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Be your own greeting card this season via
SSTV. George and Abe have Bill DeWitt
and his new SSTV Overview series to thank
for their upcoming birthday pictures. To
join in the fun read page 17.

CQ begins its 320d year in amateur radio.
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C fJ TS-700A
(glpecifications
TRANSMITlIl'E C(lvt FREQOt: NCY RA'lGl

144 l48 MHz
IolOO( sse, fM . CV< AM
RF OUT P\Jl cv. fM mote lhM> lOW ""'put

AM~ 1tIan 3W ovIll'Ji sse mote
1tIan 2CM OC onc>uI

ANnNNA IM P[D.-.r«,:E 501.! (",,_10<1)

CARRIER SUPPRESSION &!~ 1tIan otO ee
SlOE BAND SUPJ>R£SSIOr'i~ _ otO ee
SPURIOUS RADI...TICJ'j t .... "'"'" .so db

MAX fREQUE NCY DEVIATION (fM) • 5 kHz
REPEATER FREQ UENCY SHin WIDTH

f>OO k Ht
TONE BURST TIME 0,;'-1.0.«:
MODUL ATION a.I,,,,,O<I modulatIOn lor SS8

V. nable ,eactance frequency , h'll lor 1M
low po we' modu l.hon lor AM

MICROPHONE: Oyr>am oc ml(rop~ on" , !'>OOIl
AUDIO fREQUENCY RESPONSE 400 2WO 1-1, _

w 'I~ ln _9 db
R{C{IVING SYSTEM, sse CW AM S,ngle

. uperhete rodyne FM Oou~"

,W p"r""lero<l~ne

INTERMEDIAT£ FREQUENCY SS8 CW, AM
10 7 MHz FM hi If 10 J MHt 2nd IF

455 kHz
RE CEIVING SENSITIVITY SS8. CW SIN" 10

dB or belle, at 0 2s,.V. 20 d B "",w
Clu<ehn@ " Less ' !\an 0 4pV AM SIN "
10 d B Of bet! a t lpV

IMAGE RAllO- Beu 1~ 60 ea
IF REJEC TION - !len..,. than 6CklB
PASS BANDWIDTH SS8 CW AtoO Mar. lh~n

2 4 "Hz at -6 dB ftoO Mar. _ 12 " Hz ~t

_6 ee
RECEIVER SHECTIVlTY SS6 cw AtoO l ...

ll\,on 4 8 " HI al _60 d 8 FtoO L~ ln~n

24 kHI al - 60 dB
SQUElCH S[ NSlTtVITY 0 2~V

AUOIO OUTPU T Mar. I..... 2 W", 8!! 11»<1
(1""- d...!Ott""')

RECE IVE R tOo/lO I"'P£OAN(;E ee
fRE QUE NC Y S TABIliTY ~ "''' • 2 • HI duro"ll

""" IIou< all• • """ m...M 01 ..~.m '41
~nd "' 150 HI """''1 any 30 ........1.
~ol ""' a ll....

POW ER CONSlJ"'PTIiCIf', T.........,..- ~....
(AC 12OJ22OV) U IDC 13 8V) m..
R~..- (no "'l!~ 4~W (1oC 120
22OV) 0 SA (DC 13 8Vl

POWER REQlJIREtoOENTS AC 120122011
!I0160 Hz DC 12 16V 1I3 8Y~•••1.......... )

D1MENSlOI'<S 278 IW) , 124 (H) . 320 (0) mm
WE !Gl'T Il '~

SlIGGESTEO~ICE 1700 00



OX OSOLLATOR
Crystal controlled transistor 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.

MXX-1
TI\AN~I~TOR

I\F MIXER
A single tuned circui t intended for
signal conversion in the 30 to 170
MHz range. Harmonics of the OX or
OF·' oscillator are used for injection
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

PAX·1
TI\ANSI~TOR

I\F POWER AMP
A single tuned output amp lif ier de­
signed to follow the OX or OF-1
osci llator. Outputs up to 200 mw, de-­
pending on frequency and voltage.
Ampli fier can be amplitude mod­
ulated. 3 to 30 MHz, Cat. No. 035104
Specify when ordering.

$4.75 e a .

$4.50 ea. $4.75 ea.

BAX-1
BROADBAND AMP
General purpose amplifier which
may be used as a tuned or untuned
unit in RF and audio appl ications. 20
Hz to 150 MHz with 6 to 30 db gai n.
Cat No. 035107
Specify when ordering

SAX·1
TI\AN~I~TOR

I\F AMP
A small signal amplifie r to drive the
MXX· ' M ixer. Sing le 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.

$3.25 ea.

OF.1 O~CILIATOR

Resistor/ capacitor circuit provides
osc over a range of Iraq with the
desired crystal. 210 22 MHz, OF-1 LO,
Cat. No. 035108.18 to 60 MHz , OF·'
HI, Cat. No. 035109
Specify when ordering.

.02% Calibration Tolerance
EXPEPJMENTER CRY~TALS

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

Speci fy 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 - For use in OF·1L OSC

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

Specify when ordering. $4.25 ea.

Shipping and postage (inside U.S.• Canada and Meltico only)
will be prepaid by International . Prices quoted for U.S.,
Canada and Mexico orders 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
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25WATI OUTPUT
FULLY SYNTHESIZED

C"P TR ·740 0A

(glpecifications
Range 14400 MH,IO 147 995 MHr

M ode fM

800 Channels r;, l(Hl opaced
Ser.. ' t ' ~ " ~ BelIef tt,,,,, 0 4 uV for 20

dB q U.el,ng
8e't,e< 1~ 1 uV tor 3 0

dB S I N
Squelch s.."".\,...1y Bene< than

025 uV
$.eIK!,,,,!y 12 KH, .t -6 dB down

40 KHI at - 70 dB down

1,"8\10' Aere<;uon 6e1,,,. 'nan - 70 dB

SPUf10US I"."rlerence Il,me. ,nat!
- 60 dB

In'e<modulat...... 8 .n.... that> 6 6 dB
Rece.>te SYSI~ Do..ble Cor",..soon

F",t If 107 MH,
Se«>nd If 455 KHI

Aud ,o Output More It" ,n 1 5 Wa ttS
(8 o hm load)

RF Ou lpu t Po....., 25 Wan. IHlgh)
5·15 Wan. (low.

adjustable)

A, 'l1enna ImP"(lance 50 ohm.

F'fll....ncy O~'atlQn • 5 KHI

Spu"..u. R" POf'W Bot""'!han
- 60 d S

'one Pad Input lmp«lmnce 600 ohms

Tone 8u~t Our."on 0 5 \0 , 0 sec
eTCS Range 88 5 Hr \0 156 7 HI
M,crophone 0 .........0(: , .....,\h pn

. w,teh, 500 ohms
Voltage 11 5 10 , 6 OV DC (13 BV DC

nom",,,I)

Cu rre n 'Dra ln Len ' ''a '' l Ao In '"ce ,..."
(no ,nput .'gnal)

Currem O,a,n leu than 8 A ,n transm' l
Pol", ,,,y Nega" ""' ground
Tempe'a tu'e Range - 2010 + 50

degffleS C

O,m~~ 18 2 mm (7-3 16"1 wod.
210 mm pO"S /S"1 deep

14 mm (2-11 8"1 h.gh
Net Vlle>ght App<o . ..... ,eIy 2 8 kg

(6 2 1M I
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"Vl""VOIWB"HT

dielectric traps for extremely Hy-Q performance.
This Is the way to go for Inexpensive in-bend
performance in limited space. Entirely self­
support ing. req ui res no guys.

For superior OX transmission, the 12AVQ
uses a very low radiation tingle. Htls automatic
bend switching. Aircraft quality, slotted taper
swaged aluminum tubing. Recessed 50-239
connector prevents moisture damage. Heavy duty
12~ mast bracket Roof mount with Hy-Galn
12RMQ kit. Order No. 3&4
18V 10-80 meters.
High efficiency, low cost vertical with quality
construction for long life. EtIsily tuned to any 10-80
meter band by adjusting feed point at base
inductor. An exceptional value.

18 ' radiator of heavy gauge aluminum tubing.
Mounts on any 1·~" mast Self-supporting,
requires no guys. EtIsily erected, portable. 12 "
heavy duty mast bracket Roof mounts with
14RMQ kit
Order No . ) 93

'iJ,o$
'Amateur Radio Systems.

IOKT laAVTfWB t4AVQjWB . >AYQ ' OY
Electrical
Mex. power input 1 KW NIl I KW NIl 1 KW NIl 1 KW NIl 250 watts NIl.

2 KW PEP 2 KW PEP 500 watts PEP
( I KW PEP on 80)

VSWR 2:1 or less 2 :1 or less 2: 1 or less 2; I or less 2 :I or less
lmpedence 50 ohms 50 ohms 50 ohms 50 ohms 50 ohms
M echankal
Height 50' 25 ' 18' 13'6~ 18'
Shipping Weight 96.7 Ibs. 10.7 Ibs. 8.2 Ibs. 7 lbs. 4 .6 lbs.
Mast Diameter None required ,"'. ,'''. ,'''. ,"'.

Hy·Gain Electronics Corporation 8601 Northeast Highway Six ; Lincoln, NE 68505
Distributed in Canada by Lectron Aadio Sales 211 Hunter Street ; Peterborough, Ontario

HY-GAIN VERTICAL ANTENNA. S PEC IA CAn O N COMPARISON

traps for exceedingly stable performance and true
V.. wave resonance on all bands. May be roof
mounted with Hy-Gain 14RMQ kit. Recessed
50-239 connector prevents moisture deteriora­
tion. 12 " heavy duty mast support bracket.
Order No. 386
14AVQ,lWD 10-40 meters.
The Hy-Gtlin 14AVQjWB uses the same uap
design as the famous Hy-GtiIn Thunderbird
beems. 3 separate air dielectric Hy.Q traps with
oversize coils for superb stability and V.. wave
resonance on all bands. Automatic band
switching.

An extremely low angle of radiation is utilized
for superior OX performance. Teper sweged.
slotted aircraft quality aluminum tubing.
Entirety self-supporting, no guys required.
Recessed 50-239 connector prevents moisture
damtlge. 12 ~ heavy duty mast support bracket,
Roof mount with Hy-Gain 14RMQ kit.
O rder No. 3 8 5
12AVQ 10,15 and 2 0 meters.
The 12AVQ also uses Thunderbird design alr

Hy-Gain verticals stand alone.
Hy-GlIin multi-band vertical amateur antennas
life entirely self-supporting. They require
no towers or guys and go up in just II few square
feet yet they offer remarkable performance.
Their omnidirectional pattern means no rotetor Is
required. Hy-Galn verticals go up easily with
just II few bend toots and their cost is
surprisingly low.

See your Hy·Gain dealer for the antennas
that give you the performance you want,
take minimum space and have your kind ofprice.
Hy·Gllin verticals.
t 8Hf 6-80 meters.
The only vertical antenna on the market offering
multi-bend performance without traps. The
Hy-Gllin 18HT utilizes a unique stub deccupltng
system to maximize efficiency, frequency
stability and blind tscleton. It. also offersa 500hm
input im pedance for all bands.

The 18HT features automatic bend switch­
ing, V. wavelength performance on 40 and
80 meters. I ¥4 wavelength on 10 and 15 meters.
Maximum legal power rating on all bands. It
is entirely self-supporting and requires no guys.
Heavy duty, slotted. taper swaged, aircraft
quality aluminum with full circumference
compression clamps is used for radiators. The 24 '
tower is till rugged, hot-dip galvanized steel
and ell hercwere is iridited for corrosion resistance.
Specter hinged base for easy raising and lower­
ing. Order N o . 182
18AVTt WD 10-80 meters.
The Hy-Gtlin I8AVTt We gives you true wide­
band performance in limited space. And now
we 've made it even better. The I8AVTtWB now
hes tin improved 80 meter coil and tin over­
size co ro na ball on the whip to eliminate westelul
and noise corona discharge.

This entenne is rated In excess of maximum
legal power 10 -40 meters and up to 1 KW PEP
on 80 meters. Entirely self-supporting,
requires no guys. All tubing is slotted. taper
swaged. tlircT!lft quality aluminum with full ctr­
cvmterence compression clamps.

Thf! IBAVTt w e has automatic band
switc hing and utlllzes three air dielectric Hy-Q

•
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18AVT/WB 12" '0'0



Our cover photo this mon th shows two conven­
tional TV moni tors d isplay ing the outputs of Robot
Research's new Model 400 Digi tal Scan Converter
and thei r now-disconti nued Model 300 Storage Tube
Scan Converter. Bill DeWitt , our SSTV Edi tor
thought the pictu res displayed were appropriate for
our presidential bi r thday hol idays !

January not only marks the sta rt of a new year
bu t in our case commemorates the start of ou r 32nd
year publish ing CQ. The Radio Amateu rs Journal.
As you may have noticed we are also changing the
logo of CQ slightly adding the words A mateur Radio
to ou r ti t le. This is not done to imp ress visitors to
your shack or to remember what CQ is all about but
to call attention to CQ by non-amateu rs.

Beginni ng wi th the Februa ry issue CQ will be
distributed on all major new sstands, candy stores,
drug stores and the li ke via the le o division of
Hearst Publications. We are put t ing an additional
60,000 copies availab le to ICD initially in order to
reach people who have either never heard of ama­
teu r radio or who have given some casual thought or
interest in amateu r radio. Most of the ti tles of our
amateu r publica tions do not real ly tell the prospec­
tive buyer wh at the magazine is abou t or what types
of articles are contained. It is hoped that the person
look ing at the magazine counter wi ll stop and pick
up a copy of CQ via this method.

This wi ll enable many of CQ readers to also buy
thei r copy at a more convenient location and in gen­
eral just makes CQ more available to more people.
CQ by the way w ill be the only amateu r magaz ine

that is available to the general public via newsstands.
The others as of yet have not avai led themselves to
this system.

Starting wi th February we will also be moving
ou r pr int ing operation f rom the east coast t o the
mid-west and therefore it is antic ipated that CQ w i ll
be on time. If you reca l l the Message From The Pub­
lishe r in ou r Oct.lNov. issue, Richa rd Cowan sa id
that we would be tu rning out 3 issues in just nine
weeks, well we've done it! In fact, the February is­
sue was completed a day or two before the January
issue in order to meet an earlier dead line. Th is Ed it ­
orial for January is being wr itten as February is be­
ing pr inted. If it seems co nfusing to y ou then you
can imagine what it was like here at CQ for the last
several weeks try ing to keep every th ing moving and
on schedule. I wa nt t o thank all of our columnists
and contribut ing authors who suppl ied us w ith the
material t o make this change a sucess. It is doubly
remarkab le to thin k that all of th is has occu red by
the beginni ng of December.

As this is being w ritten befo re Christmas and y ou
will be reading this after the fact, I hope that we
have by the t ime this is read, rea lized some if not al l
that we anticipated for the hol idays in the way of
gifts and pleasan t memor ies and that we have started
to enjoy the excitement of a new year and al l this
has to offer.

73,
Ala n, K2EEK
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ONLY
HENRY RADIO

OFFERS THE WORLD'S
MOST COMPLETE LINE OF

AMPLIF RS
~ ~

30 MODELS! THE WORLD'S FINEST LINE OF AMATEUR AMPLIFIERS. BOTH
VACUUM TUBE AND SOLID STATE ••• FOR HF, VHF AND UHF••• FIXED STATION
AND MOBILE • ••LOW POWER AND HIGH POWER. NEVER BEFORE HAS ONE
COMPANY MANUFACTURED SUCH A BROAD LINE OF AMATEUR AMPLIFIERS

please call 0.- _ile 10.- complete ;n lo'mo1l''''' .

HOOf/Radio

TEMPO 2002
The same fine specs and features as tn e 6N2, but lor 2 meter
o perat ion on ly....S745.00
TEMPO 2006
Like the 2002 , but for 6 meter operation.. ..$195.00
TEMPO VHF /UHF AM PLIFIERS
Solid state po wer ampli fiers for use in most land mobile
applications. Inc reases tne range , clarity, reliabi lity and
speed of two-way com mun icatio ns . FCC type accepted also .

O"ve Ou tpul . I Olive OUl pul
M odel power powe' Pllce Model Powe' Power p, ice

LOW llANO VH F AMPL IF IERS (35 10 75 MHz)
Tempo l00c3O 30W l 00W $1 59 ITempo l 00Cl 0 lOW ioow $149
Tem po l 00C02 2W l00W $179

HIGH BAND VHF AMPLIFI ERS (135 to 175 MHz)
Tempo 13OAJO 'JfY'N 130W $189 Tempo 8OA02 2W 80W $159
Tempo 130A l 0 l OW 130W $119 Tem po 5OA1 0 lOW 50W $ 99
Tempo lJOA02 2W lJOW $199 Tem po 5OA02 2W 50W $119
Tempo 8OA3O 30W 8/)W $149 Tem po 3OAI O l OW 3rJW s 69
Tempo 8OA IO l OW 8/)W $139 Tempo JOA02 2W )OW $ 89

UH F AM PLIF IERS 1400 to 512 MHZ)
Tempo 70030 'JfY'N 7f1W $210 Tem po 40001 lW 40W $185
Tempo 7001 0 l OW 70W $240 , Tem po 25002 m 2'!JW $12'!J
Tempo 70002 2W 70W $270 Tempo 10002 2W lOW $ 85
Tem po 4001Q l f1W 40W $145 Tem po 10001 lW lOW $1 25
Tem po 4OD02 2W 40W $165 L,near UHF modelS alSO _,Iable

TEMPO l 00A110 VHF LINEAR AMPLIF IER
Comp letely solid state , 144-148 MH z. Power output of 100
watts (nom .) with only 10 walls (nom ,) in . Reliable and
compact .. .$199.00
TEMPO 100Al10/B BAS E AM PLIFIER .. .$349 .00

2K-4 ...THE " WORKHORSE"
The 2K -4 l inear amplifier o ilers engineering. construction
and feat ures seco nd 10 none , and at a price that makes it tne
best amp lif ier value ever altered 10 t he amateur. Constructed
with a rugged ness guaranteed to provide a long fife of reliable
servic e, it s heavy duty com po nents allow it to loaf along even
at lu ll legal power . 11 you want to pullhal st rong clear signal
o n the air that you've probably heard from other 2K users .
now is the t ime . Opera tes on all amateur bands , 80 thru 10
meters Move up 10 !tIe 2K-4 . Floor console ... $995.00

3K·A CO M M ERCIAl/M ILITA RY AMPLIFIER
A high Qu ali ty linear amplifier designed for commercial and
mili tary uses, The 3K· A empl oys two rugged Eimac 3-500Z
grou nded grid t riodes l or superior linearity and provides a
conservative tnree ki lowatt s PEP input on sse with etucten ­
cte s In the range o f 60% . Th is results in PEP output in excess
01 2000 wau s . It provides a heavy duty power supply capable
of furnish ing 2000 walls 01 continuous duty input lor either
RTTY or CW with 1200 wane output . 3.5·30 MHz .. ..$1395 .
4K·UlTRA
Spec ifically designed lor the most demanding commercia l
and m il itary o peration for sse , CW, FSK o r AM . Featu res
general coverage operat ion h om 3.0 to 30 MHz. Using tne
magnificent new Eimac 8871 grounded grid triodes , vacuum
tune and toad condensers, and a vacuum antenna relay , the
4K-UlTRA represents me last word in rugged , reliable , linear
high po wer RF amplification . 100 watts drive del ivers 4000
wall s PEP in pu1. Can be supplied mod if ied lor o perat ion on
treq uenc tes up to about tOO MHz. ... $2950 .00

TEMPO 6N2
The Tempo 6N2 bri ngs the same high standards to the
6 meter and 2 meter bands . A pa ir of advanced des ign Eimac
8814 l ubes provide 2 .000 walls PEP input on sse or 1,000
wa tt s on FM o r CWo The 6N2 is co m plete w ith self-contained
solid state power supply. bui lt-in blower and RF relative
power indicator , ., .S895.00

11240 W Olymp,c B IV'CI , Lo s Angeles. CallI 90064
931 '" EVCh(l , " n_he,m , Caiof 92801
B Ul le<, M,ssou," 64 730

213 1411-6701
714 1772·9200
818 1679-3127

6 • CO • January, 1977
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CY,,""1""I"~ yt, o,,
xy ,IMu! "~ I Y ".....--..____J ......

"We'll G UARANTEE
no o ther ba lun, at any
price, h as all th ese
features.

6743 Kinne St.
East Syracuse, N.Y. 13057

Tel: 315-437-6444
TWX 710-541-0493

•• •-.0.' _ _

......u

JT 'S WHAT'S
INSIDE

THAT CO UN TSI

THE APPROVED LEAOING HAM AND ::'~5~~:=:~"''P~~~"W2CA"U'),NBATU°N" -$:;la~9J5- ~
Th. proven balun 1. HANOLES fULL 2 KW PEP AND THEN SOME. CY" ."' '' " I""yt,,,"

Broad-Banded 3 to 40 Mc. "1~l'.:.1~ -_~
2. HELPS TVI PROBLEMS By Reducing CoaK Line ".... - ....

RadiatIon
3. NOW ALL STAINLESS STEEL HARDWARE, 5 0239

Double Silver Plated
4 . IMPROYES f IB RATIO By Reducing COaK Line

P,ck-Up
5. REPLACES CENTER INSULATOR. Withlita nds

Antenna Pull of Over 600 lbs.
6. BUllT·IN LIGHTNING ARRESTER. Protects Balun

- Cou ld Atso Save Your Valuable Gear
7. BUILT·IN HANG·UP HOOK. Id eal For Inverted

vees. Multi -Band Antennas. Dipol es, Beam and
Ouads

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 They're built to Int

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

Comes in 2 models. 1:1 m.tches SO or 75 ohm un­
balanced (coaK line) to 50 or 75 ohm balanced load.
4:1 model matches 50 or 75 ohm unbal.nced (CO,K
line) lo 200 or 300 ohm bal.nced load.

AVAIl ABLE AT All LEADING DEALERS. IF NOT. ORDf R DIRfCT

WITH
BUILT·IN

LIGHTNING
ARRESTER

UNADILLA RADIATION PRODUCTS
Division of MiCfow.,..e Filter Co, Inc.

•nounclng
• Laporte, IN - The LaPorte, In­
diana ARC will hol d its Winter
Hamfest on the 27th of February.
beginn ing at 8 AM (Chicago t ime)
at the LaPorte Civic Audi torium.
Good food, plenty of FREE tables
50 mi les East of Chicago. Talk-i n
on 01-61 and 94. Donation $2.00
at t he gate. In formation from
LPA RC. P.O. Box 30. Lasorte. IN
46350.
• Traverse City, Ml - The Cherry ­
land Amateu r Radio Club will
hold its 4th annual Swap 'n Shop
on Satu rday, February 12, f rom 9
AM to 4 PM at the Northwestern
Michigan Col lege. A donation of
$1 wil l include a chance on all
prizes. There wi ll be plenty of free
display tables for wha tever you
may wish to bri ng in elect ronic
equipment and parts. Everyone is
welcome and a turnout of over
300 Hams and experimenters is

expected f rom allover Michigan.
For more informat ion p lease con­
tact Bi ll Mader, WA8WNM. at
(616) 326-6392 or Box 2, Empi re
AFS. Mich. 49630.
• livon ia, MI - The Livonia A ma­
teur Radio Club would like to an­
nounce that the 7th Annual L.A.­
R.C. Swap 'n Shop will be held on
Sunday, February 27, 1977, f rom
8:00 A.M. to 4 :00 P.M., at the
Stevenson High School in Livonia,
Michigan . There w ill be plenty of
tab les. door prizes, refreshments,
and free parking available . Talk-in
on 146.041.64 and 146.52 Sim­
plex . For fu rther information.
wri te Nei l Coffin, WA8GW L, cia
Livonia Amateur Radio Club. P.O.
Box 2 11 1. Livonia. MI48150.
• Mansfield, OH - The Mansfield,
Ohio Mid * Winter Hamfest Auc­
t ion wil l be held on February 6th
at the Richland County Fair-

grounds in Mansfield. Prizes, Flea
Market, Auction. Large Heated
Building. Doors open 8 AM Talk­
in 146.34/94 and .52/.52. Tickets
$1.50 in advance $2.00 at the
door. Contact Harry Fr ietchen,

K8JPF, 120 Homewood, Mans­
f ield, Ohio 44906 or phone (419)
529-280 1 or 419-524-1 44 1.
• Gr if f ith IN - The Lake County
Amateur Radio Club's 24th an­
nual banque t is Satu rday February
19. at 6:00 P.M ., at the Griff ith
Knights of Columbus Hal l, 1400
South Broad Street, Griffith Indi­
ana. Al l the food you can eat.
w ine fountain. enterta inment,
guest speakers, special awards.
door prizes, cash raff les, and a
dance band after. Tickets are
$7.50 each: no door purchase.
Write (prior to Feb. 3) to Herbert
S. Brier. W9AD IW9EGO), 409 S.
14th St.. Chesterton. IN 46304.
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ATLAS 350-XL
• ALL SOLID STATE
• 5SB TRANSCEIVER
.350 WATTS P.E.P. OR CW INPUT

• 10 THftOUGH 160
METER COVERAGE

.,

With selectivity
control . and

optional plug in
auxiliary VFO or crystal oscillator.

The all new Atlas 350-Xl has all th e
exciting new features you want, plus
superior performance and selectivity
control never before possible .

10-160 METER
Full coverage o f all six amateur bands m 500 kHz seg­
ments. Primary freq uency control provides h ighly stable
opereuon. A lso mcluded IS provrsron for addmg up to 10
addition al 500 kHz segments between 2 to 22 mHz by
p luggmg in auxil ia ry crystals,

350 WATTS
P,E.P. and CW Input. Eno ug h power to work the world
barefoot '

SELECTIVITY CONTROL (Standard feature)
This amazing new breakthrough in
f i lter desrqn IS truly the Iilter of the
future Selecuvnv control on the front
pane l p rovides control o f bandwidth
as w ell as selection of upper or lower
Sideband, or double Sideband . Con­
tmuouslv variable from 300 to 2700
Hz bandwidth Shape factor IS better

than 1.7 , With ultimate rejection better than 130 d B
Selectivity for SSB can be set for maornum voice f ldehty
at 270 0 Hz bandwidth, providing traosrmssron and
recept ion o f audio f rom 300 to 3000 Hz. o r it can be
narrow ed down to 2400, 2100 Of even 1500 Hz If
necessary to reduce adjacent channel QRM Selecnvuv
can be narrowed gradually to as little as 300 Hz for CW
recept ion .

ThISam azing new breakthrough m filter design IS by Bob
Craw ford and Eckert A rgo of Consulting Enqineera. At las
Radio is pnvl leged to be f irst to o ffer thiS "prcqram­
m abl e f i lt er " in t he radio communication field and for
sometime to come w ill be the only one .

DIGITAL DIAL READOUT

The Atla s 350-X L has space provided for quick ,n ·
s tallanon o f tnrs p lug-in accessory, Provides precise fre ­
quency read out to 1 /10 of a kHz All L,E 0 Dot Matrtx
6 dIgit display

MODES OF OPERATION
Standard features lower or upper Sideband , push-to ­
talk or VOX operation, full break-In or semi-break-in CW
operation.

RECEIVER INCREMENTAL TUNING
Th IS stan da rd fea ture enables you to receive up to 5 kHz
above o r below your t ransmitt-nq frequency

AUDIO FREQUENCY NOTCH FILTER
(Standard feature)

PLUG·IN AUXILIARY VFQ
or CRYSTAL OSCILLATOR
(Optional)
Au ",i1rary VFO s plugged 1n

space provided on the from p of
the 350· XL You have a second tun
able VFO wu h same tuning ra
pr mary VFO f r tun to a
transrrut or ree e ve I, Q

Ind calc wh eh VFQ p mar
ondary w il l be used for rece ve an Iran m t

Or Instead 0 1 the au xv IMy VFQ a Cryst Os at
be p lugg ed mto t h e fron t panel Eleven crvsra!
are available With a vernier control fo r xact fr q
se tt ing
SAME PLUG-IN·AND-GO MOBilE FEATURE
AS OUR FAMOUS 210x 215x
The 350 XL has Its own opt In M M
Bracket for QU ck e, sy p ug- n or rem
A ll connec tions are made au tornanca y

IDEAL FOR DESK TOPOR MOBILE OPERATION
M easun ng Just 5 m high ~ 12 n w d 12' II

and w e gh ng only 13 pound u AI
more feat u res per/om a It

tra nscet: . regard 5 of s

MANY MORE SPECIAL FEATURES
See yow df'aler or wr 1_ for 0 35 X b
complete hst o f Ieat ur cana t es an r
Base Price 9 9 5.
c co' 'P

350-XL ACCESSORIES
• 350~PS MATCHING AC SUPPLY
Includes front Ia cinq spe ker r d p 0' jack
14 vol ts f ltered and r gu at dOe / th ow
and h CUffent rtf 'h

pr dd .rne
CW K y;;,p P

on 3 L 95
• D IGITAL D IAL
• PLUG-IN A UX ILIARY VFO M ODEL 305
• PLUG · IN AUX ILIARY OSCILLATOR M ODEL 3"
• PLUG -IN M OB ILE M OUNTI N G KIT
• AUXI LIARY CRYSTA LS

10 pr

ATLAS 21 0 )( 215. SS B TRANSCEIVERS
Our lam o u It r
very important pan t ouror I I
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Help Save 450 MHz

Editor, CO :
Help save our 450 mhz. frequencies

through community based public service
interactive educational ATV teaching
electronics. Subscribe to lIMARC ATV
Repeater Fund. Buy fluorescent bumper
stickers promoting: " Friendship, Public
Service, Technology through Amateur
Radio." $1 each . 6/55. Send to L1M­
ARC. clo Ed Piller, W2KPO, 80 Birch­
wood Park Drive, Syosset, N.Y. 11791.

Ed Piller . W2KPQ
Syosset, N.Y.

Talk Back
Ed itor, CO:

It is obv ious that your article "A
Push Button To Dial Telephone Conver­
ter" (Sept. '76) was never constructed
and tested. The schematic for the 500
telephone and the modification show
the same error. You have the bell con­
nected across the te lephone line. Since
the bell resistance is less than lCKXl
ohms, this will pull dial tone and you
will make one call but never hang up.

The proper connection is to put the
network capacitor inseries w ith the bell,
forming a series resonant circuit at ap­
p roximate ly 20 cycles (the ringing vol­
tage) and keeping the bell isolated from
across the line (DC wise).

I also refer you to Bill Orr's column,
truckers are called 18 wheelers, not
16 wheelers. (check with your S9 ccont­
ercert. TOMCAT). Finally , a cophase
harness is also an impedance t ransfo rma­
tion . As Bi ll describes it , just take some
coax and parallel it , a !1Jaranteed 2 : 1
mismatch . However, in the real world,
the ha rness is 72 ohm, quarter wave,
which takes the 50 ohm antenna and
steps it up to 100 ohms. At the wens­
mitter, two 100 ohms in parallel give 50

10 • CO • January, 1977

ohms, or a good match.
Actually, 3/4 wavelength is used

since it would be tigh t with each leg
only 1/4 wavelength long.

Finally , Bill misses the point of co­
phase. The main reason fo r the t rucker
is to reduce the shadow the trailer
makes :

If you draw it to scale, you will see
that one antenna will p rov ide cove rage
where the second antenna is blind due
to the trailer shadow.

The directivity ahead and behind is
exectetv what the t ruckers want since
they want reports and conversation
ahead and behind. not chit-chat from
the 'civi lians'.

Gil Kowols, W9BUB

cent ral American DXpedition
Ed itor, CQ:

Seven very fortunate "hams" spent
part of their bicentennial summer on a
unique combined Dx-pedition and pub­
lic service p roject in Lat in America.
These participants held reciprocal calls
and were able to meet and know people
(including many local amateurs) in Hon­
duras, Nicaragua, Ecuado r and Bol ivia.
This unusual experience of being able to
visit a foreign country as someone other
than "just a tourist" was available to
WB5C FI, AI; WA5GN T, Swank; K5­
HXR, J im ; WB5K PL, Mike; WA5K RI.
Deanna ; WB50ZZ, Don;WB5R IY. Ron ;
and WA5 ZMF. Chris. One of the most
rewardi ng experiences is having these
OX amateurs visit us stateside after a
previous ell:change of ideas. courtesies
and hospitality south of the bo rde r.
Th ough the "D x -pedttion" is not a first
class tourist cruise, the participants of
the pilot program agree that it was an
enriching, broade ning and very differe nt
experience ... and a lot of fun!

The "Amigos de las Americas" or­
ganization has conducted immunization

dental and opthamalogical programs
through the ministries of health in Cen­
tral and South America fo r the past
twelve summers. Th is volunteer group
has used amateur radio for ccrnrnunica­
tions between the staff locations and
the Houston office. The Amigos solicit
radio operators and stateside monitors
for the 1977 summer. The approximate
dates are June 5 - August 3 1. Applicants
will be taken on a first come, first servo
ed basis. The amateur radio operator
participating should have a techn ic ian or
h igher class of license. Positions will be
open from 2 to 4 weeks (2 week mini ­
mum) . Stateside monitors are needed 24
hours daily on 15. 20, and 40 meters.
The ten ta tive list o f countries that will
participate include : Guatemala, Hondur­
as, Ntceracra. Costa Rica , Ecuador, Bo­
ivia, Paraguay and the Dominican Re­
public.

The amigos agree to provide a place
for the radio operator to stay with sani­
tary faci lities, three meals a day, and po­
table wa ter while the amateur is hand­
ling communications for the organiza­
tion. They will cover excess baggage
charges of transporting radio equipment
fo r Amigos use. They will pay incidental
expenses incurred by the radio operator
to set up or maintain the communica·
tions program. The Amigos request the
participan ts read two selected books of
latin american culture and return the
accompanying study sheets and tests.
Where Amigos chap ter schools are avail­
able the radio operators may attend.
The "hams" may take their own equ ip­
ment or use equipment belonging to the
Amigos.

If you are in terested in participating
write to Deanna Mercurio, 10339 Sage­
rock Drive Houston. TX 77089.

Deanna Mercurio
Houston, TX
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~ FIXED STATION FOUR BAND VERTICAL
The 4· BTV is longer for grea ter aperature. larger in diameter for strength and
bandwidth, heav ier traps for precision and safety factor. Indiv idually , each
subassembly wei ghs more to co llectively give you an antenna designed for
convenience of assembly and installation. a wide margin in mechanical stability
and far superior electrical performance.

• Lowest SWR- PLUS!

• Bandwidth at its broadestl SWR 1,6 10 1 or
better at band edges,

• Hustler exclusive trap covers "Spritz" extruded
10 otherwise unattainable close tolerances
assuring accurate and permanent trap
resonance .

• Solid one inch fiberglass trap forms fo r
optimum electrical and mechanical stabili ty.

• Extra heavy duty aluminum mounting bracket
with low loss-high stre ngth insulators.

• All sections 1XO W heavy wall, high strength
aluminum. Length 21 '5 w

•

• Stainless steel clamps permitting adjustment

without damage to the aluminum tubing .

• Guaranteed to be easiest assembly of any
multi-band vertical.

• Antenna has ~w_24 stud at top to accept RM-75
or RM-75-S H ust ler resonator for 75 meter
operation when desired.

• Top loading on 75 meters for
broader bandwidth and higher radiation
effic iency l

• Feed with any length 50 ohm coax .

• Power capability- full legal limit on SSB and
CW.

• Ground mount with or without radials; roof
mount with radials.

o~settin9 o(totalbandcowrage!
40 THROUGH 10 METERS

neur-tromos corporation

HUSTLER ANTENNA PRODUCTS-for
. ,."... "..,,-o,ig;n.1 des;gn,--c.Uled
IfWl m.nuflClu.ed by Arne. ie., ;"9"nu;ly.
1' 1>0< In<! mll•• i, I._use<! by commun;u­
10'1 Ih.ougtloul the w orld .

Hl... lle, .....ign1 ,.e Pl len ted un"". on, o'
more o f Ihe following .ui\ln.d 10 New·
T.oniC1 CO.pa'lIion: 328 7732, 3S1J412,
34 19869. 38 7J98S. 332731" 3S9921 4.
JS829S1

Available from all distributors
who recognize the best!

MODEL
4-BTV

15 POUNDS

15800 commerce park drive,
brook park. ohio 44142
Exporter: Roburn Agencies. rnc.. New YOlk, N. Y.

JanuCl ry,1977 • CO • I I
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RECEIVER SELECTIVITY
S$8 2 ' k"" l.& <lBl•• k"" (.&0 <Ill'
CW' 0 S kloll 4.& <llll

1 e kloll HIO <leI
' 10' " '' <)p'''''''' CW h'''' '''!al1ed!

' ... ...OE RAno leo-1S __ e.. ''- 60 ee
10~ e.. "WI 50 aB

'F I'l£JECTlON e............. eo <lB
"OWER REOUlRE"'ENTS 1201220 VAC.

