceivers will driv
the amplifier to full output on all bands.

The output circuit of th e amplifi er is a pl-networ
with add itional fix ed padding capacitors across th
tuning and loading capacito rs on the 80 mete
band. Ferrite beads are used in the plate lead fa
parasitic suppression. Metering functions manito
grid and plate current, high voltage and relativ
power output.

Power output on c.w. ranged from 630 watts t
570 watts, depending on the band in use. Rated
input for s.s.b. is 1200 watts PEP on a conti nuou
duty cycle. The c.w. duty cycle is rated as can
tinuous as long as maximum key down time doe
not exceed 30 seconds. At the reduced input level
of 400 watts for RTTY and 55TV th e maximum
transmit time must not exceed 10 minutes. Thes
ratings are adequate for most operators. Keep in
mind th e fact that the protection circuits in the
amplifier will prevent damage should these rating s
be exceeded. Other amplifiers in this power class
may not fair as well if their ratings are exceeded.

The slightly higher cost of the 58-230 ($369.95)
is justified by the use of the more expensive Eimac
8873. It's other design features are a bonus.

The 58-230 is a clean amplifier. Third order dis­
tortion products are better than a - 30 db down
from the rated output, provided the driving trans­
mitter is at least that good with regard to third
order products. A dirty driver signal is going to give
you a dirty output signal. Primary power for th
amplifier can be either 120 v.a.c., 50/60 Hz at 14
amps or 240 v.a.c ., 50/60 Hz at 7 amps. •

The Heathkit 56·230 (from page 37)

plete details for using the bridge in thi s manne
can be found in most good antenna books written
for the amateur.

The bridge can also be used to determine the
resonant frequenci es and impedance of tuned ci r
cuits or to assist you in cutting transmi ssion li ne
to the proper length.

The bridge is accurate enough for most amateu
uses up to 100 MHz and with a little prac t ice you
will become proficient in its use and wonder how
you ever got along without it. •
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x, = 3.04400

_ (tan' Xz) O
A2- 360"

'Recall how we discovered thi s " lazy man's" trick back
in our equation (1.0-5) back in part II when we were
taking a 1\ /4 monopole apart to see what made it tick.

(then:)

(75.1337)" ~ 0 20871.
360" .A2 =

h"\( I ~) = 0.250"\- Az

hA(,,,) = 0.250-0.1995 = 0.0505A

h" (l r,) = 0.0505 x 360° = 18.186°

hA ( I .~ ) = 0.250"\- A2

hAt " ~, ) = 0.250-0.2087,.\ = 0.0413A

h O ( l ~' ) = 0.0413 x 360" = 14.866°

Actually, we cou ld have used another " lazy
man 's" step just after we had obtained the reac­
tance Xz at the base of the unknown length section
hO(",). Because Xe is in normalized ohms in both
monopoles we would f ind h° ft.-,) degrees immedi­
atety as :
hO(d = (cotan' Xz) O
hOk -,) = (cotan' 3.0440)° = 18.186°
h O( I ~) = (cotan- Xz) O
hO( I';) = (cotar r 3.7672) ° = 14.866°

You can only pull this lazy man's step" when you
finally reach X(,,) of the last conductor sect ion
whose length hot,,) you need to find in a given band.
Also, yo u have to get the electrical height All at the
base of an intervening conductor of known elec­
t rical length to climb to its top end . As we haven't
done that yet, this OM will stay in the OSO for one
more band to make sure that the gang knows not
only how to cl imb around non resonant traps but
also shinny up a known conductor length. Bye the
bye, notice how the conducto r lengths between
monopole K",( \) and K,,,b) are chang ing.

(To Be Continued)

_ (tan -. 3.0440) °
360"

I.. ~ (71.8139) " ~ 0 1995.
, 360" .

x, = 3.76720

(tan" 3.7672) °
"\z = 360"

353.801
X, = X,+ 236.10

X, = 2.2687 + 1.4985 = 3.76720

In th is last step we have reach ed the base end
of the last conductor section hO(I.') ' We notice that
the reactance x, now differs in value on our two
monopoles. To find the needed length h"( ,d in each
of the monopoles, we take the next steps indicated
inf ig.l :

Multi Band (continued from page 50)

first monopole section always "theoretically" func­
tions as a naturally resonant A/4 monopole antenna

(later we will modify that word " naturally" just a
little bit) . By defining h O( lII) as being naturally reson­
ant at one quarter wavelength , we know instantly
that h O( I") equals 90.000 degrees electrically at f (w).
That does it for ten meters. We 're finished (See, we
said it would be easy).

However, from here on there will be no mo re
naturally resonant A/4 sections in our Mo rgan on
any lower frequency band ; just "coil loaded" mono­
poles whose total electrica l length of both the con­
ductor electrical lengths and that added by the
traps below h OC,) wi ll equal 90 degrees at f,,(Il) ' A
" loaded" monopole is not naturally resonant when
its total electrical length is 90 degrees : it is a mono­
pole "forced" Into resonance at f..( ll) by lum ped
reactance!
The Fifteen Meter Band

When we snap the band switch of the rig to the
fifteen meter band and spin the v.f.o. dial over to
21.225 MHz, the ten meter band t rap goes out of
resonance to present a reactance X.( ll,k , ohms in
series between conductor sect ions h O( w) and hO(d.
But we know what X. ( I "j, ~ is because of our sweat­
ing a bit earlier. All we have to do is find out how
long electri cally to make hOkJ so that with the ten
meter trap reactance in series, we still come out
resonant at f( I.-,j . Reach ing back to ou r earlier lists,
we obtain the reactive value for X.(u,k , as equal to
353.801 ohms. That's neat, but what about the
length of conductor hC( w) at f,,(d? It's simple: we
just put our factor M to work. We get M = 21.225/
28.850 equals 0.736. Therefore hO(, ,,JJ;, = 90° x 0.736
equals 66.213 degrees. On all bands the converted
length of hO( ,,,) will be the same for both the K".(tl
and Kmb) monopoles. Now, we first list our known
data for each monopole then hitch up our belts and
begin climbing.
a' (I) = 4.245 x 10-3 ft. a'b) = 1.667 x 10-' ft.
KIt, ( d l ~ = 456.320 K",U1.-' = 236.1011
hO(, ,,JJ;, = 66.213° h O( lU ) l ~ = 66.213°
X.(, ,,k , = 353.801n X,( lU)n = 353.801n

(We now use the steps shown on the left hand
side of fig . 1 to climb the monopole to the height
.1 .j
Al = h" (1U)1~/360 ° = 66.213° /360° = 0.1839"\
XI = tan hO(w) I ~ = tan 66.213° = 2.2687n
Al = 66.213° /360" = 0.1839A
XI = tan 66.213° = 2.26870

(We mu st now climb around the off-resonant ten
meter trap reactance by adding its normalized re­
actance X,/K", to Xd

X.. = X, + X.( I")F, = 2.2687 + 353.801
- Km ( , ) 456.32

X~ = 2.2687 + 0.7753 = 3.0440
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$25.

__ $15.

95$

made from two st acked toro id cores,
and a Quality capacitor manulactured
especially for MFJ .

Try It - no ob lig atio n . If not
deligh ted, return It wi thin 30 days for a
refund (less shipping). This tuner IS
u nco nd iti on al l y guaranteed f o r o ne
year .

To order , simply call us toll free
800·647·8660 and charge It on your
BankAmerlcard or Master Charge or
mail us a check or money order lor
$39.95 plus $2.00 for shipping and
handling .

Don 't walt any longer to operate on
all bands . Order today.

MFJ ENTERPRISES
P. o. Bo. 494
Mi ssissippi Stete, M S 39762

Call Toll Free 800-647·8660

MASTR Conlrol Cable #19C303626Gl

MASTR Power Speaker. #4EZ 18A10

FOR THE WHOLE STORY SEND FOR
A FREE COPY OF OUR '77 CATALOG.

April,1977 • CQ • 73

Here Are Just A Few Lines
From Our '77 Best Seller!

USED G.E. ACCESSORIES

PROGRESS LINE Control Cable #7-487904 $10.

PROGRESS LINE Power Cable #7147299 $5.

PROGRESS LINE BASKET,lront plate, and cover 14'", 17~.

20" $10.

PROGRESS LINE control head. (Ie,. mike, II!'$$ brackel)
$10.

MASTR Receiver Decoder eoards #19C303550 (less Reed)' 20_

This MFJ Antenna Tuner. ..
lets you operate all bands - 160 thru 10 Meters ­
with a simple random wlie. Use virtually any
transceiver - u to 200 watts RF power OUTPUT.

Imagi ne being able to operate all
band s - anywhere. wi th virtually any
transceiver - using a simple random
w i re and an anten na tuner sm all
enough to carry In your h ip pocket.
Size Is on ly 2-31 16 x 3· 11 4 x 4 inches .

Operate from your apartme nt wi th a
makesh i ft wall to wall an tenna. Tune a
s imple vertica l fo r lo w an g le, OX
operation. Operate from your motel
room with a wire dro pped from a
window. Tune out the SWR o n your
mobile Whip . Enjoy ham radio on a
camping or backpack trip with a wire
thrown over a tree . Prepare for an
emergency. Take it on a OX expedition
or use it for Field Day.

Match both high and low Impedances
by interchanging Input and output .
S0-239 coaxial connectors are used.

The secrel 01 th is tiny , powerful
tuner Is a 12 position variable Inductor

MASTR Power Cable # 19C303601G2 __ " __ $10.

MASTR Transmi t Encod er Boards #19<;303466 (less reed)
$15.

--,

Dept. C47
30m

- .., H I

a s<lbsidiary ot

Ex-Cell-Q Corporation

The Timesavers

GREENLEE TOOL CO

Bo.469
a..i~. MA 02169
16171471-&427

liS
raT *, 7

2 METER CRYSTALS
IN STOCK

FOR THESE RADIOS ON
STANDARD ARRL REPEATER

FREQ UENCIES
C'", HT-"6
Drake TR-22
Drake T R·33 {rec only)
Drake TR-n
Geneve
Heathkit HW-2021

tree onlyl
Heaht k it HW-202
IcomlVHF Eng
KenlWilsoo
Lafayette HA-14 6
Midla nd 13·505
Regency HR ·2
Regency HR·21 2
Regency HR·28
Regency HR·312
RmllH\CY HR-2MS
S.U.E.
Sonar 1802·3·4 , 360 1
Standard 146/826
Standard Horizon
Swan FM 2X
Tempo FMH
Trio/Kenwood
Trio/ Kenwood T R2200
Trio/Kenwood TR 7200

With a Greenlee Chassis Punch you can pun cn
clean, true holes in seconds. Round, square,
key or D. In 16-ga. metal, hard rubber, plastic
or epoxy. Available at radio and electronics
pa rts d eal ers. Wr it e l o r c ata log E- 730,
Greenlee Tool Co, Rockford, III. 61101.

Put more
punch in your work.



PFlon CT YOU Fl H AM SHACK f'NEST I tam ed from Bob Hanson, WOKMH, 9

HOME ALARM VEHICLE ALARM IHills ide Court, Northfield, Minn. 55057.

Complo. K., h~, ...... Ih ..l_ f ..., ....... I Make you r plans now. . . .
Don't forget to write and tel l me.

• Ooly• • __ c" cu" _ , _ _ ,n ..... • A""........ c........ _ . C""'''.y how was your month ? 73, Ed., W2GT._ 1oIu'0 • L_ ...... t l l'!1 DBl
• • ",co, " 00' ""-domo boll ......... 'od '" " ..I

• No _ _"a-... '" f_ .......n lOd a1,0 t!
,. "'_ p ' ool bo o ..."ch"'lOCO=,y Propagation (from page 65)

• 3 opOn c" c.. " hN' ..n",.' t 135 do9.l • No 0,010, Io ll .n ... ,I un " .. "",o.od
• 3." ",_"c <100 ' co n 'K" • Au'o",."••u'ot! 10 ' I.,••I. ,m. I••qu " od b~ April 15-June 15, 1977• JOO 1... . 11 odh..,......nd u... 10 ,1 "'..... no,••" • •o",o n' law .1
• 500 to. ' o f 2 .ondu. 'o, ' ... ....d po" 20 g,ougo ...... • M...u,~ "It ...".0, p....n" ,~.k.nv 0' fow '''g Time Zone : PDT (24-Hour Time)
• K. y ""'''.'.d ,",un.....".0, 1o. '0"'0'. d ,..,,,,,ng 0' Ip , o. .... you' ,,,0. ,

WESTERN USA TO:• A", o_". 1!> _ o n<! .,," ~ ...d • • " ""'0 dol.y. y... m
• A"", 'od con..... . nd ....dw... A'• • m .. ' u...... 0" ond o il hom ,,,,,do 'M COl' ... ,...

• C......,Io' o ",,,."co,,,,,• . Am..ocon ...- 90 d. y . " _ _ "cI>

" ro L ~ "........_ , P. o........., ......' ..1 • Co......., ..............." ........... no -",,"I ,.........
/hilUS "'. ,••• W. to ...• ~.. _ " ..... ......01'. q y.cU , . A..........n ....... . 90 "'.,...

S129.95 ....._.....
S79.95 West..... " ." ON I9 (1) I ~!! (I) 21 ·23 (1)

Sou_ rn D9-11 12) 21·23 (2)
E..f09<t" 11-13 (1) 23-DD (1)

POSTPAID , N.Y. resident1 p.... add 8" t.x POSTPAID. N.Y. r.w.Mnn p.... _d 8 % tax .~, 13-15(2)
Africa Hi..l, ( I)

HOWTRONICS CORP. DEPT C. 3210 AVENUE H. BROOKLYN. N.Y. 11210 22-00 (I)

~~r.1 " ." ONIlI (1) »23 ( I) 21·22 (1)manvother item1 . Iso ....il.b.. "' o n hem (l8..1{\ (2)

E..rope " 10-12 (1)
Europe.n 12-14 [2)
ussa 14-16 1)

22·DO (1)
Contest Calendar (from page 68) ing their Canton. (57(9)001 /Z H) Ea.!e rn ." 07 ·10 (1) 20·23 (1) ."

There "e 22 Cantons: AG, AR. Me d i!e r· 10- 12 (2)
Scoring: Each completed QSQ r.nean & 12·13 (1)

BE. BS, FR, GE. GL. GR. LU. NE, Midd le 22-00 (1)
cou nts 1 point. DX stati ons deter- En l

mine their multiplier by the number NW. SG. SH. SQ, SZ. TG. n, UR, Western 10- 14 (I) 07-09(1. 2'1).23 (1) Nil
YD. VS, ZG. ZH. Ald el 12. 15(1)

of provinces worked on each band.
Scoring : Each QSO counts 3

15.-17 (2)

Final score therefore, total a sos 17·19 (1)

t imes the sum of provinces worked points. The mult iplier is the sum of Eatem 10-12 (1) 01-09 ( I~ 2'1).22 (1) Ni l

Cantons worked on each band. Final & cenlr" 12· 14(1
on each band. Alrice I .... , ~ m

total QSO points times the 15.- 17 1
There is also a s.w.l . section. Call score.

0 1 Cantons worked each
Soultlern 10-13 (I) 07-09 (1) 1$.22 (1) 2'1).22 (1)

o f the Dutch station and serial num- sum on AIrie. 13-14 (1)

band. (Possible 22 per band ) 14-16 (2)
be, as well a, the station being l S. l ~ In
worked must be logged . Awards: Certificates to the top ea..."

scorers In each country and each Cenl ," 19-21 (1) 06-n9 (ll 04·07 (1) ."Awards: Certificates to the top , 09· 11 (2)

scoring single operato r. rnulti-oper- W /K and VEIVO call areas. So..th 11·12 (I)

Indicate a Canton In separate
A.la 17-19(1)

atcr and s.w.l. in each country and a 19 ·21 (2)

column for each band only the first 21-23 rn
call areas in W / K, VEIVO, CEo JA,

t ime it is worked. Check your log for ""'~ 19-21 ( I) OHIlI (1) D4.(17 (1) 0~(1)

PY, UA9/UAO. VK, zt. ZS. .w 08-1{\ (2)

Contacts made in the contest may duplicate contacts. include a sum- As.. 10.11 (II

ma ry sheet showing the scoring and
21·22 (1)

be credited toward the PACC 100 22-23 (2)

etc., and your name and address in 23.(11 (1)

Award in lieu of a Sl cards. ,., 19-21 ( I) 0 7.(111 ( I) lJ2.03 (1) 03-(17 (1)

Indicate the multiplier only the b lo ck let te r s . T he u sual s i gned Ent 08-10 (2) -,"
decl aration is also req uested. 10-12 (Il IJ6.D8 (1)

f irst t ime it is worked on each band. 12-14 (2l
Mail your log withi n 30 days to : 14-18 (1)

Include a summary sheet showing 111-21 (1)

the sco ring and othe r pertinent in- USKA Traffic Manager, HB9AHA, im 21·23 12l

Moos, 5707 Seengen, Switzerland. 23-01 1)
formation. your name and add ress in So..Ih 15. ,61'f' 06.(16 (1) 23·01 (1) 01·02(1)

Block l etters, and a signed declare- Appli cations for the " H-22" Award F>a. lfic 11·13 1 08-11 (2) 01.(12 (2) 0 2.(15 (2)

go to: Walter Blatter, HB9AlF. Post & ... . w 13· 16 ?l 11-17 1' l 02-D6 (3) 05-06 (1l
t ion that all ru les and regulations Z. a l. nd 1ll-19 3) 17·20 2 ) 06·01 (2) 02-DS ru-

Bo, 450. CH 6601 Locamo. Switz- 19·20 (2) 20-21 [3) 01-08 (1)
have been observed. 20-22 (1) 2 1· 23 4 )

Mail ing deadline lor logs is June errenc. _0>
00-02 (2)

15th to: VERON Contest Manager, 0244 (1)

PAODIN, Schoutstraat 15. Nymegen Awards (t rom page 63) Austr.'· 1&-161')' · ll6-CIlI (1) 0 1-D2 (Il 02-m (I)
81i. 3-16 1) lIlI-I0(2) ... m cc-os ei