5O ,eo WI . 13' VOC 4_" n OPt.......
DS-' ol DC-OC c_

I'(lW£Il CONSV"'Pl1ON T_. * w.n.'* ,.. 1'& W.I1.. ,.......... 0111
l::-...ENSIONS 1).1 11"" W • 6- W

• ')'3116- 0
wElGWT ~ 2 _ 416 "Ill

PLL. Tt.e TS·820 employs the
latest phase loc k loop C"cu,try TI'le
Srnglll ccove-s.on recever secnon
perf()<mance offers Superb prOtect,QI'l
agaInst unwanted crcss-mccurance
And now PLL allows the ' requency
10 rema," the same when sw,tch,ng
sidebands 'USB LSB CW) and
ete-unates hay,ng to recal'bra te
each l ime

Solid S1e1e remote VFO des igned .,.clus ively lor use wi th the
TS-820 " Pe ce sen e r" , Co nta ins its ow n RIT ci rc uit .nd control
, w itch .. . i, fully co m pll1ibl e with the optional d igita l d ispley in
the TS ·a20 .

ef T S - B 2 C
<g7pec,fications
FFEOUEotCY AAtoGE I .... 1 ......

4'eo · 10 -*-l
IMXlES 1J$8, lS8, CWo FSK
,"'PUt P'OWER 7XNi Pf.p on sse

,eo w oc on CW
100 w OC on FSK

ANTENNA ' '''PEDANCE 5O.1!0 onmo . uP"" 0C*l
CARFIIER SUPPf'tESSIOI'< lle1 1"- 010 <lB
SlDE8AND SUPPflESSIOf< lle1 50 ce
SI'URlOUS RAl::-ATION G_.,. ,""" .(j(J ee

l__• _ 1"- ..-0 <181
IlECE,ytR SENSlT'VlTY _ ... '",n 0 ~y

adjustable to the cesued leyel by a
convenIent Ironl panel control

IF SI"l IFT • The IF SHIFT control
vanes the IF passband wIthout
chang,ng the receive trequencv
Enables the operator to el,m onate
unwanted sognals by movmq them
ou t 01 the passband of the recever
TI" s feature alone m akes the TS­
820 the pacesetter that rt IS

Follow'ng are a lew of the TS·
820s many exC'tonQ fea tures

SPEECH PR OCE SSER • An HF
c.rcut crceces QUIck trrne constant
COmPfIlSS'on uSIng a Hue RF
compressor as opposed 10 an IF
crooe- Amount of comp-ess.co IS

The ultimate transceiver ... Kenwood 's TS-820. No
matter what you own now. 8 move to the TS·820 is
your be st move . It offers a degree of quality and
dependabi lity second to none , a n d as the owner of
th is s u pe rb un it. yo u will have at your fingertips the
combination of co n t rols and features that . even under
the toughe st operat ing condit ions . make the TS·820
the Pacesetter that it is.
Unprecedented demand plus the painstaking care Ken ­
wood lavis hes on eac h TS-820 has created a back-log
of orde rs. but rest assu red , it 's well worth wa iting for .
Onc e you have o perated the TS·820 you will not be
satisfie d w ith anything els e .

c:r
Q;reatures

•

It
•
It'

T-599D

"
"•

•

R-599D
The R-599D i. Ihe most completll receiver ever oHered . It i'
entirely solid state and covers th<t full amateur banet 10 thru 160
me1ers . CW. lSB, USB . AM and FM . The T-5990 tr.nsmits CWo
LSB. USB a ...d AM, ha. o ... ly 3 vacuum lubeS. bu il1-in power
. u pply a nd full me1ering .

Because of the larger ...umber o f l;:o... trols ....d dual VFOs . the
l;:om binat io n o ff e r' fle,. ibili1y im possible to duplica1e wi1h most
u a"'Sl;:e iver• . , . for e ..ample. transmitting ....d receivi ...g Ofl dif·
ferent frequencie s . no matte, how far apart .

SELECtlVlfY SS8 2" ~ lil 1-6 ee .. .. . til
l -fO dB ) CW OS .mC-6dBI.15 kHI
1_60 dBl (_ 1" ;O«~!IO<V' ......)

fREQUENCY StAB'l-'TY 100"'" PO< 30
......._311 "'UP

IMAGE RATIO. Belt I","" 50 dB
If REJECTION B<oner"'-" 50 ee
TUBE & Sf MICONOOCTOIl COMPlEMEl1T

3 ,utln(2 . S 2001 12BT7Al.l fC 18
FH ... 1I_~. 84 d_

04I.lEm.lONS I3 t ..... 5 9 Iol. 13 2 · O
W{lGt<T 352 ItK

As a TS-520 owner, you go on the air with a sense of
prid e a nd co nfiden ce, Thousands of these precision­
built beautie s are in operation all over the world .. ,
in ham s hacks. field day sit e s. in OX and contest
s ta t ions a nd in co unt less mobile installations. No other
rig has e ver offered the performance. dependability,
versatil ity and value t h a t is built into every KENWOOD
TS·S20 .
You have certainly heard the TS-520' s clean signal on
the a ir and have probably heard a lot of glowing praise
by o ther hams , So if you don't already own a 520,
maybe it ' s t ime you did .
MOO£S- U$(I tSB cw
F"OY>ER 200 ••Il~ 1'(1' """" or> SSB 160 _,,~

DC "'PUt or> CW
ANT£NN ... 11oIPE0ANC[ 50 1~ """'"
~~

OIlRIEIl SU_ESSION Be<,"" .,..., - ..~ dB
UNwANTED SlOUIANO SO_ESSION a..""

t!\an -.-0 dB
tiAl'lM()NfC RADIATION 1le<1..- ....... -ofC) dB
Af RESPt:lfjSf .wo 10 2EJOO "ll '-6 dB)
AUOIO ,NPlJT S£~TlvltY 0 2~r~ lot 10 d8

' S + N)lN

TRIO·KENWOOD COMMUNICATIONS INC. 11 6 EAST ALONDAAIGAADENA CA 90248



IN 2-METER & "220" MOBILE,
MIDLAND MAKES IT

Midland makes fOUT tough , top-performing mobile
transceivers fo r serious amateurs. Reading from the
top : There's Mid land 's newest - Model 13-51 0 - w it h
P.L.L. synthesizer, simplex and offsets to give it
4,000 frequency capability between 144 and 148 MHz.
Combined with just about t he most sensi tive, selec­
tive dual conversion receiver you 'll find , and a
transmitter t hat puts out an honest 25 watts, you
could hardly ask for more.

In the second row, there's Midland 's deluxe, an-watt
2-meter mobile- Model 13-505-featu ri ng selective
or simultaneous control fo r 12 crystal-cont ro lled
channels wi th "Channel An priori ty switching, and
such Midland standards as automatic VSWR pro­
tection and connection for tone burst.

IDLAND
INTERNATIONA~

Communications Division
Dept. C, P.O. Box 1903, Kansas City, MO 64141

'4 • CO • January, 1977

The third row li nes up Midland's basic z-Meter
mobile - Model 13·500. Th is popular t z-cnannel.
15-watt t ransceiver has a complete multiple FET
f ro nt end couple with h igh-Q helical ized cavity
resonators, Despite its small size (21/4" h. x 6%" w . x
87fa" d.), it's designed for exceptional service and
serviceability.

At the bottom is Model 13·509, Midland's " 220"
mobile. With 12-chan nel capacity, crystal controlled ,
it shares the compact size and receiver featu res of
t he 13·500 above, while delivering 10 watts output
power (switchable to 1 watt when you wan t it) .

All four are lead ing values from the lead ing name in
personal communications: Mid land.

Want to know more about
Midland Amateur Radio ?
Write for our free
brochure today.
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'ft'ip e chrome plated hardware is one reason
why A/S is number one in antennas. Q

We're not about to rust on our laurels.
All of a SUdden, the 2-way audio
world has been flooded with a
bewildering assortment of antenna
brands. Some of these (including
some that remarkably resemble
ours) do not measure up to the
performance, reliability and
appearance standards that have
made AlS antennas number one
for over 20 consecutive years.

Superficial chrome plating (or
no plating at all) is one way to cut
cost without being obvious - for a

few months. Whips made of inferior
sta inless steel work perfectly ­
unt il they hit their first tree limb.
And erratic coil winding you can't
see can cut miles trorrrranqe.

A /S has never compromised its
professional standards - the
hidden virtues that make a world
of difference in the performance
of your radio system. Look for the
stripes of quality. Your best
assurance that yOU'78 getting what
you're seeing.

e s,,_. '" Q ...,,.

the antenna
specialists co.

a membef 01 Tlle Allen Group me.. 12435 Euclid Avenl/e, Oeveland, omo 44106, &.port: 2200Shames Drive. westbl/fy. U NY l1S9O, Canada: A.c. SImmondS & Sons. Ltd.
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-re's some of the proof.
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TEN-TEe ,INC.
SEVI ER VILLE, TENNE SSEE 37862
£XPORT ~715 LINCOLN AVE .. eli CAGO, ILL 60646

of' ,~, wAlle", L~. ,I Oynan"te' W9HXll I am .ery thr i lled with this unit , ,t is gfUI.
..A(lAVA d I brn.·," IBeaut u KUrU I 10., the un, t, ..nyU _ Rig is jn! IfUt. Combined .. illl

W!«IUD t ' ,ad 10 use Mign f ent CW f,lter' Just I purl JOy, WIl lT - I have hid my TRITON IV l or
'NIMBY II IF nee ' g. W311Tl New fU lures ve' y welcome. wOIYe _ Bought one of the firs! TRlTON

1M ON V W2TBK I is .bsolu tely I,Mast, WSOOPI I am plund with the 'i i . Wl3GJA _ Very·very.••,y
!sl have eve, used U CIO t cceue nt 'ig. Good f,lters , W7BMII. - Very h,ppy . . . lett inll I.cellenl qUII.

WB2UlH I Ike Ihe ampletn,.. and appea rance VnlBIl. - An I.cel le nl rig wilh superior receivinc quality.
b 0 used 10 dIp peak and adlu I th,s TRITO N ,s a bea utiful new e .perience . K17 IHW - Easy to set

ry F WA7 11. HE reotasuc perrOtmiince, ThMk~ for a fIne rig, WB4B Pll - NO problems-fine rig, VE IBl -
• led CW break ,n IS supe r, WOAP Tremendous transce ioer, I apprec iil te your engineering, WnZRO - Won·

ill t eoety feature and built ,t ,n KQ900 Beauti ful. WBOllo. - Beauti ful radio: newever, your ads do net
led Eas,e I tunlnll roll ever Vet~ glad I boollht il. 1I.30lV - Ve ry impressed . W4 lZP - Very llood Inul".

WA40QV _ I Ih,nk the TRITON IV" great W6o.XN ApprecIa te !UtI CW break·in. WOINN - (njoy lighl weight .
Iy rece .er and after putllng rlg on Ihe all. receIVed unsolic ited compli me nt s on the audio quality of the

d st,i t n wwca contnt WIRVU O... n Arlonau l, Both fIne rigs , W4CDA - Compact. light weight,
I e CW SSB "d,o I h••e U~r "ed W82FMY Outs tandi ng. Highly pleased with pllrlormance.

WHIlII __ Works nr ely WRUCO I t roed IhlS .n, a pleasure to ope rate, WA4VRII. -
'. e re t fIll love It WISOP Makes runn ,nll SSB ne ts a real breeze . Also load on CW

rest i1nd enthus asm ,n A ateur RadIO to If1 u len l I hron·t thOught poss ible . It lar out d is·
Been iI ham for 45 years and now soild state peff ection. W2RPH - Excellent rig.

VelY n ce t.: WRIlQF Wow' W9lCY Tno for I ,..ng us a FB pie ce of equ,pme nt
h''''yth nil des ,ed W4SZ A pleasure to operille. Wl fll.F - Grealest rig I ever had .

922 W410YC Noth nl b<lt compiemen ts, wnUE _ Well pleased .. ,th performiln" and
IIi1t a r i I ve hild Ih s III s nce 1929 Ne ve r sa" an ylh,ng like It Il1d I'.. seen them

p ed to be ill one Ih"d the Pflce WNOYNE - I ttlin k ,t IS iI ve ry load ri•. w"nD -
ifF r _ers n Ihe milr .et I can'l t e ll you how pleased I am .. ,tIl tile noiM

Ie.. eil<s Oilier r IS wllh noose bl.., .ers ~st dldn' l hilCk II. WAnNW -
E, • I I'QU ' ....nt WIOIWA _ Coul dn'l be more pleaS&d " ,ttl it. It

l'k I _elY IIIu n - ketp up In. 100d ..ork, WN1YVX - I U lly impressed
II I does In UPll - Alrudy nil'" TR1;ON II Ind IV, W111.0 -

I ' II" V{l e QU<ll>ly lind ttl., CW ope'~lion is ttl . IreltlSl.
. WI lIII. It" lIbsolu lel y fillltastlc. WlfE l - Am amlzfod

y tee 1$ relresll,nlly proptr WIMOII - Sure makes
od Wal lYi _ V~ry s,atlSf,ed .. ttl TR ITON IV. IUSI ..ha l I was

• A ~ n ~nd tnt 10M IUYs i1t lEN-TEC tlIOUJllt 01 til . CW 0P­
to ' I ke lllere s nottl nl left 10 be 6eSlttd. It 's btllltllui.

lh '",U$I < .em, II s so filsy lind iI plea~re to _at.,
t WAO IMS 8y 'if me besl ". I ha~ ner OP"a lecl, I am C'ad
T k YOU I MI_n
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Here's a quiclc way to change your perspective
on amateur radio. Bill DeWitt talces the
mystery our 01 ssrv and purs you behind the
camera. Hello World.

Slow Scan Television,

Overview '77

Part I
BY BILL DEWITT· , W2DD

I

Editor's Note
Recognizing the need for introductory informa­

tion regarding stow scan television, CQ's SSTV
Editor, Bill DeWitt, has written a descriptive article
on this subject. As Bill points out, this article omits
many detai ls and optional methods. It is a general­
ized overview for those who are not equipped to
wallow in the nitty-gritty 01 this complex subject.
The article will be presented in two parts.

Part 1 deals with WHAT and HOW, plus some
defini tions. It gives the reader some familiarity with
the termi nology of SSTV.

Part 2 will deal with speci fic pieces of equipment,
how they're used. and operating practices.

If you want to know more about SSTV without
getting all tangled up in technology, this article is
for you! K2EEK

I nterest in slow scan television (SSTV) is growing
by leaps and bounds these days due to recent de­
velopments making it possible to view still pictures
from all over the world on a conventiona l TV set
monitor. Lowered prices of ce rtai n so lid state chips
needed in the equipment used have brought the
" off-the-shelf" cost to amateurs into a range where
SSTV gear is competitive with other amateur items
such as power amplifiers etc.

However, it is apparent that not all amateurs are
familiar with what's going on in this fiel d, and those
interested sometimes have difficulty getting enough

-2112 Turk Hilt Road, Fairport, N.Y. 14450

information of a general nature to decide whether
they want to get into this facet of amateur radio
or not.

This article provides simplistic, generalized an­
swers to questions often asked by people not in­
volved in slow scan television.

Two Highly Un-Technical Definitions
Perhaps a good place to start is by explaining the

difference between the terms FAST SCAN and
SLOW SCAN.

Fig . 1- AU the makings for SSTV fun. At the lett, 8 Robot
Research Model 70 Monitor for viewing SSTV pic tures
on a long-persistence radar-like screen. Between the
white lamps is a Robot Model 80 camera set up to trans­
mit a picture of the operator. A Sony tape recorder is

used to record SSTV "video" as described in the text.

Janua rY,1 977 • co • 17



Fig. 2-A station identific ation picture is shown here as
displa yed on both SLOW and FAST scan monitors. At
the left , the bright sweep at the CRT beam proceeds
down the screen. At the right, the complete station HID"
is seen displayed on a Panasonic monitor after scan
conversion by the Robot Model 300 Storage Tube Scan

Converter.

The term FAST SCAN generally means a tele­
vision signal generated at broad cast or "Regular
TV" rates. In the US, that means a nominal 525 lines
per picture (two 256 line " fields" interlaced). One
complete picture is transmitted everyone-thirtieth
of a second.

The term SLOW SCAN as used by amateurs gen­
erally means a television signal that creates a nomi­
nal 120 line picture every 8 seconds. It really is
S-L-O-W SCAN!

Fig . 3-A closed circuit display of a color snapshot re­
produced via SSTV. Starting with an image about 1 inch
high (in the snapshot), this 4 ¥4 inch square picture on
a Robot Model 70 Monitor screen was created by the
use of a ctose up lens on the television camera. (That's
Peggy DeWitt's passport picture.)
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Why Don't Amateurs Use "Regular TV"
In The H.F. Bands?

In other words, why mess around with SLOW
SCAN and its still pictures when TV with motion and
color has been around for years?

The bandwidth required for Black and White
broadcast TV is about 3 MHz. That 's roughly equal
to the total of all frequencies available to U.S. ama­
teurs from the 3.5 through the 14 MHz. bands! So,
FAST SCAN TV has to be strictly a u.h.f. proposition
for amateurs.

To get around this bandwidth problem, Copthorne
MacDonald invented SSTV which has a bandwidth
of approximately 3 kHz. In accordance with license
restrictions then , SSTV can be used in the h.f. bands
from 3.5 through 29 MHz,l Most activity at this time
centers around 3845, 7171 , 14230, and 21340 kHz.
with some stations on about 28860 during 10 meter
band openings.

Are Special Receivers And Transmitters
Needed For SSTV?

No. For the h.f. bands, you can use conventional
s.s.b. receivers and transmitters (or transceivers) for
SSTV communication.

SSTV gear can be regarded as sort of an add-on
type of thing like RTTY. The SSTV signal simply
feeds into the aud io input of the transmitter for
transmitting, or is fed from the audio output of the
receiver into a monitor for picture viewing. (See
below.)

The pictures are derived from variable audio
tones that " warble" up and down according to the
nature of the picture. Certain frequencies represent
the range of tones from black to white, and synch
signals have to be added-but more about this later.

What Is Needed To See SSTV Pictures?
To view SSTV pictures you need a MONITOR. A

monitor is a device for converting audio signals
mentioned above into structured images displayed
on a cathode ray tube screen. You might think of it
as sort of a TV set without the r.t. section.

There are two kinds of monitors. Those used
originally (and probably 80-90% of those in use to­
day) employ a cathode ray tube having a long per.
sletence phosphor (like radar screens) that makes
it possible to view the eight second long pictures,
See fig. 1. The picture starts at the top of the screen
and proceeds downward at a rate of 15 lines per
second. But even with the radar-like screen, the pic.
ture fades out at the top of the screen as the scan­
ning proceeds downward.

The second type of monitor Is essentially a black
and white TV set (minus the r.t. part). Its use re­
quires that the SSTV .slqnat be converted to FAST
SCAN by means of a SCAN CONVERTER. See fig . 2.

It is the use of SCAN CONVERSION that has so

IMeaning the ten meter phone band.



Bob Walton WB0JGJ
Works Mars on SSTV

- - - - - - -

During the recent Viking I and Viking II Mars Oper­
ation, pictures of Mars received by NASA's Jet
Propulsion Lab were relayed via SSTV to the ham
bands by off-duty personnel.

BOb Walton. W80JGJ was among the SSTV'rs fortu­
nate enough to receive and record on tape, these
historic pictures. The photo above shows the Martian

ATTENTION SSTV',.

NASA's Jet Propuls ion Laboratory hu made $Ouv.·
nlf a udio tape c....Ues with highlight. 01 all , ideo
transmissions f rom Viking I & II. For your copy send
13 .7510:

OickPiety
Mail Station 158·205
Jet Propulsion Laboratory
4800 Oak Grove Drive
Pasadena. CA 9 1103

landscape taken by Vik ing II. Bob used a Robot
Model 400 SSTY converter, an audio tape recorder,
and an old TV set to receive these pictures off his
receiver. His total investment to view and record the
most momentous event to date in man's history :
$700.

SSTV is the most exciting development in amateur
radio since single sideband! For complete informa­
tion on SSTV and Robot equipment, write or call us
and we'll send you our special SSTV Fact Pack!

[ROBOT]
ROBOT RESEARCH INC.

7591 Convoy Court
San Diego. Cal if. 92111

(71 41 279-9430

Janu(lry,1977 • CO • 19



Fig. 4- Te51 picture received by W2DD from F6BDJ dis ­
played on a 14 inch monitor via scan conversion.

dramaticall y increased amateur interest in SSTV
during the past year.

What Are Scan Converters?
Scan converters are used to convert FAST SCAN

signals to SLOW SCAN and to convert SLOW SCAN
signals to FAST SCAN. (I said that I was going to
provide some simplistic, generalized answers, didn't
11)

The cameras used in schools, industry, stores,
etc., represent a darned good source of " surplus"
TV cameras for the amateur involved in SSTV. But
wait, you say, " Those are FAST SCAN cameras,
aren't they?" Yep, but by using (you guessed it!) a
scan converter, you can take the video output of the
camera, convert it to SLOW SCAN , and pump it into
your SSTV system. That's an example of FAST to
SLOW scan conversion. Now let's go on to another
example of scan conversion.

Although SSTV images are still most generally
viewed on the screen of monitors using the radar
screen type CRTs, it is indeed more desirable to

Fig. 5-Portrait type photo received by W2DD tram
KV4CM under average band conditions. (Displayed on
FAST scan monitor via Robot Research's new Model 400

Scan Converter.
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view the pictures in complete form on a FAST SCAN
monitor. This requires converting the SSTV Informa­
tion to the FAST SCAN rate. So, in th is case, SLOW
TO FAST SCAN CONVERSION is used.

There's much more that could be said about scan
converters and how they work but we'll leave that
for a later article. For this discussion of SSTV, let's
just say that a scan converter is a device for con­
verting FAST to SLOW, or SLOW to FASTI Now let's
go on to some other aspects of SSTV.

How Much SSTV Activity Is There?
There are probably about 12,000 amateurs with

some form of SSTV equipment in over 100 countries
around the world . As your eye scans this printed
page, there are no doubt several hundred of these
amateurs swapping pictures via SSTV on one band
or another.

What Kind 01 Pictures
Do You See On SSTV?

Subject matter varies considerably. Name, report,
and location exchanges probably top the list, but
pictures of " Ye Operator" and his family are seen
in great quantity. Some SSTVers specia lize in car­
toon subjects. Pictures of vacation travels are popu­
lar as are "girlie" shots (of varied naturel). Very few
circuit diagrams are seen, but pictures of home­
brewed gear are sent in great abundance. Unfor­
tunately only a few amateurs ever show pictures of
their homes other than " the shack" .

Pictures of the surface of Mars have been trans­
mitted regularly by N6V, a specially licensed station
at the Jet Propulsion Labs in California. This use of
SSTV has created great interest and resulted in
some excellent public relations attention for ama­
teur radio (as well as slow scan itself) .

How Good Is Picture Quality?
The degree of detail that can be resolved in SSTV

images is limited by the 120 line structure of each
frame and other considerations. However, the pic­
ture quality can be very good with strong signals
and favorable conditions. As you might expect, fad­
ing and interference can cause slight to complete
picture disruptions. Without the use of close-up
lenses on the TV camera, print size must be limited
to about %", assuming a one to one reproduction at
the receiving end . By the same token, a beautiful
" Pepsodent" smile may not show the individual
teeth unless the teeth are over Y4 high on a flat co py
photo being televised. Fine line detail , like fronds of
hair, just don't make it. But I can personally vouch
for the fact that you can recognize hams you've met
"on the air" when you see them in personI Perhaps
some of the pictures included with this article are
the best evidence of what qua lity can be expected
of SSTV. See figs. 3, 4, and 5.



• Advance Regist rat ion $12.50 per person; with Hotel Sahara late Show and two drinks
$23.00 per person or with Hotel Sahara Congo Dinner Show (entree Cornish Hen) no
drinks $30.00 per person. Tn and Gratu ity included.

• Totie Fields and Bert Convy are scheduled entertainers in Hotel Sahara's Congo Room.

• Advance Registration must be rece ived by on or before January I , 1977,
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The NATION'S TWELFTH ANNUAL LAS VEGAS PRESTIGE CONVENTION

f,o,WOC

f,o,WOC• Registration includes: registration t ickets, admission to technical sess ions,
~ktail party hosted by T. P. L. Commu nications and TRI~EX Tower Corp. w;th
lI:1ltD : Saturday cockta il party hosted by Ham RadiO MagaZine with :
Hotel Sahara Buffet Brunch on Sunday, Tax and Gratuity.

• Hotel Sahara room rate for registered delegates $17.00 per night piuS
room tax, single or double occupancy.

• Hotel Sahara room reservation request card wi ll be sent to registered
delegate.

HOTEL SAHARA'S CONVENTION SPACE CENTER

January 6-9, 1977

Send your check or money order to fA'COC , P. O. Box 945, Boulder City, NV 89005

What Frequency And License Restrictions
Apply To SSTV?

The rules vary quite a bit from one country to an­
other, so it 's best to find out what applies where
YOU are! In the United States on the h.f. bands, it's
pretty much an Advanced and Extra Class proposi­
ti on except for 29 MHz and up where the General
Class operators can use SSTV.

U.S. Extra and Advanced Class operators are
permitted to use SSTV in their restricted areas of
the phone bands from 3.5 through 21 MHz. The 29
MHz. and up bands are of course also useable by
these operators for SSTV.

What Is Needed To Transmit
SSTV Pictures?

To be able to transmit SSTV pictures you need
one or more of the following: A TV camera fitted
for SSTV operation; a "keyboard"; An audio tape
recorder of good qual ity.

A "keyboard" is a device that looks like a type­
writer, but its keys control a solid state character
generator with ci rcuit ry that produces alpha-nu­
meric characters for transmission and viewing on
a monitor sc reen. In other words, you type out
words on thi s keyboard and th ey show up on the
TV screen. Neat, eh? Saves printing a lot of stuff
on paper or cardboard and then pointing the cam­
era at It ! See fi g. 6_

Because SST "video" signals gen erated by a
ca mera or keyboard are in reality audio tones of
va rying frequencies between 1200 Hz. and 2300 Hz.,
they can be recorded on a conventional tape re­
corder. Yes, you can record " CO SSTV," your name,

(Continued on page 75)

• f •• •• . "1. n""r... ." ... - -..".-.-.'.- ." " ...
, ' , ' • • - •••• • - • • \ I - I

•-. .
Fig. 6-ln the foreground, a Sumner Electronics and
Engr. Model HCV·3KB Slow Scan TV Keyboard. The title,
KV4CM, was added to the port rait of fig . 5 by using the
keyboard to " write in" the ca fl letters. More about this

technique in Part 2 of this artiete.
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20th Annual
CQ World Wide

WPX/SSB Contest
00 00 GMT MARCH 26-2400

GMT MARCH 27, 1977

periods anytime during the con test,
and must be ctearty indicated on the
log. Multi-operator stations may op­
erate the full 48 hours.
II Objective: Object of the contest is
for amateurs around the wand to
contact as many amateurs in other
parts of the world as possible during
the contest period.
III Bands: All bands, 1.8 thru 28 MHz
may be used, but operation is con­
fined to two-way single side band
onfy.
IV Type of Competition: 1. Single Op­
erator (a) All Band, (b) Single Band.
2. Multi-operator, All Band only. (a)
Single Transmitter, (only one signal
permitted), (b) Multi-Transmitter, (one
signal per band permitted).
V Exchange: Five figure serial num­
ber, RS report pl us a progress ive
three digi t contact number starti ng
with 001 for the f irst contact. (Con­
tinue to fou r digits if past 1000) Multi­
transmitter stations use separate
numbers for each band.
VI Points: 1. Contacts between ste­
tiona on different continents; count
3 points on the 14, 21, and 28 MHz
bands, and 6 po ints on the 7, 3.5 and
1.8 MHz bands.

2. Contacts between stations in
the same cont inent but not in the
same count ry; count 1 po int on 14,
21 and 28 MHz, and 2 points on 7,
3.5 and 1.8 MHz. (Except ion : Con­
tacts between different North Amer­
ican countries count 2 po ints on 14,
21 and 28 MHz, and 4 points on 7.
3.5 and 1.8 MHz. This applies to
North American countries onfy).

3. Contacts are permitted between
stations in the same country for the
purpose of obtaining a Prefi x mult i­
pli er, but have no aso point value.
VII Multiplier: The multipl ier is deter­
mined by the number of different pre­
fixes worked .

A " PREFIX" is considered to be

" .
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period permitted for Single Operator
stations. The 18 hours of non-oper­
sting time may be taken in up to 5
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Sample summary sheet.
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I EXAMP/-E I '-1/ '1771
m:r World Wide WPX 88B Contest m:r
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I Conlest Period: Starts 0000 GMT
Saturday. Ends: 2400 GMT Sunday.
Only 30 hours of the 48 hour contest
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I'o in..
Fill i.D only _ n QSO i. "",I'.

PREfIX

panied by a Summary Sheet listing
all scoring Information, the category
of competition and the contestant's
name and mailing address in BLOCK
LETTERS.

Also a signed declarat ion that all
contest rules and regulations for
amateur radio In the country of the
contestant, have been observed.

6. Official log and summary sheets
are available from CO. A large self­
addressed envelope with sufficient
postage or IRCs must accompany
your request.

If official forms are not available
you can make your own with 40
contacts to the page.
XIV Deadline: All entries must be
postmarked no later than May 10,
19n. From rare isolated areas the
deadl ine will be made more fle xible.
Your support is appreciated .

Logs go to : CO WPX SSB Contest
Committee, 14 Vanderventer Avenue,
Port Washington, NY 11 050 USA.

SEIlIAL Nl.JMIlF.1l

Sample log sheet.

Ii

TOTAL POINTS l"W-S SHEI!T L _ _ ~32-"'-- _

1'177
t.l';f, WORLD-WIDE WPX SSB 1';Ijf ....s:«
J!1!.l CONTEST ~ ;.3:.ra , u

CALL ,'f.-U1.11U- Loc for 2:1 Me II..e cn..""TIIY UN ITE» N.rr1Dl/S.~1A

\EXAI'IPUI

Contest, that the Commitee considers
the most worthy. A min imum of three
logs must be received. (Bernie Welch,
WBIMZ)
XI Club Competition: A club award is
being conside red, provided interest
continues to increase, and additi onal
logs are received indicating the fac t.
XII Log Instructions: 1. All times must
be In GMT. The 18 hour ncn-cperat­
ing periods must be clearly shown.

2. Prefix multipl iers should be en­
tered only the FIRST TIME they are
contacted.

3. Logs must be chec ked for dup­
llcate contacts and prefix mult ipliers.
Recopied logs must be in their orig­
inal form, with corrections clearly
ind icated.

4. A prefix check list is not only
desirable but a must for proper con­
test operation. (It is recommended
that you also send it along with your
contest log.)

5. Each entry must be accom-

the three letter/number combination
which forms the first part of an ama­
teur rad io call. (W1 , W2, WB3, K4,
WA6, WD8, WO, DL7, G3, ITS, 4X4,
30 6, 4J9, PY7, VK4, JE3, VE3, etc.)
See WPX Awards Prog ram info rma­
tion if additional clarification is neces­
sary. It is available from W6TCa.

Special event, commemorative and
other unique prefix stations are also
encouraged to partic ipate.
VIII Scoring: I. Single Operator (a)
All Band score, total aso points
from all bands multiplied by the num­
ber of different Prefixes worked . (b)
Single Band score, OSO points on
that band multiplied by the number
of different Prefixes worked. See VII.

2. MUlt i-Operated stations. Scoring
in both these categories is the same
as the All Band scoring for Single
Operator.

3. A station may be worked once
on each band for OSO point credit.
However, prefix credit can be taken
only once regardless of the band.
IX Awards: Certificates will be award­
ed to the highest scoring station in
each category listed under Sec. IV.

1. In every partic ipating country.
2. In each call area of the United

States, Canada and Austral ia.
All scores will be published. How­

ever, to be eligible for an award, a
Single Operator station must show a
minimum of 12 hours of operation.
Multi-operator stations must show a
minimum of 24 hours.

A single band log is el igible for a
single award only. If a log contains
more than one band It wi II be judged
as an all band entry, unless specified
otherwise. However, a 12 hour mini­
mum is required on the sing le band.

In countries or sections where the
returns justify, 2nd and 3rd place
awards will be made.
X Trophies & Plaques: (Donors)

1. WORLD-Single Operator, Sin­
gle Band. (Jack ReiChert, W3ZKH)

2. WORLD- Sing le Operator, All
Band. (North Florida OX Assn.)

3. WORLD-Multi-operator, SIngle
transmitter. The Ted Thorpe, ZL2AWJ
Memorial. (Don Miller, W9WNV)

4. WORLD---Mull i-operator, Multi­
transmitter. The Chuck Swain, K7LMU
Memorial. (Don Miffer, W9WNV)

5. USA-5ingle Operator, Single
Band. The Joe Johnson, W50BM Me­
morial, (Richardson Wireless Kfub)

6. USA- Single Operator, All Band.
(Bob Epstein, K8HLR)

7. CANADA-5lngle Operator, Sin­
gle Band. (Gene Krehbiel, VE7KB)

8. CANADA- Single Operator, All
Band. (Garth Hamilton. VE2VY)

9. WORLD-Contest Manager's
Plaque. To the DXped ition especially
organized and operated in the WPX
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Part II, the conclusion 0' this discussion covers
a variety 0' waveguide characteristics and concepts.
There's a 'ot more to it than meets the eye.

WAVEGUIDES-Part II
BY GARY H. PRICE'. W61RA

In part one' we examined propagation in a simple
parallelplate waveguide and outlined how the con­
cepts used could be extended to describe propaga­
tion in more realistic waveguides. such as the corn­
mon rectangular guide. Let's continue our discus­
sion by first examining in more detail the cutoff
characteristics of modes in the rectangular guide.

We had found in part one that cutoff is character­
ized by. among other things, the wavelength along
t,", ~ ::luide becoming infin ite. As in the case of the
parallel-plate guide. the ratio of the wavelength
along the wave path to that along the guide is just
the cosine of the angle between them. This angle
is in turn closely related to those which the wave
path makes with perpendiculars to each pair of
guide walls; the sum of the squares of the cosines
of these three angles is unity. (This relationship is
just a generalization to three dimensions of Pytha­
goras' Theorem that the sum of the squares of the
sides of a right triangle equals the square of the
hypotenuse.)

Suppose we take one pair of guide walls to be
separated a distance a and the other pair a distance
b. as shown in fig. 4. Call P< the angle between the
wave path and the perpendicu lar to the first pair
of walls (a part), call 13 the angle between the wave
path and the perpendicular to the other pair of walls
(b apart), and call 13 the angle between the wave
path and the perpendicular to the other pair of walls
(b apart) . and call -y the angle between the wave
path guide axis. Then we can write the angle rela­
tionship as

cose-r = (i\~ ) = 1-cos2~ - cos's . (5)

But the wave patterns across the guide determined
by the boundary conditions at the walls require that
the wave along the wave path project an integral

-733 Blue Sage Drive, Sunnyvale, CA 94086
'CO, Dec. 1976, p. 62.

24 • CO • January, 1977

number of half cycles onto each perpendicular. This
condit ion specifies the angles 0.;. and /J:

n)..
cos<>< .., 2a (6)

and

rnA
cos p; 2g (7)

where n is the number of half cycles projected onto
the perpendicular spanning the width a, and m is
the number projected onto the perpendicular span­
ning the width b . Thus, m and n are just the sub­
scripts in the mode identifiers: TErn '" or TMIII1" .

If we substitute the equivalents for cos 0< and
cos 13 from Eqs. (6) and (7) into Eq. (5) and rear­
range the result. we can now obtain the desired
expression for 7\ •• the wavelength along the guIde:

'"
A.; [1 - ( ~;) ~ (~: )' r (8)

If we let b become very large so that our rectangu­
lar waveguide begins to look like a pair of parallel
plates, Eq. (8) reduces to Eq. (4) for the wavelength
along the parallel-ptate waveguide. Indeed, it would
be somewhat disconcerting if it did not !

Finally, the cutoff wavelength of the guide is just
that value of A for which ?-- r becomes infinite. For
this to happen, the denominator of Eq. (8) must
become zero. Thus, we require

1 - (n~ .) ~ (rn2~ . )' O. (9)

If we rearrange Eq. (9) to give /\ ~ explicitly, we find
1

A'; [ (2~ )~ ( ~ ),I " (10)

The mode normally used in a rectangular wave­
guide is the TEc.. l mode, which has the lowest cutoff
frequency. Substitution of the values !11 = 0 and !!
= 1 into Eq. (10) gives Ac= 2~ for the cutoff wave­
length of this mode, the value quoted in standard



Fig . 4-Wave-path geometry in rectangular waveguide.

can run at right angles. The field is not required to
vary periodically in the other transverse direction
since in this direction no boundaries are encoun­
tered. The magnetic field is perpendicular to the
electric field and parallel to the co nductors; thus,
its component perpendicular to the conductors is
automatically zero, satisfy ing the magnetic-f ield
boundary condit ion, The TEM-mode fields in a
coaxial transmisssion line are shown in fig . 6.