6805, Netherlands. Net had alf 50 states checked in at 1&-17 (2) 10-12 (1) ""'0> DS.(I6(lI

the same time! NCS, WA4WPZ
17_1 9 (3) 18-20 (1) 0lHI7 (2) Q300S (1)·

Swiss " H-22" Contest ' e- '9-20 (2) 20-22 C2) 070Qll (1)

called the list of check-ins to ensure »22 (1) 22-02 (3)

Starts : 1500 GMT Saturday, Ap ri l 23 the fact. and indeed I copied all the =i~l
Ends: 1700 GMT Sunday, April 24 stat ions responding to the roll-Fan- C.rlb- 1 ' - '4 (1}" ' 00-00 (1) 19-20(1) 21-00 (1)

bean. 14-1 6 (2)" (l6.(I8 (2) 2'1).21 (2) 00-03 (2)
If you are still looking for some of tast!c! 120 stat ions responded to the C.ntral 1ll-17 I'l ' · De·1O (4) 21.(12 (3) 03·05 (I )

Am e" ca 09·10 1) lD-12(3l 02·04 (2l 01·04 (1)"the hard to get Cantons requi red for roll-call , from the 50 states." • 10- 12 (2) 12-15 (21 0 4·06 (1

the colorful " H-22" ce rt ificate. th is The MARAC.. ICHN 1977 Convention No" " e rn 12·14 (3 ) 15·17 (3)
Counlfie s 14·16 (4) 11·19 (4)

offe rs an excellent opportuni ty to i, scheduled to' June 30 through 01 Soulh 1ll-11 !~1 19-21 (3)

get them. J uly 3 at the Holiday Inn (downtown)
A_.ica 17· 16 (I 21.(10 (2)

Per... 13-16(1)" · IJ6.D8 (1) 20-22(1) 21-m (1)
Contacts may be made on all in Rochester, Minnesota. The Min na- BOlivia . 10 (~ tIlI-l0 (2) ,,'"m Do-D3 (1) ·

bands, ' .8 th ru 28 MHz, phone and sola County Hunting Gang, led by
P . .....,..ay. 0- 12 ( 10-15 (I) 02.(14 (1)
B,ud. 12·1 4 (1) 15-17 (2)

c.w. The same station may be Bill, WOOWY a,e making plans tor Chi'-. 4- 15 (2) 17· 16(3)
A. ger>- 5.-16 (3) 1ll-2D /.)

worked on each band fo r a so and this to be one of the best, if not the l ina" &- 17 (2) 2'1).21 (3)

multiplier c redit but only best and biggest, convention
Uru""'..... 1·1' (11 21-2~ l~on one ever. = ••

mode, eithe r phone or c.w. More details soon, but remember that McM.. rdo 16·19(1) 01-09 (1) tt3-tIlI m Ni l

Exchange: RSIT) plus a contact all County Hunters are very very wei ..
So..nd. 1ll-18 (1)
AnlarClic. 111-19 (2)

number starting with 001. Swiss eta- come whether or not they are MARAC 19·21 m
21-22 (2

uone will include two letters indi cat .. members and all detail s can be ob.. 22·DO {1
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T. l. ... ··Mo narch " (T rap pedI I.V. Kit

Duo ·Band 14 KWP I.V . Kit 5 62.50

Post Paid Conl inentl l U.S.

April . 1977 • CQ • 75

_ _ _ .00..00-..00- _ _

HAM RADIO INSTRUCTOR S

h~'~ l
~'l,:;' e rex I I .

~ .....4. •••. " . "U. P''', .

I"'Qui. e about summe, employmenl ill any of
Our 100 ou u landi ng member summer c ..--nps

located Ihrougho ut t he New En gland ...,d
Midd le At lanl ic Stales,

Wri re. phone or C;JI/ in person
ASSOCIATION OF PRIVATE CAMPS

· 5 5 W . "2 .• N . V .C . N V 10 0 3 6 (212 ) OX 5-2656

Opt imum. full ·li n doubl.t perlor ne.. inde pendent of ground conditions!

" 8<o Ianced·Pa l1. r n". low ra. liat io n Ille . h illh silln.! to noise. M>d lignal

to inlerferanee ratio!
Minim" su pport ~U. , • • ruinll to _ r . houlle . U ..1.
A technicia n u n _ .... t . a T. ...... ' n_rt.d·V.... to fr equency w;1tl in 1hCl hour!

Min im... SNUR is PO_ ibl. il lnsta ll-.d....:l ,non. ted to frvq uency _ di rected!

P. l1ern p rimarily I_~ngl• • O m n i-d orect ion.al • • PP'Olt. 6 D B n ull a t ends'
Cost ly. louy . ant.nna t u....r. nol requ ired !
Com ple,••implified in. t all.tio n and rnonat '''lI t o fr eq uency imt . uct ion• • upplied

wilh each kit .

WITH A

TElRE X " BA LUN" FED - "INVERTED-VEE" KIT

THE IDEAL HI ·PERFORMANCE

INEXPENSIVE AND PRACTICAL TO INSTALL lOW·FREOUENCY

MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM

MILITARY SURPLUS WANTED
Space buys mo,e a nd ~~s mo.e H,gn­
est pllces e ver on U,S , 1,llIltl a . ,y sur·
plus. e specia lly on Collins sq"IIpmenl
0 1 cen s . We pay Ir~t1g ht Ca n ccuect
I'I(Iw to. Our high olle'- 201 -"0-8181 .

SPACE ElECTRONICS CO.
d 'v ot MIlitary Elec l ' On,,; . Co.p

35 Rula Co urt . S. Hacke ,., sack , N J. 01&06

Fo . technical data and p rices 011 compl.t.
T. lre lt Ii.... . _it. fo r ClItalog PL 7

• Du al tone d ecoder decodes
o ne Touch ·Tone digit.

• Available for digit s 1. 2 , 3 ,
4, 5 , 6 , 7, 8 , 9 , O. .. and • .
Aho for digits 13 , 14 , 15,
a nd 16.

• Rel ay o utput SPST 'h amp .
Relay closes whe n dual-tone
digit is received . Opens
whe n tones cease. Receiver
AG e can be used to hold
relay closed afte r tones
cease.

• Operates on any d e voltage
from +9 to +30 v.

• Octal plug·in case 1 ~"

square 3" high .

• Send for free brochure.

Model T·2 Touch -Tone
Decoder. $39 .95 postpa id in
U.S. and Canada. Specify
Touch ·Tone d igit or tone
frequencies.

California residents add
sales tax •

PALOMAR
ENGINEERS

BOX 455 , ESCONDIDO. CA 92025
Phone : 17141 747·3343

•



••••••••••••••••••••••••••••
FREE TO CO SUBSCRIBERS
••••••••••••••••••••••••••••
Ad wertilin. RIl, ., Non-comm,rcl&1~'u ar' 10
unit per wora InCluolng 'bbrl~ I .l ion . ''10
~ao",,,,. Com....rci~1 ana o rgan ization .a.
a" 3$ canlt pa r wo ro . Minim um CI'Iarll'l
$ 1 .00 . No aO (non.... blCrlbarl w ill be pr int.O
1''11... accomlun..O by fu ll "mltlanc•. F,..
10 CQ 'ubterlbe" (maximum 3 Una . pa r
montl>l . R.ant CQ m' lII"g label m ... . t
'ccompa"y 00 .
Clo.ln, Dil" Til. 10111 a , y I" In. InlrO
mo",n PrlC.Ol". 0.1.01 publlclllo". e a ca u..
In. aO".rll .." ."0 . Qulp ...." 1 co nlaln. O I"
Ham 51>0p n,~. not tlMn i,,~..tl9aIeO, t n.
Publlther of CQ cannot ~ouCII for 11>.....r.
cnandl... 11.1'0 tna"ln. DI"c1 . 11 co " • •p on ·
O.nee and .d copy 10 ' CQ H.m Sno p. 14
Vandltv.n ler A~•. , 1'0'1 W'thln,ton. N. w
York IIOU .

BUV-SE LL ·T RADE. Wrile for I''''' ma'ier .
G i"e Name Addre,s, C.lI lelle.., Comp le le
StOCk o f m ajor Drand S. New .nd Recondit ion·
ed Eq u ipmenl . Ca ll f o r besl dealS. w e bUy
COll ins, D ra ke. Sw an, El c .• SSB & FM. Assoc.
ia l ed Ra d i0 8012 Conse " Overla nd P. 'k, K••
6620 4. (91 3) 381 .59 0 1.

S TARV ED RO CK RADIO C LU B HAMF EST
June 5 , Princlo n, IIlino i•. S. A. S. E . fo, in fo .
• lIe, Ap'il I .. S R RC J\lV9 M KS , RFD I . Box
171. Oglesby. 1I linoi, 61346 .

WPX ' ERS , Now Av.ilable, Troe MoS! Com·
p 'ele P We.. Re cord Book . 33 p ....s of P,e fix­
e, for q u iCk easy reference. A must for prefix
cn.sers. $ 4 .95 U.S. A ., $5 .9 5 Foreign. K6ZDL
Publi sl>er>. Box 135 1. Torr.nce, CA 905 05.

QSL' s . Som e t ro ing co m p le l e ly different, S .m­
pies, 5 0 cents (rel u nd . b lel V'lSUTT; Box
117 1·E Ga,l.nd. Texas 75041 .

FOR SALE, Collins 7 5 A .4, S. N. 5000&, 3 Iii·
t e..; Collin. R-391 (0.5 _ 30 MHz .nd au to
tune ). v.esu 200 R. FM transceiver 2 M, sy n_
tll"'ized, Up/Down 6000 KH Z an d 1.0 MHz
SplilS. He.tn HA-IO, K.W. Linear: Mi dl. nd 13­
505,2 Mt , FM W/T, 6 Cllanne ls. M idl.nd 13·
500 ,2 Mtr FM transe. iver, 12 CI> .nne" 15W
W20A (S16 )682.9300 Or (51 6) 181·1256 .

2611>. Dayton H.mvenlion .t H ar . Aren.
April29 . 30, M. y 1 . 19 77. Te c l> ni Cal l o ru m s,
exl>ibits, .nd Iluge Ilea market. Program bro_
c n u re s m.i led March 7th ., to troose registered
witl>in pan t nree years. F or .ccommod.lions
0' .dvance flyer. wr ite H.mvenlion , P.O. Box
H . Dayton. O H 4 5 4 0 1.

ATTE N TIO N ATV'e .. · Video T ape Record_
ers for sale. Time I.pse a n d r'*ll time macn jnes
All in working condition. Send S .A.S.E. for
p ri~es, model" etC. t o DICTOGRApH SE­
CUR ITV SVSTEMS, 26 Co lumbi. T u rn p ike .
Florro.m 1'.01< . N.J . 01932 . ATT N : Room
113/D.ve G ,iffitI>S.

SELL: 77lTMS T r istao Tower , 354 H Tri.x
Tower . 20M-536 'ret re x Beam, 20M 326 'ret­
re x Be.m .nd H. m ·M Rot.tor . Will sell separ_
.tely. SASE lor p rice s .nd delai lS. F ra n k Mel·
cner, S21 N. We,t St .• Anal>eim. CA'}2801,
W6CV.

FR EE CATALOG . Sol.r ceus, Ni·cadS. Kit"
C.lcul.tor>, D ig il . 1 Thermome ters, Ultra·
soni". Strobes. LEDS. T ra n si' t o rs , IC's,
Speake", UniQue Components. CI>.ney's. Box
2 70 36 . Denver . Colo. 80221 .

SIGNAL ONE CX7 A witro C X7 Speaker_
CX7 Mike & CW2 F ilter _ Mint W.rranty •
$ 1295 .00 W6RW. 6600 Sky line D r .• L o ' A n _
9'Ie., CA 900H.

NEED MA NUA L & CIRC U IT D IAGRAM for
Lyseo Xmlr. Mode l 600 . Need . II Xlm r. for
4S5KC. for H. m m a rlu n d H Q· I I O rece iver .
D.I. W. McMindes. pJ4DM, T.W.R., Bon. ire .
Neln. Anti lles.

LOOKING FOR T HREE J.w Unive rsa l
Cnuck for Unl_M.t Latne, Wi ll Duy or sw ap.,
J .H. Young, K4TGC , 4821 H II> Ave" No . St.
Pele F L 3371 3.

TWO METER TC VR H W17 witn HGIOB
V.F.O. Min t . $15. K.C. Jo n . , 5772 Garden
Grove BL. Westm inster . CA 92 683 . (114)
898-5778 .

SE LL, S w.n HOC. 111XC , 510.X. VX·2 •
No ise S ilencer· E xce llen t COrlditio n . WB8·
ONG _ 236 S . Beve rly A~e.• Vo u ng, l o w n , D H
44515 . Tel•. 2 16_7 99 ~ 2 6 8.

CALL L ETTER LIC ENS E PLATES, W'rlted
for couect ton. Will P. Y POS!a9". Art Pro ill ips ,
WA1N XL. RI. 4 Box 720 . F I. gsl . lI. AZ
86001.

FOR SALE 4 7 M F D 3000 VDC Oi l F illed
C.pacitors Brand N. w . R . Mar... sicn , W'}pZT ,
Box 73 . L.dd. IL 6 13 2 9 .

WA NTED , M. nua l a nd Scn.m. tic fo' recei~e r

N. "y Mod.1 RAO·2 (N.~y No. C NA-4618 7 )
N.tion.l T y pe NC.1 2 0 ). D . ve L ar so n . 130 1­
1/2 Sout ll F i"t , Harlinge n, T X 78550 .

NO V ICE ALL_AMERICA N cerl ifica te, WO'k
a novice in alt 10 call are. s. Send list and $ I .
WB6 Q BJ. 2S Rl.l dn ick A~e., Nov. to. CA
9 4947 .

WANTE D, D rake ,pk r cab inel . Good condl_
l ion . Al so Drake AC-4 1'. 5 . (ncn-cpeeattcnan .
Re a!iOnab le . Merio n Ward. S 2 MMS, BOX 175 '}
A pO, N.V. 09123.

FOR S ALE: Heal l>kit 6 M "Iun c l> box" $20,
Bearcat III Sca n ner $100 . D. le H a m m er . Co­
10 n i.1 Cresl Apt 2 22, Munc ie IN 4 7 3 0 4.

SE LL _ Heat n 1B·102 Ex tender saO .OO. H Q
lIOA Rece iver - GOOd $1 2 0 . A mece V HF
P re_.mp . 6 m e ters $ 10 . WB2 VB A, 201-4 85 ·
3298 .

N O VI CE SPEC IAL. "occete-o-' MultlD.nd
Ant.nna. A bomb o n 40-80 Mete rs! Meet. 0 '
Deats compet il ion . t le ss troe cost. 1.1 SWR ,
P l>one or CWo Re9 $S4.95, Limited Offe ,
$3 4 .95. Dealers welcome. V.e.u', too ' Bill ,
WB7 BFK. S ideb. n d S peci. lly , BOX 513·Q,
O .k H arDO r. WA g8277.

HEW LET T PACKA R D 4000 VTVM $75 .
6 0 5 B slott.d li ne $175, Dotn e xe. condo PI> D,
S2 2 0 C.rlinglo rd . River>ide, CA 92S0 4.

WA N T E D , 1 KW L inear S8·200 F L 2100B
elc. or o ll>er good line 'r>. Wi ll Rob.rsl, WA 4 ·
pSL . P.O. 80x 90 1. RoseDoro, N.C. 2638 2.
(919) 5 2 5 ·4 431 ,",--,-,-- _

NOV ICE ALL·AME R ICAN cerlif ica le : Work
• novice in al l 10 cal l areas. Send list a nd $1 .
WB6QBJ, 25 Rudn iCk A"e.• No " . t o , CA
949 47.

COAX IA L R E LAYS WANT E D , D O W or
Guardi a n, st.ndard conn.cl ions 110v AC·
cons. Full del. ils, p rice. WI BB 3 6 PI....nt .
Wintl> rop. MA 021 52.

S IX METERS Comple te 16 W.II FM ,1. l ion.
R T~e . AC Power. Micropnone, AU C.b les/
Connectors. $ISO . W6BK V , Bo x 163 3 . 1"'0
AI IO, CA 9 4302.

s ENCOR E FS·134 F ie ld Strengll> Meter witn
n i·c"d b.llery, $7 5 . FI N CQ 75·on m MATV
VHF & UH F amplilie<. in m ini condit ion
wr ite lor d eta iled list G. A lfred Dodd', Jr .•
874 "'pperwood L.n• . Brun , w iCk . O H 4 4212

SELL , 75 A2 w it n Spe. ker, ca librator . nd
7SA4 ,pinner knob. Absolule ly pe 'fect. $250
f irm. Bill Sm itl>, Roule 2 Bo x 22el . Mckill ­
'ley. TX 75069 .214·442 _5062 .

NE EDE D INE XPE NSIV E RADIO EQUIP­
MEN T for Universil y 01 Geo'gia R'dio CluD.
Conlact O r. uze s U. G A. Dept. pl>y' ie>.
Atl>en,. GA 30601 . (40 4 )542 _2487 .

WANTED, Old R.d io recei~e". bOOkS. cete­
10 9S. m .gazines. H.ndboOkS belo re I g 30 . Will
l ra d e ma9azines 0' p.y c..h. H. "e ,om. t u b u ­
lar Audion s 10 l rade as w e ll . s DeForest
lubes. I I>."e ear ly ca ll book , from 19 2 0 . Er"
R.smus..n, W6 YPM, 16 4 L o w e ll Street, Red _
wood City . CA 94062 .

SE L L, 75A4 seri.1 4129 w itl> 1.5 .2.1,3.1
.nd 6 K Hz f ilters. Mint condilion. $41 0 f i,m.
B ill Smilro, Ro ute 2 BOx 2281, MCkinney, TX
75 . 9 . 2 14 -44 2 ·5 0 6 2 .

SWAN 350 XC SUP. $26 5 . • SX43 Gen Cov
Rvr. $65 . (WB6VNR) 7 104 Deveron R id')e •
C.nog. PK, CA 91307 (213) 346·5871.