Coupling
The general requirements for a probe to couple

energy into and out of a waveguide effectively are
readily understood In terms of the field patterns in
the guide. In simplest terms, the probe must match
th e field characte ris tics of the mode to be excited.
An electric-fie ld probe, for example, can take the
fo rm of a short monopol e protruding into the guide,
with the guide wall in which it is placed forming
the equivalent of a ground plane. Such a probe
would excite and sense those modes that have an
electric-field component normal to the wall on which
the probe is mounted. Similarily, a magnetic-field
probe can take the form of a loop encircling mag­
netic- fie ld lines of the mode to be excited, or
sensed. Since the tangenti al component of the mag­
netic field need not be zero at the guide walls, a
loop encircling this field component can be read ily
formed by bending a probe back around in a half
circle to contact the wall.

In order to illustrate placement of such coupling
devices more concretely, consider the TEo,I mode
in a rectangular guide. The electric- and magnetic­
field components of this mode are constant across
the guide between the closely-spaced, broad walls
and have a sing le half-cycle varia tion across the
guide between the widely-spaced, narrow walls.
This behavior is illustrated in fig . 5(A) for the sing le
electric-field component, which runs across the
narrow width of the guide, between its broad walls.
In addition to this field component, the magnetic
field has two components. One of these is paral lel
to the guide axis (longitUdinal) and is maximum and
of opposite sign at the two narrow walls of the
guide, diminish ing to become zero and change
sign midway between them . The other magnetic­
fiel d t om ponent runs across the broad width of the
guide between its narrow walls, at which it is zero;
it is maximum midway between them.

~(!::::::WAVER PATH------------------
--------

-------------

Circular Guide
A second common waveguide is that having a

circular cross-section. A detailed discussion of the
modes in the ci rcular guide wou ld involve some­
what less famil iar mathematics than that appro priate
to the rec tangular guide, but otherwise procedes in
much the same manner. As for the latter, the pos­
sible modes in the circular guide can be enumerated
in terms of their polarization, TE or TM, and two
indices that denote the half-cycle patterns of the
fields across the guide. For the circular guide, one
of these indices describes the field variation from
the guide center, or axis, to the wall; the other index
describes the fiel d variation around a loop encirc l­
ing this axis. The lowest-order mode (Le., that which
is cutoff at the lowest frequency) is the TEh 1 mode
This mode has a field pattern somewhat similiar to
the lowest-order mode in the rectangular guide, the
TE' ,l mode, as can be seen from fig . 5.

The second lowest cutoff frequency in the circular
guide is possessed by the TMo'l mode. This mode Is
particularly useful because the fields have rotational
(azimuthal) symmetry about the cylinder axis. This
symmetry permits the insertion of rotary joints into
the guide without affecting the fiel ds seen by cou­
pling probes. However, particu lar care is necessary
in such situations to ensure that the lower-order
mode not be excited as we tl by poor probe place­
ment or by imperfections in the guide. Such diffi­
culties are largely avoided in a guide operated
beyond cutoff for all except its lowest-order mode
since the cutoff-mode fields decay rapidly with
distance from thei r exci tation point.

references. If the rectangular guide were nearly
square in cross-section, there would be only a nar­
row range of frequency between the cutoff of the
TEo'l mode and that of the TEho mode, for wh ich the
roles of the two pairs of walls are reversed. Since
it is usual ly desi rable to operate a wavegu ide with
but a single mode above cutoff, and since operation
near cutoff generally inc reases losses, the spacing
between the broad walls of rectangular waveguides
is normally made much less than (conventionally
one-half) that between the narrow walls.

Transmission Lines
We noted in the Introduction that transmission

lines can be considered a particular type of wave­
guide. As SUCh, their behavior is more like that of
the parallel-plate waveguide than that of the rect­
angular waveguide. The major distinguishing feature
of transmission lines is the absence of a cutoff
frequency for the lowest-order mode. This mode
wou ld be equivalent to a TEo,o (or TM" o) mode, if
such were possible in the rectangular guide.

Such a mode, designated a TEM (transverse
electric and magnetic) mode, requires two separated
conductors, between which the electric field lines

I
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Fig.5-Electric tields of towest-oraer mode in rectangula r
and cylindrical wavegUides.

If we wished to excite this mode with an electric
monopole. it could be placed, then, at the midpoint
of one of the broad walls of the guide, where the
normal component of the electric field is greatest.
Alternatively, we could excite the mode with mag­
netic loops placed to link the magnetic fields
present at either the narrow or the broad guide
walls. A loop placed on one of the broad walls
would be oriented with its plane parallel to the
guide axis in order to link the transverse magnetic­
field component at that wall , but one placed on one
of the narrow walls wou ld be oriented with its plane
perpendicular to the guide axis in order to link the
longitudinal magnetic-fiel d component at that wa ll.

It is also desirable for some purposes to provide
openings In the guide wal ls with min imal disturb­
ance to the fields inside. Proper placement of such
openings can be simply determ ined by considera­
tion of the current flow in the guide walls. Namely,
any slit should be paralle l to thi s flow, so as not to
interrupt it. The cu rrent in the wal l is close ly related
to the tangential magnetic field at the wall, much
as are the current in a wire and the magnetic fiel d
surrounding it-i n both cases the magnetic field
at the surface of the conducto r is perpendicular to
the cu rrent in it. Th us, for the TEo,] mode of the
rect angular guide, the transverse magnetic-fiel d
co mponent present at the broad wal ls is accom­
panied by a current along the guide in these walls.
This current is maxi mum at the midpoint of each
broad wall and diminishes to zero at the junction of
these walls with the narrow walls. The longiturtinal
magnetic-field component is present at both the
broad and the narrow walls, and is accompanied
by a transverse current across each wall from one
edge to the other. This cu rrent is uniform across
the narrow walls, but is becomes zero and changes
sign at the midpoint of the broad walls. Thus, a slit
can be cut along the midline of one of the broad
walls, or across one of the narrow walls, without
interrupting any current path. Ideally, such a slit
will not perturb the fields in the guide.

In addition to their use to couple energy into or
out of waveguide, isolated probes are sometimes
used to provide tun ing adjustments in conjunction

A Macrowave Guide
Waveguide principles also have wider application

than is commonly reali zed. Consider, for example,
propagation around the earth by means of reflection
from the ionosphere. The earth and the ionosphere
can be considered as the walls of a waveguide
which is grossly similar to our simple parallel-plate
example. For the high-frequency radio bands norm­
ally of interest to us, thi s waveguide is a great many
waveleng ths wide, and thus permi ts an enormous
number of propagating modes. Thi s richness makes
a waveguide description awkward, and not partic­
ularl y revealing.

World-wide radio transmissions are also possi ble ,
however, at much lower frequencies, down into the
very-low- frequency (v.I.f.) band, from 3 to 30 kHz,
and even below. The Sanguine system, much in the
news some years ago, envisioned the use of fre­
quencies in the tens-of-Hertz range! These low
frequenc ies are reflected at altitudes on the order
of 80 kilometers in the lower lonosp'iere. The earth­
ionosphere waveguide is thus only a few to several
wavelengths wide at v.I.f., and a managable number
of modes are above cutoff. At even lower fre­
quencies, below about 2 kHz, the guide is cutoff
for all but the TEM mode.

The earth-ionosphere waveguide at these low
frequencies displays many intriguing characteristics
not encountered in more conventional waveguides.
Its multimodaJ nature, for example, leads to periodic
variations of the field strength along the guide.
These fluctuations are caused by interference be­
tween the different modes, whose wavelengths along
the guide differ. In the tens-of-Hertz frequency range,
the wavelength is the order of the earth 's circum­
feren ce, and the guide begins to show the charac­
teristics of a resonant cavity, with standing waves
formed by interference between waves traveling in

with other probes or devices. In such use, the
fun ction of the tuning probe is to couple to the
propagating mode and scatter a portion of Its
energy. The presence of the scattered wave modifies
the fiel d pattern in the guide, and th is modlficatlon
in turn affects the coupling characteristics of the
other devices in the guide. Placed near a receiving
or transmitt ing probe, such a tuning probe functions
much li ke a parasitic element in a conventional
beam antenna.

An extreme example of the effects of a scattered
wave is provided by a solid conducting wall clos­
ing the end of a guide. Such a wall reflects back
down the guide essentially all the energy incident
upon it, thus setting up a standing-wave pattern
along the guide in addition to those across it. If the
guide is terminated in this way at both ends, satis­
faction of the field boundary conditions at all three
sets of walls is possible only for certain discrete
frequencies, and we have a resonant cavity.

,.,
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opposite directions aro und the earth. The existence
of these resonances was fi rst postu lated by th e
German scientist Schumann, after whom th ey are
named , in 1952. The resonances are continually
excited by radiation from lightning discharges. Th e
lowest reson ance frequency, at which the eart h's
circumference is just one wavelength, is about 8 Hz.

The ionospheric boundary is also a complex,
lossy reflector. whose properties vary with the
angle at which the wave path intersects it and with
the direction of the path relative to the earth's
static magnetic field, as well as with geographic
location and with time. Consequently, the modal
properties vary in a complicated way as function s of
these parameters. and often change dramatically
with path orientation and wave frequency.

Curiously, at the grazing angles of incidence of
the wave path characteristic of the lower-order
modes in a guide. the ionosphere tends to act like
a 'magnetic conductor' at v.l.r.: that is, the com­
ponent of the magnetic field parallel to the iono­
spheric boundary tends to vanish. rather like that
of the electric field at the surface of a conventional
conductor. The ground, on the other hand, behaves
like a conventional conductor. As a result, the
lowest-order mode at v.l.I. is a TM mode with a
quarter-cycl e field variation from ground to iono­
sphere. Furthermore, as a result of the polarization­
mixing property of ionospheric reflection. the char­
acteristic modes are at best on ly approximately TE
and TM. Given this co mplexity, it is understandable
why con fusion existed for a ti me co ncerni ng the
appropriate way to index the earth- ionosphere
waveguide modes at v.Lt.
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Fig. 6--Fields of TEM mode in coaxial transmission line.
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Math's Notes
BY IRWIN MATH, WA2NDM

Fig. I -Basic decimal to BCD converter described in the ten.

9

8

1

2 ~
's
o

4 0

~

DM86125 +~v.

1 "
a "•, - "
• ./ /' " n-
, {'7· ",

"d, •
-r- • ,

•

,

converters makes the transfer of digi­
tal data over long distances signifi­
cantly less expensive and simpler
than by means of multiple wires.

Another question we have been
asked by several readers of the two
part calculator chip series we did in
August and September of 1976, is
" how do I convert the multiplexed
calculator output signals to " stable"
nonflickering BCD for use with addi­
tional circuitry?" A solution , I hope,
is given in fig. 3.

Here we are using a OM 86L25 as a
seven segment to BCD converter
wh ich in turn drives a SN7475 quad
latch to " store" the signals.

As you know. each number of a
calculator display of the type we
described in the series, is only ener­
g iZed at one time interval during a
complete scan of all of the numbers.
The proper inte rval is further de­
term ined by a " d igi t" output signal
so that even though the segments of
all readouts are enerqlzed at the
same t ime, only the selected one
lights.

The OM 86125 continually converts

l.ogoc input
lor invwbd

input .."

Fig . 2-A 7 segment to BCD Converter.
See the data sheet on this device lor the

operation of pins 13 to 15.

2

4

1

8

NOTE.
All dlOdo:s 1N914 or som,lIIr.

to produce a digital " 1" or high out­
put at the respective BCD output.
The output lines may be connected
to inverters, ind ividual transistors and
the like to produce the proper drive
requirements for CMOS. TTL. OTl.
Or any other desired logic system.
Current drawn from a readout will
be a function of the load resistor
values used as well as the value of
the input isolating resistors. This
point should be kept in mind when
choosing these components.

In fig. 2 we have employed a Na­
tional Semiconductor OM 86125 as a
seven segment to BC,O converter.
This integrated circuit was specific­
ally designed for the job and will con­
vert either standard or inverted seven
segment inputs to BCD . It is a 5 volt
device however and must be used at
this V"" level-unlike the diode con­
verter just described. The outputs of
the OM86l25 may be converted to
other logic levels if desired by the
addition of additional resistors, tran­
sistors or, in the case of CMOS, sim­
ply a buffering inverter.

As already stated , the use of these

l ood
reSlSl01S

,

,

,

T he conversion of standard BCD
dig ita l signals to the popu lar decimal
or seven segment readout codes is
well known to the experimenter. In
fact. many integrated ctrcu tte. en­
abling the driving of most available
readout devices exist making th is job
even easier.

Th is month, however, in response
to several readers' requests, we will
discuss the oppos ite. The conversion
of decimal and seven segment sig­
nals back into BCD. This technique
is useful where data needs to be sent
over distances as it reduces the num­
ber of necessary wi res from 10 or 7 to
4 per decade.

Another application is to further
process signals directly from the
readout of an instrument, DVM, coun­
ter, etc . without tapping into the rest
of the instruments' circuitry.

Fig . 1 shows the schematic of a
simple-to-implement decimal to BCD
converter. Note that a digital " 1" or
high level on any input forward biases
the appropriate diodes in the circuit

'5 Melville Lane, Great Neck , NY 11020.

lw lat ing
re!i!lors
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Gift Horse
Bonanza!
You've followed the signs for years, but we're here to tell you that there is
a pony out there just waiting for you. Hitch your wagon to CQ's Gift
Horse (but don't look in his mouth) and cash in on our FREE CLASSI­
FIED ADS.
CQ subscribers can place ads in HAM SHOP on a noncommercial basis
absolutely FREE. Here 's your chance to buy, sell or swap your way into
that ultim ate station or just pick up some spending money. Why spend $5
to sell a SI0 item somewhere else when there isn't enough room to des­
cribe the item in the lust place and about $2 of the $5 just goes for your
name and address.
Just follow those hoof prin ts today and get in on the greatest deal amateur
radio has to offer.

r----------------------
I CO HAM SHOP J1 I

14 Vanden/enter Ave.
• Port Washington. N.Y. 11050 I
I PleeSG run this in the nellt •

I av ailable lDUe of CQ: ---------- - - - - - - ------ I
I
II Name Zip,----_

I Address Ci ty St.te JL________________ _ _

Fig. 3- A calculator mUlfiplex 7 segment to "s table BCD" converter.
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itors are fully charged- usually ¥2 to
1 second.

A very happy New Year to all read ­
ers of Math 's Notes and may th e

the seven segment information to
BCD as the numbers change, but
only at the correct time is the SN7475
associated with a particular number
" updated." This SN7475 then holds
or stores the prope r number (making
it available as an output) until it is
re-updated when the number changes.

The schematic shows only two
digits fo r clarity but of cou rse as
many as are desired can be accom­
modated by adding more OM 86L25s
and SN7475s.

Before employing these chips in
the converters just described, it is
st rongly advised that you write to
National Semiconductor at 2900
Semiconductor Drive, Santa Clara,
California, 95051, and ask fo r data
sheets on the chips. They will be of
the greatest use w hen the circuit
doesn't wo rk because of some minor
point that was omitted or not con­
sidered.

When using the calculator chip, by
the way, be certain th at you r Vee
level comes on very rapidly. Severa l
readers have apparently ignored th is
point with the result that the c ircui try
simply refuses to operate. One solu­
tion is an additional on-off switch , di­
rectly in the V"" l ine of the MM5736.
Another solution is a simple time­
delay relay wh ich applies Vee to the
calculator chip after all fi lter capac-

7 segment inputs fro m
calculator readout

1st d igit BCD

1$I: digit

coming year bring all of you r wishes
and desi res .

73, Irwin, WA2NDM

2nd digit

To other
circu in

2nd d lg ,t BCD
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Novice
BY HERBERT S. BRIER" W9AD

Getting And Sending QSL Ca,ds­
The Call Book

A s soon as an amateur rece ives
his new or modified l icense, he
waits impatiently for the Call Book
to list his call sign, l icense class,
and name and address. When the
FCC computer kicks out an amateur
license, the licensee 's copy is mailed
to him with minimum delay, often
appearing in his mailbox within a few
days of the date of issue. Another
copy of the license goes 10 the Call
Book for its editors to extract the in­
formati on for the Call Book entry,
after wh ich the copy goes into the
FCC files. The system breaks down,
though , because the FCC is slow in
getting the information 10 the Call
Book. As the Call Book publ ishes
only one annual winter domestic ed i­
tion and one foreign edition and
three supplements for each, any de­
lay in making the annual winter
edition is particularly aggravating
because comparatively few people
subscribe for the supplements.

You can help getting information
about your l icense in the Call Book
a little more promptly, Any time you

' 409 So. 14th SI., Chesterton, Ind. 46304.
'Radio Amateur Call Book, Inc" 925 Sher­
wood Drive, Lake Bluff, 111. 60044.

INDIANA

Q...W'fE"tS-Q <__ aso ..6A~19Z;"

.. .o.J.J ", ~I .. /o,J! MH....J. .:;0:;;4._
tS1 $Y ~ " 19'"f.. Cl5l. To. 0
DOH HfISlON.':U ~COVU Jf. .:....,lHD _

This simple, "one-ector" OSL card has all
inlormation on the ' ace 01 the card, con­
venient l or OSL cards displayed in a/bums
or on the "shack" wall. Incidently, the card

was handled by the W7fZH OSL Service.
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receive a l icense showing a new call
sign, address change , or other in­
formation not already in the Call
Book, mail a photocopy of the l icense
to the Call Book with a note to the
editors exp lain ing why you are send­
ing it. Ma jor changes in call signs
are handled by the Call Book thusly :
" W9EGQ Now W9AD," and a com­
pletely new list ing for W9AD is in­
cluded in the appropriate place.

QSL Cards

The important reason that most
amateurs want their call signs and
addresses published in the Call
Book promptly and accurately is to
receive QSL cards from stations they
wo rk. " QSL" cards take their name
from the inte rnational " Q" signal ,
QSL: " I acknowledge receipt of .. ,"
and are used to confirm z-wav rad io
contacts between amateurs. QSL
cards are like kisses : they are ex­
pected to be retu rned in kind, Physic­
ally, standard QSL cards are the size
of U.S. postal cards. Other sizes cost
more to mai l and are awkward to
file, The call letters of the sending
station are normally printed on the
face of the card, Its city, state,
county, and country , plus the name
and address of the operator, are also
included on the front of the card .

Half of the address side of the
card is usually reserved for the busi­
ness of the card : " Radio (call letters
of the stat ion receiving the card): This
card confirms our 2-way (mode) con­
tact on MHz at (lime and date in
GMT or Universal Time). Your signals
were RST- " A small space for
remarks is usually provided, and a
brief description of the station equ ip­
ment, includ ing antennas rounds out
this part of the OSL card , except for
" Thanks" or " Please OSL. 73, "

The Ham Ads of the various ama­
teur radio magaz ines abound with
the offers of OSL card printers to
send prospect ive customers samples
of their work upon request accom­
pan ied by a couple of coins to cover

AI Ferre ira , WN2EQP, 1309 Ma ple Hill
Road. Cestteton , N.Y. 12033 uses a World
War 1/ rcs Iransmitler-Receiver running 50
watts on 80 and 40 meters. His antenna ;s
a 80 meter d ipole . He baltled a h ive 0 ' bees
to get the antenna up. AI wants to be a
forester when he gets out 01 school. We
are sending WN2EQP a I-year subscrip­
tion to CO for sending us this picture , If
you want to try your luck. send a clear pic.
ture of you at the controls 01 your sta tion
and a brief histf)ry of your radio career to :
Photo Contest, c lo Herber t S. Brier, W9AD,
Novice Edilor, CO Magazine , 409 South
14th 51. , Chesterton. Indiana 46304. Non­
winners will also be published as space

permits.

return postage. We wish to impress
all readers, however, that a letter or
plain postal card contain ing the re­
qvtreo information wi ll be accepted
as proof of contact for any operating
award as read ily as an elaborate
printed ca rd.

Where And When To
Send QSL Cards

It is generally considered advis­
able in well-behaved amateur c ircles
to have worked the station before
send ing a OSL card to verify the
contact. Nevertheless. there are al­
ways a certa in number of card s re­
ceived that do not check with the
recipient's log. Most of the non­
check ing cards are the resu lt of
common mistakes like transpos ing
letters in call signs. confusion in
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The GTX-202 is adaptab le anywhere--at half the
pr ice of synthesis-so. buy at low acquisition cost,
and add crystals later as you want them.

CHECK THESE OUTSTANDING FEATURES:
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changing local time to universal
time, and misread ing dates. For ex­
ample, you would probably think a
date written 2-10-76 meant February
10, 1976. Many foreign countri es put
the day fi rst and the mon th last.
Moral : Always write out the name of
the month.

After working a station whose QSL
card you want, you must decide
where to send your card. If his
address is not in the Call Book, you
can ask the operator for his address
and send him your ca rd immedi ately.
It works better than waiting fo r the
other fellow 10 aSL first. Except fo r
beginners and amateurs needing a
part icular QSl card , the average
amateur resists OSLing first, because
a certa in percentage of " 100 per
cent aSL'ers" are better at promis­
ing than at delivering.

Do not waste your expensive cards
and postage on addresses like :
"Operator Pete. Radio Station WD9-

XYZ, Any Place, Some State 12345."
As the Post Office is more and more
automated, the less likely incom­
pletely addressed mail is to be de­
l ivered. But if you have con fidence
in the address you used on an un­
answered card, wait a couple of
weeks and try again . Mail does gel
lost or mislaid. Possibly, the non­
OSLer does not have any formal cards
and doesn't realize that you would
be happy with any written confirma­
tion . (You would, wouldn 't you?) Mail
you r second card in an envelope with
a cou rteous note. A stamped,
addressed return envelope doesn't
hurt, either. In the meanti me, try
working othe r stations from the mis­
sing locality.

Foreign QSL Cards
In several ways, exchanging cards

with foreign stations you work may
seem simpler than with U.S. stations.
You can send the card to the ad-

dressee's Call Book address; via his
national OSL Bureau , the address of
which heads his country's listing in
the Caff Book. The complete list of
National OSL Bureaus appear period­
ica lly in OST and in other publica­
tions. If you are an ARRL member,
you can send up to 20 foreign ama­
teurs to be distributed via the foreign
OSL Bureaus a month for a dollar
fee. You can send your OSL card to
the DX station's "OSL Manager," or
via a privately run OSL Bureau.

Whichever of these possibil ities
you use to send your fore ign cards,
most of the foreign OSL ca rds you
receive will be via the ARRL incom­
ing OSL Bureau-if you keep post­
paid envelopes on file with your call
area bureau for your cards. If you
work DX or hope to work OX, keep a
supply of 5- x r envelopes on file
with your call-area OSL bureau. Put

(continued on page 78)

New CQ DX Contest
Directors Named

R obert Cox, K3EST, and Carl " Lar ry" B roc kman,
WA6EPO, have been appointed co-di recto rs o f the
CO World-Wide OX Contest.

The new directors' re sponsi b iliti es include supe r­
vision of both th e OX Contest and the Contest Com­
mittee.

Bob. K3EST, is a vetera n member of the Contest
Committee who lives in the Washington. D .C . area.
He operates the CO & ARRL OX contests from the
m ult i-multi , W3AU. And single-ops the other con­
tests d urin g the year.

He's a col lege professor (anatomy & physiology)
who also enjoys birdw atc hing and cam ping. Bob is
co-holder the world Multi-Multi phone record which
he and his PVRC teamm ates set at PJ9JR with a
19-million point DX-pedition in 1974.

Lar ry, WA6EPO, was first licensed in 1959 and
joined the Contest Committee in 1973. Dr. B roc k­
man is a Techn ic al Supervisor at Hug hes Ai rc raft
Co. in Los A ngeles. When not contesting, La rry likes
to c hase OX. He's an avid photographer. And with
his wife, Jane, and their two sons enjoys experi­
mental gardening.

Larry is a past president of the So. California OX
Club and a member of the DXCC Honor Roll.

Frank Anzalone, W 1WY, continues in his posit ion
as Chairman of the Contest. •
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CQ Revi ew s:

The Yaesu YC-3 5 5 D
Frequ en cy Cou n t er

BY HUGH R. PAUL-. W6POK

I

VVith the advancement of Ie technology, the cost
of frequency counters for amateur use has dropped
to the point that they are no longer co nsidered a
luxury item for the ham shack. A survey of the mar­
ket reveals a number of units that are ideal for
amateur use. We will attempt to report in the corn­
ing months on some of those units consi dered to be
good buys.

The Yaesu YC-355D is one of several counters
manufactured by Yaesu Musen Co. It happens to
be the lowest priced unit (229.00) in the line, but
would appear to meet the needs of the majority of
radio amateurs.

The VC-355D offers a 5 digit Nixie type display
that will read to 8 digits. This is possible because
the counter is a dual range system. If the counte r
is on the MHz range and the indicators show 12.346
MHz, then the actual frequency is between 12.345
and 12.346 MHz. If the range switch is set to kHz
then the next 3 digits can be read off, i.e. it may
then show 45.678 kHz. The actual frequency as read
would then be 12.345678 MHz. however the last digit
will be one count in error. i.e. the last digit could
be a 7 rather than an 8.

Accu racy of the count is dependent on the sta­
bility of the time base, which is rated by Yaesu to
be within = 25 parts per million over the extreme
temperature range of 0 degrees C (32 deg. F) to 40
degrees C (104 deg. F). AI 25 degrees C (76 deg . F)
the stability is rated at =5 parts per million. The
time base employs a 1 MHz crystal, without an oven.
At a stability of plus or minus 5 parts per million
this would mean that the time base would be 1 MHz
plus or minus 5 Hz. assuming that the time base
oscillator had been properly calibrated to 1 MHz
to begin wi th. If you were reading a frequency of
146 MHz you could have an error of as much as
plus or minus 730 Hz. At temperatures other than
25 degrees C the error would be greater.

The unit tested was purchased from a local Yaesu
dealer, straight off the shelf. After unpack ing, the

· 291 Macalester Drive, Walnut, CA 91789

counter was allowed to run for 30 minutes and then
was set up to read the output of a laboratory signal
generato r. A lab counter wi th a time base oscillator
locked to WWV was also set up to read the output
of the signal generator. The accuracy of the lab
counter is better th an 1 part per million. Surprise,
both counters were reading the same. Ambient
temperature was 70 deg. F or 21 degrees C if you
prefer.

Similar tests we re run over a period of time and
the YC-355D was found to read with in 1 part per
million most of th e time at ambient temperatures of
70 to 80 degrees F. The greatest error noted over
this range was 2 parts per million for short du ra­
tions. Thi s is excellent accuracy and considerably
better than claimed by Yaesu. An effort was made
to find other users of the YC-355D and compare
find ings.

It appears th at the accuracy specified by Yaesu
for th e YC-355D is a long term figure. If you will
take th e time to calibrate the lime base oscillator
period ically with WWV, the accuracy of the counter
can readily be within 5 parts per million for ex-

Front view of the Yeesu YC-355D frequency counter.
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Fig. 1 Block diagram of the Yaesu
YC·355D frequency counter.

tended periods of time and with in 2 parts per mil­
lion for shorter periods.

The block diagram illustrates the divider chain,
which derives either 1 kHz or 10 Hz from the 1
MHz crystal oscillator to control the gate pulse
generator. The counter has two ranges for read ing
frequenc ies from 5 Hz to 200 MHz. When the range

of 30 MHz to 200 MHz is selected , the input signal
is routed through the built in pre-scaler. A Schmitt
trigger is used to convert the input signal to a
square wave for driving the counter chain con­
sisting of ICs 4 through 8.

(continued on page 75 )
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Even if you didn't get one of these beauties
in your stocking, the improvements may well
benefit your present rig.

Signal/One Transce iv e r
Improvements

By ROBERT A. SULLIVAN," WIJYVAl4 1

O ne of the most sophisti cated pieces of equip­
ment to be made available fo r the amateur market
was the SIGNAL/ONE transceiver, models e X7,
CX7A, CX7B. These beautiful rigs contai n just about
every feature one might imagi ne and as such , are
very complicated. Unfortunate ly they are no longer
manufactured and it is difficult to obtain repair in­
formation. It appears that in the near future an up­
dated version of the eX? series wi ll be made avail­
able as the CX11 1• but there is still a need for tech­
nlcal information to keep the numerous e X? series
units ope rat ional.

Over the years numerous problems have arisen
with the e X? that indicate the need for minor
changes in design. This article describes numerous
modifications that have proven useful additions to
the CX? in terms of operational reli abi lity and con­
venience. The modifications described have been
install ed by numerous owners, including myself.
with excel lent results.

Because of the complexity of the CX? it is sug­
gested you do not tear into the rig without some
previous electronics knowledge. If you do not feel
qualified get someone to help yo u.t Detai led step­
by-step instruc tions are not given for all the modi-

·P.O. Box 6216
Arlington, VA 22206

'Details concerning the CXl l are available from Payne
Radio, Springfield, Tennessee or from the SIGNAl/ONE
Corporation, Box 127, Franklin Lakes, New Jersey,
07417.

fications and it is assumed you have at your dis­
posal th e original technical manual or better still ,
the improved Thomas Ad vertising Company
manu al.'

Receiver Incremental Tun ing (RIT)
Although the CX7 does provide an AlTO mode
(transmitte r frequency offset), no provisions for RIT
were included. The circuit of figure 1 may be easily
constructed on a small piece of vecto r board and
mounted on a new potentiometer which replaces
the existing FSK front panel potentiometer. Install
and adjust as fol lows :

(a) Remove the existing FSK pot and mount the
new RIT pot (R3) in its place .
(b) Connect white wire :t10 on the arm of the FSK
pot to the arm of R3 (This will allow RIT with VFO
B).
(c) Blue wire =52 is -15 volts and may be used
for the -15 volt supply to the vector board as­
sembly.
(d) Add new wires fo r + 5 volts , ground, and R/ T
line. Route as required.
(e) Turn RIT on and adjust R3 for the ce nter of
the frequency range and put the knob on so the
pointer is at 12 o'c lock.

awrtte to the author 10r suggestions for help or for ad­
ditional information on the modifications.
JThis manual is available from the author or directly
from Thomas Advertising Company, 71 5 Si lver Spring
Road, Suite 210, Rolling Hil ls Estates, Cali fornia, 90274.
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2N2907 .

(f) Turn RIT off and adjust R2 for the same fre­
quency as read in the above step.
(g) Key transmitter and adjust R1 fo r this same
frequency.

This modification will provide approximately ± 4kHz
of offset. VFO A may also be used with the RIT
modification. II this is desired, an additional wire
would have to be routed between VFO A and the
new RIT board.

Final Tube Protection
Fuse the screen at .05 amp. A fuse holder may be
installed on the rear panel. Access to the screen
lead is at the feedthroughs located on the final cage.

Parasitic Oscillations
Most parasitics wil l be cured by placing a single fer­
rite bead on each of the gri d and screen terminals
at the 8072 socket.

Fig . 2 - Counter board high-voltage protection .

Installation Of MFJ CWF-2 Filter
Narrow c.w. filters are difficult to obtain for the CX7
and are quite expensive. The little c.w. filter by MFJ
does an excellent job and can be mounted inside
the rig and switched with the Mode switch. No ex­
ternal mechanical modifications are required. Band­
widths of 70. 110, and 180 Hz are provided and are
selected in the FSK, CW3, and CW2 positions of the
Mode switch respectively. (The CWl position pro-

Preventing RF Driver Board Damage
If coupling capac itor C30 fails wi th an 8072 plate-to­
grid short, 1800 volts will appear on the driver
board! Add it ional protection can be obtained by
replacing the present 1 kV unit used for C30 with a
3 kV disc of the same value.

Reducing Intermodulatlon Products On
Strong Signals
When in the AlTO transmit mode, both of the 35
MHz oscillators are running when in the receive
mode, resulting in intermodulation products on
strong signals. The fo llowing change will shut the
offset oscillator off except in Spot or Transmit
modes:

Connect a diode (lN914, etc} on S2 board with
cathode to AlTO switch (S2B) pin 12 and anode to
Spot switch (S2E) pin 17.

--'\4>--­
1"l5216 11"l5216

' 300 ,, - _ ",-,,_ _ _ ~) T....mi"al366c - A1 bo1,d

Protection For Counter Board
Against/nadverlent High Voltage
Certain failures will allow the counter board to see
+1500 volts on the + 300 volt line which wi ll dam­
age nearly every semiconductor on this board. A
simple modification will prevent this damage by
blowing a fuse. (This modificat ion is not required by
those rig s using the newer LED boards such as the
one provided by Cunningham, KOHHP) . Install the
circuit of fig . 2. If the --/-300 volt line rises to a
high value, the zeners will conduct and cause the
fuse to open.

Additional Cooling
This is a musl! Although the eX7 utilizes a massive
heat sink at the rear panel for the 8072 final, addi­
ti onal cooling is required for reliable operation.
Place a small muffin fan on top of the cabinet mld­
way between the final cage and power transformer.
It is also desirable to mount a 4 X4 inch aluminum
shield between the final cage and power transformer
to act as a heat shield.
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addition of the 6800 ohm resistor.
Fig. 3 - Connection diagram fo r MFJ CW Audio Filter.
Switch identification numbers are from Thomas manual,

Fig. 6-1 .

vides the normal 2.1 kHz bandwidth.) Mount the
unit near the Mode switch (J used one of the brack­
ets near the filters at the rea r end of the Mode
switch) and perform the followi ng step-by-step. See
fig . 3.

(a) Remove wire #355 from S8H-7.
(b) Remove wire # 185 from S8H-6.
(c) Solder wire #355 to wi re .#-185 and properly
insulate the splice-
(d) Install a jumper from S8G-6 to S8G-7. (Wire
#184 is connected to S8G-6 and wire #353 is
connected to S8G-7.)
(e) Mount the MFJ filter in a convenient location
near the mode switch.
(f) Connect the MFJ filter "{" to any point in the
+15 volt li ne.
(g) Con nect the MFJ ground to any ground
location.
(h) Remove coax #35 (audio input to te rminal
:tt125 on power supply board) and connect to
S8H-7. Coax #35 will not reach this switch term­
inal and therefore will have to be extended.
Shielded wire is not requi red for this extension.
Hookup wire will do.
(I) Connect MFJ filter input to S8H·7 (same termi­
nal as in step h).
(J) Connect a new wi re from S8H-6 to terminal
#125 on power supply board.
(k) Connect MFJ filter output #1 to S8H·ll (180
Hertz output) .
(I) Connect MFJ filter output #2 to S8H-12 (110
Hertz output).
(m) Connect MFJ filter output #3 to S8H-1 (70
Hertz output).
(n) Clip ju mper fro m S8H-12 to S8H-1. (The jump­
ers between S8H-7, 8, 9. and 10 should be left in
place.)

The installed 2.1 MHz filter is still utilized for AM.
L.S.B., U.S.B., and CW1 positions of the Mode

switch. Note that wi th this modification installed no
auxiliary filters can be used.

Improved Audio
The CX7 is a bit shy on audio output especially at
the narrow bandwidths when using an audio fil ter.
Furthermore, the audio output integrated circuit
used in most units (PA237) is no longer available.
The circu it shown in fig. 4 will provide more and
cleaner audio than is presently available and do it
with considerably less parts. Th is modification ca n
replace the PA237 or the MFC9020 integrated cir­
cuit used on some units. Build the circuit of fig. 4
on a small piece of vector board and then perform
the followi ng steps:

(8) Remove the existing audio output integrated
circuit and associated components. (8e sure to
remove cn.)
(b) Mount the new output stage board adjacent
to the power supply board and as near as possi­
ble to terminal #125.
(c) Run wires for ground and + 15 volts to the
new board from the power supply board.
(d) Disconnect the small coaxial cable from ter­
minals 125 and 126 on the power supply board
and connect to the new board input term ina ls.
(a) Clip and insulate wire from terminal 130 on
power supply board and run a new wire from the
output of the new board directly to the speaker
output jack. (The output transformer is no longer
used, however it may be retained at the expense
of some audio output if SDO-ohm output is still
desi red .)

Note: Since the 24·volt supply Is no longer used
when this modification is made, the parts associ­
ated with this supply may be removed. These are
a l l. 010, R22, R30, and C18 on the power supply
board.

Improved AGe
The addition of a single resistor as shown in fig. 5

1

.::::......, -,--If-- -7) OutPUt

."
Fig.

.1 •4-Updated output stage .1 68' ,
using the National LM380 inte- , r .so.•
grated circuit. Termi nal # 130 Inpul • 35v.

LM380 1from the po wer supply board 1 1
should go directly to the speaker 5600 rjack. 5,'

r50'1 VV'o
a.zn

• • •
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Fig. 8-Resistor pad to replace
a-pole filter . (all resistors 8re one­

half watt).
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Fig. 6 - Schematic of diode network to elim~nate tre­
quency shift when switching from one transmIt VFO to

the other.

will eliminate loud pops in receive due to AGe
action. 012 and 01 3 are located on the Lt. board,
A8.