F OR S A LE , Goll>a m 10·1 5 _20 meter ql.l.d
$ 4 0 .0 0 .nd sn ip p ing . p . lo m ar R X Noi""
Bridge. Ne w $ 3 S.0 0 . Ken D ie be l, 12 0 1 Louisa
Rayvi lle. LA 112 6 ').

FOR SALE OR T RA D E for ''1 HW -7, O ld
Morrow FTR Recei"er wiln slid . ru le di.1 cor­
lector> ilem. contact L. rr y Pr ice. 100 5 15tn
St., Bellingn.m, WA 98 2 25 .

WANTED, Heat l> HG·\OB VFO in Mint
COndx., Tom Webb, P.O. Box 6, Morganton ,
N.C.28655 .

HV ·GAIN 6 METER, 6 element beam, new
elemenlJ, new Boom·M..1 CI.mp anc nard ·
ware . $ 4 5 . DiCk Sh idele r. 3731 E.verg reen,
Visa Ii., CA '} 3 217 .

WA NT, Kellog Brown B.kelite Vari o m eler
and V.r iocouple r. otner ear ly radio .nd leleg.
ilems. D. Spence.• 0·203, A rgonne . IL 604 39.

SELL KWM2A .nd 5 16 F 2 w ill> spe'ker
botro Round Embl.m .. . CpI Xtal pack
$ 17 5.0 0 . OX eng RF Compressor fo , Collin,
$15 .00 . MI'l DC Supply. like new. S 5 0 .0 0 .
312 B5 round e m bl. m $4 25. A ll prepaid UPS
in 48 ,I.te,. C.II Marly WA3IFQ, 215-a84·
6010 (24 I>r.•nS. macl>ine) .11 call, relu,ned .

HEAT H· Digi t.1 Mull imeter Modell M · 1202
As""mt> led .nd C.l ibrated. $ 6 0. (805) 966·
2126 . George E . Clark , M.D.• W6 G A W, 1141
La Coronm. Or., S.nt. BarDar., CA 93 109 .

WANTED , HQ ·UOA in e xce llent condilion.
Ron SiDDi!t. 84 ') Dev ine '10.12 . S.mi•• 0'11.
N ITI X4 C.nad•.

SELL, He.lnk it E lectronic K eyer . HD·1410.
N.w in perfeci condition. $ 4 5 . J. H.milton,
WB8VWO. 4 1 4 Al.lgU,I. SI., E lmore, OH
434 16.

SELL, K.nwOOd TS900 willl exlern.1 VFO
• nd A C SUPPly. A ll Equ ipment is mint willl
H.ndDOOkS. CW Filler Filled. Offer> over
$ 65 0 o n ly . Tony GOld .• (212)722 _3417 .

WANTED, H..l ro SB313, D r. k e SW4 . SPR4
o r . im ilar SWL re" r. Sieve Toenj.., 11 24 2nd
Ave., N.W. , W.verly, IA 506 7 7 .

3 ·50 0Z NEW FULL WARRANTY . $ 5 5.0 0
ppd. Ted Marin icl> WIDIH!1, 102 Bell SI.,
Weirto n. W.V •. 2 6 0 62 .

SELL O PE RA TIO N A L C W SVSTEM s 320.00
DRAKE 2 C Recei"er & 2 NT Tr.nsmil ler T en­
Tee 200 VFO & KR20 Keyer Anlenn., F ilt ...
R.W . Lussier 2 8 4 Windsor PI.• Brooklyn, N.V.
l 12 18 . 4 99 -4439 .

F .M. B·A·soH. D A V T O N . O HIO, April 29,
19 71 . o n til. F rid.y n ign t of Ille DAYTON
H A MV E NT IO N . Tnis rs SOC ia l e ve ni ng for
.11 roam s and tl>eir friends from t PM til mid ·
'119M .t tl>e O. y t o n Biltmore Towers. Fint
.nd M.in Stre.t. Admission i. fr..... S.ndwien·
"'. b everages, ' 'lack' and C.O.D. D.r will De
av.i1at>le. Li"e enlertainmenl t>y TV person.l ­
ity ROb Reider (WA8GFF) .nd I>is group.
1 1 PM p rize draw ing fe.turing ICOM IC-2 45
• nd Ol n e r prizes. see you where Il>e action is!

T H E JU N K BOX _ S u p ri' in gly inte resting t o
ro a m , and e x pe r im en te rs . 7 5 cents co in sample
c o py . TH E JU N K BOX. P.O. Box e 72 , Pe. ­
body, Ma... 0 19 60 . U.S.A.

ENJOV THE BEST DX ING AT PARADISE
Hotel , AmDergri' C.y 35 Miles off co..t of
Belize, Central America. Guaranteed Zero
Noi'" Leve l .nd Perf.ct Operating Conditions.
Wni le 0 11 Air E njOy Ben o f Fisroing . Diving &
Swim ming in Il>e Clear Wl> lte S.nd C.rribe.n .
Antenn. on pre mises. USA OHice 9 22 5 K.ty
F rwy. , Ho usto n, Tex" 77 0 2 4 (7 13) 46 1_
2 0 2 7.

PERSON ALIZED BADGES w itl> N.me. Call
sign . $ 1 .50 Po sipa id. MAC ', SH A C K; Box
117 -E: Garl. nd, Texas 7 50 4 I .
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SELL: Hammu"u nd HQ I J OC an<:l Spoe.. ke r
$15 0.00 . Knignt T60 6 Be n d s, 90 Wilts CW
a n d AM Xmt. H O.OO . Gon....1 G C 10 $ 2 Mtr ;
AM 10 w..u s witn C.ystliis $100 .00 ; WlJBI,
S e y m our KTeUfl<y , 69 Juetitn Ro.ad. Li l tle
S;""er, N.J. On 19 . T el (201 1 141 ..4 91 8..

MOTOROLA POWER AMPLIF IER . in cebi·
nel, 4XI 50A's.I ~ 2 /114 Mc's 3 0 0 watts out~
put, wO'kS fine on 2 meter s, InClu<:led PO...... r
fuppl y. $200 .00 . WOH L.S . 109 So"lh 7th,
Sle rlin9, KS 6 7 ~ 7 9 . ~

WAN TE D DEAD OR ALI VE H all ic 'alte,. Re ~
ce ;yers bu ill belore 1940 5 1 I hroug h S.20 ~
WA5 Y XA. 902 CrHkd.. le Dr" Ricnardson .
T X 1 5 0 a O. I

NEED MANUAL/SCHEMATIC 10 ' Northe.ri'
Rad io FS Converle. T y pe 10 1 Mod 2 W!lFIL
J 2 6 T .... I D.w., Grend Pr.irle. TX J 5051 .

FOR SALE: HeelnkiU SB220. SB6IO . and
SBIi$O. Wa ll.ce Oomier. BU~ loo. No. tn Oek,>
ta58218 .

WOULD LIKE TO EXCHANGE QSL CI' <:I
with o l her " T" cen.. WT 2AAE, 41-14 union
S t ., Queens, N .Y . II H5.

WANTED: 2 20 MHz a n d 41 2 MHz Tr.nsv....
te,. .. n<:l Conve"ers, Writ e . WOOYK. P.O. Bo~
I I . Otis, CO 80 113 .

ROBOT SSTV RECE IVER, MinI , $1 1~ . HP
MO<le l 502 Scope, Dilen. WA8VFK, 513·
12 4·] 065.

WA NTED _ BARKER AND WIL LI A MS ON
HDVL. coils, oue and link. BlII O rr. E IMAC,
301 In d " slr ia l Wily . Sen C"rlos. CA H0 70 .

LOOKING FOR 0 1<:1 Lionel Ire in.. Inl.rested
only in "0" gauge , e~ CI! lIeo l t o like_new cOn_
dilion. Prim".y inlere fl is locomOlillef priOr
to 1952 . but w ill conSider comple te ..u or
more recenl mOllel .. Am willing 10 bUy Oul•
• ignt for eIIsn o . swap .adio !JI!"r to mtlet YOU'
ne+<l.. Write DiCk Cow. n . WAlLRO. C/O CQ
Maguine. or ca ll 5 I ,/S8 l -62 0 0 .

You '~t" followed the signs for years. bUI we 're here 10 tell you that there is
a pony 0111 there jus t wailing fo r y ou. Hitch your wagon to CQ's Gifl
Horse (but don ' look in h is 1II0u lh) and cash ill Oil our FRE E CLASSI ·
FlED AnS.
CQ subscribers can place ads in HAM SHOP 0 1\ a noncommercial basis
absolutely FREE. Here 's your chance 10 buy . ~II or swap your way info
that ulthna te sta tion or jusl pick up some spend ing money . Why spend 5S
10 sell a S JO item somewhere el..... wheu there isu 'c eno ugh room to des­
cribe the item in the first place and about S:! o f the 55 just goes for yo ur
name and add ress.
Just follow those hoof prints today and get ill on the greates t deal amate ur
rad io has 10 offe r.

Gift Horse
Bonanza!

NEEDED FOR U N IV E RS ITY OF GEORGIA
Am.. I"u. RadiO Club. Ine~penfjve RI<:I io
EQuipmenl. Conlact Or. uzes UGA PhySiCS
Epl. , Athen>. GA 10601.

1976 US CALLBOOK H .OP. Apelco M.. ri".
B..n<:l XOIr - can tI4 mo<:l for 160M SI 5 .0 0 .
A VT·112A XMTR $4 .0 0 . D.B. H....o.tl'l ,
WlHTR, 14 pnyllis D• . • Succawnna. N.J.
0 7816 . {2011 ~U -708 2 .

WA NT ED, D rak e RV·] R"mote VFO _ Sell 0'
Sw.. p: Si~ al3 T u be s. L. ..y Ke llo u gn , WB9 ­
A Z Q . Bo~ 144, RobinSOn , IL 62454.

YAESU F TDX.IOO/Spkr AC/DC X cyr . S]OO .
Y"uu FTV~ 5 0 6M Xv tr/AC PS. Sl OO.OO
Want Any HRO receiye•• WA8ML.V 10 0 8
Englewood, Parmi OH 44 I] 4.

REPA I RS All Mak.s T ubeS & Solid Slete.•
G.L.. Myers, WBIAVD. 44 17 Eo Asn .• La f
Vegas,NE89110 .

WANTE D , K nig n l T R· I 08 ~ceive' W/FM ceo­
ver Ier (p referred) T ra n fl er re le y s wi lh " N"
connectc. .. . Cnerln T . H Ul n . 12 3 1 1 /2 W.
Stale, Fremonl, OH 41420.

WANTED: Hy..o.io 4 00 rOI"IO<' .....,.r<:l.... 01
co n d it ion ROD W1YBX $ 612 4 1th Aye .. S.W.
se.. tlle, WA 98116 .

F OR SALE : OX-Ili O '01'. Excellent condo
no .0 0 : Reali fl ic Pro 11 A V H F Hi·Low seao ­
ne' , E~ceUen l Cond .• $100 .00 Dale NiChOlson
WAI; MVa. 9 lOW. CI..y . Uki.. h , CA g548 2 .

SE L L: Ha llic ... lle,. SX IOO _ M..oual ' 100 .
Plus Posuge. Wrile Ha.ry WB2FZE, 4 We<:lge­
wOO<! Cou.l" Mille. PI.ce. 1...1 . N.Y. 11 164 .

CRYSTAL BLANKS WANTED : 10' 80 mU..
3 .~ 10 1.7 5 0. $ ~~ siz e . LOU of 10 0 Or mOre .
E. T.ylo., ~DORIWJBYF, 2921 Loyole
D. .. D..vis CA 95 6 11i.

R·]9 2 , MANUAL . .. nd RWR T rensforme'
$169 F O B. Mike B_. Bo~ 2 4 6. Flagto..... n ,
N.J., 0182 1.

GASOL.INE TANK _ 2 1 G.llons fO<' o.1luo
PicK 'UO New S6~ . WB2FNR lS I 6 1 2H-911 3 .

S E L L ' KenwOO<! Tw ins I n<:l matc"ing sp k• .
All in wper mint cond . S ~ 90 .00 for e ll. Rob·
ert K.ue9l!' . 8864 Hili l ide. Hickory Hms. IL
6D4 ~ 7.

FERRITE BEADS: Lowest pr ice in Ihe co u n·
Iry . n lo r S1 .00 w spec. sheels on O<'de.s
under' ~ .0 0 PiuS!! Id<:l .2~ cen t s fo' hln<:lling.
T . GOTlin, 4829 Buchanan SI., HOll ywOod, FL.
13 0 2 1.

SELL OR TRADE 10. AI Ham Gelr Min I
U.S. PI. t" Blocks U.S. Slamp> also F irsl DIY
C"cheted n rs l. D" y " FI ..t F lighl COy. ...
L .B. FU<:lua, waWBD. Bo~ 6 MIPle. Ed<:lyyi lle ,
KY 4 2038 .

FOR S AL E - . XMTG." RC VG. Gea. fo, low
b.odS p luS ~ O _ 144 · 4 12 .nd 1296 MHz.
S.nd S .A.S.E_ fo' lin 10 KOJHW, 706 1 Id ..·
"'i1<:1 Ay.nue. Jennings, MO 6 111 6 .

FOR D v -a Hl l..U 19nillon SI'lMlkling Syn.m
' 3 0 .0 0 . Collins MP·I ' 1 ~ .O O MoOile Mou nt
1$ E D... $ ~~ .OO . H.in ll!in. 107 Wyoming.
BOulder Cily. N V 8900~ .

FISHERMEN _ Transino,iz.d Elect ronic Fish
Calle, . He lpfUl Fish ing Tips included $1.9~

poslpaid . J.R. Shank. 21 Te rrace Lane, E liza ·
belnlown, PA 1102 2 .

HEA TH H R·I a B •• c. iver 2 n<:l eeue••tio •• I
y eer old . S60. Roberl PU.k . WB1CAZ, 9802
Ch u.ch ill or., U p pe r Merlbo.o, MD 2 0 8 70.
(]0 118U·IHO.

WAN TED ' Jennings vacuum y.ri"ble e.. pacit ·
o. Iype UCS L 5·7S0 pf . L. O id <ln son, 6 13 ·
40th St .. Richmond. CA 9 48 O ~ .

MAGAZINES FOR SALE · CQ. 19 10 Ih.u
197 ~ $l O.OO. QST . 191 0 tn,u 1975· $15 .00 .
H im R.dio 1911 Ihru 19 11 $1 5.00 . 71 MI~'

e :... 19 1 1 piuS 12 m ise. ilW'" $1 .0 0 . All
prices prepaid. J. R. Shlnk . 21 Terrece LI"',
Elinbl!lntow o. PA 1702 2 .

r----------------------,
I CQ HAM SHOP ~ I

14 veneereenter Ave . . ' JI Port Wamington. N.V.HOSO .t I
I Plea.... ruo Ih'l.n Ihe ne d I
I avadab le ,nue o f CO: - ------- --- - - - - - - - - - --- - - - I

I I
I I
I Name Z ip I
I Ad dress City SUItl! I

~================~~:-- ---- - ----- - - - -- - ---~



WANTED: Ham Pta le from VEl. VEl. VO'S
'0' display. Wrile 10: .." VE6PW.II s s

READER SERVICE Re.ader Crew;.. N.E.• Calgary. Alberta, Can.d••

ADVERTISER'S INDEX
T2E "'!>I.

To obtain literature from adver- ARGONAUT "09. Dust cover. manual '230.
KRSA Keyer. '24. 2\ s P MIl< e. 1I 9 . All new

t isers, simply check 'he number 1916. Geoe Simon. W2KOY,HO Richmond

next '0 the of each adver- Antenna Specialists Co. • ••.• 79
Rd., E aSI Mead ow. N.Y. I1 S54.

name

user listed below whose product WANTED: Heal h l< it SB-220 0' National
Assoc. of Private Camps . • . 7 5 NCL 2000 L. in. Amp. ;" 'o~ condilion.

or service is of in te re s t to you.
• • Keith Tale WA4SEZ. S031 eoss Ro.d.

Atronics . 75 King""orl . Tenn.
• • • • • • • • • • • • • •

WANTED: HeUhklt SB·401 w/manu.l. Wilt

APRIL, 1971
CIR Transceivers. • • • • • • • • · J4 reply to all reasonable reporlt.. J.W. Connery.

Jr.• a Thompson Rd.• Berver ly. M.A.

Centron.••••• • • • • • • • 13,51 NO DX QSL.1 Try ham SolOhlehc.. ih S4 lah'
guages 0" your c;ard. " worl<sl KJCHP'.

1 Antenna Specialists Co. Eimac, Oiv. of Varian . • • · Cov IV ox Q'L Guide, $3 .9S. JOe Mil<ucl<iS, nl3
Furman Pl<wy.• Rive rd a le, MD 20 a 40 .

2 Auoc. of Private Camps Excello-Greentee . • • • • • • • . 73 KENWOOD TS-6 II'!> T ransceive r with AC3 Atronics
Fair Radio Sales . 71 SUP. Ind CW fi lte r. Harold Tar.1l0. WB6VNR.

• • • • • • • • • 11 r/4 Deveron Ridge. CanOlI. ParI<. CA 91301.• CIR Transceivers

5 Centron G enave •••••• • • • • • • • • • . 15 WANTED: Sw.n Marl< II 01 HuMer Bandil.
200GC Amplifier. Plea.. sllle condilion.

6 Eimac, Diy. of Varian Gregory Electronics . .73 price in first leller. All replies willt>e .oet<now·
• • • • • • ledged. E.F. Kennelly, WA3FSL, '" '0.

7 Excello-Greenlee
Henry Radio. .6, 1 2

S(erley 51., Shillln910n. PA 19601.
• • • • • • • • • •

8 Fair Radio Sales WANTED: HRO receivers, '"' condilion.
Herrman Co .. . 71 Johnson Vl lianl II . Sell: YlesU FTOX·\OO S

9 Genave • • • • • • • • • • Band AC·DC t rl nsceive r wllh SPKR. T.N.
Colber t, WAaMLV , looa Englewood Dr"10 Henry Radio House of Power. • • • • • • • • • . 31 Parma. OH 44134.