Reducing Frequency Shill
When Switching V.F.O:s
Add ing the network shown in fig. 6 will nearly elimi­
nate the frequency shi ft exhibited when switching
from one transmit v.t.o . to anothe r. The most con­
venient p lace to mount the network is near the
power supply board wh ere T/R, RT, and -15 volt
lines are available. (All R /T lines are colored green
and all Tl R lines are colored gray.)

Power Supply Moditication
Most fa il ures in the CX7 are associated with the
power supply board . (CX7 and CX7A.) The CX78
power supply was redesigned to utilize solid-state
regulators which greatly reduced power ::..upply
complexity. It is an easy matter to modify the CX7
and CX7A power supply boards to use these regula­
tors . One each of the Motorola MC781S, MC791S,
and MC780S regulators are required. Perform the
following step-by-step:

(8) Remove 01 , 02, 03, 04, 07, and OS from the
existing power supply board.
(b) Run a wire through the board where the emit­
ters of 0 2, 03, 04, and OS were originally. Solder
the top end of the wire to the ground plane and
the lower end to the original em itter fine .
(c) Install a jumper wire across R12.
(d) Install a jumper wire across R21 .
(e) Install a jumper wire from the ju nct ion of R10
and R11 to pin 174 wh ich is the low voltage side
of RU
(f) Instal l a jumper w ire from the junction of R19
and R20 to pin 171 which is the low voltage side
of R22.

(9 ) Replace existing R29 with a 7.S-o hm, t o-watt
unit.
(h) Install an MC781S in place of 0 1, an MC791S
in place of 02. and an MC780S in place of 03.
(These units are located on the rear panel.) The
The MC7815 and MC7e05 are bolted directly to
the chassis but MC7915 must be insulated (use
insulating hardware that was used with 02). Use
plenty of thermal compound. Wire the new trans­
istors as shown in fig . 7.
(I) Install a 5 to 25 uf, 25-volt electrolytic from the
low voltage side of R29 to ground. (To prevent
MC780S from osci llating.)

Increased Frequency Response On S.S.B.
Some of the CX7 units exhibit a narrow response in
receive. making tun ing difficult. This is caus~d ~hen I
the two a-pore filters are not flat. The solution IS to
remove one of them and replace with the simple
pad shown in fig . 8. The removal of one of the filters
does not seem to degrade the performance of the
un it in any way.

Variable C.W. Sidetone
For those operators who ti re of the same sidetone
p itch , the addition of a potentiometer and single
resistor wired as shown in fig. 9 wi ll p rovide variable
c.w. sldetone. The new potentiometer can be in­
stall ed as a dual concent ric uni t with the ex isting
CW Speed contro l on the front panel.

Although the modi ficati ons described were devel­
oped for the Signal/One transceiver, they would be
useful for other rigs. The use of a small fuse and
zen er diodes (fig. 2) is an inexpensive way to pro.
vide overvoltage protection; the MFJ c.w. filter Is
an excel lent addition to any transceiver; the circuit
of fig. 4 is a useful audio amplifier for a variety of
applications. Finally, additional cooling is generally
indicated for almost every transceiver and will help
ensure long-term trouble free pe rformance.

Some simpler schemes for Receiver Incremental
Tuning (RIT) have recently come to my attention .
Two are described here. The first by K6BE, utilizes

(continued on page 72)
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This easy 10 use device will perform some
complex jobs around your shack.

A Voltage-to-Frequency
Converter IC with

Amateur Applications

By JOHN J. SCHULTZ: K3EZ

T he makers of IC's have certainly been supplying
rad io amateurs with all sorts of new and exciting
products recentl y. Of course, in a sense, none of
these IC's rea lly presents anyth ing " new". An Ie
package brings tog ether in a small space complex
circuitry to perform a specific function th at fo rmerly
might have taken up to dozens of transisto rs or
tubes. But, the price of the little Ie package is
nothing like th e price of the tube or transistor
equivalent so even amateurs can afford to apply
advanced ci rc uit functions in man y areas to th ei r
stations' equipment.

A good case in point is analoq-to-diqital conver­
sion or vol taqe-to-trequency conversion. This rather
high-powered sounding function or techn ique is
really a simple idea. You put into a " converter"
device a d.c . voltage of a specific value and out
comes a square wave with a specific frequency.
The reverse can also work. You put in a square
wave of a specific frequency and out comes a vo l­
tage of a speci fic value. Forgetti ng for the moment
how this "converter" device works, think of the
various applicat ions one cou ld fi nd for the tech­
nique ranging fro m the very simple to the sophisti-

"Box L, FPO New York 09544

cated : c.w. monitor, remote s.w.r. mon itoring, con­
vert ing a counter into a digital voltmeter, remote
sensing and alarm of such functions as tube bulb
temperature, under and over vol tage conditions,
transmitter tuning aids for the handicapped, test
ge nerato rs, audible Ohmmeter/t ransistor ch ecker,
mill iohmmeter, etc.

Enter The 4151VFC
A new IC has come along which does make the

above described conversion process easy to imple­
ment and also makes it affordable. The purpose of
thi s paper is to describe the IC and give some ex­
amples of its appli cat ion. Undoubtedly, once the
basic working of the Ie is understood, amateurs
will find many more applications for the unit than
those suggested.

The IC is the Raytheon 4151VFC and what it does
is illustrated in fig . 1. You put in any specific voltage
between 0 and 10 volts d.c. and for each specific
voltage you get out a speci fic frequency square
wave over the range of 0 to 10,000 Hz. Put in 1
volt and out comes 1,000 Hz. 5 vol ts " in" produces
5,000 Hz output, etc. The unit can also be used in
reverse. Put in 5,000 Hz and out comes 5 volts, etc.

+ 11~.

Fig. 1- This is basica lly what the
4151 /C can do. o I

Analog ~o l tage in()l,lt
o to + 1 0 ~ .

'"

o 4151 VFe

V to F ccever ter
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Pulse stream outpu t
Otol0KHl
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Fig. 2-Functional representation of stages at work
inside a 415 1.

operation is useful if one wants to adapt it to uses
other than those illustrated in this paper. Fig . 2
shows the basic elements in the IC. The input goes
to a voltage comparato r stage which compares the
input voltage to the voltage established across an
external RC combi nation. If the input vol tage is
higher, the comparator output fires a one-shot
multivibrator stage which produces a sing le pulse
output. Simultaneously, a current source is turned
on which pumps a ch arge into the external RC
network. If the charge isn't enough to make the
voltage across the RC network equal to the input
voltage, the comparato r fires the one-shot again
and the current source is turned on again. Th is
conti nues until the current source is turned on fre­
quently enough so the voltage across the RC net­
wo rk equals the input voltage. When th is point is
reached. the current source is not turned on any
longer and the vol tage across the exte rnal RC net­
work will decay unti l it goes lower than the input
vol tage and the above cycle repeats itse lf. The
cu rre nt source, which is turned on by the one-shot
stage, is always tryi ng to pump enough cu rrent into
the external RC network to make th e vol tage across
the network equal to the input voltage. Thu s, as the
input voltage increases in amplitude, the one-shot
has to operate more often and a voltage to fre­
quency conversion is obtai ned. The output from the
one-shot goes to a final output stage which can be
represented by the swi tc hing transistor shown in
fig . 2. When the one-shot fi res, thi s switch is turned
on. So, if the collecto r is connected through a load
resistor to the positive supply voltage, the output
is a pulse train operating at the frequency of the
one-shot stage and going in amplitude from the
supply voltage to a fraction of a volt.

Some Practical Uses
Fig. 3 shows a schematic of the 4151 in its sim­

plest c irc uit form and Fig . 3 is a suggested parts
layout. This simple ci rc uit can be put to a variety
of uses. The input vo ltage range is 0 to t n-votts
positive (wi th a t a-vort supply) and this produces
a 0 to 10kHz output. The outpu t frequency can be
tuned by adjusti ng the 7.5 k potentiometer. Note
that the input goes through a 100 K resistor so very
li ttle cu rrent is drawn from the input voltage source.
The ci rc uit can funct ion as a CW monitor by finding
any point in a transmitter which goes positive by a
few volts with keying. A ltern ately, use a diode and
capacitor to rec tify some of the r.f. field around a
transmitter and it will function as an off-the-ai r c.w.
monitor. The output from pin 3 is suff icient to drive
direct ly headphones or a small high impedance
speaker. If more tone range adjustment is desired
than can be obtained with the potentiometer, vary
the value of the capac itor from pin 5 to ground. In
a typical 4151, supply voltages as low as 3 vol ts
operated the unit in th is simple oscillator appl i­
cat ion.
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It can be powered by any single posi tive supply
ranging from 8 to 22 volts and comes in a regular
dual-in-line 8 pin housing. Don't confuse th is type
of Ie with a simpler veo (Voltage Controlled Os­
c illator). Such chips do not provide a linear voltage
to frequency relationship and cannot be used in
reverse.

c

Basic Operation
Although it is not necessary to know the exact

theory of operation of the IC, a basic concept of its
.y

Fig . 3-$chematic (A) of the 4151 as a votteqe-to- tse­
quency converter and (B) a suggested parts layout.
Components can be wired directly on perforated board
stock. The layout also lends itsett readily to isolated
pad-type construction on a copper-clad board . If the cor­
put is used to drive headphones or a speaker, use a 0.1
mF capacitor in series. No capacitor is needed if the out.

put is connected to a counter.
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Fig. 4-The 415 1 goes the other way too, and wilf fu nc­
tion as a frequency-to-voltage converter. The main use
for this capability is if two 4151's are used together as a
readout system for a monitoring function , as explained

in the text.

done usin g a d.c. resi stive bridge ci rc uit with a
th ermistor and th e brid ge balanced (zero ou tpu t)
at a desired tem perature. Then as the temperatu re
changes, the bridge becomes unbalanced and the
audio pitch sta rts to in crease. An audible alarm of
eithe r under-temperature o r over-te mperature can
be achieved since as the bridge unbalances from
under or over temperature, the polarity of its output
changes. Co nnec t the 4151 to activate on the
change it is desired to sense. An audib le alarm of
vo ltage conditions can oe created using zener
diodes and choosing them so they break down and
vo ltage is delivered to the 4151 when th e desired
(or undesired) voltage level is reached.

Experimental Applications
The 4151 can also be used as a loy or as a se ri­

ous anemo meter. As a toy connect it to the output
of a discarded d.c. tape cassette motor whi ch is
equipped with some wind vanes and which func­
tions as a small d.c. voltage generator. As wind
speed varies , the generator vo ltage output in­
c reases and the 4151 sta rts to howl. As a se rious
in strument, the 4151 output may be connected to a
frequency counter which can be calib rated for wind
speeds.

Finally, th e 4151 can be used in pai rs as a com­
pl ete data tran smission syste m. For instance, say it
is desired to rem otely mon itor some d.c . vol tage
change such as th e output from an s.w. r. bridge lo­
cated at the antenna/ transmission li ne junction, or
some rem ote control vo ltage such as the power
output level of a rem ote transmi tter. Sendi ng a low
level d.c . vol tage over long metalli c lines is gen­
era lly very unsatisfacto ry. Resi stance changes in
the lines can develop due to weather and to poo r
connections and a calib rated overal l system is ve ry
difficult to main tain. However, if the d .c. voltage
can be ch anged into an aud io vol tage at the rem ote

(continued on page 75)
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The c ircu it of Fig. 2 wi ll function directly as a
digital vo ltmeter when used together wi th a fre­
quency counte r. The potentiometer shoul d be set
for 10 kHz with a known 10-volt input source. The
lowest vo ltage that can be read, depends on the
low frequency range of the counter used. If the
counter goes down to 5 Hz, for ex am ple, one can
eas ily read down to 5 mi llivolts. The 0 to 10-volt
input range is very handy when work ing around
transistorized ci rc uits and this sing le dig ital vo ltage
range wil l suffice for most uses. Of course, d ividers
can be added to the input as in any regular v.o. m.
c ircuit to add different input ranges. If one will
accept a bit lower input vo ltage ran ge, from 0 to
about 7.5 vo lts, the c irc uit can be powered by a
9-vo lt transi sto r rad io battery and assembled in a
small metal case so one has a complete digital
voltage " probe ". The 100K input resistance is hi gh
enough to avoid loading effec ts on most transis­
torized ci rcuits except devices li ke FET's. The dis­
advantage of th is simple c irc uit is that its linearity
error is about 1% . This is not bad for most work
and comparable to a v.o.rn . bu t the instrument is
ce rta inly a lot easie r to use than trying to read a
v.o.m. scale.

Additional Applications
Continu ing with the uses fo r the circuit of f ig. 3,

it can be used as a millioh mmeter in a variety of
ways. Such a capab ili ty is usefu l if one wan ts to
measure resistance be low one ohm for meter shunts
or to ch eck the quality of ground ing connections.
One way th is can be done is to use the circ uit as
a digi tal vo ltmeter across the resistance to be mea­
sured. If the unknown resistance is pl aced in series
wi th a 10 vol t source and a known 100 ohm resi stor,
the meter will read from 1 to 100 as the unknown re­
sistance varies fr om .01 to 1.0 ohm. Many other
combinations of supply voltage and known series
resistor are possible, of course, to cover different
ranges or to get greate r reso lution on th e readout.

Anothe r use of the c ircuit is as a signa l in jector.
Connect the input 100 K resistor to a 5 K potenti­
om eter ac ross the power supply (pi n 8). This ma kes
it a simple, tunable square wave signa l source
(although the output is not a symmetrical square
wave). It w ill p roduce ma rkers up into the v.h.f.
range.

As a tuning aid or temperature sensing device,
it can be used in a va r iety of ways. For instance, it
can be connected to the ref lected power pickup of
an s.w.r. br idge. Tun ing a tuner, or the output c i r­
cuits on a transmitter is then done for the lowest
audio pi tch . This so rt of tun ing aid is handy even
for a non-handicapped operator if seve ral interact­
ing controls are to be adj usted. It is a lot easier to
liste n to an audio pitch change, as contro ls are ad­
ju sted wi th both hands, than consta nt ly have to
look at a meter sca le. Temperature sensing can be
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How to get safely past the "smoke test"

Making Ie Projects

Work Part II

By LEONARD M. BUTSCH, Jr.,. K4CNP

Summary

~ uly. CQ maqazlne (p. 33) carried the first part of
this discussion on how the home builder may en~

hance his chances of making Ie projects work suc­
cessfu lly. It was assumed that such projects were of
the type cu rrently found in various amateur radio pub­
li cations, rang ing from relatively elementary system s
to quite sizeable undertakings, such as the WB9LVI
scan co nverter'. The chance for successful comple­
tion of such projects is vastly improved if the bui lder
employs a systematic approach to his objective. The
fo llowing steps are helpfu l in deciding that an ama­
teur Ie project is worth the time, effort and cost to
the prospective builder.
1. Does the reader understand the purpose of the

end product?
2. Is the artic le clearly written?
3. A re the mate ria ls needed (co mponents , p.c.

boards, cabinet etc.) readily available?
4. Is the cost known, and is it within the budget of

the reader? If unknown , it should be estimated
ca refu lly before any purchases are made.

5. In the event that there is doubt about any of the
detailed technology, is expert help available? Gen.
eralJy , the author of an article will be glad to rend er
advice. However, such help is not always enough

'1 590 Bel Keene Road
Clearwa ter, FL 33516

"Stow Scan to Fast Scan TV Converter". Dr. George A.
Steber, WB9LVI, OST, May 1976.
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to overcome the nitty gritty problems encountered.
6. Are the proper tools available for constructing and

testing the system? Th is assumes a good working
knowledge of how to use the too ts needed.
If the answers to the above questions are yes, one

may proceed with care. Always question the article
and any schematics associated with it. It is a good
idea to write the author of an artic le involving a slze­
able project and ask about printing errors. Errors
occur in spite of carefu l editing. When assured as to
correctness, and after determining that the system
to be constructed is really desired, purchase orders
for the components should be placed. I have found
that as careful as I may be, 1break, or find defective
about ten percent of the items I need, so it is wise
to order about ten percent spares. For the individual
who does not have a well stocked junk box it may
be well to order more than ten percent spares of
items such as integrated circu its. I find it worthwhile
to stock about 25 percent spares on active devices
such as diodes, transistors, IC's and power supply
c~mponents such as rectifiers, regulators and pas­
sive components. It is a good rule of thumb to order
an extra supply ot spares of those parts that are not
locally available. There is nothing more frustrating
than waiti ng for two to four weeks for a part that
cannot be found locally.

With the co mponents for the project on hand it is
desirable to know that they are within specifications.
Passive components are easily tested. The previous
paper discussed how to test IC's. The several exam-



pIes used were more for the purpose of showing how
to set up IC test rigs th an how to test those particular
IC's selected. The tests discussed were ei ther static
or dynamic tests that would only show that th e IC's
being tes ted we re operable. The final test of an IC is
always in the system being constructed. The simple
tests described will eliminate almost all o f the prob­
lems that bad IC's introduce to a system. Final tes ting
of IC's in system operation will be discussed here.

tt: Project Outline
Here is a step by step outl ine that you will find use­

ful in progressing from the idea of building a piece of
amateur gear through its completion. Variations of
such an outline can be of considerable help in the
completion and sat isfactory operation of any project.

1. Read and understand the orig inal article or arti­
cles describing the system of interest.

2. Follow all possib le sources to eliminate printing
errors such as: correspond with the author
(s.a.s.e. wi ll be appreciated) ; the publisher, if
necessary; and references.

3. Determine that the technology is understood, or
if not. that expert ass istance is available. This
step is essential and it is why many amateur
projects wind up in the junk box wi thout ever
working.

4. Determine that all components needed are avai l­
able. Often there is one co mponent in a projec t
that cannot be easily located . Find a sou rce for
al! components befo re going ahead wi th the pu r­
chase of any co mponents. The author of the orig­
inal article is often the best source or reference
for "hard to get" parts.

5. Ord er all co mponents and keep records of all
transaction s. Thi s record keeping can eventually
wind up saving a lot of money as most IC's and
other costly components are guaranteed by th e
sel ler for a ce rtain period of time. Save the in­
voices when you receive shipments of parts as
invoices are needed to have the seller replace
wa rranted or guaranteed parts which prove de­
fective.

6. Test IC's and active devices such as regulators
and other costly items as soon as possible after
they are received.

7. Plan the layout of the system to include the me­
chanicallayout of the front panel, printed ci rcu it
boards. cabinet, power supply and peripheral
units. Use conservative layout methods, espe­
cially fo r the power supply. Consider heat radia­
tion and plan accordingly.

8. Assemble the p.c. boards. Check each board
ca refully. visually for solder bridges or poor
solder connect ions, and electronically where
possib le, to determine that it is performing the
function (s) required of it. If p.c . boards are not
available, c i rcuit subassemblies must first be
constructed and tested.

9. Assemble the cabinet, panel and connectors for
p.c. boards or other subassemblies.

10. Assemble the power supply. Plan for 100% over­
capac ity in power supplies to assure cool and
smooth rong term operation. A smaller tolerance
is acceptable, but for small projects the extra
cost is generally minimal.

11. Wire up the sub-assemblies of edge connectors
and partial units such as power supplies, remote
sub systems and cabling for same.

12. In iti ate check out procedures. Fi rst, visual in­
spection, then power-off checks, and finally pro­
gressive power on-checks. Correct malfunctions
progressively as they are d iscovered.

13. Perform system check-out. Trace signals from
the system input to the output. This stage will
require initial adjustment of individual parts of
the system to bring performance within system
limits.

14. Establish a "fine adjustment" method and adjust
system performance for optimum results.

15. Complete all cosmetic, or appearance funct ions
such as painting cabinets, installing decals and
indicator position markings.

16. Integ rate your new unit into the overall station.

The above general steps are intended to serve as
a gu ide to the amateur bui lder in establ ishing his
own " roadmap" for proceeding from the desire to
have a new sophisti cated piece of hardware to the
ful fillment of that desire. No two outl ines need be
the same, but all sho uld cover the functions and
operations described above. A book co uld be writ­
ten with the above outline serving as chapter head­
ings. Thi s paper witt discuss each step and a few
thoughts involvin g that step that wi lt hopeful ly be
of use to the reader. Part I of thi s article covered
examples applicable to steps one through six and
will not be discussed in this section other than how
they might relate to any of the subsequent steps in­
volving the construction of an IC system.

Discussion
The mechanical layout of IC systems can be cri­

tical to the success of their operation, especially in
those cases where very high switching speeds are
encountered. It is very important that lead lengths
for high-speed switc hing circuits be kept as short
as practical for both time delay and signal radiation
of the switched pulses. Where printed circuit boards
have been laid out by professionals in p.c. board
design it is good practice to follow the instructions
of the p.c. board designer as to board placement
and as to radio frequency interference (r.f.i.) filters.
In the event that no such information is available
with purchased pc. boards it is good practice to lo­
ca te all very high speed switching parts of the sys­
tem and to determine that th e lines between p.c.
boards are shielded with coaxial cab le and /or kept
as short as possible. Another excellent practice is
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Fig . 1-Use 01 U channel sections to mount 22 pin edge
connectors for printed circuit boards.

to terminate all power inputs to p.c. boards contain­
ing high speed switching circuit ry with r.t.i. f ilters
consisting of ferr ite beads and disc capacitors, pref­
erably on the p.c. board , or if that is not possible, at
the junction of the p.c. board and the power supply
line feeding the board. Where both analog and digital
signals are involved it is good practice to isolate
voltage inputs as much as practical. I generally
employ separate d .c. regulators to the analog parts
of the system, and r.t.l . filters on the digital parts of
the system as near the digital source of noise as
possible. Noise interference problems Can be re­
duced by careful ci rcuit layout. It is good practice
to keep main power supply li nes short and of suffici­
ently heavy gauge so as not to permit app reciable
voltage drops in the lines between the power supply
and the ci rcuits using the power. This can become
a serious factor in digital systems where plus five
volts may be used extensively requiring current
levels of several amperes. In designing hybrid sys­
tems using both digital and analog signals it is
generally good practice to isolate the power supply
physically from the rest of the electronics. Two
reasons apply: first considerable heat is usually
generated in power supplies for digital systems, and
second, isolated power sources tend to reduce the
digital noise between subsystems. The principal
reason for isolating the power supply is to keep heat
away from the solid state circui try as solid state
devices are often quite heat sensit ive. Large sys­
tems require either forced-air or conduction cooling
to permit the IC's to operate within thei r specified
limits. A third reason fo r using care in the mechani­
cal layout of the IC project , in addition to control­
ling digital noi se and dissipating heat, is to evolve
a system that is convenient to operate and pleasing
to the eye.

Mechanical Layout
The mechanical assembly of an rc project may
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follow many paths. Fig. 1 shows a method that I
have found to be convenient and which permits
relatively dense packaging of p.c . boards and good
heat dissipation. The aluminum U channels em­
ployed are available at local hardware stores and
are easily workable to fit almost any cabinet avai l­
able. Such an assembly is readi ly integrated with a
front panel that can be laid out at the choice of the
designer. I especially like the U channel layout for
mounting many edge connectors as it does not re­
quire the laborious business of punching, drilling or
otherwise creating the many long narrow holes in a
conventional chassis that would be required . Fig. 2
shows the assembly of a group of 22 pin edge con­
nectors with a simple chassis mounted on the rear
deck of the assembly and a front panel mounted at
the front of the assembly. This particular system is
my original layout for the WB9LVI scan converter
system that includes slow-to-fast conversion, fast­
to-slow conversion, frame-grab video capability and
either direct video output or r.I . output to a TV
receiver or monitor. The enti re assembly, other than
the power supply is designed to mount in a Heathkit
S8-102 cabinet and thus be compatible with the
othe r Heathkit equipment in my radio shack. It is
equally easy to layout the system to fit almost any
desired cabinet. Since a good amount of heat is
generated by the IC's themselves it is recommended
that any cabinet chosen either have good ventilation
or an effective means for removing that heat from
the interior of the cabinet. A small cooling fan
mounted with in the cabinet is very effective where
a considerab le amount of heat is generated . When
using a forced-air source provide enough air vents
in the cabinet so that air can escape and not be
simply circulated around the cabinet.

Printed Circuit Board or
Sub-Assembly of Components

The assembly and wiring of the printed circuit

Fig . 2---Completed assembly of WB9LVf scan converter
using U channel aluminum sections and sheet metal rear

deck.



cards or other electronic sub assembl ies marks the
point where electronic components are permanently
connected together. Extra care in determining that
components are soldered properly and in the cor­
rect order (diodes are connected in the correct
polarity), will save both time and money later. It is
wise to test any components that are doubtful be­
fore installing them. As an example, one will oc­
casionally find a diode that is marked improperly.
Such tests can be very brief, but rewarding . One
area that cannot be overemphasized is that of pro­
per soldering technique. Most of the errors I have
found on my own equipment, or that of others I have
repaired, have been due to bad solder joints, either
open, or solder bridges between two points that were
not supposed to be connected. I have found that
good technique in this area can be substantially
aided with a large lighted magnifying tense.' Where
printed circuit boards are not used, it is very impor­
tant to double check every hand-wired connection
made to insure that it is connected to the proper
point and is properly soldered. I have made count­
less errors co nnect ing DIP IC's by forgetting that
when turned over the order of the pins on the board
is the mirror image of that on top of the board. An­
other common error is connecting to the wrong
pinout on a multi-pin blank board, either by mis­
co unting, or again forgetting the side of the board
to be plugged into a multi-pin connector and con­
nect to the inverse pinout connector. It is very use­
ful to mark all IC socket and pinout multi-connector
pads prior to soldering components and wires to the
sub assembly.

Cabinet, Panel And Connector Assembly
This step may well be completed later in the pro­

gram of building an IC project, but I generally go
about completi ng the " bending of hardware" as
early as 1can to get the work out of the way. Need­
less to say, this assembly cannot be accomplished
before the layout for all parts is completed. A word
of caution. Be certain that every component on the
panel of the rear deck is where you'd like it as mis­
takes at thi s point in drilling holes can be costly.
It is a good idea to recheck that all components will
fit in the area behind the front panel , under the
chassis, and on the rear panel or deck. It is very
disconcerting to find that enough space was not
allowed for a potentiometer or switch assembly,
after the fact. Before drilling holes and thus making
a fin al committment to the overall st ructure of th e
system, be certa in that the layout is satisfying to the
eye, th at suffic ient space has been allowed for all
components (inc luding the p.c. boards to be in­
stalled later) , that no hot spots are likely to develop,
or if a heat problem is likely, that space is available
to install a fan. It is worthwhile to mount subassem-

blies such as p.c. board s, and th e chassis behind
the panel , in the cabinet before drilling any holes
so as to physicall y check that all components fi t.
Once having seen the system in thi s form the builder
has a good idea how everything will go together. A
good reference for the mechanical assembly of
electronic hardware is " The Handbook of Electronic
Packaging " , by Charles A. Harper, McGraw-Hili ,
1969. This, and other references, can be found in
any technical library, and can serve to answer al­
most any packaging questlcn.!

Power Supply Assembly
Power suppl ies for solid state systems have

evolved from quite complex to easily built assem­
blies, and even may be purchased for a very mode­
rate price. There we will deal only with those prob­
lems most likely to arise in home built power
supplies. When using the design of another, a
moderate amount of double checking may save a
lot of grief later. Start ing at the power main, here
assumed to be 120 v.a.c., 60Hz, it is good pr act ice
to fuse the primary line with a safety factor of from
50 to 100% overload. In addition some form of r.t.
or line-noise filter should be included at or near the
point of entry of th e primary power to th e chassis.
The power transformer is the one item in the power
supply that cannot receive too much attention. As­
suming that the relatively new three-terminal voltage I
regulators are to be used to obtain the va rious j
levels of d.c . voltage needed, the rectifier is to be
one of the low-forward-resistance devices, then the
voltage-drop across these items can be readi ly ob­
tained from specification sheets. With series regula­
tors it is desirable to keep the unfiltered direct cur- i
rent voltage at as Iowa value as wi ll provide good
regulation from the regulators. Thus, if an LM309K i
is to be used to provide five vo lts at one ampere, i
greatest efficiency (and least heat) can be obtained
if the unfiltered d.c. voltage under load is on the
order of eight to nine volts. Higher voltages may be
tol erated but place a greater load on th e regulator
and the power transformer.

It is not always possib le to obtain the ideal com­
bination of power transformer, filter and regulator.
Compromises must be made. As an example, an
ideal power supply system for a five volt , one
ampere regulated power supply using a LM309K
three terminal regulator would provide at least seven
volts (measured at the lowest point of the a.c. ripp le
of the unfiltered d .c. voltage) . Reference to almost
any electronics engineering handbook will show
what value of filter capacitance is needed with what
level of unfiltered, rectified a.c . voltage to obtain the
necessary input voltage to the requtator.« Often, the
ideal transformer cannot be obtained economicall y,

f"Swing-O-Lite" , Model 88M-9, Bursteln-Aopfebee 1976 "Handbook of Electronic Packaging", Charles A. Harper,
Catalog, Page 187. McGraw-Hill 1969.
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and an effective cost efficiency trade-off must be
made by using an inexpensive transformer as a
power source and a smaller value capacitor for
filtering. The LM309K then assumes part of the
filtering function alcnq with the capacitor to produce
the same result with a slig ht degradation of effici­
ency.

As to the power supply des ign, determine that
parasitic suppressing capacitors are used at both
the input and output of the regulator. The negative
voltage, three terminal regulators require this pro­
tection especially (LM320-X series) . Calculate the
amount of power that must be dissipated in the
regu lator. Heat-sink the regulator sufficiently to re­
move that heat. Forced-air cooling may be required .
Heat sinks to sink a given amount of heat may be
either fabricated or purchased. It is much better to
be safe than sorry.

The power transformer is generally the most ex­
pens ive component, and the most difficult to obtain.
Many amateurs wind their own transformers so as to
obtain optimum efficiency in their power supplies. It
is a good idea to use a power transformer that has
at least 100% overload capability. Generally, such a
transformer will not cost much more than one

having minimum capability but it will operate much
more effectively, and cooler. If it is not possible to
find the right transformer, the builder may obtain one
having sufficient power capability and then remove
and rewind the secondarv.e.»

After determining that the power supply design is
adequate and all components are on hand, assembly
is straightforward. Only a few suggestions need be
made with rega rd to location of components. Sepa­
rate the heat producing sources from the passive
items such as capacitors, and force-air coo l the
heat-producing sources, if needed. Special attention
should be paid to the regulators with regard to
cooling as they operate less efficiently when over­
heated. Most new three terminal regulators incor­
porate short circuit protection. Use connectors be­
tween the power supply and the system that are
capable of carrying the current requi red by the sys­
tem. This current can be high in large IC systems
and both connectors and wire leads to the system
should be chosen to handle the current.

It is a good idea to inspect the power supply care­
fully before maki ng any attempt at power checks.
This and other checks will be discussed later.

Fig. 3-Sample Wiring List.

Indicates signal orig ination sou rce and to or from
contact pinout. Sample indicates that the a.m. video
originates on APR 16 and flows from 16 to 17(5) to
17(5) for pinout F above.

System Wiring
Interconnection of the various components of the

IC system can be made almost foolproof with a few
simple aids. The primary aid is a wiring list, as
shown in fig . 3. A wiring list has the advantage that
it is self checking. Whenever the wiring list indicates
that a wire is to be connected from connector a, pin
b, to connector b, pin c, that instruction will be re­
peated when the builder has reached connector b,
pin c, and he should be able to trace back the wire
previously connected from connector a, pin b to
connector b, pin c. Further, when each wire term­
inal is connected it can be checked off on the wiring
list so that if the builder chooses to leave the work
for a while he will have a roadmap of just where he
has been when he returns to it. The same may be
done with a schematic diagram, but it results in a
badly marked up schematic. It is very useful to pro­
vide a loose leaf folder for all items of paper con­
nected with the construction of any fC project. Thus,
the folder starts off with a schematic parts list ,
then a wire l ist, p.c. board layout list, all calcula­
tions and the various other pieces of paper that will
be of use in future debuggi ng and repai r to the sys­
tem . There are always a number of wires going
from the p.c . board connectors to the panel controls
and the rear deck controls and connectors. It is very
useful to identify each of these wires when con-

(continued on page 72)

"Radio Amateurs Handbook" , ARRl. 1976.
a. See figure 5-5. pg. 108
b. Copper wire table, page 556
c. Rew inding transformers, page 109

20(U)
Horizontal sync to panel-mounted LED
indicato r.
Ground buss

26( 19) SSTV her. sync.
17(0), 26(210) , 27(X )
20 (0)

Contrast pot end (R27)
Horizontal sync wiper (R39)

z

Board One, Analog Demodulator, WB9LVI converter,
designated APR 16.

Pinout To
A Ground buss
B . 5 volts d.c. (from analog video regulator)
C SSTV input (RG-174U)
D Brightness control wiper on panel (R25)
E Contrast wiper on panel (R27)
F AM video (SSTV) 17(S)
H + 12 volts
J - 12 volts (from analog video regulator)
K
L
M
N
P
R
S
T
U
V
W
X
Y
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Front view of the Argonaut showing the po­
sition of the newly instal/ed selectivity
switch. It is under and flush with the

chassis horizontal center plate.

CWF-3, with bandwidths of 110 Hz
and 180 Hz, has been used in an­
other modification of this type , but

,
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to construct, and requi re no ad just­
ment beyond a matching of the parts
wh ich establish the filter center fre­
quency. A variable passband active
filter using bipolar transistors was
described in an earlier column
(October, 1974, p. 36) and would
work well in the following modifi ca­
ti on as is, or minus the audio output
stage. Other active filter designs
have appeared periodically in the
literature and w ill work equally wel t.
In undertak ing the present project, a
ready-wired unit produced by MFJ
Enterprises, the CWF-2, was used
because of its low cost and truly ex­
cell ent selectivity in bandwidths of
180 Hz, 110 Hz, and 80 Hz. The

Alum inum hea t sink strrp........1

Improving CW Selectivity
in the Argonaut

T he TenTec Argonaut transceiver
has established itself as a classic in
its own day . Designed by QRPp oper­
ators, it reflects innovative eng ineer­
ing in combinatio n with practi cal
feat ures that make it a dream ' to
operate. Only two drawbacks plague
the early "505" model : 1.) freq uency
instab ilities result ing fr om the non­
rig idity of the enclosure ; 2.) the lack
of adequate selectivi ty for c.w. oper­
ation result ing from the incorporation
of a singl e 2.4 kHz s.s.b. filler which
serves for both 5.s.b. and c.w. modes.
In terms of the cos t of the Arg onaut ,
TenTec 's decision to produce the
505 without a c.w. filte r is under­
standable and acc eptable , and the
transce iver is by no means rendered
ineffective by the lack of one. How­
ever, anyone wh o has operated the
Argonaut knows that the lack of c.w.
selectivi ty can cause serio us hassles
under crowded band condit ions such
as experienced during a co ntest, or
when attempting to copy a weak c.w.
signal in the presence of significantly
st ronqer nearby c.w. signal s.

The receiver section of the Argo­
naut is as sensitive as any trans­
ceiver on the market, and its c.w.
performance can be greatly improved
by the rather simple project of add­
ing an act ive c.w. fi lter to the i.f. c ir­
cuit . The project requires no more
than the breaking of a single I.f.
board connection, mou nting a selec­
tivity switch, and making the ap­
propriate power co nnect ions. The
minor modificati on raises receiver
c.w. selectivity to par with its sensi­
tivity and stab ility.

Active Audio Filters
Active audio filters with excellent

passband characterist ics are simple

'83 Suburban Estates. Vermillion, SO Fig. 1- Mechanlcal details for mounting the CWF·2 board above the audio circuit board
57069. of the Argonaut.

JanuarY,1977 • CO • 4 7



be mounted on the rear panel.

Insertion Point
Many fellows have used sharp

audio fi lters in an "outboard" pos t­
ttcn (l.e., fed di rectly f rom receiver
audio output) wi th the Argonaut and
other transceivers and have been
disappointed that no improvement in
the copy of weak c.w. signals re­
sulted, or that unacceptable d istor­
tion resu lted. The explanation for
these results is rather simple.

The a.g.c. vol tage in the typical
transceive r is derived from the signal
which has pased through the s.s.b.
U. filter. As a result, the bandwidth
of the Lt. filter, usually on the order
of 2.4 KHz , establ ishes the range
across which strong signals can trig­
ger the a.g .c. and reduce ove rall re­
ceiver gain. For example, if an 84
c.w. signal is at 14065 KHz, and an
89 signal at 14066.5 KHz, that strong
signal falls we ll wit hin the s.s.b. fi l­
ter bandwidth, and hence, will tr igger
the a.g.c., lowering receive r gain
significantly. Given the usual dy­
namic a.g.c. range, the reduction in
gain in the above situation will be
enough to render the desired 84
signal inaudible. The solution, then,
is to insert the aud io f ilter before the
point at which the a.g.c. voltage is
derived. Then the a.q.c. will respond
only to signals in the passband of
the audio filter: In the above ex­
ample, th en, the strong unwanted 89
signal 1.5 KHz removed from the 84
wanted signal wi ll be rejected by the
audio filter and wi ll have little or no
effect upon a.g.c. action, depending,
of course, on the audio filter selec­
tivity skirt. With respect to the CWF­
z'a 80 Hz position, an 89 signal just
100 Hz away from an 84 signal will
have no effect whatsoever on the
a.q.c. action of the Argonaut.