11 Herrman Co. Hcwtronlcs Corp. . 7' WANTED: 1945 issues 0' CQ prefern.ly
• · · • · • • • bounll volume, QST Jan.• Fe!)., M..r.. Apr.,12 Howtronics Corp. ". 1916. PM eirmlil. JOel<. ZL.2GX. ;"

13 H y ·Gain Electronics
Hy ·Gain E lectron ics . • · • • • • • •• Lytton. GiSborne. New Zeal• ....,.,. ICOM ICOM •••••••••• •• SELL OR TRADE: QST/CQf11. SASE '0'• • • • • • • list. Gulm.<e.. RFo ,. •0' 410 • Millllle·

15 I nternational Crystal Mfg. Internation Crystal Mfg.
bo,o. MA02H6 .

C O. Inc. Co., Inc. ·,. WANTED: U"d Aulel< QF.! .udio filter, Will
• • • , • • • • • •

'" $JO. 00" E ricl<son, 60 s 9 Es.." 5 1.,16 Jan Crystals Riverside, CA 92S04.

17 Kensco Communications
Jan Crystals . • • • • • • • • • • • . 71

RUBBER STAMPS: For hlms. 3 0" line..
18 Kenwood Kensco Communications . . 73 '2.00 each. Shipped prep.id. L", BelY.4•

• • • WB1 FeV. Bo" 321, Bel9rllle, Mont. SOl 1 \ •.

" Leader Instrument Corp. Kenwood •••• ••••• • Cov. 11 ,2 CLEANING SHACK: s pages ".om Ina tesl
20 MFJ ,." '0' .,,. M" alldreSSolOll stlmpe<! en...'·

Leader Instrument Corp. • • • • 11 ope. C_L Spitz, W4API, lUll So. R.nllOlph
21 Mor·Gain 51.. Arlir>glon. VA 222ll4 .

22 New·Tronics MFJ •••• • • • • • • • • • • • • 1,73 WANTED: COmplete lit>er91lss quad Inlenn..

23 Palomar Engineers
or parIS Irom dlml9"d one. AlSO wanl ..Iurn_

Mor·Gain. • • • • • • • • • • • · 71 inum tower in 9000 conoillon. F.H. Kaupp i.

2' Space Electronics
Rt. 1,80>< I J 1, Gi lbert, MN 5s 1 41.

New-Frontes.. · . , • • • • • • • · ,8 FCC Commercial L icen SolO Coune: with Iran·25 'Swan E lectronic s in\l kits '"' ZMTR. FMRIG. C.N. Du..... I.
26 T ama Palomar Engineers . • • • • • • • . 75 KlHWW. 3312 1 Brownie•. SI..li n9 H91t..,

MIU011 .
27 Tel-ex Commun icat ion Space Electronic s · · · • • • • • . 75

GL.OBE, Chief Delu><e CW "mlr, 100 W"IU.
Engineering laboratorie s

S wan Electronics . . 56 ~w tUl>es, m.nu..t, ..nl .• rel ..y, 'so . R.
• • • • • • • • Voel"er• WA2PCL, 101~ J LellerU Blvd.•28 T en-Tec RiChmond H ill, N.V . I 14 n .

2. Unadilla Radiation Products
T ama • • • • • • • • • • • • • • • • . 63

SELL: '" "Ow puts '0' WA4DSY synthe-

30 VHF Engineering Telrex Communication Engi. sizer, '15. shippeet. JOhh Teles, 10.. 1l Ten·
neco, Hou,lon, T X 11099.

31 W3KT aSL Serv ice nee ring Laboratories . • • • . 75
OSCAR ant. ""CI< ing prgm c;ard, for SR·S2

32 Y aesu ·Musen USA Ten-Tec •••••••••••• . 23 w/info. n . C. Milazzo. KP4EMN. Calle 3",
• • • 843 ·14. ViII.. C.rolin... P.R. 00630.

Unadilla Rad iation Products • · .7 SELL : Collins 32 Vl .nO 1'1192 wilh PIS .ono

CO Reeder Service
RTTY Converler . J05eph Schw.rlz, 43·34 un.

Var ian •••••••• Cm. IV ion St.• Flu.nin9. N.Y. II J .... .
· · • • •14 Vanderventer A ve, WANTED: Millen V..,i••m 'CO MOGel

Port Wash ington, N.Y. 11050 VHF Engineering. • · · · • • 40,41 90100 '"0 WOoII lu()e. G.F. Marts. 4201
COlvin D,.. 51. LOUiS. MO 63 I 23.

W3KT aSL Service • • • • • • . 71 WAN TED, Collins FA-60 Mech. F iller '.0Neme ............. . ......... c en .. . . .. . . . . I<Hl. Don Longac te . 16 Norlh St., Caledonia,
Vaesu·Musen USA . • • • • Cov. III N.Y.I4423.

$1_1 Add.... . . . . . . . . . . .. .. .. .. .. . . . . . . . . .
MOBILE MDNITOR: Rec. Sheriff, Fire.
Hfo'"lrOI. G.E.30·~Omc. 12 vllc. 10 clt.on

CiIJ .... .. .. .. ......8 teM ...... .. Zip ...... , 00 . Tr.lle for HR-2A or wh.,,,,,er! W .. lter
Ollvis. K6KZT. 22"~ AIe".onller Ave.• L.os
OSOS,CA9HOI .
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the antenna specialists CD,

12435 Eudid """-. 01. _ xl Otw> 44M)6 •• """""'" of "'" ...... ar-. Iroc...---.-~// //

At first glance, both these cars look like they have standard
factory antermas. Even at second glance.

But the one on the left has a ham rig inside. You
can't tell because on the outside it has an ASPR 748 gain
disguise antenna. So the rip-off artists just pass it by.

A/S has an entire line of high-efficiency disguise
antennas for GM, Chrysler and Ford automobiles. The
HM85 Cowl MOWlt Whip System, for instance, will mount
on an auto cowl, fender or deck in a single
7/8" to 15/16"hole.

For years law enforcement agencies
have used A/S disguise antennas to keep
their cover. They'll help you keep yours, too.
We'll bet our A/S on it.

SELL, E xcellent Cotlins KWM_2 C.... led .e·
t.yS) with S16 F·2 AC Supply 5750: Jl2es
5 30 0 . A ll 10' Sl 0 2S . w.nt P.op Piten Motor.
P.ul Bitt ...... WOA IH . 30 4 W. 11 t n S I. , Gr....d
IsI.nd.NE U 80 I .

TH E BOOK "C Q YL" has been upd ate(l .9<1i ...
w ith . new su p p lemen t btinging tn" YL R L
O U ice .. ...c tion UP to d.te t h.ough 19 7 1. p lus
••eport o n t he 7t h In le, n.t ion.1 YLR L Con­
"en tion he ld in Ho ust o n in J u .... '16. If yo u
h . "" • copy 01 "CQ YL" .nd w o u ld li4< e 10
add t he ........ su pplement (the P. ""s . ,e "slot·
t ea " so tnev can be inset tea a ire e tly into the
boO!<'s sp i, . 1 back bonel. d ,op a nole .... it h
you' reQue SI 10 a u tnor!puOlisn". ~ RZ J ,
Lo u isa S.ndo. 94 12 R io G ••ncle B lvd . , N .W.•
A lbuquerque. N.M. 8 1 1 14 . Pi...... "nelOse
5 1.00 t o cove, co.t 0 1 p,in t ing .na mailing.
T h" o ne .nd only bOO!< .bout YLs in nam
•• d io . "CQ YL" cont.ins 23 chapte." over
6 0 0 l)h o l og•• pns.. 0 .0<1. you ' . u logr.phe<l
copy. 0 ' • g ilt copy, I,om WS RZJ , 5 3 .50,
po st pa id .

S E L L: 4 ·10 0 0 A uSe<!, 530. RaytraCI< I< w
pla le I. n k ca ll for 8 0 & 40 p luS k w o.nd ·
swil ch 51 6. UTC S-50 6 kv C. t. lOa m. , n" w ,
picl<·up on ly, 51 5 . O Z ·PAK small (2 I< w ) 5 2 0 .
R. Ro ss. 9S N o . w ood A"e . , No rt h po rt , N .Y .
11161.

H AM SENTEN CES in S . la ng uages on your
ca,d 9" t O X QSLsl K3 C HP' S OX QSL G u id e,
still 5 3.')5 . Joe Mil<ucki s, 6 9 1 3 Furman Pk Wy .
R ive ' d al e , MO 2 01 40.

RUBBER S T A MPS; Cu.to m m . d" 10' H a m ' s
Nam", Can. Add,e " 5 2;0 0 Sent prepaid a ny '
where . L.C. B" lyea, WB I FBV, Bo" 3 2 I . Bel­
g ,ad 'l ,MT S 9 1 1••

F O R SALE, Collins KWM·2A .nd S16·F2
P o w", S u pply bOl h ,ound " mbl" m sa 75 Ii.m.
J im D.wson. ....'? N NE, 1 19 R"no , Enl Alla n .
IL6 2 0 2 4 .