Distortion resu lting from an "out­
board" method is usually caused by
overloading of the filter input by the
receiver output. The output of the
audio sec tion of the typical trans­
ceiver is usua lly in excess of the
level that the typical active filter can
hand le without distortion or loss of
selectivity . Of course, a buffe r stage
al the input of the filter can keep in­
put levels to that which can be ac­
commodated by the active fil ter
sections . Also, some distortion usu­
ally results in t ransceiver audio out­
put stages when gained is turned
way down. In short, va rious ove r­
loading effects interfere when an
active fi lte r is "outboarded." Inser­
tion at the point suggested above
usually prov ides drive-voltage levels
which are nearly optimum for the
low-level active filte r, thus permitt ing
it to perform at fu ll effectiveness.

degradation of s.s.b. signals passing
through the 180 Hz filter bandwidth,
but a glance at the skirts of this po­
sition suggested a not-intolerable
level of distortion of s.s.b. signals. A
prelim inary test hook-up indicated
that distortion was minimal and prin­
cipally because the fi lte r center f re­
quency is at 700 Hz, rather than
being located somewhere in the cen­
ter of the audio range, Further, while
the broad skirts of the 180 Hz posi­
tion permitted very good intellig ibi l ity
in the wanted signal, they offered a
worthwhile degree of rejection of un­
wanted s.s.b. signals somewhat re­
moved from frequency. In fact, the
effect of the 180 Hz position is hardly
distinguishable from that exhibited by
MFJ's fi lter which is designed spe­
cifically for s.s.b. In short, my im­
pression is that the 180 Hz filter
resulted in a net improvement in
s.s.b. copy, at least as far as my ear
is concerned. And so, my original
plan was followed and the CWF-2
180 Hz position is in the c ircuit at all
times, with the selectivity switch al­
lowing a choice of the 80 Hz position
for really tough situations. Needless
to say, the experimenter can use
other approaches, such as using a
four position switch to allow com­
plete removal of the filter from the
circuit as well as a choice of each
of the three bandwidths of the CWF-2.
Or again, the selectivity switch could

FrorH parlel

Mode switch

Chassis

Setectivitv I
switch __: I Hole

e----.
"" --.9'cvG-' --" --

Chassis
tro", parlel

Mounting details for the CWF-2. The metal spacer and 4-32 screw are at the bottom
right. Note that the CWF-2 board is lower than the aluminum strip heatsink at the left
end of the board and is /lush against it. The light lead (wire) leaving the resistor at the
bottom right of the board is the B+ lead going to the center pin (B +) of the U. board.
The black wire emerging from beneath the resistor is the B- lead. Directly above the
mounting screw is a 10 mf output coupling capacitor. The white rectangular blur at the

top center of the board is the 10 mf output coupling capacitor for outous » 1.

Fig. 2-The selectivity switch position.

the 80 Hz bandwidth available in the
CWF-2 makes a wo rld of d iffe rence
and this tatter model is recom­
mended.

In the attempt to keep the modifi­
cation project as simple as possible,
I decided to leave the CWF-2 in the
ci rcuit at all times, relying upon a
single subminiature 8PDT switch to
choose between the 180 Hz and 80
Hz bandwidths of the fi lter. The only
anticipated problem was the possible
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Results
The installation

Fig. 3-1ho

ping it a turn or so on the pin, and
then soldering it in place. 00 like­
wise tor the ground lead from the fil­
ter. (Check the manual schematic for
proper pin connect ions: the B+ ap­
pears on the middle pin at each end
of the l.t. board , wh ile the S- /gnd
is at the end pi ns, ei ther end.)

• GREAT FEATURE ARTICLES. CO REVIEWS •

cessary in order to line up the hole
in the chassis panel and the front
panel--olherwise it may be neces­
sary to file out one of the two holes
10 bring them into alignment. Luckily,
I squared them up before d rill ing
and avoided possib le sc ratching of
the f ront panel o r enlargeme nt 01
the o riginal hole.

Electrical hookup is simple. First.
remove the i.f. board and locate C15
(O.1m'). Desolder and remove the
C15 lead that is common with R1S
(1SDK) and the base of 0 4 (2N5133).
The TenTec manual pictu re of the
l.I. board will aid in find ing C15.
Next , solder the 10mf electrolytic
coup ling capaci to r provided by MFJ
into the hol e vacated by the removal
of the C1 5 lead. Replace the i.f.
board.

Filler hookup is next. Mount the
CWF-2 board as described above
and shown in fig. 1. Connect the IN­
PUT lead of the CWF-2 to the free
end of C15. Then connect the 80 Hz
and 180 Hz leads from the CWF-2 to
the two sides of the selectivity
switch, and the po le of the swi tch to
the fr ee end of the 10 mt coup ling
capacitor which was added to the l.t.
board in an earlier step. Finall y, con­
nect the B + lead from the CWF·2 to
the B+ pin of the i.f. board by wrap-
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Construction Details

The accompanying photos show
the approach used in mounting the
CWF-2 above the audio board. The
CWF-2 is secured with a single
screw that provides adequate sta­
bil ity, and the underside of the p.c.
board. as well as the top of ta ll ex­
posed parts , are taped over to pre­
vent accidental shorting. A spacer
made from V4· copper tubing is cu t
so that it positions the CWF-2 board
just above the vertical fins of the
Q4·05 aluminum strip heatsink. A
long 4-32 machine screw bolts the
CWF-2 and audio board to the chas­
sis, as shown in fi g. 1. In order to
remove the sc rew-bolt origi nall y
mounting the rear outs ide co rner of
the audio board , it is necessary to
pull the con trol board which mounts
on the other side of the chassis di­
rectly above the audio board. If the
pins stick. carefully wedge a screw­
driver between the pin holder and
receptacle and pry up. The pins can
be realigned before remount ing jf
they are bent .

The selectivity switc h is mounted
on the front panel between the A.F.
Gain Control and the Mode swi tch,
and flush with the chassis plate on
which the audio board is mounted.
Some very careful measuring is ne-
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is the same situation as Clipperton
Island. All use the F08 call letters."

" Well, you may have something ,"
I said . " All you have to do is to con­
vince the " country-c reators" that you
have a legitimate case ."

Pendergast sighed. " That' ll be the
day." He paused. then c losed the
atlas with a snap, push ing the other
books to the corner of his operating
desk. " Let' s talk antennas," he said.
"l'm sure that'll be more productive ."

I reached into my jacket pocket.
" Have you seen the August issue of
Radio Communication?" , I demanded.
" That's the publication of the Radio
Society of Great Britain (RSGB). You
rea lly shou ld subscribe to it' .

"Well, G3NG O describes a com­
pact semi-ve rtical trap antenna for
160,80 and 40 meters that shou ld be
of great interest to those amateurs
who haven 't much antenna space.
The basic antenna is a 33 loot ver­
tical for 40 meters (fig. 1). A 40 meter
t rap is placed atop the mast, wi th an
wire section (A-B) run off for 80 meter
operation. An 80 meter trap (B-C) and
an extra sect ion of wire (CoO) pro­
vide 160 meter operation.

" The antenna is operated against

I Radio Society of Great Britain , 35
Doughty St., London WC1N 2AE. England

Copper en
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manner that Midway Island is ." He
paused, then continued . " The only
problem is that Kahoolawe is used as
a bombing target. That makes things
a little uncomfortable. But, st ill , the
island isn't under the jurisdiction of
the government of Hawaii. "

" Very interesting ," I remarked .
" Any other great ideas?"

" One more," said my friend . " How
about the Austraf Isfands? They are
far sou th of Tahiti, but still part of
French Oceania. Th e great distance
between Tahit i and the Austral Islands

Fig. 2-8ase support for
the G3NGD vertical sn­
tenna . Outer braid of co­
sKia/ line is grounded to
mast support and multiple
ground rods. Base insula­
tor is a clamp made of PVC

material.
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Fig . I -The G3NGD semi·
venica/ an tenna lor 40, 80
and 160 merers. as shown
In " Redlo Communica­
tion" , the publication 01
the Radio Society ot Great
Britain . A 33 loot aluminum
mast serves as a vertical
antenna tor 40 meters. At
the top ot the m as! 8 7 MHr
trap is mounted and 8 wire
outrigger (A-X-B) tunes the
antenna to 80 meters. A
second 'rap, tuned to 80
meters, and an outrigger
(e-DJ provide res onance
l or 160 meters. The coaxiaf
cable is run underground
to the mast and multiple
ground rods are placed
neer the base of the mast.

"VVhat in the world are you do­
ing?", I asked. Pendergast seemed
to be half-buried in a col lection of
books. A large atlas was open on his
desk and he was studying it in tently.

" Well," he rep lied, " I'm just look­
ing for new countries. Things have
stagnated. The OXCC Honor Roll has
over 500 stations in it and the 5-band
OXCC Award has over 480 stations in
it. Awards that come that easy are
garbage as far as I am concerned."

"Yeah?" , I replied. " 0 0 you have a
better idea?"

Pendergast rooked up from the
at las. " No, I don't ," he said. " But I
think I have discovered a few new
" countries" that would get things
moving oft dead cente r."

" What are they? " , I asked eagerly.
" Well, first of all , how about Kru­

s enstern Rock?" , Pendergast asked,
then proceeded to answer his own
quest ion. " This mini-atoll is about
half-way between Kure Island and
Johnson Island. south of the Hawai­
ian Islands. That seems like a good
cand idate for a OX-pedition. Second.
how about Kahoo /awe Island in the
Hawaiian group? That's under the
control of the U.S. Navy, in the same

·48 Campbell Lane, Menlo Park , CA 94025.
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DL3UT IW 9 was able to keep his
schedules with Germany, despite the
fac t that the orientation of the loop
was not quite on Europe.

"Temp and DL3UT IW9 next tried
a horizontal Quad loop, made of #20
wi re, laid right out on the rug of the
living room, held down on the cor­
ners by books! It had a gamma
match , l ike the other antenna. The
first call resulted in a nice QSO with
a station in New Or leans, who said­
when told about the haywire antenna
-"just turn the rug and you have a
rotary antenna-HI."

" A great ideal", laughed Pender­
gast. "You can do a lot with indoor
antennas in those build ings which do
not have steel frames. You may have
to move your antenna abou t to dodge
resonances in the electrical wi ring,

e-----.~.---­
'l2'"!'*- C.,p.,c.tor inside ....Ind'ng torme~ '/2
. 1 Sec t u t lor coi l w in d i n g d e tilill I'. , ,

r
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Fig . 3-Details of 40 meter
trap. The trap is wound
with 20 turns of # 16 insu­
la ted w ir e . Before the 6~

cover is put on, the trap is
dipped on the bench to 7.1
MHz. Turns are adjusted to
achieve resonance. A Cen­
Iralab 5 kV ceramic capa-
citor may be used for high
power. Top of trap has a 11 _
mechanical clamp to which 1/2.
the ou trigger wire Is

attached.

I po inted to some papers on the
table. " Here's some items of in terest
that came in the mail," I remarked.
"A note from Temp, W9YLD. who
says that his friend DL3UT1W9 in
Chicago had a perplexing antenna
problem. He wanted 10 work his
fr iends in Germany, but l ived in an
apa rtment where antennas were ve r ­
boten. The apartment was on the sec­
ond floor, in a brick and frame build­
ing . The solution was to erect a single
Quad loop for 15 meters, fed by a
gamma match in the lower wire The
loop was mounted directly to an out­
side wall of the building. but on the
inside of the wall. No one co uld pos­
sibly see the antenna from the out­
side and it worked quite wel l. It was
not quite square, because of the floor
to ceili ng height, but it radiated and

Fig . 4-Details of the 80
meter trap. The trap is
wound with 40 turns of ::20
enamel wire, spaced out
the wire diameter. A cen­
tralab 5 kV capacitor (or
two capacitors in parallel)
may be used in place of the
mica capacitor shown .
Turns are adjusted to
achieve resonance at 3.7
MHz. Heavy duty lugs are
used for terminals. (Photos
courtesy 01 "Radio Com-

munication").

ground: multiple ground rods are
used. In addition, the coaxial line is
run through a section of metal pipe
which is buried beneath the ground
and used for a ground connection.

" The verti cal antenna is made of
three sections of 2-inch diameter al u­
minum tUbing. The antenna is sup­
ported on a base insulato r and is
bolted to a section of al uminum pipe
held vertically in the ground with con­
crete (fig. 2). About one foot of the
pipe protrudes above ground and a
mast coupler is used to mount the
antenna to the pipe. The base insu­
lator is a section of PVC plast ic p ipe
pushed over the aluminum tubing.
Since this is a low potential point on
all bands, the insulation is adequate.

"Although it is not suggested in the
article, it is a good idea to wrap the
pipe with black vinyl tape to prevent
corrosion beneath the ground,"

"Very good !", exclaimed Pender­
gast, " Now, how about the traps?"

"Well, the 40 meter trap is mounted
atop the vertical antenna," I replied.
"It is quite heavy. The coil is wound
with 20 turns of insulated wire, 1Y2
inches in diameter and on a six inch
long form. The capacitor is a 50 pF,
3 kV unit. The trap is dipped to 7.1
MHz befo re it is ins talled on the an­
tenna. Fig. 3 gives you details of the
trap.

" A vinyl sleeve is passed over the
trap to make it wate rproof and a
Fiberglass end-cap keeps moisture
out of the top of the trap. A connec­
tion to the top end of the trap is made
through the cap to a clamp which
holds the loading wire (A-B) shown
in fig. 1. A bo tto m end-piece is tu rned
from a fiberglass or wood block to
make a slip-fit in to the aluminum tube
of the vertical antenna.

" The 80 meter trap (B-C) is similar
to the 40 meter one and is shown in
fig. 4. The coil is 40 turns of .::20
wire, spaced out the wire diameter.
A 75 pF, 3kV capacitor is used to
resonate the t rap to 3.7 MHz. The
resonant frequency is adjusted by
adding or subtracting the number of
turns on the coil."

" Right." exclaimed Pendergast, as
he copied the information in his black
notebook. "What about the 160 meter
extension?"

"The 80 meter ex tension is 22 feet
of wire and is no t too critical. The
16 meter extension (C-D) is 40 feet
long and is quite cri tical. The length
is trimmed to give the lowest value of
s.w.r. at the chosen operating point
in the 160 meter band."

" Very interesting, " said Pender­
gast. " This antenna should appeal to
the low band enthusiasts who don't
have much antenna room in their
back yard!"

,

I
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Fig. 5--Detail$ 01 WAfV·UZs antenna installation in a housing complex. A TV mast is
user:t lor support and Is mounted close to the wa ll 01 the bu ilding. The top view shows
the layou t 01 the three d ipoles , which act as guy wires lor the mast. The end view of the
building shows how the 20 meter dipole acts as a back guy lor the mast. The thfee
dipoles are led in pafllffe l at the center tmvtetor which is held up by a rope and

pulley arrangement.

mast ('ig. 5).
" The 80 meter dipole runs across

the duplex roof and over to a corner
of the garage. It is folded back along
the far edge 0' the garage roof, and
the opposite end has a dog-leg in it,
too. The 40 meter dipole portion of
the antenna runs parallel to the face
of the duplex and is tied off at one
end to the garage roof and at the
other end to the duplex roo f. The 20
meter dipole runs at right angles to
the other two and sort of serves as a
set of guy wires to stabilize the 40
foot mast.

" The 80 meter dipole has a band­
w idth 0' nearly 400 kHz between the
2-10-1 s.w.r. po ints and the 40 and 20
meter dipoles are cut for 7.05 MHz
and 14.05 MHz, respectively."

" Aha, Woody is a c.w. operator,"
exclaimed Pendergast.

"It seems so," I replied. " In any
event, he feeds the ttl-band antenna
with RG-58/U coaxial line. The whole
antenna system can come down in
seconds for Field Day use. or for re­
pairs. And wh ile the rad iation pat­
terns can only be guessed at, WOOdy
seems to be able to work good OX
in all di rections, as well as short-haul
rag-chewing."

" You can't keep a good man
down," remarked Pendergast as he
stretched luxu riously. "The only thing
better than a dipole is a good beam!"

"Yes," I agreed, " But you would be
surprised at the relatively large num­
ber of amateurs that can 't erect a
beam because of housing problems.
And the number wi ll grow, as more
and more families choose to live in
multiple unit dwellings."

I reac hed into a pile of l iterature
on the desk and drew forth a copy of
CO-ham radio , the Japanese publica­
tion .

"Speaking of beams, you might be
interested in th is," I remarked.

"This is a lield pattern plot of a
well-known U.S.-made tri-band beam
(lig. 6). The beam is fed directly with
a 50 ohm coaxial line, with no balun
between the line and the antenna. In

Fig. 6-Fie ld p attern plots of triband Vagi
beam the driven element 01 the beam is
fed with a coaxiaf fine. No balun is used.
The beam pattern is deflected to the right
or the left , depending which side of the
driven element is snscnea to the center
conductor of the coaxial line. While the
"squint" is minima l, it shows that the beam
reacts to the teed conditions. See text 'or

details.

ENDVlfW

2

He lived in a duplex in a small hous­
ing complex. Space for antennas was
quite limited as the yard was small,
and power lines ran along the street.
He was lucky enough to get permis­
sion to erect an outdoor antenna, so
he put up a multi-band antenna com­
posed of dipoles for 80, 40 and 20
meters. They were connected to­
gether at the feed point and fed with
a balun. Since it was difficult to at­
tach anything to the building, Woody
erected a 40 loot TV mast at the side
of the bui lding. A rope and pulley ar­
rangement on the mast permitted him
to hoist the cen ter insulator of the
multi-band dipoles to the top of the
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,
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" "

>lou.

,,", ..n.

G_""---4,­tie point

80m

Rope lie

270'

210'

or pipes, but it certainly is possible
to work OX with an indoor antenna!"

" It's tough, when you live in an
apartment, condominium or housing
complex. In most cases the landlord,
or homeowner's association take a
dim view 0' amateur radio. They
equate it with TVI and stereo inter­
ference. And the argument that a
good, high antenna-away Irom the
build ing-will cause less interference
than one in close proximity 10 the
house wiring, television sets and
stereo equipment usually tatts on
deal ears."

" Well, Woody, WA1YUZ, had the
same problem," remarked my fr iend.
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BOX 455 . ESCONDIDO. CA 9202!>
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F... deseriptiVi broc:hura on ...-qu.t.
0,,, direc:t.

Meld 12K $32.50 Modei lK $16.95.
Cantil' i .....l. to, without balun $7.M

Postpaid U.s. lI. Cana6a.
SpKify r1Itto 1 : 1 g, 4 : 1

c.lifomia , ..dints add n UK.
Sand dMc:k or ITIOI.-y ordow to :

On all bands 160 to 10 meters.

ONLV PALOMAR BALUNS
HAVE ALL THESE FEATURES

1M tl/'l'll t.ned MoM! l K IMlun is
still .v.il.bl•. Rated .t 1 KW CCS (3
KW PEP inputl.
2" " di •. Wt. 9 oz. $16.95 PPO.

AND FOR FULL LEGAL POWER

,
5 KW PEP INPUT,

WITH THIS NEW BALUN

Run. cool. a cuc:urntMo••t its CCS
ratin, ot 2 KW (Cont inuous output
po_ through m. balun at ""teNd
Ioadl.
4" dia. WI. 24 o.z. $32.50 PPO,

• TOI'oid.1 co.. for high..t Ifficiency.
I Teflon inlul.ted wi.. to pravlnt

arc-ov••, OK for t uned teacMn.
• St.inl_ It_1 eylbolts takl .ntenna

tln.ion. Won't ,ust. won't pull apt".
• Epoxy fillid c_. Ablolutaly wat.,·

proof.
I Lightni"1l protection built-in .
I Wi.band 1.7 to 30 MHz.
I Hang-up hook p.ovided.
• Now ..... il.bla in lither 1 :1 0 ' 4 : 1

ratio. 1:1 ratto INt~ 50 or 75
ohm coax to 50 0. 75 ohm tt.lanead
loMI ldipofal.nd inven.d V_I. 4 :1
ratto 1Nte:~ 50 or 75 ohm coax to

200 10 300 ohm bal.r'ICId load.

perhaps a T-match- or something
like that can do a lot towards balanc­
ing the r.t. voltages on the driven
element."

Pendergast said, "I've checked my
beam pattern many t imes and I can't
notice any " squint" in i t."

" Perhaps not, " I agreed. " But the
problem can exist, so it is good to
know about It."

" Just to change the subject, what
do you th ink of the loop antenna that
K4MD is using?" , asked my fr iend.

" Very interesting ," I replied. " It
looks like a long wire wound up on a
frame (fig. 7). Harvey says it is an
adaptation of an idea he got from
W80HM. K4MD has only used it on
40 meters so far and has had good
results. The loop antenna sits on a
table adjacent to his operating pest­
t tcn. which is on the ground floor of
h is home. And wi th 70 watts into the
antenna he's had good contac ts all
over the eastern part of the U.S. in
the early even ing hours."

" Did he notice any direct ional ef­
fects?", asked Pendergast eagerly.

" He didn't say," I repl ied . " The an­
tenna's only been up for a day or
two. Resonance is established with a
series inductor in the lead to the
transmitter. A good ground connec­
tion is used on the equipment. And
with a 18-t urn var iable inductor,
Harvey hit a t .s-to-t s.w.r. with ease.
And I would imagine that he co uld
get even a better match if he used an
L-network between the loop and the
transmitter."

" Small antennas like this are easy
to build and a lot of fun to play with,"
remarked Pendergast. "While th is
'en't a loop, in the true sense of the
word, it is certain ly a design that de­
mands more study and evaluation. I'd
l ike to try this thing with some load­
ing at the end of the wire. Maybe a
capacity hat, or something like that.
I think I would feed it at the center
point and have the end of the wire on
the outside of the loop. Then I could
Iry end loading. And possibly use two
loops, working aga inst each other,
like the halves of a dipole. You cou ld
rotate them independently, or per­
haps have one placed horizontally
and the other vertically.. . .'

" Hold on!", I in terrupted. " You've
got enough ideas to keep yo u busy
for a year ! When are yo u going to
have the time to do all these good
things?"

" I don 't know," replied Pendergast
ruefully. " I guess it's more fun to
think about antennas than it is to
build them and t ry them out,"

" You'll make a lot less mistakes if
you only th ink about them," I repl ied .
"But you won 't have nearly as much
fun." -

~~TO
I ,.~ '.l.Nding

<Oi'

Fig. 7-The K4MD loop antenna for 40
meters is small enough to sit next to the

operating tab le .

other words , no matching system, or
balancing system is used at the an­
tenna. Notice the plot ! The beam pat­
tern is slewed to th e right. or to the
left, depending upon how the coaxi al
line is attached 10 the antenna ele­
ment of the beam. The solid line
shows the pattern to be sl ewed to the
left of center when the center con­
ductor of the line is co nnec ted to the
left-hand port ion of the dr iven ele­
ment. The reverse pattern (the dashed
line) is observed when the center of
the coaxial l ine is attached to the
r ig ht -hand por tion of t he d rive n
element.

" Some years ago KH6lJ made
measurements on a 3-element beam
and noted that the r.f. voltages were
highest on the side of the beam that
was fed w ith a gamma match . And
that the voltages on the opposite side
of the beam were much lower. Even
so, he did not note any " squint" to
the antenna pattern.

"However, these measurements
made in Japan show a definite
" squint" to the beam pattern when
the feed is not symmetrical . In this
case, the pattern is slewed to one
side about eight degrees."

" That sounds like no big deal," re­
marked my fr iend. " The pattern of
the antenna is broad enough so that
in-line with the beam, there's no dif­
ference in field strength, regard less
of which side of the driven element is
fed ."

" Agreed," I replied. "But th is warns
you that the pa ltern of a beam an­
tenna can be a function of the feed
system . In a high gain beam, such as
used on v.h.t., the feed system can
seriously disrupt the beam pattern. A
good balancing device-a balun, or

1"-- - - ,,"- - ---j
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In Focus
BY BILL DEWITT, W2DD

1977- A Look Ahead

E lsewhere in this issue, yours truly
mentions scan conversion as the key
to a dramatical ly higher level of ama­
teur interest in S$TV. Certainly the
1975/1976 period will in the future be
looked upon as a turning point in the
history of slow scan.

To Robol Research Inc. must go
the credit lor bring ing scan conver­
sion with in the reach of amateurs. To
those with a compelling interest in
construct ion, digital scan conversion
was ava ilable. And , a few amateurs
did bui ld storage tube scan convert­
ers. Bul 10 amateurs with a lesser in­
lerest in construction, and the many
without the time to devote to building
and debugging a complex device­
scan conversi on was simply too ex­
pensive in terms of time or money,
or both.

Robot led the way to scan conver­
sion for amateurs with their Model
300 Storage Tube Scan Converter.
Now, in a much lower price class, the
compact Model 400 Digital Scan Con­
verter wi th its simpl icity of operation
is creating new waves of interest in
SSTV.

Look ing ahead. it is my op inion

•2112 Turk Hill Road. Fairport, N.Y. 14450

Dr. Fran/( J. Biba, WB5SAJ seated at the
console of what must be called " Mission

Control"!
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that slow scan televis ion activity is
going to show an exponential in­
crease during 1977. It looks like a
facet of amateur radio whose time
has come!

SSTV Frequencies,
What Do You Suggest?

Yes, 1977 is going to be a good
" growing year' for SSTV. Remember
the growing years of s.s.b.? Maybe a
better name would be "the awkward
age of s.s.b.". There was silly grap­
pling and name calling between the
a.m. and s.s.b. modes. unproductive,
to say the least.

So the time has come to address
the problem of how to handle the
matter of SSTV frequencies. The
A.R.R.L. Board of Directors has just
decided that the best thing to do is
to leave things as they are. It doesn't
follow that what we've bee n doing is
the best thing to do (NOW) because
we've always done it that way. But
maybe nobody told THEM. So what
to do?

A former boss of mine at Kodak
used to listen carefully to the outline
of a problem and then ask , " WHAT
DO YOU PROPOSE?" If we slow
scanners don't collectively come up
with some positive suggesti ons, we
should expect to live with what some­
body else (whose ma in interest is
" CW . FOREVER "!) hands us.

Let's be constructive. If you have
any ideas on th is subject, get them
down on paper. We should be able to
present a posit ive approach for the
future.

Remember, the question is, " What
do YOU propose?" This column can
be your forum on this important sub­
ject, please write! I'm hop ing to hear
from amateurs in ALL continents on
this subject.

What's New-An ATV DX Record?
last October 3rd, three Ohioans,

Bill Parker, W8DMR, of Columbus. Art
Towstee. WA8RMC. and Dale Ulmer,
WA9ZIG /8, exchanged standard fast

scan pictu res with Ron Stetenskte.
W9ZIH, of Hickory Hills, III. about 300
miles away. According to a note re­
ceived from Bill , W8DMR. this is
probably a new distance record for
ATV. Congratulations to all con­
cerned!

Ron runs 500 watts into 4-24 ele­
ment Yagis. Bill is pumping 50 watts
into a 48 element colinear array.

Any challenge rs out there among
you ATV types?

Slow Scan Station of the Month,
WBSSAJ

If an ENTHUSIASM AWARD for
amateur rad io in general , and SSTV
in pa rticular existed , my top nomina­
tion would go to Dr. Frank J. Biba,
WBSSAJ, of Houston Texas.

This 34 year old anesthesiologist
was l icensed in April of 1976. In
about five months on the air he
racked up a record of 40 states on
SSTV, 82 count ries on s.s.b., and
may rate thi rd in th e U.S.A. in the
1976 Albatross SSTV Contest ! As of
October, he had been on SSTV for
a total of two months!

In addition to this accomplishment,

Another view of the WBSSAJ equipment
array, minus Fran/( . A three-light cluster
is used for quick and easy tive shots of
the operator. Frank must br ing joy to the
hearts of the utility people in Houston
when all those gray boxes are running

at once!



Tony Gallo, W3LDS , re ports that once a
month, his m icroprocessor set up looks
like this , He won't lake a picture of what

it looks like the rest ot the time!

Frank. is partially responsible fo r
some outstanding public relations
cove rage for amateur rad io and $$­
TV. Frank, NBC newsman Roy Neal
(who is also an amateur), and the
gang at the Jet Propulsion Lab Ama­
teur Radio Club, N6V/ W6VIO, ar­
ranged TODAY SHOW coverage of
the Mars photos transmitted by N6V.
The SSTV transmissions of Mars pic­
tures by N6V had already been the
subject of worldwide newspaper cov­
erage, but the NBC caper reall y put
the frost ing on the cake!

Frank was inducted into the SSTV
ranks by Bob King, WB5IXK, also
of Houston. Perhaps this is why he
(too !) has TWO each of all the slow
scan goodies-plus two complete
transceiver / amplif ier combin ations!
These Texans!

Frank has been practicing anes­
thesia for three years. He and his
attractive wi fe, Louise, have th ree
boys, Robbie, Paul, and Mike.

As you can see in the accompany­
ing photos, Frank's system for " going
live" on video involves a minimum of
lighting arrangements, but it sure
does wo rk, Pictures of Ve Op that
I've seen frequently are excellent.

Just one quest ion to Frank: " If you
work all of the states and the rest of
the world in the fi rst year you 're on
the air-THEN what are you going
to do ?"

Speaking at Microprocessors
As mentioned here a month or so

ago, Tony Gallo, W3LDS, of Ford
City, Pa. was an early-early bird on
SSTV. Tony is an inveterate, compul­
sive, determined (and accomplished)
builder. Now he's back at it again
and the accompanying photos tel l
the story, I think we can call the
Digital Group Microp rocessor un it in

the close-up picture the main frame
of Tony's new gear. The othe r photo
shows a converted keyboa rd and TV
terminal arrangement pl us the MP.

Tony repo rts that so far, he has
established good RTTY and c.w. read
out on the TV screen. When the
Digital Group provides fu rther pro­
gramming, Tony hopes to use his
microprocessor fo r $$TV/ scan con­
version pu rposes.

Amateurs like Tony who start from
ground zero and bring th is kind of a
project to successful completion
(whilst working all by themselves)
deserve much cred it. It takes a lot of
knowledge, some darned good test
equipment. and stick-to-itiveness!

Some other amateurs who have
gone the Digital Group route are ,
WB2YZL, of Rochester, WA2MFF, of
Syracuse, and K2AOU, of Oswego,
all in New York State. And that brings
up a point.

An Amateur Microprocessor Into
Exchange? Why Not?

It is a paradox that amateurs who
are in possession of good communi­
cations eq uipment-and who are now
acqui ring equipment with wh ich to
process all kinds of information­
have no way of finding out who else
is interested in what they 're doing­
no way of getting help from some
other individual who may have en­
co untered the same problem, etc.,
etc .

Isn't it about t ime that some sma rt
character figured out how to make
use of the expensive-effective co m­
pute rs that are in use around the
U.S., for instance, so that you could
f ind out if there's a kindred soul with
the same interests as yours living
practically next door to you? Some
kind of a directory and cross refer­
ence of amateurs with rad io / c.w.!
rtty/sstv/computer interests is need­
ed. Perhaps a weekly net could be
organi zed.

If you have any suggestions on this
subject , w rite and I'l l publish them!

Industrial Applications at
TV Systems

That was the ti tle of a top-notch
symposium held at the University of
Wisconsin at Milwaukee last Novem­
ber. Inc luded on the program was a
talk (I'd like to have heard! ) by WB9­
LVI, otherwise known as Or. George
R. Steber, Associ ate Professor of
Computer Technology at the Univ. of
Wisconsin . George's talk dealt wi th
Image Coding Techniques and cov­
ered Pulse Code Modulation, Differ­
ential PCM. Transform Techniques,
Hybrid Techniques, and Special Dis­
play Methods.

Close-up "iew of Ihe Digita l Group micro­
processor used by W3LDS for "ideo "iew­
ing of e.w. and RTTY. The cabinet was
designed and fabricated by W3LDS to

house his kit-constr lJcted unit.

Look for an article on the C.W.
visual read-out device designed by
WB9LVI in Popular Electro nics, pos­
sibly January issue. Sorry I'm not
sure of the issue, but it wi ll conta in a
complete how-to-do-it write-up on the
device shown by George at the Day­
ton Hamvention last Spring. The little
read out unit d isplays one letter at a
time, and it's a terrif ic train ing aid
fo r those starting to learn the code.

Pictures We Couldn't Res;st
Department

If you have worked W4MS , you
know Eddie's bride, Clyde. The ac­
companying picture shows Clyde with
a "station 10" rug she made fo r
Edd ie's newly re-modeled wireless
room. Sorry we had to reproduce this
p icture in black and white. The call
lellers are bright red against a yellow
and blue background. Eddie says it 's
too pretty to wal k on.

Back in the realm of SSTV, W4MS
is the owner of Serial Number One
of the Robot 400s.

Eddie's bride , Clyde displays her beauti­
ful handwork. Is W4MS suggesting a

change in SSTV forma t?
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Something To Look For
Keep an eye out for "clean up

sales" of closed circuit TV cameral
monitor combinations such as the
Sanyo CCTV lookout System, Model
VCA-700, From John Wilson, VK3LM,
comes word that some distributors
have been culling their stocks of this
very desirable camera and monitor
duo because of disappointing sales
in the co nsumer markets field. The
monitor uses a nominal 7 inch tube,
weighs about 15 pounds, and is at­
tractively packaged. The camera
uses a 2/3 inch separate mesh vidi­
con , has random interlace. Claimed
resolution is 400 lines (horiz.) and
300 lines (vert.) at the center area.

These units, or similar combina­
tions made by other manufacturers
are ideal for use with scan con­
verters. Some have shown up at the
usual price of a CCTV camera alone.

A Never Ending Tape!
It's endless. Ever wish you didn't

have a CO tape on a 60 minute cas­
sette? Getting tired of re-winding and

searching for that name-location-rig
stuff? There's an easy solution. Get
a few endless type cassettes. Most
stores don't know that they exist, but
they do, and they' re made by TOK.
Called " Endless Cassettes" (IM­
AGINE!) , they are available in a
variety of times. The time per cas­
sette is indicated by the designation,
EC1, EC3, EC6, etc. for the number
of minutes. Price per cassette is in
the $2.50/$3.00 class, and they're
worth it fo r SSTV purposes. After
getting a couple of these cassettes, I
freed up about six othe r cassettes
that had just a few minutes of SSTV
on each! I'd recommend getting a 1,
3, and a 6.

Final-Final, An Appeal To
Homebrew Artists

Although many of the photographs
published in this column show com­
mercially built equip ment, I know
that there are thousands of amateu rs
involved in SSTV who have built their
own gear. For the most part , th is is
excellent equipment that is the

functional equivalent of the neatly
tailored commercial gray boxes. In
almost every case it includes in­
dividual capabilities suited to the
particular needs of the ham who built
it. This is the type of thing that read­
ers of "In Focus" find especially in­
teresting. So here is an appeal to
you homebrew-builders of SSTV
equipment:

Please send me photographs of
your equipment for pubttcation in
this column. If you have special de­
sig n features in your gear, tel l how
you happened to include those fea­
tures. And send along a picture of
yourself! If you enjoy seeing pictures
of other SSTV hams, remember, they
want to see what YOU are doing too.

I think that building your own cam­
era, keyboard, scan converter, or
monitor is quite an accomplishment,
so let's see some more pictures of
all that good homebrew gear that I
hear and see on the air!

Same old address on the hilltop,
2112 Turk Hil l Road, Fairport, N.Y.
14450. 73, Bill, W2DD

Some Things Never Change ..•
~ith all the impact of science-fiction at its best ,
the striking cover of Rad io News for Februa ry, 1927
carried Hugo Gernsback's conception of an Earth
station communicating w ith the planets. The cover
capt ion queri ed, " Can We Radio The Planets?"

QST's October cover, with a Zodiacal motif,
asked the quest ion, " Radio Astrology-Can The

Planets Tell Us About Radio Propag ati on ?" Can it be
that ARRL is c atching up with Gernsback?-W2DD

~ Astn:*l9J - _ !toe
pa.neot. t.lI .. _

radio pl. ~"".....?

- - ...

-•

-----
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TEMPO ISOliO STATE VH F LINEAR AMPLIFIER. 144 ·1 48 MHz. Power output
lOOAtIO o f 100 watts (nom' with CMlly 10 watts (nom ' in. Reliable and compact .
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TEMPO/1mb

The Tempo 6N2 meets the demand for a
higtl power six meter and two meter
power amplif ier. Using a pair of Eimac
8874 tubes it provides 2000 walls PEP
inpu t on sse and 1000 wa il s input on CW
and FM . Completely self-conta ined in
one small desk m ount cabi net w ith
inte rnal so lid state power supply . buill- in
blower and AF relat ive power ind icator.

$895.00
The Tempo 2002.. 2 meters onl y $745 .00
The Tempo 2006.. 6 meters onl y $795 .00

•

So much for so little ! 2
watt VH F/ FM hand held
6 Channel capabi li ty . solid
slate. 12 VDC. 144-148 MHz
(any two MHz). includes
2 pair of c rystals. bui lt- in
cnargmg terrmnats lor ru­
cad cells. s -meter . battery
level meter. telescoping
whip antenna. in ternal
speaker & microphon e.

fM" MC 1o. ..... • • $199.00
eo..._"'" - , .

0 ' ''' ••0,0.0"

TEMPO
6NZ

TEMPO/CL 146J1

TEMPO POCKET RECEIVERS
MS-2.4 dlannelscanning receiver for V H F high band. smal lest uni t
on the market. MR·2 . same si ze as MS-2 bu t has manual selection
o f 23 channels. V HF high band. MR·3 . m iniature 2-channel VHF
h ig, band mon itor or paging receiver . MR·3U. single channel CMl
the 400 to 512 UH F band. All are low priced. extremely compact
and dependable.

...a VH F/ FM mobi le Iran­
sceiver for tne 2 meter amateur
band . It is co m pact. rugged ly
bui lt and com pletely solid stale.
One chan nel suppl ied plus two
channels o f your choice FR EE

144 to 148 MHz co verage , Multifrequency spread o f 2 MHz, 12 channel
possible, Metering o f output and receive 1 Interna l speaker, dynamic
microph one, mounti ng bracket and power cord supplied . A Tem po " best
buy" at $239 .00.

Tempo VHF/ONE
the "ONE" you 've been waiting for

No need to wait any longer - t his is it! Whether you are a lready on
2-meter and want so meting better or you 're just thinking of getting
into it, the VHF/O NE is the way to go.
• Full 2·mel. ~nd co_age 1144 10 148 MHz t or transmit .nd receive. •
Full phMe loc:k synthftll.t IPl LI so no etwnnel a"ysuis .r. required . •
ComPllet and lightweight - 9.s",onv x r'widtl x 225" h igh. Weigh t ­
About 4.5 lbs• • Provis.ions for an . c:onsory sse -.d.ptor • • S'Cligil LED
receive "Mlu.ency display. • 5 KHz frequency selection t or FM Opel".tion.
• Automllt ;c r' pelI l lIl' s p lit _ seleeubl. u p or down for nor ,...l or ' . YeI'se
oper"ion. • Miero pho.... power COfd . nd mount ing ~i1c:k'l included. •
Tw o bui lt ·i n p ro grammllblll channels . • All solid state, • 10 w. tU o ut p ut . •
Super select ivity w ith . crysta l filter .1 the first IF .nd E type cera m ic filt8\"
U t he llfleol1d IF .• BOO Selectllbl, r,e-iv, frlqu, ncies. • Accessory 9·pin
socht. • $495 .00

TEMPO Sse/ONE
SS8 adapter for the Tempo VHF/One
• Stlletabl, UPP8'" or low... sidehllnd . • Pfugs d i.letly into t'" VHFIO... with
no modification. • Noise blank•• built·in. • RIT and V XO for full frlqUlncy
eo_IfI'. • $225.00

Mos t 01 the above p roductt are ,,,,, U'bl, 1 1 d"l... throughout th, U.S.

HeOf/Radio

TEMPO
VHF /U HF AM PLI FIERS
Solid slate power amplif iers for use in
most base/mobile applications .
Incr ease tne range. clarity, reliab ili ty
and speed of two- way commun ications .

VHF 1135 to 11S MHII
0.... _ 00«..., _ .... ... _

1ft UOW l JoAOZ SI99
l OW U OW l X141 0 Sf19
.1OW lJl)W l X1 4 X1 SII9

Z'o'I' 80W 10"02 SI69
l OW 80W 804 10 SI.9
XIW 80W IOA:JlI Sf59

UH F (.aoo 10 SI2 MHd
00'... "'"- 0..,...., __. ,,_

1ft JOW >0002 S270
lOW J OW 100'0 12SO
Jl)W J OW J ODJo 12 ' 0
2W _ ~2 S'IO

lOW 40W 40 0 10 S' .5
2W 'ow 10002 s.r.;

' CC T. ... " ..p . ... MO"''' . '''' •• ,, 'ob"

11240 W. Olw mple Blvd .• Lo. Ang , I••• c.m. 90064
931 N. Euelld. Ana h,lm. ceru. 92801
Bu ller. Miss ourI 64130

213/411-6101
114/112·'200
816 /679·3121
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DX ROD LINKOUS' , W7YBX

1977 premises to be the
year of increasing spots and OSL
cards; maybe even more countries.
With the outgoing QSL bu reau oper­
ated by ARRL for its members, the
promise of more ca rds for the foreign
aSL bureaus is assured.

Big Gun And Big Guy
"Anyone who needs him for a new

one, call now," is a familiar phrase
to the gang on 14.225 MHz. Many
DXers now have BV2B, CR9AJ,
VS6BL, KG6RL, 9V1 SH, VS5MC, and
others as a result of the tight man­
agement of the evening net. The net
is also the source of news from home
for the ex·W operators now in the
Orient. To the American servicemen
in Japan, Korea and Okinawa it's the
hot morning sports report.

The net is known simply as " The
W7PHO Net." It meets at 14.225 MHz
sta rting around 2300 GMT. The net is
the door to the Far East. The wo rld

'5632 47th Ave. S,W., Seattle. Washi ngton
98136
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The CO OX Awards Program

S.S.B. C.W.
~S6 ... W9MIJ /. 228. YQ6AO M
457 . _ AiXBO
4508 ,OJ9UI

5.S.B. Endorsements
WA2RAU .320 W9MIJ/4 .. . :ns. 2SO. 200 end 150

C.W. Endorsements
K8VQW..• 150

Complete ru le. and app li calion form. 10 ' tile CO
OX Awarda p,oll,.m can btl oble,",," by I.nd ,ng II
business alze. No. 10. envelope, .elt.edd,e"II" and
slamped 10: "CO OX Awards". 5632 HIll Ave nue
S.W.• Seam., Wuhlnglon 98136.

reknown OXer who runs the net. is a
Dxer:s OXer. Bill Bennett is W7PHO,
whose accomplishments include all
322 posrb!e count ries and the fi rst
WAZ in W7-land. These just sta rt the
list for the A·1 ope rato r who is also
a member of FOC. Bill has been the
top W7 on the OXCC phone honor
roll for many years. He was the first
U.S. station west of the Mississ ippi
river to win the coveted phone WAZ.

Bill is a lot more than the wall
paper accompli shments attest. He is
a strict d isc ipl inarian on the air, a

Bill Bennett, W7PHO. The big man behind
the big gun. Since this picture. the " Pot
Hangs Orer" is a slim and trim OXer. Yet.
he still keeps the old phonetics. (Tnxs

W7FCB and W7CGL lor the photo.)

trait the ORPer adm ires. Most of us
have waited to work a rare one while
the big gun chatted with the needed
rare one about their many previous
contacts. Wi th short band openings,
gett ing the one who needs him
through first is Bill's prime goal . The
W7PHO net is one place where the
guy who needs him gets to try first.

To make sure you can get a card,
OSL management is another of Bil l's
endeavors. He manages over a dozen
stat ions and has arranged managers
for many more. The ARRL outgoing
OSL bureau started w ith the pressure
brought by Bill and his close friend

CO's new Assistant OX Editor. Rod Link­
ous, W7YBX. Rod is a pro/essional elec­
tronics engineer and has held an Amateur
Extra Class license since 1949. Among
the calls he has held during his amateur
career are KA7HH, KADIJ, and HL9WK.
He has flarned WAZ on phone, s.s.c. and
c.w., WPX, WAC, SBWAS, the CO C. W.
OX Award, the CQ 5.5.8. OX Award and
has 3015 countries lor OXCC. Rod has won
certificates in 3 CQ OX con tests and 1

ARRL DX contest.



co OX Honor Roll
The CO OX Honor Roll recognizes those DXers who have submitted proot of con­
firmation with 275 or more countries for the mode Indicated . The ARRL exec
Country List, LESS DELETED COUNTRIES. is used as the country standard. Total
number of current countries on the exec as of thi s listing is 322. Honor Roll
listing is automatic when submitting application or endorsements for 275 or more
countries. To remain on the CO OX Honor Roll, annual updates are requ ired.
Honor Roll updates may be submitted anytime.

..­._-- .­_.~ ..

s...r_ MIl'" ..,..(__
NI1two'""'"~

PJ9[D[-

- --.-;- - cc:cr::::J
-- - ----- ..... _ M_ 'l •• _--

It has also added 10 db to his signal.
Having been On the other end , I can
attest that OX heard W7PHO's call in
the pileup regardless of strength.
Now you know why Bill has not ex­
ercised his option for a two-letter
call. He meets all of the require­
ments. Under that firm exterior you
hear on the air is t ruly one of the
f ine OXers.

If you ever have the chance to be
in Seattle, the OX gang gather at The
Dog House for lunch in a special
room set aside just for amateurs. You
can catch Bill there if the bands
aren 't open.

Stu Meyer, W2GHK /4 , General Chairman
of DXPO '76 and a " DX Hall of Famer"
himself, (1:7) presenting the " CO OX Half
of Fame" plaque to Frank Anzalone, wt­
WY, at the National Capitol OX Associa­
tion's DXPO '76 Convention in WaSh ing­
ton, D.C. last September. Frank was the
11th recip ient of this award since its In·

oeotion in 1967. (See August CO)

Alex 's PJ9CDC OSL card shows one way
to layout a card so the reader can tell at
a glance all about the 0 50 . The card is
printed on one side with colors for high-

lighting. (TMS Wr CDe.)

The Guns Of Saipan
Another big gun is now in Saipan

to help l en Kaufer, KG6SW, with the
OX cho res. Even with over 15,000
KG6SW QSL cards sen t out si nce
1971 . the pileups are still BIG. Dan
High , KG6RL (ex WOWWB) is the new
Attorney General fo r the Trust Terri­
tories of the Pacific. Dan enjoys c.w.
and is a co nteste r. With a Heatn-nne
to 40 foot boom antennas at ·70 feet,
you won't have any t rouble find ing
him. Dan has antennas fo r 80 throughThe WAZ Program

Single Band WAZ
80 Meier Phone

2. .. K6OA

20 Meter Phone
29 JH1VRQ 31 . . •W7BCT
30 WA7UVO

S.S.B. WAZ
13040 UA9VB 13.2 ••• IT9KZW
13.1 UVBCE 13H ... WASSOT

C.W.-Phone WAZ
04011 . . .UI(30 AA 04015 .. •UP28AO
04012 • . •UW3AW 04016 . . •1(21(AU
.co13_.•UA'MO .co17 • .• l(l7HCN
. 01• . . . UB5BAN . 018 . .. W' IU

Phone WAZ
522 ... 15B DE 523 ... Z l1 Al E

Th e comp let.. rules fo r all WAZ ewarda are l ound
in Ih.. Ma y. 1978 jesu.. o f CO , Appli cat ion blanka
a nd .ep,"' t" 01 th " ",1.. " m"y be o bla, n" d by send ·
;~ a buslne ..· . 'ze . se lf-add re ased • • ta mpe d en·
.." lope to Ille OX Ed itor. P.O. B05 205. Winte r
H...en. Fl 338$ll ,

wrote them aIL That d inner was the
start at the Northwest OX Conven­
tion, now an annual event.

To help make 20 meters a more
enjoyable place to be in the 1952
a.m, days, Bill , with some local help,
set up an occasional evening out
with the DXers. This was the begin­
ning of the Western Washing ton OX
Club. Bill was to be the president
from 1952 until his electio n to Trustee
in 1967. The WWDX Club is now over
250 strong. The club call , W7FR, is
in the custody of Bi ll, so you may
hear him on as W7FR.

It is a real pleasure to highl ight a
little of the background of a great
OXer for the readers of CO. The pic­
ture of Bil l shows the inner man
whose love for people the world
around has brought credi t to DXing.

CW
W6PT .. ... . ' 22 W4VWX • ••• "" W8lY .... .. "" WB4BOY •• . 300 WAeOXA • • • '"K6E C .. ... . '" W90wa .. . "" wersc .... . '03 WA6MWG .. '" W6NJU • • • • '"W61D '" WA6GL D ... '" WlJIAUB ... . ' 03 VK3AHQ ... '" WA8EPQ .. . '"oa-cx • ••• '" W41C .... .. ace K8lEB ·... . '" DL3RK • • • • ,.. OJ7CX • ••• are
WBKPl ·.. . ,,.

SSB
wn' · ... . '" 18K08 · .... '" ZS&LW .•. . . "" WBW XU .. . 300 YVtLA . .. .. ae
WA2RAU .. . '" W4lC '" IIVAK ·.... '" KeAQY ·... '" DL6 KG • ••• '"O""H · . .. '" W6YMV ·... '" K3GKU ·... "" W4WSF ·. .. '" WAIKOI .. . '"G3FKM ·... '" K4MOG ·... '" VE3GMT ... '" W&TCQ · . . . '" OJ7CX · ... '"K2FL '" W4NJ F ·... ata FaMS ·.. .. see W'SFU · .. . '" K1KNQ '""'CWO · . .. '" 18FLD · .. .. '" KI VR" • ••• "" HP1JC ·... '" OE3WWU .. '"1' ''MU ·.. . . '" K6EC ... . . . '" KH 6BB ·... ace WIVOS · . . . '" SPSBSV .. . '"W9 1LW ·" . '" K 6WR · ... . ". WiOlD · .. . aoe K4MJ E . .. .. '" OL t MD · ... '"Tl2HP .... '" W2QI< ... .. '" XE 1AE .. .. '" w,,., .. .. . '" KBGOG • •• • '"W3AZD · ... '" W6EUF · ... '" YV1 KZ ·.. . ao 0 1<2BI , . . . . '" W3CAE ·.. . ".W4EEE ... . '" W6KTE . .. . '" OE2EGl .. . '" G3 RWQ ·.. . '" WB4SlJ ... zea
W9DWO .. . '" W6RKP ·... '" OZ3SK · ... scs WOOHH · . .. '" D K1 FW ·... '""'" '" WA2EOQ .. . '" W6 NJU · ... cos YSIO . . ... '" K8PYO · ... '"VE3MR · . .. '" K9W EH ·... '" "'WY · . . . '" VE1CE · ... '" OKI MP ·... eee
"'OJ' · ... '" I(.RTA '" ""'Ha ·... '" VE7WJ · . .. '" WB6PNB ... '"wessu ·... '" WA6MWO .. '" 0 '00 · . ... 303 waZOK ·. .. '" W.&.2VEO ... '""''' '" ZLIAGO .. . '" wtIKZS ·... 303 WAlCPX .. '" W6HUR - . .. n'
W6REH • • •• '" F2MO ·.... ace WA6AHF ... 303 WBFET ·.. . '" wgMlJ/ . .. . '"lT9JT · .. . . '" ,'" ...... '" VE3MJ · .... "" G3KYF · .. . '" W7YB X • ••• '"SM5SB ·. .. '" w." ac 03TJW ·.. . ". OE 1FF '" W1lYRA . .. . on
SMSC KS .. . '" W9K RU .... '" WA2HSX ... "" WB2RLK ... '" "WT . . ... . '"W3NKM ·. . . '" WA31KK ... ". WASOLD ... '" XE2YP ·... '" VE7HP • •• • '"FiRM . . .. ... 313 ZL3N S · .. .. ao KBDVZ · . . . '00

Bob Thurston W7PGY (ARRL North­
west Director).

The Vietnam situation is now his­
tory. Many will remember the final
hours when the pull-out was under­
way. Unknown to most , only one
amateur station was authorized to
handle the sensitive-people traffic di­
rectly out of Vietnam on the amateur
bands. You guessed it. With a Swan
Mark II linear to a s-etement beam
at 60 feet, the big signal was W7PHO
(yes, no 4-1000A amplifier) . There
were other proj ects too ; dental in­
struments for South America, vege­
tab le seeds for India, and amateur
books for Pak istan.

In 1952, chasing OX was a simple
enjoyable but demanding hobby. Very
few DXers kne w each other. So, Bill
set out to invite all the local lrN7 's to
a dinner. He got the DXCC list ing and

A chat with Joeke, PJ2VD (le ft) during the
PJ9COC gave Alex WI CDCIPJ9CDC a

pleasant break in the pileup.

January,1977 • CQ • S9
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The Mickey Mouse operator of note is Henry Zimmerman, WA7ZLC. While not operating from Tacoma , Washing ton, Henry Is one
of tha most active maritime mobile DXers in the world. In the last two yeafS he has 246 countries, WAC, WAS and WAZ from the

high sess. He was JY9RS while ashore at Amman. Try Henry on c.w.; he has a CW Certificate for 50 (plus) w.p.m.

The WPX Program

Mixed
542 SM30MP 541 , .. OE3EVA
543 HA1SO 5-48 .•. 0E6RP
S44 W40ZZ 549 ... UV3CE
545 W6OJW S50 , •. VE30MC
54& .• WA4UAl

is on the same side. Date, time (in
GMT) and band information should
be together. Remember just because
it's pretty, expensive, and easy to
make out doesn't make It easy lor
the OSL managers.

Rule 125, Sort OSL's first. DO NOT
send OSL cards to bulk mailer un­
less the country has a bureau or the
bulk mailer provides special han-

CQ DX Honor Roll
Many wi ll notice changes to the

standings. There is a reason. Cur­
rently 322 countries are listed on the
DXCC countries list! Okino Tori­
Shima, 7J, being number 322. The
CO OX awards program recognizes
only the current countries. So, when
endorsements are processed, a check
is run against the current list. Thus,
the deleted countries are removed
and new countries are added. The
new total is l isted on the Honor Roll.
Once a DXer qualifies for the CO OX
Honor Roll a "Country Needed List"
is prepared. If you want to know what
you need. cross the magic 275
threshold. A reminder : to remain on
the Honor Roll an annual update is
required. "No change" correspon­
dence is acceptable. One card at a
time is okay together with your
SASE.

Top Ot The C.W. Staclc
Working 322 countries on c.w.

seems to be a dream. Over the years,

A total ot 316 countries on c.w. have been
worked from this impressive shack by its
owner Dr. Bob Berge ON40X. The ON60X

on c.w. is Bob's son.

dling. The bulk mailer cannot accom­
plish the impossible.

Rule 130. Check for a OSL man­
ager first. Most OX stations with OSL
managers do not OSL direct. Some
OX stations do not keep a copy of
their logs once in the hands of the
OSL manager. Save your postage
until you are sure where the O$L
will be answered.

934 .•. ElllCB
935 OE&RP
936 UW3RR
931 ..• UA3HE
935 .. UK5WAZ
939 .• ,W&Cl M

1531 UB5lA
1532 UK4FAA
1533 .. ,UK5IBM
1534 UllHO
1535 Ul1TAK
1536 . ,. UL7WI
1531 . , ,UR2IP

cw

SSB
9211- , . SM3DMP
9211 .G48 YX
930 .•. Wl0YH
931 WA4UAZ
932 VE3FFA
933.. 1"PS8

1523 , l l 1Xl
1524 . ,OM2CJJ
1525 .. OM3WMJ
1526 . . OE6RP
1521 . " UA1ARQ
1528 ... UA3PAW
1529 , .. UASlBO
1530. , .UA9NN

VPX
114 .5. sennee 116 U8506&-221

Ol / SWl 1I1 UB5-G73-1
115 , .UA3-142_1

Endorsements
Mi_ed: 12M W3PVl. 1100 WASVOH. \)1 5 KSOB ,

815 JA1AG, Il50 W2M8, 602 UV3CE, 154 MAN8,
131 OEtiRP. 105 WA2AU8 . 100 K20Nl,
681 , WAaTOY, Il50 W6ClM. HllllC. 600 VE30MC,
501 I3G ZI, 504 OK6fT, SOO OE3EVA, 460 WA4UAZ.

SSB : 850 WASVOH, 60ll OE6RP, 586 J A1AO,
SSO WMTOV, 501 WA2AU8. soo K20Nl .
450 WlOYH. 356 a-vex. 316 UA3HE. 310 I_PSB,
306 WA4UAZ, 305 UW3RR, 304 VE3FFA,
300 UK5WAZ. W6ClM

CW: 1006 G2GM. 950 W'AU8, 861 K41EX,
600 WA5VOH, 11\) OK2BlG, 109 JA1AG,
100 UB5WI<, 652 UA3GO, 650 WA9UET,
616 UA9NN, 500 030l'X, OK10R, 450 UV30U,
UB5Wl. 425 OESRI', 320 Ul1WI, 3111 UA6lBO,
306 Ul1HO, OM3WMJ, 305 UB5ZA, 304 UR2IP,
302 UK51BM, OM2CJJ . 301 UA3PAW. 300 UA1ARO,
UK4FAA, UI-1TAK,

to MeIer" OE6RP 15 Mele..: OEtiRP
20 Mete... : OE&RP
Afriea: OE&RP
A,ia : OK6FT, OE&RP, UV3OU, UA9NN, G3V8H.
Europe: OURI'. UV3CE. UW3RR. UK5WAZ,

UAIARO, UA3P AW, UA9NN, UBSZA, UK4FAA.
UK51BM, UllHO, Ul1TAK, Ul1Wl. UR2IP.
HA'HW. VE30MC.

No . Am. rica , WA4UAZ, l<8VOW, VE30MC.
So Ame rica: G3YBH

Compl.Te ru in to r WPX mly ~ lound ,n lh. May.
1916 ' ..- o f CO Mallu"'e. Ap pllcat ,on lOrn'll mlY
b. o b lli na " by I .n."n g I b Ulln... ail••al'­
I .,dresaed Illmped . nval ooe 10' '·CO WPX AWIf"I ,"
SOU M'ndo ... 0 •., TOfflll<:e . C. 90S05.

10. KG6SW used Dan's 80 meter an­
tenna while Dan was stateside to
work into W2 and W4-land.

Sam Rosen, WA2RAU. at the controls.
Sam has 322 on 2 x SSB. Remember
Sam's fight with city half over antennas in

the city? (See CO Nov. '9(5)

Tricks Ot The DX Trade
There are a lot of basic rules for

the serious OXer. Rule ONE is PER­
SiSTENCE. I would like to share
some lesser known rules with you.
(If you know others, share them with
us.)

Rule 123.6b. Know someone who
works the needed country, l.e. the
OSL manager. Operating habits are
keys to minimizing the hunt. Write
the OSL manager for the information.
Most managers are busy guys, so
avoid replies taking much of his time.
An SASE with a short questionnaire
asking him to fill in the blanks with
schedule information and/or operat­
ing habits usually gets results. It is
surprising how many managers reg­
Ularly meet the OX stations they han­
dle. Join them.

Rule 124.2 DO NOT overwork a
OS L manager. (Refere nce Rul e
123.6b.) He remembers and he has
priorities too. When send ing a OSL
card to a manager, insure that it is
easy to read . Sending inexpensive
cards to a manager with the OSO
data in a good clean format gets bet­
ler results than expensive cards with
the data hidden. Two sided cards are
okay, if your call and the OSO data

60 • CQ • January, 1977



The WPX HONOR ROLL
The WPX Honor Roll is based on confirmed current prefixes. which are submilled
by separate application in strict conformance with the CO Masler Prefix List.
Scores ate based on the current prefix total, regard less 01 an operators ali-time
cou nt.

The big signal on 80. John Devolder9 at
the con trols of ON4UN.

tlon. The pileups got deeper due to
the short period of operat ion. Then
came 5-band OXCC.

The drive to work more OX brought
more activity, yet the bands stayed
the same stze and sunspots waned.
The OX club had a revitalization of
its original goa l. local communica­
ti on among OX communicators
evol ved to keeping peace on the
bands The OX club is now a vehicle
for OXers to get together sociall y as
well as a means of creating harmony
in a very competit ive hobby. Clubs
keeping to thi s basic goal have
shown tremendous growth.

What makes a successfu l OX club?
The answer is simple--people . Peo­
ple w ill ing to work and build a pro­
gram to bring everyone together
soc ially and promote our mutual de­
sire to work OX.

Mixed
W4l RN .... 1625 YU18CD •.. 1112 K4Koe ..... eeo WA1JMP •.•. 151 CTl lN ......u.
WA61r.lWG •• 1<l$3 W' ROC · .•. 11Sl KalOl ...... "1 0300 . . . . ...~. WA5LOB · ... 141
FIlRIol •.... H30 wa4KZO ... 1110 w"le ••••• _$SO w"""", ••. $401 py""p •••.• 735
VE3GCO .. . 1340 WA2'EAH ••. 11 50 "" _•••••. lJ40 J AIAQ .••• •• 831 KeBlY · .•••. 733
""UT •.•• 1333 P~NG . .. 1l~ DUMO • •••. 1040 W~DI .... 824 K7 NHG . . • . . 711
WOOJY . . • . 1305 W CD ... 1125 W'AUB • •.. _820 we U •..•.811 w"""" .... 713

"''''' •. ' . 12M WASVOH .•. 1098 K508 ..•••. 123 WllWH'" . . •. 811 p~ve • ••••. TOll
W4WSF . . • . 1275 K6SOR •.•. 1037 -," • .•• . llCIl WOZTO ••••. 807 WAeTOY · ...ql
woev · .. .. 1212 WO'O ••..• 1035 serrv .....~ 'OJ' .. .... .803
ON 40X .. .• 1268 werec ••.• 1028 WAtiTAX .•.. 199 SMIIOHU . • •. 803
W4CRW ... . 1251 WB4SlJ .. .. 1020 W3YHR · .... N2 lTt AGA ... .7t l
WS2FMI( ..• 1248 YU1AG • .•• 1016 YU20B • ••. •882 K2ZRO •• .• .7112
W4eOY . . . • 1230 YU20X •.• .•. 1195 WA6JV C ...."5 YU4EBL ••.•. 182
OJ7CX · . •. . 1202 K2~C ... ... 173 OL1C F • ••• .812 KIUOJ . ... .. 750

sse
W4UG • • . . . ' 405 142S0 · ... . 1021 WA2EA H . • " lIOO PY3BXW .•• .803 WB60XU · . • . 10l1
FIRM . . ... 136 1 IllYRI( .... 1003 W~YOB .... . 884 OJ7CX .. .. .800 CX2CN • . ... 702
I ~AMU . . • . 1251 01<281 . .... 1003 K2POA ... .. 883 W4' C . , . . . . .800 WB2FMK •.•. 100
WA6MWQ . . 1164 HP1JC · .• . . . 954 ZL3NS ... ... 87• OE2EG L • ..• 780 CR1 11< •••••. &13
W4WSF .... 1119 YU1BCO •. •. 940 WB4KZG .. .. 860 Q300 . . . .. . 765 I ..Le l< · . • . •. 808
IBKDB . • . . . 1106 WA6T AX .... 925 DL1MD .. . . . 858 YU1AQ .... .78.
W9DWQ ... 1M 3 CT1PK . . .. . . 1123 W3YHR · . . . ,857 OK1MP . ... .783
IlIlV ...... 1067 IT9JT .... .. 916 WA5VDH . .. .85 1 W2EH8 .. . .. 750
PABSNG ... 103. F2MO .. .. ,, 904 W6RKP .. . .. 822 WA5LOB . ...H7
Dl90H .... 1033 WB.SIJ .. ... 904 W3DJZ · . •.. 818 W8YMV ..... 720

CW
weiv . . . .. 1256 .>G. ...... 939 WASVDH . .. 826 V01 KE .•. . . 750 OK2QX ••••. &00
W8KPL . . .. 1256 W3ARK • •.•. 1110 IT9AGA .... 825 WA2EAH ••• . 750
WABMWG .. 1106 DJ7CX ...... 887 W6 ISQ ...... 82• 16SF . . . .. ... 726
WB2FMK .. 1065 W2HO .••... 885 YU1 AG • . • •. 8 " SM5BNX . • •. 706
ON<tOX .•. . 1061 V0 1AW • .... 873 K7AB V • .•••8 12 OK2'DB .••• •693
WO'O · . . • • HI53 W.WSF ..... 860 V K3A HQ ... . llOll WB. KZQ ... .650
DL10 T •• .. 1030 WA2HZR •••. B.53 WA6JVD ..• .803 K2lRO •... .649
W2AlW ..•..972 ',..0 ..... 836 W.SYU · .••. 768 KllWI •.••• . tl29
YUl6CD .. • .962 K8ZDl •..•. 833 W.IC .. .. . . .7~ ve.ox . • • ••. &00

ox C/ub-1977 Sly/e
The basic goal that led to forma­

t ion of OX clubs in the early fift ies is
sti ll the same--local communicati on
among OX communicators. Switchi ng
from am. to s.s.b. gave us a little
more room on the bands. Yet, in­
terest outstripped our technological
ga ins. A linear ampl ifier became a
standard hardware item in the sixt ies.
OXpeditions became more popular
with the advent of economical jet
transportation . A country became
act ive for a week during a OX veca-

half the game. The nice th ing about
80 meter OXing is that it takes place
from dusk to dawn.

DX Hot Spot
Once one of the rare spots in the

world, Curacao (PJ-Iand) is now the
hottest location for OXpeditions and
OX c ontesters . Alex Kasevich,
W1CDC, mad e the " Caribe Trek" to
the QTH of John Thompson W1B1HI
PJ9JT, at sun enriched Santa Martha
Bay. The operation as PJ9COC from
28 July until 6 August gave out over
1,400 OSO's while earni ng : Bicen­
tennial WAS, WAC, WPX and 78
cou nt ries. Unfortunately, the local
no ise eliminated any contacts on 160
despite th ree nights of trying. Alex
left the OX chores to Joeke. JP2VO
and Chet, PJ9EE with a promise to
retu rn next year for another go at the
pileups.

Otto Miller, W6PT, has a/l 322 on e.w.
since 1945. Now working on post Janu8ry

1975.

Chip M8rgelll, K7VPF, at the controls of
KG6SW ran up '951 QSO in the All Asia
CW contest lor 8 claimed scor9 of
368,739 points. That is over 65 c.w. QSO's

an hour .

most rare count ries have been on
the air on both modes. But, several
have been only on phone, because
higher rates can be obtai ned by OX­
pedltlons and the natives prefer the
simpler mode. Since 1945, Otto
Miller, W6PT, has worked them all.
He occupies the top rung on the CO
OX CW Honor Roll . That status has
not diminished his enthusiasm. He is
now focus ing his attention on the
OXCC CW. award which requ ires the
contacts to be after 1 January 1976.
While we worry about the ones that
got away, Otto is working getting
some of the not-sa-rare countries on
c.w. (ed : I'll take Clipperton or Iraq
any old way!)

The 80 Meter Sport
Who says you can't work OX on

80? I'm sure there is more than one
skeptic. You will also find rotatable
80 meter yagis. One of the 80 meter
men is John Oevoldere, ON4UN. With
273 count ries on that band he is stil l
hunting for one more. John 's an­
tennas include an 85 loot vertical
wi th 75 radials and a 1,000 loot bev­
erage antenna. With a kw plus, he is
heard the world over. Remember, he
still heard the 273, so output is only

~
I
I
I

I
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~N METERS HELP YOU
CIVE IT YOUR ALL

SWR Bridge fOr 21.95
Our little dual meter SWR bridge
indicates retatlve ecrwaro power
and SWR.

The Unit is capable of handling
UP to 1000 watts
and w ill indicate
1:1 to infinity

VSWR from 3.5 MHZ to 150 MHz on ~~
100 microampere met ers. iceat ~~All It#,.
for mobile or home operation 6>
with low tn-nne insertion loss. E LEe T RON I CS

Use your Swan credit card A OIIOS'<UI'}' (JI C_ c...---atton
Appl icat ions at vour dealer or w rite: 305 Airport Rd OCeanside, CA

92054014)
757·7525

147.60 147.00

0"'
147.30

Meeting and program format is Ihe
easy part. Nearly everyone, including
the spouse, likes Ox pedtttc n pro­
grams. The travelogue aspect of
Dxpeottlcns also interest the young
- tomorrow's DXers. The problem is
in getting Ihe programs and announc­
ing Ihe event. If currency is not a re­
quirement , there are a lot of sources.
Most OX clubs have members who
have traveled to the rare countries .
The slide show using tape recordings
fo r the presentation is very popular.
A pack of slides and the accompany­
ing cassette are available for just the
price of postage. One OXer, Van Fair,
W4GIW, has put several of these pro-­
grams together. Van's interest in
establishing sources for other pro­
grams makes him a great place to
start. If you have program material ,

The consistent signal on 40 C.w. ts Ernst
Kne cht . HBQAUY. He is last at OSting too .

62 • CO • J anuary, 1917

let Van. W4GIW, know about it. Sev­
eral DXpeditions are available on
film; Annoban, 3COAN; Okino Tori
Shima. 7J1RL: Navassa. KC40X; and
Curacao, PJ9GIW, are a few. Another
program subject of interest to the
OXer is antennas. Working OX from
a city lot more often than not makes
antennas the key .

Announcing OX club events is a
bigger challenge . The postcard tech­
nique is often the most economical
and the easiest to manage. Club
papers or bulletins are another
method. The paper takes more than
dedication ; it takes lots of inputs
each time to make it a success. OX
news is very volatile. The success of
OX bulletins, like the West Coast OX
Bulletin by WA6AUO is due to com­
mitment. many news sources (world­
wide) and a low subscription rate .
Unless you can match the dedication
and energy of people like Hugh
" Cass" Cassidy, WA6AUO. forget
about putting out OX news. Devote
the paper to club activities and
membership news. Everyone likes to
read about themselves and other
amateurs.

The OX alert nets have come a
long way since the z-meter a.m. days
of the SCR-522. With the advent of 2
meter f.m., the OX alert nets are
large, thanks to repeaters and within

the reach of most. The low cost of
an f.m. rig keeps several ears at­
tuned searching for the countries you
need. This also gives the OXer with
322 countries a way to still stay in
the game-helping newcomers. It is
also a way to control the local pileup
by remote control. Another benefit is
the cross feed of current OX news. To
the DXer who travels. it provides a
way to meet DXers in a new area. A
few clubs with repeaters are:

In
UDXA WR2ABH 147.90
Long Island , New York
NNJDXC WR2ABJ 147,78 147.18
Cedar Grove, New Jersey
PVRC WA3AFC 146.40 147,00
Washington , D.C.
WWOXC WA7AIN
Seattle, Washington

Meeting time and place can be
perplexing. When the club is small
these are simple mailers. Time is an
optional item (regular or occasional) .
It is impossible to hit a night every­
one finds convenient. Start with a
given night of the week and stick
with it. Surprisingly , people will
change their schedules In order to
attend the OX club meeting and will
hold a specific night open. The place
is another matter. If you opt for a

(Con tinued on page 71)



A. EDWARD HOPPER, W2GT, ON

Awa 5

1000
WB2lYB 411
WA4CF l ,412
WA6J1 Z . 413".WA71JN 1124
W7CUJ .1 125
W9 ZLYB 1126
WA4CFl 11 27
WA6JZZ 1126
CTl BY.II 29

T he "Sto ry of The Month", for Jen­
uary, as told by Bob is:

Robert C. Holt, GW3NWV
All Counties # 138, 10-21-75.

Bob was born in Manchester in
July 1910 and was educated at Den­
stone Col lege, Staffordshire and Man­
cheste r University . He qualified as a
Solicito r (Lawyer) in 1934 and prac­
ticed in Partnersh ip at Manchester
until 1961 wh en he retired due to ill­
heal th. He went to live permanently at
" LING CRAG" in March 1965, this
had been his vacation retreat since
1954. In 1965 Bob and his Wi fe took
a retirement trip on a Freighter fr om
London via Rotterdam and then the
Panama Canal to Los Angeles, San
Francisco and Seattle to Vancouver.
They then crossed Canada by train,
stoppi ng at Lake Louise, Jasper,
Banff, Calgary (for the stampede)
and Winnipeg. Sailed across l akes
Superior and Huron and spent some
time in Toronto and at Niagara Falls
befo re sai ling to Liverpool from Mon­
treal on the Empress of Eng land.

During the War years from 1939/
46 he served in the Royal Art illery,
fi rst in the ranks and then Commis­
sioned as a Lieutenant engaged in
the anti-aircraft defenses of London
and elsewhere.

Bob's interest in amateur radio was
aroused when he met George,
GW3DIX at Amlwch in 1957 and
learned that he had been talking to
brother Jeff , GD3GMH in the Isle of
Man (Jeff a Silent Key 2-22-75).
Joint ly they persuaded Bob to have
a go at getting his t icket, so aller a
year at night school at a Manchester
Techn ical College, Bob became GW3­
NWV in December 1959. County
Hunting came along seriously in
1964 after a spell in Contests. First
fixed stations only, then Mobi les
when Arn ie, WBDCD introduced him
10 the Independent County Hunters
Net.