P OLICE SCANNE R BY P ACE m ooe i 30S •
H F. VHF. UHF. 5 110 .0 0 , T u, ,,e . & 2 moOile
m ik e 5 20 ; CX 1 PO....e ' supp ly ooa, d 5 2 0 ,
R oun d Collins 1SS·3C. 32 S·3, 30 L·I, Winged
312 8 -4 & SI 6 F ·2 5 H .00 . Bill F ulche. , 211
Blueg••ss 0 • .• Hende.sonville . TN 31015.

SELL, H ulh H R· I a 8 Re eei"e . Excellenl con·
d il io n 58 0 .0 0 . Re" . Gary O. H Ullhe s, wm 7ZP
Bo>< 21. Po,1 W illiam, 01-1 U 16 4 .

MOTORO LA 30·S0mc Mo ... ito. R"e 11 0 ".c
"e,y clean 5 ] 0 . , G.E. 30-50 me Mobi le Rec 12
" de Mo a 4e~d c ........ 5 10 . W. O."i" 22S~

A le• • nde. Ave. , LOS Oso•• CA 93 .02.

WA N TED CRYST AL BLAN KS. 3.1 .Ad 1.1
MHz. In I. ,ge lOIs.. .5 " ~ . n d .5 " .7 Sizes..
W6 0 0 1'1 . 2921 Lo y o l. D ••, 0.",,, CA 95 6 16.

WAN TE D ' H• •vey W"IIS B.Ad~Sle' .tso 2
met" , tr. ne" iv" ' . W. y .... C. O.v iS, WB4 FNC,
22 5. ROy.1 Pa lm A""., Fl. My"", FL 33 901.
Ph. ' D·332·JI" .

WAN TED, I..." " pensive used h.m ' e ce ive rs
cov",ing 1.5 . 30 m H Z. Pie.", w .ite t o He. ·
m.n Fu",ue' SWL 5 HF 155 , . 45 So. L o m·
O.'d. O pe lo u w " LA 'OS 10.

SALE , S eE 33 A CIOC IS·2 0·40 ..a0 MeIers·
5 1' 5 .0 0 . HW 12 A Homel"".... AC Sup ply
Sl H .OO. HW 22 A DC Supply Sl2S.00. All
p o sl p .H;I F.B. Ri9s.. WB4JGQ. 11 1. c uero...
Av" . S.E. Ro.nO!<" , Vi'gin~ 24 0 13 .

TWO METE R TR AN CEI VER, (AM). Kn ighl
T R· I 0 3 wi l h VFO .nd m .nu . 1 cond x li l< e
new. P ,e pa id 515. J.CI< Wall<er , W3Y W,
1 16 2 0 Q u" " n eue. D• ., O ln"y, MD. 301·71 4·
11 aa .

T V RECOR DER , A KA I V TS·IIO, came•• ,
RF l un"., L" itz ttiQOd. L" n t h . n 8 h rs u ... .
SI ,o SO U/2 . "ta il p rietl ). L .P. Biese, RFD I,
H ill. N.H. 0 324 l .

OBSOLETE T YPE BATTE RY .M " • • ty AC
T u be s lisl SASE, Will IU d " 10 . Old ge• • , se lS
0 1 t h" 1920'" B.ttery O. c.yU.1. WA4N ED.
Box 46 8 , G .i...."' iU". G A lOS 0 I.

WANTE O : O,a l<e R·4 C F lIt" rs.. Se ll 28/220
MH z 30 wt. Mixe' U S. K3 HWW, ]l12 7
Brownlea, S ler iing HIS. M I 43 07 7 .



SSTV Overview (from page 45)

picture where the re is say, dark clothing, or black
hair. See figs. 9,10, and 11.

Better than trying to make adjustments based on
received pictures is the use of a " g ray scale tape" ,
Tapes can be secured that provide a step-wise pro­
gression between white and black. The monitor
should be adjusted to show all steps - with the
scan lines just disappearing at the black end of
the scale.

Once the monitor is set up correctly, make
camera and lighting adjustments to get good pic­
tures without changing the monitor controls.

Should I Adjust My Monitor Brightness And
Contrast Sellings For Each Received
Picture?

Emphat icall y NO! Once the monitor is set up cor­
rectly, it is best to leave It alone. Make sure that
you tune in each SSTV signal correctly and avoid
making tail-chasing adjustments!

If you 0 0 wish to make compensation for an un­
fortunately light or dark picture, BE SURE that you
have recorded the proper settings of your monitor
controls so that they can be reset easily.

How Do You Contact Other SSTV Stations?
As is the case with other modes, you can answer

8 CO, call CO-SSTV--using both video and voice,
OR, COURTEOUSLY ask if you may join an on­
going contact. In this last case, it is general prac­
tice among the more experienced SSTV operators
to call in on VOICE at an appropriate moment, giv­
ing call letters. Blast ing into someone's conversa­
tion with crunching video is considered VERY BAD
FORM. (You wouldn't rudely interrupt a conversa­
tion between two friends sitt ing in your living room,
would you?)

Is It OK To Run My Transmiller
At Ful/ Power On SSTV?

U'S best not to for a variety of reasons. SSTV /
videa does not vary in amplitude like your voice.
There are no pauses in the t ransmission like the
Interruptions of breathing etc. during voice trans­
missions. In other words, SSTV presents essentially
a 100% duty cycle to the transmitter-so, TAKE IT
EASY and don't run everything full blast.

Is There Any Special Technique
For Calling CQ On SSTV?

As indicated in Part 2 of this article, once you
have a monitor and a "CO Tape" with your call let­
ters etc ., you can join in the fun of SSTV contacts.
See fig. 12.

It's desirable to give your call letters on voice
at the start and finish of a CO-voice, pictures,
voice.

Long CO's are a pain in the neck on any mode.
SSTV is no exception! And, above all, remember
that the courtesy of inquiring, "Is this f requency in
use?" is always appreciated.

What About "TV" Sweep Tube
Final Amplifier Tubes?

The finals in any amplifier using the so-called
"TV sweep tubes" will be wi ped out very quickly
if you run them at more than their recommended
a.m. capa bility on SSTV.

Will SSTV Video Make My Amplifier
"Flat-Top"?

No. SSTV video, pe r se. will not make your am­
plifi er "flat-top" . However, if you have bee n over­
driving your transceiver and/or final ampli fier with
supe r-audio input from a speech processor, you
can be sure it' l l be noticed more often when you
start running the t oo% duty cycle signal of slow
scan!

Some Concluding Thoughts­
Dol/ars And Sense

Getting into a phase of amateur radio with which
one has no experience generally involves some
degree of risk so far as funds are concerned. It's
natural to wonder, " What if I get the apparatus and
then find that the 'new mode' just doesn't appeal
to me?" Or, perhaps you wonder if you will be
bogged down in the complex ities of new and
st range equipment.

So far as interest or appeal is concerned, it is
my hope that this overview of SSTV based on ques­
tions asked by non slow scan operators wil l make
it easier to decide how strong your interest REALLY
is BEFORE you spend any money.

So far as complexity is concerned, I believe that
it is clear from the material presented here, that
amateurs with a st rong curiosity for new things
and a reasonable level of technical know-how, can
handle the operation of slow scan equipment with
no trouble at all. SSTV's rapid growth during the
past year bears out this point.

The major factor in the growth of slow scan dur­
ing the past five years has been the availability of
commercially built equipment. In my opinion, the
future growth of SSTV is tied to the advent of com­
mercially built scan converters such as the Robot
Model 400. More information regarding "On the
air" use of scan converters is included in my "In
Focus" column this month elsewhere in this issue.

•

•

SEND IN EARLY FOR ALL CQ CONTEST FORMS AND LOG SHEETS
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For Flexible Station Design
and

Total Spectrum Coverage from 160 thru 2 Meters

YC-401
DIQITAL DI$J>Ur,Y UNIT

•
FT·101E

TRANSCEIVER

YO· 100
MONITOA eeeee

FL-21008
LINEAR AMPLIFIER

no-l 0l.
EXTERNAL YFO

8 1'·1 011'.
PHONE PATCH 8 PKR.

fTV-2SO
2·M TRAHSVERTEA

fTV-fS08
" M TRANI VERTEA

NEW PRICING STRUCTURE -DOWN, NOT UP! ----....
CONTACT YOUR AUTHORIZED DEALER NOW !

With more than 200,000 of the popular FT·101 series transceivers in
service around the world, Yaesu production volume and manufacturing
efficiencies have made a price reduction possible! These savings are
being passed along to you, the customer - and they cover most of the
FT·101 series accessories as well. See your dealer for full information.

ATTENTION: FT 101 OWNERS

Now ava ilable -200 page Maintenance
Service Manual. Covers complete 101
Series Transceivers. Includes mcefuce­
nons, updating lntc rrnat ien. alignment,
etc. See your authorized Vaesu Dealer.

era ro.
Yaesu Electronics Corp., 15954 Downey Ave.,
Paramount, CA 90723 • (213) 633-4007

Eastern service Ctr.• 613 Redna Terrace
Cincinnati , OH 45215. (513) n2-15oo sn
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