· P.O. Box 73. Rochell Park . N.J . 07662.

Special Honor Roll
All Counties

.;: 155-Duane L. Walters,
WA4CFI 9·4-76

# 156 Paul Bugen,
WA3TUC 9· 7-76

As they have no child ren , Bob 's
wife became real ly sold on his hobby
when they met and were enterta ined
by so many amateur friend s on the
USA/Canada trip. Last year when
they were having a snac k lunch in
one of the " Pubs" in Caernarven (on
the mainland), they started a con­
versation with an elderly lady near
them, she and her friend being on a
Tour of Europe, and she turned out
to be the nex t door neighbor of
VE3UX, whom they had visi ted in
Toronto on their trip in 1965-small
world!

Other hobbies have been golf,
photography and out-board motor
boat rac ing. Bob and his brothers
sta rted the Lancashire Hydroplane
Racing Club before World War 11 and
it is sti ll going strong . On one soli­
tary occasion when racing on the
River Severn , the three brothers fin­
ished 1, 2 and a-brother Jeff (the
Champ) being first over the finish
line.

Bob wa s is sued USA -CA-500­
AWARD ~575 on June 10, 1966 en­
dorsed All S.S.B.-he be ing the first
and only GW to receive any USA-CA
and he received # 6 All Coun ties
Award to a station outside the USA.
He obviously has fine equ ipment and
location and he is still in there knock-

USA-CA Honor Roll
3000 2000

WA7lJ N . 174 WA7U N .261
WB2lYB .175 WB2 lVB .262
WILOO .. 176 WA4CF I . 263
WA4CFl . 117 1500
WA3TUC 1711 WA71JN 307
WB~ao 179 W9 2LYB . 308

2SOO WA4CFI .309
WA71JN _222 1000
WB2LYB _223 WB6R FN 408
W1LOO .224 WA71 J N . 409
WMCFI . 225 W7CUJ . .41 0

ing them off on his second t ime
around. He wishes to express heart­
felt thanks to all the wonderful
County Hunters who have been such
a great help, and especially to Marv,
WB2SJ O, his Coun ty Hunter OSL
Manager. Oh yes, Bob got some nice
publicity (fo to and story) in his local
newspaper, Hofyhead & Angfesey
Chronicle on November 20, 1975.

Awards Issued
Duane " Walt" Walters, WA4CFI

(exWA6KHN, WBOCOE) waited until
he had them all and received USA­
CA-500 through USA·CA·3OOQ en­
dorsed All S.S.B., Al l Mob iles, All 14
MHz ; and All Counties end orsed All
S.S.B.

Bob Hoft , GW3NWV-note the AWARD on
the wa ll .

Paul Bugen, WA3TUC (Story/ Foto
CO May 1976) add ed USA-CA-3000
endorsed All S.S.B, All Mobiles; and
AlJ Counties endorsed All S.S.B., to
his fine collection.

Steve Hammerberg. WA71JN found
time for his paper work and was
issued USA· CA-500 through USA-CA­
2000 endorsed All S.S.B., All Mobiles,
All 14 MHz. USA-CA-25oo endorsed
All S.S.B., All Mobiles, and USA-CA­
3000 Mixed.

Barry Kutn er, W82LYB also did a
lot of work to get USA-CA-500 and
1000 endorsed All S.S.B., All Mobiles,
All A-1 , All 14 MHz, All 7MHz. USA­
CA·1 500 endorsed All S.S.B., All
Mobiles: All 14MHz. USA-CA·2000
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13

"
15. IA5
16
16
17, 117
17
18
18, IC8
18
18

GO. PN. TS.UO
BO, FE, ro. MO, PR,

PC, RA. RE
AR, FI, GR, u lU,
MS, PI, PT, SI

AN, AP, MC, PS
CH, AQ, PE, TE
BA, BR, FG, LE. TA
Provincia di Matera
ProYlnciadi Potenza
AV, BN , CE, NA,SA
CB. IS
CI, CS, RC
AG, Cl, CT, EN, ME,

PA, RG, SR, TP

Provinces Call Arta
Al, AT, CN,

NO, TO, VC II
AO 11
GE, 1M, SP, SV 11
BG, BS, CO. CR. MN,
MI. PV, SO, VA 12

BI, TN 13
8L BP, RO, TV, VE, 13
VR, VC

IT9, 109,
lE9,IF9.
IG9,IH9

Lazio FR, LT, RI, ROMA, VT 10, IBO
Umbria PG, TR 10
Sardegna CA. NU. OR. SS ISO, lMO
Note: Two letter prefixes are used by stations lo-

cated on Islands. In January, February and
March 1977, Italian sta tions are authorized
to use, at their discretion, the special pre­
fix IKI througll IKO, instead of the regular
assigned prefixes.

Marche
Abruuo
Puglia
Basilicata
8asilicata
Campania
Molise
Calabria
Sicilia

Trentino­
AltoAdige

Veneto

Friuli­
Venezia Giulia

Emilia­
Romagna

Toscana

Valle O'Aosta
liguria
Lombardia

Relian
Piernente

(or two other Official Members) of
the fore ign appl icants National Ama­
teur Rad io Society.

The Award is free. To cover mail­
ing costs of the Award it is request­
ed that you send 1000 Lira for
Italians or U.S. $1 .00 or 10 lACs for
foreig n applicants.

The l ist of Awards issued will be
published in Radio Rivista, the ARI
Official Maqaztne.

Applications sha ll arrive not later
than March 31, 1978.

Fo r any add itional information,
send s.a.s.e. o r s.a.e. plus 1 IRC to
18KDB at the aforementioned aTH.

The Mobile Amateur Radio Awards
Club, Inc. has a fine Awards pro­
g ram , and their AWARDS MANAGEA
is: Jac k Scroggin, 602 Jefferson
Street, Lee's Summit, MO. 64030, Oh
yes, Jacks active call is, WOSJE.

MARAC Excellent Operator Award : A
MARAC Mobile Plaque appropriately
engraved will be issued gratis to re­
cip ient. Nominations must be by
three separate MARAC members and
cove r excellent pe rformance in all
three catego ries, NET Control , As·
sistant Net Control and Mobi le Oper­
at ions . Only one person pe r
nominat ion letter will be acceptable.
All nominations w ill be subject to re­
view by the Awards Committee and

the Founding of AR I (Associazione
Aadi otecnica Italiana) . The Award is
available to all radio amateurs or
s.w.l .s under the follow ing rules :

a.ltalian amateurs /s.w .l.s 120
aSO/heard with Italian stations
located in at least 18 Reg ions of
Italy.

b. Amateurs /s .w.l.s of European
and coastal Mediterranean Coun­
tries : 80 aSOs /heard with Italian
stations located in at least 14
Reg ions of Italy,

c . Amateurs /s.w.l.s of all ot her
Countries : 50 aSOs/heard with
Ital ian stat ions loc ated in at
least 10 Reg ions of Italy.

Contacts may be made on 3.5, 7,
14,21 , and 28 MHz bands using c .w.,
s.s.b., Any. the same stat ion may
be counted only once , which ever
band, mode or prefix used. No stick­
e rs will be issued for single band or
individual mode operat ion.

All stations must be contacted
during the calendar year of 1977.
from 0001 GMT January tst through
2400 GMT December 31 .

NO credits will be given for con­
tacts heard /made in Contests, Com­
petitions, Marathons, aso Part ies,
etc.... of any kind.

Applicat ion , with name, call and
add ress of the applicant , shal l be sent
to : AAI Awards Manager, 18K DB, G.
Nucciotti , via Fracanzano, 31, 80127
Napoli, Italy, w ith a list of claimed
contacts/heard giving date , time,
band, mode and locat ion of stat ion
contacted /heard , w ith spec ific refer­
ence to the Region . Th e list shall be
ce rt if ied by two Officers of the ARI
Sections or Groups-for Italian ap­
pl icants, or by the Award Manager

ll* ......AlU ...-TN• ....w......W.... II~ o:lUL IW_

MAAA( MOBIU

MARAC MOBILE AWARD (Jus t one 0'
their fine AWARDS).

, \J

and 2500 endorsed All 5.S.B.. All
Mobiles ; and USA-CA-3000 Mixed.

Charl ie Gagnon, W1 LaO is sure
doing fine and picked up USA-CA­
2500 and USA-CA·3000. end orsed
Mixed.

Joe Lind ley, WBOCOO (exWA3FED)
who keeps plugging away. applied
for USA-CA-3000 endorsed All $ .S.B.

larry Mitchell l, WBBRFN (exWA3­
LRJ) won USA-CA-1000 endorsed All
5.5.B.

Garnet Downing, W7CUJ collected
USA-CA-500 and U$A-CA·100 en­
dorsed All S.S.B ., All 14 MHz.

Ri ch Darwtckl. WA6JZZ ga ined
USA-CA-5oo and USA-CA-1000 en­
dorsed Mixed.

Carlos Orlando Rodrigues Almeida,
better known as " Charli e", en BY
was happy to rece ive USA-CA-500
end orsed All S.S.B . # 5 Award to
Portugal.
Awards
ARI - Cinquantenario - 1927-1977
Award: Th is Award is being issued
to celeb rate the 50th Anniversary of

Yearly Award lReward-NJDXA Members on way to Dayton L. to R. Ed., W2MIG; Ed.,
W2GT; Lou , W2ZZ; Ed , W2FZY; Musty. W2TP; Joe, W2BHM; Beautiful A llegheny
Hostess; Geo., W2HZY; Herman, W2MZV; Arnie, W2YD; Bro. Pat , W2GK; and Smitty,

WB2Sey (Non-NJDXA-now Silent Key).
(Photograph courtesy 01 Ed., W2MIG-e/so 8 County Hunter)
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10 Contacts
25 Contacts
50 Contacts
75 Contacts

100 Contacts

SST T·' RANDOM WI RE ANTENNA TUNE R

Colonel Wayne D. Ru ,sell

If VOU ........ ·1 .~wed y ......
eoP'/' , "",;Ie for FREE ,"'pI...
liU i"1I 1odl ., 1

GOVERNMENT SURPLUS

!M 10 W.t>....pl.... . L.....' ...," • .
K. '>I" cky.tmn 45 021 U6·2838

SEND IN EARLY FOR ALL

CO CONTEST FORMS

AND LOG SHEETS

_ .. _ ....__. .. _ocp· ...__c......,

~
2400 Cry.'" Om.
FL lIyeR. Flortdli 33901
.11 Phon.. (113) "'23'7

with
JAN QUARTZ CRYSTALS

for
• CB Synthesized. CB Standard

• General Communications
• Industry. Two-Mbter
• Monitor. Scanners

• Marine VHF. Amateur Bands

Dependabfe USA Mfg. for
• Frequency Control
• Frequency Stability
• High Performance

Au -.cJ_.._"60-10 _ ......
..-. .... . _ .... ...',. 200 __ .,.. 01>0'''' ,_ lor _ , ............ 0_.'_ ......... ,... ~ 0.. ,
S," 2 . u . • 2·311. l uil" ,n _ ' u ·':;:;.1.:"'''' up ,»d'",""''' G u....,,_ fo< go ~

"'::; CO'"P«" '0 .... . , . ....,. 129~__ 1 ~T.. "' c..,'1
SST ELECTRONICS. 1',0. &0" 1. LA_OAU. CA.MI~

MILITARY
SURPLUS WANTED
Space buys more and pays mora. High­
est prices ever on U.S. Mililary sur­
plus. especially on Collins equipment
or parts . We pay freight. Call collect
now for our high offer. 201 440-8787.

SPACE ELECTRONICS CO.
crv. of Mil itary Electronics Corp.

35 Auta Court. S. Hackensack, N.J . 07606

Counties. Gold Seal for 1000 different
Counties. MARAC Plaque fo r 1500
d ifferent Counties. MARAC Plaque
lor 2000 different Counties. MARAC
Plaque for 2500 different Counties.
MARAC Plaque for 3000 different
Counties. A special MARAC Plaque
fo r All 3079/3075 Counties.
Category 4. Any station, fixed , por­
table, mobile, or any combination of
such, for working same mobile in 100
different Counties. Red Seal for 250
d iffe rent Counties, Blue Seal for 500
different Counties , Gold Seal for 1000
different Counties. MARAC Plaque for
1500 different Counties, MARAC for
2000 different Counties. MARAC
Plaque for 2500 different Counties.
MARAC Plaque for 3000 d ifferent
Counties. A Special Plaque for All
Cou nties (3079/3075),
MARAC has many other Awards
which I will tell in detai l next month
-remember Awards Custodian is
WOSJ E. Membership applications and
dues go to Bob Dyson. KOAYO, At. 1,
Box 230M, De sotc, Kansas 66018.
For M AA AC In form a ti on . OTH
changes Independent County Hunter
Net in formation and OSL data-send
s.a.s.e. with 35¢ postage on it to:
Bertha Eggert, WA4BMC, P.O. Box
6811. So. Bora Statton. W. Palm
Beach. Florida 33405.

Notes
Sad to report that Bill Helton.

WA4LSU (Story/ Foto of Bill & Hildred
CO Feb. '76) went to the l ord August
24, 1976.

By error, County Hunting OSl man­
ager for cn BY was listed as WA4CNI
in Sept. '76 column, of course it is
WA4CHI.

WA3KWD has the ru les and infor­
mation for the German awards as
listed in the Sept. , Oct./Nov. columns
for WIVE amateurs. He has re­
cently moved and his new OTH is:
Hartwin E. Weiss. WA3KWD, P.O.
Box 440, Hali fax, PA. 17032.

Ed. Berzln. W2MIG had the fi ne
idea that the yearly trip by NJDXA
members to the Dayton Ham Fest
was an Award /Reward for being
GOOD husbands during the year­
thus the photograph of some of the
NJDXA members on the way. Those
who also went, but not in the photo­
graph include: Howard, W2AGW;
Sam, W2BOK; Vic. WA2DIG; Bill ,
WA2ElS; John, W2JB; Rich , K2OJD;
Bob. W20KM; Dave. W20M; Will .
W2MJ; Clem. WSVO and Newt. W8RT.

How was your month?
73, Ed., W2GT.

substant iating information may be re­
quested. Send nominations to WOSJE.
Cliff Corne. Jr.. K9EAB Memorial
Award: This Award issued in memory
of Cliff Corne. Jr.• K9EAB who was
the first amateur radio operator to
reach the top by working other ama­
teu r radio stat ions in all 3079 coun­
ties of the U.S.A. It is awarded fo r
work ing holders of the USA-CA All
Counties Award (ISSUed by CO/
W2G T). The award is given in the fol ­
lowing classes:
Basic award
Class C (Blue Seal)
Class B (Red Seal)
Class A (Gold Seal)
Class AA (Gold Seal)
RULES:
1. Only co ntacts after the date the
USA-CA 3079 /3075 All Coun t ies
Award was issued to the holder. will
be cons idered.
2. Submit l ist showing stations
worked. date and USA-CA Award
numbers.
3. The list must be certified by two
amateurs (Any Class), a Club off icial,
or a Notary Public stating that the
cards have been checked and listing
is correct. Stations may submit cards
in lieu of the cert ification, but must
include sufficient postage for return
of the ca rds.
4. The Award is avai lable to all
licensed amateur radio stations and
SWLs on a heard basis, throughout
the world .
5. The Award w ill be issued free of
charge to USA-CA All Counties Hold­
ers upon receipt of informat ion by
letter to awards custodian. Free to
B/P. Basic award $1.00 or 10 IRCs.
Seals for s.a.s.e. or 1 IRC. (IRCs ac­
cepted from OX only). Endorsements,
all one mode, band or mixed on the
basic award only. Send application
to WOSJE.

MARAC Mobile Award:
Category 1. This award issued any
mobile, inc luding air mobile. fo r giv­
ing out at least one county in each of
15 States. Red Seal for 25 States,
Blue Seal for 35 States. Gold Seal for
45 States. MAAAC Plaque for 48
States. MARAC Plaque for 49 States.
MARAC Plaque for 50 States.
Category 2. Any station, fixed, port­
able, mob ile or combination of such.
for worki ng the same mobi le one
time in 15 States. Red Seal for 25
States, Blue Seal for 35 States, Gold
Seal for 45 States. MARAC Plaque
for 48th State, MARAC Plaque fo r
49th State, MARAC Plaque fo r 50th
State.
Category 3. Any mobile, incl uding ai r
mobile, for giving out 100 different
Counties. Red Seal for 250 different
Counties, Blue Seal for 500 different

I
I

I
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pagation
T he questlcn I am asked most
these d ays is " When will th e new
sunspot cycl e begin and cond itions
start improving aga in ?"

I st ill can't give an "official"
answer, since we won' t know when
the minimum actually occurred until
six months after the event has laken
place. It takes six mo nths of addi­
t ional sunspot data in o rder to look
back and establi sh the date.

I can say this , however, if the min i­
mum has n01 yet occurred then we
are getting very close to it. II is
almost certa in that a new solar cycle
wil l begin sometime during the New
Yea r, and that 1977 will be a year of
r is ing so lar activity. By the end of the
New Year there should be a sl ight ,
but noticeable improvement in prop­
agat ion conditions on the amateur
b.t, bands.

1976 In Review
The year 1976 started off with a

smoothed sunspot number of 16.
While complete solar d ata is not yet
ava il ab le, the cycl e dropped to an
estimated value of 7 by the end of
the year.

Towards the end of 1976, the level
of 10 ern solar flux began to increase
very sl ightly. and there were an in·
creasing number of " new cycle" sun­
spots on the face of the sun. Both 01
these are ind icat ions that a new
cycle may have already begun, o r is
just about ready to begin.

During 1976, low and st ill declin ing
solar activity resu lted in a cont inued
reduct ion in OX openings on the 10
and 15 meter bands, although some
fai rly good 15 meter open ings were
still poss ible, ma inly toward s south­
ern and tropica l areas d uring the
dayt ime hours. Twenty meters con­
tinued to be the best an around OX
band during the past year, w ith open­
ings occ urri ng to most areas of the
world from just past sunrise to

·'1307 Clara SI. Silver Spring, MD. 20902
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LAST MINUTE FORECAST JAN.

Dl y'lo ·Day Cond;r;orls Etpeered Fo, Jeri " 1977

Et f)eet. d Sign.1 Ou. lily
PfOI>l!iIlliof! Inde . (.1 (3) 12> (1)
Dal.
...b".... N" ,ma l, 3. 15 ...... B C
High No,mal: 1. I., 18, 2. AB C C·D
Low N",mal : 2, 8·9 . 11·13, B C D D·E

16· 17. 19. 22·23,
2!>- 28 , 30

Bel"w ,"",mal • . 7, 10. 20- C D D·E E
21 29. 31

DISlu'bed 5-6 C·E O·E E E

Whe,& ' tpeer'd ,19/1" "u.My Is:
A-E .eelle nt open ing, e .ee pli" ne lly sl,ong, , Ieedy

sig nel s gfealer Illan 59 t 30 dB,
B-Good openlnll , mOd erelely .I,ong . Ignel, ~.ry'

'ng betwe.. n 5 9 end 5 9+30 dB , willi lillie led lng
0 . ne..e.

C- Fli . openinll, 'ign.I, between mod...at.ly , Irong
.nd we a k, ~arying bel_n 53 Ind 59, wilh
.0.... I. d ing end no..".

O-Poo, openIng. wilh wuk .ign," ~arying ee­
tween 51 .hd 53, and with oon , lde.abl& ted ing
a nd nOise .

E- No opening .. . peet ..d,

HOW TO USE THIS FORE C"'ST
I fInd prop'fij.l/on InIN> 'SSOCleled wilh ~rti c ·

vi., b.nd ooeni ng , .om Prop.g.l,on Ch erts . p.
""."ng on lh. 1011owing pag"•.

2. W,lh Ih" p ,Op'fijl lion ind a >, uee Ihe eee.... tabl a
10 find Ihe ".peeted . Ig na l qu,lity anoel'led
willi th a band o pe n ing 10. IIny d ay 01 Ihe month .
f o r uample, R palh .hown in lhe CharI' w ilh
,propggalion in(JU of (3) will be flOOd (8) o n J a n.
1 , 1. lr IC) On the 2nd . e .eellenl (AI on Ihe 3'd
,nd """, (D) on Ihe . 1h , lc.

for ulldaled inl".m,1ion digl A,ea CexM 516-863­
6223 10' DIAL·A·PROP. 5ubsC"ba ' " b,.wlle kly
M...IL ....·PROP, P .O. 80. 86, ,"o ' th porl, ,"V 11768.

shortly before sunset, and to as late
as M idnight during the spring and
summer months. Twenty was the
optimum band for OX during the day­
light hours 01 1976.

Conditions varied considerably for
OX on 40 mete rs during 1976, They
appear to have improved consider­
ably Irom just before sunset, through
the hours 01 darkness and unti l just
after sunrise during the spr ing and
summer months, During the fait and
winter months there was a slight im­
provement noted lor short periods
around sunset and sunrise, but a
considerable decline d ur ing the
hours of full darkness.

Conditions on 80 and 160 meters
generally improve as so lar activity
declines, and this was aga in very
evident during the past year. Eighty I

meters opened lor OX from sunset,
through the hours of darkness and
unti l sunr ise throughout most of the
year, including the short summer
nig hts. DX conditions on 160 meters
duri ng the hours of darkn ess and the
sunrise peri od also seems to have
improved d urin g 1976. During 1976,
40 meters was th e best band for OX
p ropagation during th e nighttime
hours of the spring and summer
months, with 80 mete rs optimum dur­
ing the other seasons .

Outlook 1977
It now looks almost certain that

1977 will be the year of a new solar
cycle and r ising solar activity! But it
probab ly won 't be until the end of
the yea r before some improvements
will be noticeable.

A few more OX openings can be
expected on 10 meters during 1977,
wit h the best bet for openings to­
wards southern and tro pical areas
d uring the dayl ight hours. It probably
won 't be much before 1978 though ,
before this band begins to really
open up again.

Expect an increase in 15 meter OX
openings during 1977, w ith fairly reg­
ular openings towards southern and
tropical regions during much of the
dayl ight hours, Expect occas ional
openings towards Europe and Asia
th is winte r and early sp ring, and a
somewhat greater number of open­
ings next fa ll and winter.

Twenty meters w ill continue to be
the best band for daytime OX during
1977, The band should continue to
peak for OX dur ing a two-to-three
hour "window" just after sun rise, and
again during the late afternoon, wi th
OX possible during most of the day­
l ight hours as well. During the spring
and summer months, expect the
band to remain o pen we ll into the
hours of darkness, and often unti l
Midnight and later, part ic ular ly to­
wards southern and tropical regions.

On 40 meters, expect good world -



wide OX openings from about an
hour before, to an hour or tw o after
sunset, and again from about an hour
or two before, to an hour or so after
sunr ise. During the late spring, sum­
mer and early fall months, the band
often should remain open throughout
most of the hours of darkness. Dur­
ing the winter months: expect the
band to close for OX from an hour or
two alter sunset unti l an hour or so
before sun rise, except for openings
towards the more favorable southern
and trop ical areas.

Expect OX conditions on 80 and
160 meters to be about the same dur­
ing the New Year as they were during
1976. Eighty meters should open fo r
OX shortly before sunset and remain
open to many areas of the world
th roughout most of the hours of dark­
ness and unt il short ly after sunrise.
During the late fall , w inter and early
spri ng months. 80 meters should be
the best band for nighttime OX. Dur­
ing the summer months, the optimum
nighttime OX band should be 40
meters, with 80 not too far beh ind.

There should be fairl y good OX
condi tions on 160 meters throughout
the hours of darkness and into the
sunr ise period. Conditions should be
best during the early spring, late fall
and winter months. Signals usually
peak on 160 meters from about an
hour or so before sunrise to just alter
sunrise, at the eastern end of a OX
path .

During January, 20 meters should
be the best band for OX propagation
during most of th e daylight hours,
with some openings also possible on
15 meters, especially when condi­
tions are HIGH NORMAL or better.
Dur ing the hours of darkness, 80
meters should be the optimum OX
band, with 40 meters not far behind
when conditions are HIGH NORMAL
or better. Be sure to also check 160
meters for some in terest ing OX open­
ings during the hours of darkness
and the sunrise period. Check for the
occasional 10 meter open ing during
the daylight hours when condi t ions
are HIGH NORMAL or better.

v.H.F. Ionospheric Openings
There is a fairly good chance for

some meteor-scatter type openings
during the Ouadrantids meteor shower
wh ich should take place during the
fi rs t week of January. Th is is often a
major meteor shower, and it should
peak on January 4th with as many as
40 meteors entering the eart h's atmo­
sphere each hour.

Not much ionosphe ric propagat ion
on the v.h.t. bands genera lly takes
place during January. Auroral activity
is usuall y at a seasonal low, and

there is little sporadic-E activity ex­
pected. Best bet fo r ionospheric
openings are on those days when
h.f. conditions are expected to be
BELOW NORMAL or DISTURBED.
Check the "Last Minute Forecast" at
the beginning of th is column.

Short-Skip Charts
This month's column contains a

Short-Skip Propagat ion Chart for use
between distances of approximately

HOW TO USE THE SHORT.S KIP CHARTS
1. In the Short-Skip Chi", Ii'll p rldlclld 11_

of openinliS can be found unde, Ihe Ipproprilll
distance column of I partlcul. r Mi te, b i nd 110
lhrough 160 Mel.....), n llIown in u.. I.ft hand
column of Ii'll Chart. For Ih. AIIsl<1 .nd H."'l iI
Chlrt. th. p,edict.d Ii..... of opening. I r.
lound und., the Ippropri.l. Mel. r b. nd column
(15 Ihrough 80 101. 1.....) fo, I p.rticullr geo­
g r.phical rell,on of the conlinenlll USA, II
1lI0",n In the lelt hind col umn 01 11\1 Ch.rt•.
A • • indlc. '.s the basi 1;1'1II 10 11.lln 10' 10
mel., openings; • besl lime. fo, 160 meter
openlnll··

2. TI\I prOP.II.lIon Indu I. Ihl number Ihal
.ppe..... in ( ) . fte r 11\1 lime of l.eIl p,ed ic ll d
openinll. On thl S/'Ior1-Skip Chlrt, """.'1 !wo
numlrlls are shown ",Ith;n I .ingll HI of pl,.n_
thlsis, thl firsl applies 10 Ihl llIort.r di.lance
lor "'hiell Ihe 10 rl Cn l i. mI dI, I nd thl Hcond
10 Ii'll IIr" l ler dislance. Thl inda~ indical" l hl
number of d.,. du ring ltll monlh on ...hlch Ii'l l
openIng L. U peClad 10 I.kl placl, .. fo tlow. :
(4) Openinll .hould occu, on more Ihln 22 d.Y'
(3}" .. .. be lWHn 14 Ind 22 day.
(2}" .. .. be lWlln 1 and 13 day.
(1)" " "on III. \lIan 7 dlY.

R.f.r 10 Ih. " L.sl Minul. Fo re ca.l" . 1 \lI. b.­
lIinninll 01 thia col~mn lo r Ihl .cl~11 11.1. , on
...hich .n openinll wilh I ,paciliC propallilion
inde~ is likely to occur. and Ihl .illn.1 Quatlly
\lIat can be ex pecled .

3. Timea eecwn In Ihl Ch. rt. arl In Ihl 2....
ho ur Iystem, ...herl 00 ia midn lghl; 12 II noon:
01 il 1 A,M.; 13 i. 1 P, M., I tC. On Ihl Shorl·
S kip Ch art appropriale lI.yllght lim. i. ~..d al
the par" mldpOin l. For a~ampl". on a clrcuil
bet ...e.n Maine and Flod da. lh" lime Iho...n
wo~l d be EDT; on • ci rcui t eetw..n N.V. and
Tex aa . Ihe lime . 1 Ihe midpoinl wo~ l d be COT.
elc. Times shown In the Hawa II Ch. rt . ra in
HST. To converl 10 dayllllht time in olhl' USA
lime zo nes, .dd 3 ho urs In Ihe POT zone ; 4
hours In tne MOT zone ; 5 hO~ rs In COT zone ,
and 6 ho~ rs In Ihe EDT zone. Add 111 ho~r. to
co nve rl from HST to GMT. For e xa mple , When
il i. 12 noon in Honolu lu, il ia 15 o r 3 P .M. In
Los Ange les ; 18 or (I P.M. In Wash inllton , O.C.;
end 22 GMT. Time sho wn in llle Alaake Cha rt
il given in GMT. To convert to d.yllllht llml In
o lhe r are n 01 lhe USA, ,ublrac r 7 ho ur. In fhe
POT zo ne: 8 ho urs in the MOT zon e : 5 hour. In
Ihe COT zone and 4 hour. In Ill. EaT zonl . For
example. al 2Q GMT U II 18 or 4 P.M In N.V.C.

4. The Shorl_Skip Chart Is billed upon a ,r lln. _
milled po wer 01 75 wall l c. w. or 300 wsl1l p,l. p,
on s ideband; The Aluke .nd Ha"'. 11 Cha'l. a'.
baaed upon a Iransmitter po...e , of 250 .... " . C'"
or 1 kw p.e.p. on sideband. A dipol••nll1nn. I
qu.rler~...avaleng'h above IIround II .lIumed
lo r 160 s nd 80 malars,. hatl_wave above ground
on 4(1 and 2Q melers. and . ....v.l.nlllh .oov.
IIround on 15 and 111 mel. ,a , For I.ch III db
gain .bove lhese refer.nc. ,. ".,15. thl propa".·
flon Ind. ~ ...itl increase by Onl IlvII; for ••ch
IOdb lOIS. il ...ill lo...e , by On. level.

5. Propegation dlla contalnld In lhl Chart.
hIS been prepared from b••te dill. pubilihed
by Ii'll Inslitu te For Tllecommunic.tlon S<:I.
eocee 01 thl U.S Depl. of Comm.rc., 8ouldl',
ColoradO. 80302.

50 and 2300 miles. Special Charts for
use between the main land 48 and
Alaska and Hawaii are also included.
Instructions for the use of these
Charts are given at the beginning of
this column. OX Charts for use during
January appeared in last month's
column.

Mail-A-Prop
With day-to-day propagation fore-

casts no longer available on W\NV,
Mail-A-Pro p forecasts have taken on
new and additional importance.

Mail-A-Prop fo recasts are based
primarily on a detai led analysis of
solar, geomagnetic and ionospheric
data. They consist of both day-to­
day fo recasts of general conditions
and detailed band predictions for
specific major paths to each area of
the world from the United States. The
forecasts are customized for each
time zone in the U.S. The format of
the biweekly newsletter changes a bit
with each issue, so that over a short
period of time, band-by-band, con­
tinent-by-continent and major time
periods throughout the day are cov­
ered with detailed forecasts and an­
alyses. Short-skip forecasts are
usually given monthly. The Mail-A­
Prop forecasts cover the h.t. amateur
bands from 160 through 10 meters,
and apply also to adjacent bands
used for broadcasting and other se r­
vices. Ma il-A-Prop's subscription list
consists of rad io amateurs, short­
wave listeners and commerc ial users.

Newsworthy items concerning radio
propagation, solar activity, progress
of the sunspot cycle, v.h .t . iono­
spheric openings, schedules of me­
teor showers, etc., are also included.

Mail-A-Prop is issued every ot her
week , covering a two week period in
advance, on a day-to-day basis. The
fo recast period beg ins on a Tuesday,
and the newsletter is sent via f irst
class mail , or ai rmail if necessary, to
reac h subscribe rs we ll befo re the
forecast period begi ns.

Mail-A-Prop is desig ned pri marily
for use in the continental USA, Can­
ada and th e Carib bean area. There
are, however, satisfied subscribers
th roughout the world. The forecasts
have achieved an accu racy close to
90% during th e past th ree years.

Mail-A-Prop is the most complete
propagation forecast now avai lable
for the h.f. bands. It is in a conven­
ient and easy to use format, and it
is written in plain language so that
it can be understood and used w ith
ease. Here's what some subscribers
have said about the newsletter:

" The service is great-best thing
since the invention of the super-hen"
-K4FW.

" Mail-A-Prop has been a big help
in our wcrtd-wtde operations."- As­
soci ated Press Communicat ions
Dept.

" My observations show that 88%
of the Mail-A-Prop forecasts fell into
the hit category and you missed only
12% . Congratulations."-W2JGR.

( Continued on page 71 )
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• lendar
l BY FRANK ANZALONE, W1WY

Finally, a decis ion has been
reached as to who will handle the
1976 CO World Wide OX Contest now
that Fred Capossela, K6SSS finds it
impossible to continue as Director.

The same working group that has
done such an admirable job in the
past will continue to be the nucleus
of the working committee. It will now
be directed by Box Cox, K3EST here
in the East, and Larry Brockman,
WA6EPO, will be in charge of the
Western group.

It is also planned to add some new
members so that the mid-section of
the country wi ll be represented.

We feel thai the working commit­
tee should be increased to keep
pace with the growth of the contest.

With the change in the publ ishing
dates of the magazine I have lost
track of when the current issue will
come out. I hope this will be in time
for me to extend my best wishes for
the Christmas season.

73 for now, Frank, W1WY

YU 80 Meter DX CoW. Contest
Starts: 2100 GMT Satu rday, Jan. 8

Ends: 2100 GMT Sunday, Jan. 9
The object of this contest is to

stimulate more activity on 80 meter
c.w. Both single and multi-operator
operation is permitted.

Exchange : RST plus OSO no. (001
etc.)

Scoring : Contacts between sta­
tions in the same country 1 point.
With other countries on the same
continent 2 points. With countries
on other continents 5 points. With
YU stations 10 points.

Multiplier: Each DXCC country in­
cl uding own and each YU prefix
worked.

Final Score : Multiply total OSO
points by sum of OX countries and
YU prefixes.

Awards: Certificates to the top
scorers in each country, 2nd and ard
place awards where justified. (Call

'14 Sherwood Rd., Stamford, Conn. 06905
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Calendar of Events

·Dec. 4·5 TOPS 3.5 MHz Contest
"pee. 4-5 Telephone Pioneers Party
o Dec. 3-5 ARAL 160 Contest
-oee. 11 -12 ARRL 10 Meter Contest
°Dec. 11·1 2 Hungarian OX Contest
• Dec. 11 ·1 2 Spanish C.W. Contest
·Dec. 18-19 S.O.w.P. aso Party
Jan. 8-9 YU 80 Meter Contest
Jan. 8-9 AARL VHFSweepstakes
Jan. 15 " Hunting LIons" Party
Jan. 15-16 DL QRPC.W. Contest
Jan. 15 & 23 RTTY Flash Contest
Jan. 15-16 ARRL CO C.W. Party
Jan. 22·23 ARAL CD Phone Party
Jan. 28-30 CO WW DX 160 Conlest
Jan. 29-30 French C.W. contest
Jan. 29-30 Classic Aadio Exchange
Feb. 5-6 ARAL OX Phone Contest
Feb. 12· 13 QCWA aso Party
Feb. 19-20 ARAL OX C.w. Contest
Feb. 19·20 YL·OM Phone Contest
Feb. 26-27 French Phone Contest
Mar. 5-6 ARRL DX Phone Contest
Mar. 5-6 YL·OM C.W. Contest
Mar. 19-20 ARRL OX C.W. Contest
Mar. 26·27 CO WW WPX SSB Contest
Apr. 12-13 OX-YLloWIVEYLC.W.
Apr. 16-17 ARRL CO C.W. Party
Apr. 23-24 ARRL CO Phone Party
Apr. 26·27 DX-YL to WIVE YL Phone

o Covered last month.

areas in W/K, VE, PY, VK, ZL, JA,
UA9 & UAO will be considered as
separate areas for awards.) There
are also Troph ies for continental
leaders.

Include a summary sheet and the
usual signed declaration. Check log
for duplicate contacts. Tak ing credit
for contacts in excess of 3% of the
total made means disqualification.

Mai ling deadline is March 1st to :
YU DX Club of SRJ, P.O. Box 48,
11001 Belg rade, Yugoslavia.

" Hunting Lions" QSO Party
Starts : 1200 GMT Saturday, Jan. 15

Ends: 1200 GMT Sunday, Jan. 16
Sponsored by Lions International

and coordinated by the Lions Club
of Rio de Janeiro, Brazil , this activ ity
is between Lions and non-Lions. The
objective, " to create and foster a
spirit of international understanding
and cooperation. "

Exchange: Name, OTH, OSO no.,

and the time. Lions will add their
Club name.

Scoring: One point per contact, 2
points if its with another country.
Contacts between Lions are worth 2
poi nts, and 4 points if member is in
another country. There are bonus
points fo r working the Arpoado r or
the Marumbi Clubs of Brazil. One if
withi n Brazil , two if from another
country. (No point value for more
than one contact with same station.)

Frequencies: Top 25 kHz of the 40,
20, 15 and 10 meter c.w. and phone
bands.

Awards: Wi ll be made fo r both
phone and c.w. A Trophy for tst
place, t rophy medallion for 2nd
place, and a plaque to the 3rd place.
There are also medall ions for the 4th
thru 10th place winne rs, and a OSL
acknowledgement for all scoring 20
or more points.

It is suggested you write to the
Arpoador Club for additional infor­
mation.

Logs must be submitted no later
than 30 days after end of contest to:
Lions Club of Rio de Janei ro, (Arpo­
ador) Rua Souza Lima n. 310­
Apartmento 802, Rio de Janeiro­
20.000 ZC 37, Brazil.

DL QRP Activity CoWoContest
Starts : 1500 GMT Satu rday, Jan. 15

Ends : 1500 GMT Sunday, Jan. 16
The DL ORP Activity Group runs

two of these contests each year, one
in January and one in July.

Power input is limited to 10 watts
or less, single operator and c.w.
only. ORO stations may participate
but on ly contacts with ORP stations
are valid. Limit your operation to 15
hours. The 9 hours of rest may be
taken in two parts. Contacts may be
made on any five bands in the 1.8·
28-MHz group.

Exchange: RST plus OSO no. and
power input. Add " X" if crystal con­
t rolled . (579001/8x) Stations using
more than 10 watts indicate ORO in­
stead of power figure.

Scoring: Contacts with stations in



same country 1 point. Other coun­
tries but same continent 2 points.
OX on other continents 3 points. If
OSO is with another OAP station add
3 points. (4 to 6 pts. possible)

Stations using less than 3.5 watts
get credit for 1 handicap point, and
another handicap point if rig is crys­
tal controlled . Double the above
points if both stations meet above
handicap requirements. (8 to 12 final
points possible)

Aeducing input power of a com­
mercial rig does not qualify it for
handicap bonus.

MultipUer: Each DXCC country
worked , 1 if on own continent, 2 if
another continent. Plus call areas of
JA, PY, VE, VK, W/K and ZS.

Final Score: Total OSO points from
all bands times the multiplier from
each band. (Scoring for OAO sta­
tions same.)

Include a summary sheet showing
the scoring and equipment descrip­
tion, and the usual signed declara­
tion.

Mailing deadline Feb. 15th to:
Hartmut Weber, DJ7ST, 0 -3201 Holle,
Kleine Ohe 5, West Germany.

(K2KUA was the top world wide
scorer, C310V was 2nd , and OKOGAI
p was 3rd in the July contest.)

Giant RTTY Flash Contest
Two Periods

1500-2300 GMT Saturday, Jan. 15
0700-1500 GMT Sunday, Jan. 23
This is the 9th RTTY contest spon-

so red by the IATG of Italy, called
Flash because of the short two
periods of operation .

All bands may be used, 3.5 th ru
28 MHz and also via Oscar, in that
po rtion of the bands used by ATTY
stations. The same station may be
worked on each band for exchange
points and multiplie r credit.

Exchange: Call, AST and CO Zone.
Scoring: Contacts with stations in

own Zone 2 points. With stations out­
side one's own Zone according to
the value in the "exchange point
table." Oscar contacts double in
point value.

Multiplier: Each DXCC country and
W /K, VE and VK call area worked on
each band.

Final Score: Total exchange points
X total multiplier X number of OSOs
made. There is also a handicap of
2% to 12% deducted from the final
score based on the pos ition of win­
ners in previous contests.

Awards: Gold medal for 1st place,
Silver for 2nd, and Bronze for 3rd .
The 4th to 7th place winners will
receive a year's subscription to
CO Electronics magazine, 8th to 10th
place a 6 months subscription.

Poin ts and posi tion achieved in
this contest will be included for the
World Any Championship for 1976.
(Th is is the last fo r consideration in
1976)

The contest is also open to e.w.t.
ATIYers wi th the same scoring rules.

It is suggested you write to Pro f.
Fant i fo r a more detailed rules sheet
with a "exchange point table, " handi­
cap table and sample forms.

Logs must be recelved no later
than Feb. 28th and go to: Prof.
Franco Fanti, v ia Dal1olio 19, 40139
Bologna, Italy.

French DX Contest
C.W.: Jan. 29-30 Phone: Feb. 26-27

Starts: ooסס GMT Saturday
Ends: 2400 GMT Sunday

Contest exchange is not confined
to the French European stations
only, you can also work DUF coun­
tries and the following prefixes. ON,
HB, LX, VE2, 00, HH, 38, 9U, 90,
9X. (OA1 and DA2 are F or ON mili­
tary stations and can also be worked
for OSO and multiplier credit.)

Exchange: AS(T) plus OSO num­
be r. French stations will also send 2
fig ures to identify their department.
HB and ON will indicate their Canton
and Province with a two letter ab­
breviation.

Points: Each OSO counts 3 points.
A contact with F6REF or F8REF Is
worth 10 poi nts. (Dept. 00)

Multiplier: One point fo r each
French Dept., (95) Swiss Canton, (22)
Belgium Prov., (10) and each DUF
country. Plus LX, VE2, 0 0, HH, 3B,
9U, 9Q, 9X wo rked on each band.

Final score: Total OSO points
ti mes the sum of the multiplier from
each band. (The same station can be
worked on each band for OSO and
multiplier credit).

Awards: Certificates to the top
scorer in each country and USA call
areas. Contest contacts may be ap­
plied fo r the many French awards.
DUF, DPF, DDFM, DTA, DNF. These
can be added to aSLs for contacts
made during past 2 years.

Logs go to : AEF Traffic Mgr., Lu­
cien Aubry, FaTM, rue Marceau 53­
91120 Palaiseau, France.

Classic Radio Exchange
Starts: 1800 GMT Sunday, Jan. 29
Ends: 0100 GMT Monday, Jan. 30
The Southeast A.A.C. of Cleveland,

Ohio is again sponsoring this un­
usual activity. (Formerly known as
"Nostalgia Radio Exchange." )

Object is to restore, operate and
enjoy older equipment with like-­
minded hams. A classic rig is de­
fined as any gear built since 1945,
but must be at least 10 years old.

The same station may be worked

John Kanode. W4WSF President 01 the
Potomac Vat/ey Radio Club, accepting the
CO Club Contest Plaque lor the top score
In the 1975 CO World Wide OX Contest.
The presentation took place at the DXPo­
'76 Convention in Washington, D.C. In
September. This makes the 13th Plaque
won by the PVRC, starting way back In
1960. Since 1964 they have had a con­
secutive streak, interrupted once only In
1971 when the Frank/ord Radio Club look
top honors. (did I hear "break-up the

PVRe ?" )

on each band and mode, but no
a.m. phone below 21 MHz.

Exchange: Name, AS(T), state,
provi nce or OX country and trans­
mitter type. (i.e.: home brew, 807
final and etc.) Also any other inter­
esti ng info rmation.

Scoring: Multiply total OSOs by
(di fferent xmtrs. + states + prov­
inces + OX count ries) worked on
each band. Multip ly that total by
yo ur Classic multiplier. {To tal years
old of you r tran smitter and receiver.
If transceiver multiply age by two.

Different t ransmitters and receivers
may be used by one station. Figure
score separately fo r each and com­
bine for total score.

Frequencies: C.W.-60 kHz from

Plaque Winners
July VH F Space Net Contest

Class I
tat - WA2AAA - No. N.J.

2nd -AA1KIA - Mass.
3rd - WA1MGC - N. Hamp.

Class 111.,-WA2MMQ - So. N.J.
2nd - W4BAV - Fla.

Class III
1st -WA3ZRE -E. Penn.
2nd - WB6JNN - No. Cal.

Class IV
tst - WB2THT - N.Y.

Club
Mt. Airy VHF Inc. - E. Penn.
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low edge of each band. Phone-3910,
7280, 14280, 21380. 28580. No....ice­
3720,7120,21120,28120.

Awards: Certif icates wil l be award­
ed for the highest sco re, longest OX,
most equipment combinat ions, oldest
equipment, and " unusual actue....e­
mente."

Send logs with comments, anec­
dotes and etc. to: Stu Stephens,
W8KAJ, 2386 Queenston Road, Cle....e­
land Heights. Ohio 44118

CQ WW OX 160 ConI••'
Starts: 2200 GMT Friday, Jan. 28
Ends: 1600 GMT Sunday, Jan. 30
Rules same as in pre.... ious years.

This is a C.W. contest only, no c.w. to
phone permitted.

Exchange: RST plus a three figure
OSO number starting with 001 . and
your state or pro....Ince. It is not
necessary for OX to send their OTH.
the call will identify them.

Scoring: For W/VE/VO, 2 points
per aso with othe r W/ VE/VO sta­
tions. All OX contacts are worth 10
points. (DXCC country list less W or
VE/VO.)

For all other countries. 2 points
per QSO with stations insame coun­
try, 5 points with stations in other
coun tr ies. Except fo r OSOs with
W/VE/VO which count 10 points.

Multiplier: For all stations. One (1 )
for each US state, VE pro.... ince and
OX country worked. (KH6 and KL7
considered OX, the District of Colum­
bia same as Maryland.) VE1 is di­
vided into 3 provinces, New Bruns­
wick, Nova Scotia and Prince Edward
Island.

Final Score: Total aso points mul­
tiplied by the sum of the rnultipller.

Disqualification: Violation of the
rules and regulations pertaining to
amateur radio in the coun try of the
contestant, or the rules of the con­
test, or unsportsmanship conduct, or
taking cred it for excessive duplicate
contacts will be deemed suffi cien t
cause for disqualification.

Awards: Certif ic ates to the top
scorers in each state. VE pro.... ince
and o x country. Additional awards if
the score or participation warrants.

As an added inc entive, Gene
Sykes, W4BRB (now W400) is do­
nating a Plaque to the highest scor­
ing single operator station.

Log sheets may be obtained from
CO by sending a large s.a.s.e with
sufficient postage to cover your
needs.

Mailing deadline for contest entries
is February 28th to: CO 160 Contest,
14 Vanderventer Ave.• Port Washing­
ton , c.r, N.Y. 11050.

••

--
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30m

...".. .... .,~ "" ,. 0'''' "••

, : • ~ I

CI'18 HT·146
Dr.k, TR ·22
Dr.k, TR·33 Nt onlv
D., b TR-72
Gi Rl.,.
HNIhil il HW·202
Hulhkil HW·2021 rK onlV
Ic:omNH F Eng
KlnlWil.on
lIt,ylttl H....· l 46
Midl.ncI 13-506
RlgItlC r HR-ZA
Raglney HR-212
R...ncy HR·2e
R'I'ncy HR·312
R"li 1i1C'f HR ·2M$
S.B.E.
SonIr 1802·~. 3601
Sundlltd 1461826
Su ndlnl HCM'izon
Tempo FM ....
Trio/Klhwood TR2200
Trio/Ke"wood TR7200

S~nd for fru fr~q~~n cy

list and order blank to:

Bo.469
Quiney. MA 0216.
16 171 471-6427

"fa T ElF,

2 METER CRYSTALS
IN STOCK

FOR T1lESE RADIOS ON
STANDARD ARRL REPEATER

FREQUENCIES

T,I.1Il ··Mo n. eh·' lTra pped) LV.K il
Duo-B.nd I 4 KWP I.V.Kil $62.50

Pon P,id Contin,nttl U.S.

measurements
with ott-the-elr safety

Fo. II ehnietl dtt• • ocI p.ie.. on compl"e
Teltlll lint , w.itt for Ctttioll Pl 7

POWER

WITH A

TELREX "BALUN" fED-"INVERTED-VEE" KIT

THE IDEAL HI -PERFORMANCE

INEXPENSIVE AND PRACTICAL TO INSTA LL LOW-FREQUENCY

MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM

Optimum. t ull·size doublet Ptrlo.rrltnet. indeptndtnl of g.ound condi t ions!
" BtI. nced·Pu tt. n", lo w r.di.1ion '"lilt, h illh sign" 10 noi... tnd sill",1
10 inltrte. tne:e ..Iio !
Min im" suppo" costs. 1.. is1 in1l10_r. hou.., tr..l .
A tKhnieilin e:tn _ ...Ie e Te.... " lnlOfrt', d ·V.." 10 trtlqueney with in the hour!
M,nim" SIW/ R is pofi$ibl. it irlsulltd .nd ttlOn,J1ed 10 frequency .. di.ecttd!
p.tttrn primtrily low..ngle , Omni-.di.-.ctionill , , pp. Olll . 6 D B null U 'nds!
Con ly.louy, . nttnn. luners not rtlqu irtd!
Compl. .. simpl ifitd inlt.l1uion .nd tnontti~10 fflquency inltrue'ionssupplitd
wilh Hc:h kit .

-Model334A
Dummy Load/Wattmeter

1000 Watt Rat ing. DC 10 300 MHz,
intermittent CW

52-ohm, nco-ineueuve load,
o il cooled

4 callbrated ranges :
Ot01 0W,010100W,
Oto300 W. Oto looo W

SM your dealer or write direct.

STEP UP TOTELREX

~ Barker & Williamson
--- Canal SIJee( ' BnsIoi. PA 19007

10 , CO • January, 1911
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PIBlIse run this in the nBx1
lIYlilablB iS$UB of CQ :

YES, once again we are able to
offer CO subscribers fr ee use of
the Ham Shop on a non-commer­
cial basis. Here's you ' chance t o
buy, sell, 0' swap your way into
that ultimate station or just pick
up some extra spending money .
Joi n the crowd ru shing to get in
o n the action. Run a different ad

everv mont h , and get your ad s in
early . Remembe, that we heve a
two month lead time in preparing
ca. Also keep in mind that wit h
CO's la, ge, fo rmat there IS far
mo re room fo' you r ad5, so act

now.
Fill out the form below and send
it in with a recent mailing label.
It' s just t hat simple.

Addre5$ _

Nom. _

5tIIB Zip _

c.'V- - - - - - - - -

CO HAM SHOP
14 vanderventer Ave .
Po,t Wash ingto n , N. Y. 11050

..", 1'120-22 2

""'!'c-os "".", 1'122.06 1 •

19-21!'I2Hll 2
OH131'
23-02 l '

16-18 (1)
18-19 (2)
.." !"22-02 31
"'''' 1'0<'-08 1)

17·19 (1)
19-21(2)
21-00 (31

"""' I"",... u

17', 91'1,.,,, I'ec-ca a
IסOס03 (2)
0<'-06 ( 1)

YBUCP 10 K6MQG
YK1 ......... 10 OK1AAA
YS1M"'E 10 W2KF
ZUJH10 W.... UPR
ZULA/"' IOZl.(NH
.L1AO lo UW1CX
n4BQ 10 WB4FSV

(PO,I Jul~ T6)
4Z4EY 10 WB 4FSV

(POll JUI~ T61
4Z4PX 10 WB4FSV

(pool July T61
SW1AB to W4K...
5Z4PO10 WBIM FC
'OUX 10 ol1S1
U2CJ 10 DI<6XF
i J2WS 10 W4lF
'VISH10 W7PHO
iY4SF 10 W"'5QFS
AiXBD--<: /o C"bl.

Wi"'I.....
BOl ,.. ee".l in

EL2T--en" I. s
UnglesbH. VO'"
lIbe.ia. APO NY09155

X,lDX/of---{),. Olek
B'o..".1110.­
selll ll~ o'ive.
P"npcol". Fl 32SOT

VP2S...0--801 142.
Sr. V,ncenl

30611 1<-.Iohn Menl.
BOl 2e1 . MblbI....
5...u il.nd

"'., I"OT-09 2)
09-12 (1)
12·1. (2'
1<4- 15 (3'
15-16 (21
16-17 III

07.,01"10.12 2}
12,13 (3)
13,14 !",..·lS 1)

11-1. (II "
07.(l8 (1
06-10(2)
10-12 (3)
12·1. (. )
1<4-15 (3)
15-16 (2)
115-17(1)

11-13 (1(.' 06-07 (1 )
" "' \1 OT· l0(2)
09- 11 2 10-13!' ,
11·1 3 (3 13-1. 2)
13·1 5 (2) 1.·16 (3)
15-16 (1 ) 16-17 (2)

17-11 ( 1)

"Mel. ,.

HAWAII
January & February, 19 77

Opening s Given in Ha wai ian
S ta nd a rd Time #

Eu lem
OS'

OX (from page 62)

dinner meeting , be ware of guaran­
teed attendance ; t ry the buffet route .

Competition is o fte n a key to a co­
hesive OX c lu b. The OX conte s ts
provide g ood ve hicles by which
e ve ryone can c o ntrib ute to the clubs'
team effort. The little g uy work ing for
his first hundred cou ntries and the
" b ig gun" operator both be come a
part o f the tea m. Look a t the OX con­
test club resu lts and yo u w ill read ily
recogn ize s ome of the most s uc c e s s ­
ful amateur clubs o n this list. The CO
Worldwide DX contest DXped ition is
o ne good way to get a group together
fo r a jo int venture and gre at time
wh ile add ing a b ig s core to the club
tally.

Ec o no my has ma d e the c lub OS L
ca rd a big g e r success th an e ve r.
Pri d e in us ing the cl ub's QSL Is a n­
o ther re a s o n for this fe ature. The
c lu b OSL card design conte st can be
a fe a t u re d event with the resulting
product benefiting the entire group.

73's and Good OX! Rod , W7YBX

QSL Information

Cenl'll
OSA

To:

.uXVK10 G4BVH
A6X5 10 G3SUW
CP1AY10 WOOX

(posl Aug 76)
DUB 10 F6CXY
FBIXO10 F6eRY
FGT...S 10 WiRUK
FGTWO10 W.K'"
FKIBB to OJ9ZB
FOI EX 1o F6... US
GC........ TOG3ZQW
HBlNl to HB9Nl
HUTJ 10 K6V...
JW9WT 10 LA5NM
JYSZH10 DJ9ZB
KC6DK 10 K7DOY
KJ6DL 10 WBSHVY
OH.OX 10 OH5MJ
OY1 ...T10 wercc
P2iEr 10 WTPHQ
PJ9COC10 WICOC
TA20X 10 DJ9ZB
VI"20M 10 WA9EEO
YI"2GAN 10 W4YHB
YI"2S...B10 W2 UIG
YQiHCS Io WA1HAA
YR3AA 10 WTGO'"
YSSMC 10 OKSJA
WJEXO/KC.. to KOoX/4
WA6EGlIVOI 10 W. FLA
WB4KZC /KC& 10 W...1ZTL
WB6K BF/HKO 10 K6JR
XT2"'C 10 W1 AU
YB''''BV 10 KllDX/4

Propagation (from page 67)

" I'm a firm be lie ver in Ma il-A-P rop.
Don 't know how I eve r d id w ithout
it. "-KH6BZF.

For rad io amateu rs a n annual s ub­
scrip tio n of 26-issue s is $25, post­
paid . A two-month trial s ubsc rip tion
o f five issues is a vailable for $5 , post­
paid . S end a legal-sized self-a d­
dressed s ta mped envelope for a free
s a mple copy to :

Mail-A-Prop
11307 Clara S treet
S ilver S p ring, Md . 20902

73. George. W3 AS K

# s... li",e I:onve..lon, lor us. In olll., lim. I on...
in "HowTO lJI.I Shon-$kip Ch"rts" IP~I 'ing In
Ill. bOI "I tr.e Mginni"g 01 Ihl. l:oIumn.

• Indlc.l.s ~Ili"", lor 180 Mele, opening•.
•• IndiUT•• be,lli",. lor 10 Meier openi"~ .

Nol. : T"e ...rl , kl Ind HI..ell P,op. gIUon Chl rts
... inl. rlded lor diSllnl;Q g",eler lI.en 1300
mil.... Fo' sho".r dl,lene... use lh. p,,,.
I:eding S"o"-Sklp P,op"gli ion Chi".

CO Short-Ski p P ropagatio n Chart
J anua ry & Feb ruary, 1977

Lo c al Sta nd ard Time At
Path Mid-Po int

S."d
0 1111"1:. S.r.."" Sr.llons (MI"',)III.r.,s

",."" 25Q.TSO 75Q.I3OCl 1300-2300

'" N" Nil 10.15 (0-1) 10-1511)15-1 6 0-1)

" N" 10-16 (0.1 ) 0$-10(0.~ O$- I°il )
100 IS1" 10.1 2 1.2}
15- 16 I I 12-1 5 '~I16-1' 10-1) 15-16 ,.,

16-16 "18-19 ."
", N" 0$-1010-11""' 18:'I 07.(l8 (1)

10-1 2 0-2 ce-csro-, 06-09 IN)
12·14 (0-31 0$-101' -4) O$-l'r'1<4-16 CO.2 10.12 2'.1 11.1.4-3)
16-20 (0-1 ""[' 1.·16 4)

1<4-16 2.4\ 16-17 (3--4)
16-11 1-3 17·16 2.3l
17-16 1·2) 16·19 t .a
16·22 1) ts-zo ".. 07-09 {0-11 07-{'6 (1·2) 01-03 (2) 07·06 (2-1\

09., 011.3 oe.os 1'-31 06·09 (3-1! 06-15 (1-0
10·11 3) 09· 11 3·4) 0$-11 4·1 15·16 (2)
11"5r4} 11·15 (.-31 11 .ISI3., 16-18 t3 )
15·1 6 3) 15-16 t 4 15-1614•2) 18-20 4)
16·\6 1.21 16·16 2-3) 16·16 3·.) 20-02 3·.)
18·20 (0-1 16·20 1-2) 16-2(1 (2-4) 02-0.4 (2-3)

20-02 (0-2) 2(1·02 2-3} 0.·01 (2)
eo 07-06!"21 07.(l8 (2) 01·06 (2"1 07-06 :106-09 3·. 06·1 11 fHl 08·111 (2·0 06·16

09·1 6 . ) 10-16 4·1 10-16 1',0) 18-16 1 _~

18_1 9 t3} 16·18 (4.21 16·16 2" 1 16-19 3-
19·21 1.21 16·19 (3·. 16·1 9 '-·3 19·21 '-l
21-06 Il- l 19-21(2·3) 19·21 3·4) 21-03(3
06·01 (0·2) 21 .08 1'.3) 21·06 (31 03·06 !3.2l06-07 2) 06·01 (2 06-07 2-1

'" 17·19 (3·2) 17·18 (2.1) 17.161'-0) 16·19 (l-ol
19·05 (4) 16·19 (2) 16·19 2·1) 19-21 t '05-01 (3) 19·21('-,3) 19·21(3") 21·03 3)
07-09 (2·1) 21.()5 ('-) 21 ·03 (4-3) 03-05 4·2)
09_11 (I.()} 05·06t 03.()5 (.) 05-0& ?)

08·07 3"1 os.oe 13·2) 06·07 1'()
07.()9 1.() 06·07 1)

07·06 1-0

ALASKA
January & Fe b ruary, 1977
Openings G iven In GMT #

" " .. "To: Mere,. Mer. ,. M. '. ,e Mel. ,e
EUle,,, 21·23 (1) 18-22 1'1 03-10 1 OT·ll (1)
OS' 22-00 2\ 11l-12

""., , 12-13 1
Cenl'll 2O-23(1 } 16-22 (1) 03-11 j1) OT·ll (1)
OSA 22.00 (21 11-13 n00-02 (1 ) 13-" 1
W"sl",n 20-21ffi 17·11 i1) OH13I') 05.,2('1
OSA 21-23 18-22 21 03-0.4 2) 12·1e (2

""" " 22-00 (3) o.t-06 (31 1<4-1S 11)()O.(II (2) 06-" !'1 12·1.. 1)'
01.()3 (1) 1<4- ' 5 21

15-16 (3116-17 (1
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the existing FSK potentiometer. No switch is used
to turn RIT on/off since the total range is -+- 1 kHz
and is resettable to zero (The "l" in "AIT" on the
pane!') to within 10 Hz. See circuit below. All com­
ponents are mounted on a small terminal strip
soldered and epoxyed to the rear of the FSK poten­
tiometer. A1 is selected for the range desired and
is selected at the low end of PTa range. Range of
AIT is slightly more at the higher frequencies. A2 Is
selected to obtain centering of range at center of
RIT control rotation . Typically A1 =47oo and A2=
1000 for a range of -+ 1 Khz. The Xmit Set potentio­
meter is a miniature trimmer type. Diodes are 1N456
or similar.

An RIT scheme, by W7IV, has slightly more range
and utilizes a switch mounted in a small external
mlnlbox. See circuit below. Connect terminal 1 of
VFO A, the FSK varactor, to a pin on external con­
nector J5 (accessories connector on rear panel).
Many of the present connections to this connector
would never be used, such as Front-end a.g.c. Dis­
connect one of these to free a pin. All other neces­
sary connections (T/A, A/T. and -15 volts) are al­
ready on J5. The AIT potentiometer and compon­
ents are all assembled into a small minibox and
placed near the CX7.

My sincere thanks to all those who have written
me with these modification ideas and to those who
have reported their experiences with the modifica­
tions. Special thanks to KOHHP, WB1PA, W2SIL,
WONVE, and WB4ASK. This article would not have
been possible without the efforts of Suzanne Jones
who carefuly deciphered my notes and typed the
manuscript. •

Fig. " -W7IV RIT scheme.

Signal/One Improvements (from page 38) Making Ie Projects Work (from page 46)

nected to the p.c. board connectors. Masking tape.
or gummed paper tape can be marked and taped to
the loose ends of such wires until they are to be
connected to the proper external points of the
system.

In wiring up the interconnecting subsystems don't
forget to allow for the correct wi re size in those
cases where heavy currents are expected. It is good
practice to use heavy buss wi re or buss bar for all
ground returns. Some of the IC's in use today cause
very sharp switching transients, or spikes, on the
power lines and ground return. The heavy ground
return buss wire will help in minimizing spikes.
When running power lines to the various p.c. boards.
or subsystems, it is a good idea to use ferrite beads
and 0.1 mf. disc capacitors at the point of entry of
the d.c. power to each board on which high trans­
ient spikes are anticipated. In addition, signal lines
and switching lines carrying high speed clock
pulses should be coax cable such as AG-174U. Best
results occur when both ends of the coax cable are
grounded. Noisy interference can be run down with
an oscilloscope. This will be covered in the check
out procedure which follows. When the power
supply is remote from the system, be certain that the
cable co nnecting the two is sufficiently heavy to
prevent excessive voltage drop through the cable.
Reference to the copper wire table" will indicate
the size wi re needed in the power cable.

System Checkout
After co mplet ing the wiring of the Ie system,

overall system checkout can be accomplished in an
orderly manner by setting up and following a pro­
gressive routine. Upon completion of system wiring,
it is well to perform a visual inspection of all wiring
to ensure that the re are no loose or unconnected
wi res. Where plug-in p.c. boards are used it's sug­
gested that the pinout wires be checked for good
solder connection and correctness of interconnec­
tion. Install all IC's in their sockets. Be certain that
they are installed correctly (many IC's have been
lost because they were installed backward). Install
all p.c. boards in their corresponding sockets, again
being careful that the boards are installed correctly
and not backward. Recheck to be certain that the
p.c. boards are in the correct sockets and plugged
in correctly. To assist in correct installation of p.c.
boards that do not have keyways, identify one
end of each board with a spot of paint or tape and
use the same identifying spot, just below the p.c.
board, on the chassis or subassembly. Many IC's
have been lost, along with other components, due
to reversed installation of p.c. boards. This problem
is generally eliminated on commercial systems by
the use of keyways to allow installation of the p.c.
board in only one direction. After completing the

v.acto.
on VfO

Ground

RIT

<7.

PTa A
IA1A- 1I

Fig. 1o-K6BE RIT scheme.
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> 20k ohms > 2000 ohms

> 1500 ohms > 2000 ohms

Fig. 4-Resistance Chart . WB9LVI Scan Converter, (K4CNP
power supply. and power distribution).

Power Supply Connected to Scan Converter
+ 5 volts, digital 75 ohms 20 ohms
-5 volts, digital 125 ohms > 1500 ohms
- 5 volts, digital 125 ohms > 1500 oh ms
-8 volts, digital 290 ohms > 1500 ohms
-1 2 volts, digital 130 ohms > 10k oh ms
-1 2 volts, analog 160 ohms > 5k oh ms
- 5 volts, analog 160 oh ms > 2k ohms
+ 12 volts, all sources 490 ohms 50 oh ms
+ 5 volts analog 75 ohms 25 ohms

The chart shows the general resistance levels to
be anticipated when using three-terminal voltage
regulators (LM309K, LM320K, LM340K) with the
WB9LVI converter or other IC systems having be­
tween fifty and two hundred IC's Involved.
> = greater than

> 10k ohms
> 15k ohms

100 ohms
400hms

> 10k ohms> 1500 ohms

Power Supply Disconnected From Converter

Ohmmeter Ohmmeter
Negative Lead Positive Lead

Voltage Level and Type at Ground at Ground
+ 5 volts, digital > 2000 ohms > 400 ohms
- 5 volts, digital > 1500 ohms > 2000 ohms
(to memo bds. 1 & 2)
-5 volts , digital
(to memo bds. 3 & 4)
-8 volts, digital
(to 2 O'c lock drivers)
-1 2 volts, digi tal
(to MMSOSS's)
-1 2 volts, analog video > 2000 ohms
-5 volts, analog > 200 ohms
+ 12 volts, all sources > 2000 ohms
+ 5 volts, analog > 2000 ohms
(APR16, APR2S)

have been fabricated for that device which cor­
respond rather closely to the schematics in the aST
article. The analog demodulator board is on the first
p.c. board. This unit should be instal led in the rack
of 22 pin connectors, and with all other boards re­
moved, RI should be adjusted as described in the
subject article. When the desired oscilloscope pat­
terns have been obtained, a known test pattern,
such as a gray scale, should be used and observed
at pin 10 of U6. If satisfacto ry the re, the analog out­
put signal should be checked at pin 10 of U7. When
that pattern is successfully obtained the horizontal
sync pulse must be obtained by adjustment of the
panel-mounted 5000 ohm horizontal sync potenti­
ometer, and finally, the oscilloscope pattern obtained
for the vertical sync pulse by adjustment of the 5000
ohm vertical sync pulse potentiometer, mounted on
the p.c. board, must be confirmed. Boa rd number
two, the analog-to-digital converter, is then installed
in its socket and with a white tes t pattern co ntinu-

assembly and the visual inspection, resistance
checks at strategic locations th roughout the system
will catch errors and prevent loss of hardware when
power is applied. Fig. 4 shows a resistance chart
made up for the WB9LVI scan converter buil t by
the author. Note th at each of the voltage levels are
checked with a common 20,000 ohm-per-vol t meter
with both positive and negative lead checks. Since
IC's conta in semi-conductors they will show differ­
ent resistances when the pol arity of the sensing
vol tage with in the ohmmeter is reversed. It is not
advisable to use a digital ohmmeter as such an
instrument will not sense resistance of semiconduc­
to rs co rrectly due to the non linear characteristics
of semiconductors and the low sensing volt­
age employed in digital oh mmeters. A good
20,000 ohm-per-volt meter will have enough internal
voltage to overcome this problem. When testing the
d.c. resistance of the seve ral d.c. voltage mains in
the IC system, it can be expected th at th e more
uni ts tied to the d.c. main, th e lower the resistance
will be. Often, when the ohmmeter leads are re­
versed, the va lue of resistance will be quite low, as
indicated in Fig. 4. Resistance checks are useful to
ind icate shorts before ap plying power. While check­
ing various poin ts wi th the ohmmeter it is a good
idea to also check each p.c. board ground against
the common ground for continu ity.

Upon completion of the resistance checks the sys­
tem is ready to be progressively tested and adjusted
under power. The first step is to disconnect the
power supply from the rest of the IC system and
test each voltage level. When performing this test
always place some load across the regulated output
voltage being checked . Many of the three terminal
regulators in current use will not regulate properly
unless a nominal load is placed across thei r output.
As an example, for low voltage regu lated outputs of
plus or minus 15 volts o r less, a 100 ohm five watt
resistor will provide enough load to ensure that
properly connected regulators will regulate. Check
each regulated output voltage from the power
supply. If any of the voltages are not within tole r­
ance, check the filtered unregulated input voltage
to the regulators to be ce rtain that it is at least three
volts higher th an the output voltage. If it is, the
regu lator is not within tol erance or is connected im­
properly. Once all regulated output voltages are
within tolerance and the power supply is checked
to be operating without undue heating at any point,
a progressive checkout of the IC system may be
initiated.

When making a powered check of an system, one
should sequentially check everything visually.
Check the power supply for proper performance
and then check, board by board the p.c. boards and
identifiable components of the system. As an ex­
ample, co nside r the WB9LVI slow-to-fast-scan con­
verte r' referred to earlie r. Printed ci rcu it boards
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Fig. 6-Typical Timing and Control Signals , WB9LVI Converter

Note (a): LS consists of 128 pulse groups at approx­
imately 1.92 kHz rate with a 15 Hz group rate. The
blank ing pulse between groups is - 130 >'s. Pulses may

be seen by changing to 1 ms/div . or less.

Note (b): HS consists of 128 pulse groups _ 0.984 MHz
pulse rate with a 15 Hz group rate . Pulses may be seen

by changing to 20 - stai v.
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Note (a): 128 pulses at 2.9 MHz pulse rate , group rate
.... 15A kHz rate , Individual pulses may be observed with

scope set at 2 I's/ div, and positive sync.

Note (d): When converter is set fo r 128 ttnes-oer-treme,
alternate level gray sca le patterns are not produced on

the oscilloscope.



ously applied to the input of p.c. board 1, R2 is ad­
justed until digital pulses are seen with an oscillo­
scope or counter at all four pins of the binary
counter U15. If a co unter is available R2 may be
adjusted for a frequen cy of 130 kHz or higher as
stated in the manuscript. In like manner, RJ on the
front panel should be adj usted so th at pin 8 of U12
produces a 7.69 kHz signa l. With these two boards
operating, the next three boards must be installed
as they are all required to obtain the counting and
contro l signals needed for th e rest of the scan con­
verter. Fig . 5 shows the frequencies that should be
obtained at va rious points in the fast and slow tim­
ing chains, and th e control pulses obtained to
operate the co nve rter. This c hart is offered so th at
the reader might use it to check the specifica tions
of the counters and gates used in th is converter and
derive the same figures. As an example, the 741 61
counter divides by 2, 4, 8 and 16, thu s, from the
specifi cations for th e 74161 , one should expect that
the input frequency to pin 2 would be divided by
two at pin 14, by four at pin 13, by eight at pin 12
and 16 at pin 11, and also pin 15 which is the carry
pin to a following counter. In thi s manner, the fre­
quencies which are supposed to be available at al l
points of a divider chain may be easily derived and
logged before checkout. Control sig nals such as
SW, MSW, HS, LS and others may be likewise
derived, or where derivation is not obvious, checked
with an oscilloscope for their presence. Fig . 6
shows a partial diagram of timing and control
signals for the WB9LVI scan converter. Most of thi s
diagram can be deri ved prior to building the system
simply by reference to the specification sheets for
the IC's used , and will serve as a very useful device
when checking out the system. It will show both the
frequency and phase relationship of the various
control sig nals. When checking out the physical
system, the lack of any of the needed signals will
indicate the area in which the system is not operat­
ing as it should. It is by thi s means, step by step
that the entire system may be checked out, adjusted
and made to operate. The W89LVI scan co nverter
is used only as an example. The same type of
chec kout is needed for any IC system, and th e
larger the system, the more one should layout in

(continued on page 77)

Volt. To Freq. Converter (from page 41)

location, sent over the lin es, and then co nve rted
back to a d.c. voltage at th e readout point, a much
better system develops. Changes in line character­
ist ics will not ch ange the frequency of the audio
voltage. A 4151 can, of co urse, change a d.c. vo lt­
age to an audio pulse train, but how to co nve rt the
audio frequ ency back to the orig inal d.c. voltage
level ? Guess what? Use another 4151 at th e read­
out end. It hasn 't been emphasized yet but th e

4151 can also be wired as a frequency to vol tage
converte r. The circ uit is shown in fig. 4. So, two
41 51's wired back-to-back ca n make a complete
analog-digi tal-analog transmission system. The cir­
cuit of f ig. 4 can, of co urse, be used alone whenever
a frequ ency to voltage co nve rsion scheme is de­
si red. However, it requires a square wave input with
preferably a smal l pulse wid th. Si ne wave signals
must be "squared up" by going through a trigger­
ing circuit of some sort, first.

The 4151 will , in time, probably become one of
the more popular IC's on the mar ket. Other manu ­
facturers are also starti ng to produce simil ar one­
chip co nverters. The 4151 should be available now
in many of th e mail order houses wh ich cater to
hobbyists wanting advanced technology IC's. •

CO Reviews (from page 34)

Input sensitivity is rated at 7 Vo lts RMS on the
low range (5 Hz-35 MHz) and 2 Vol ts RMS on the
high range (30 MHz-200 MHz). Input impedance is
switch selectable, either 50 ohms or 1 Megohm.
The low impedance range is recommended for use
up to 35 MHz to minimize stray pickup. The high
impedance input wi ll min im ize foading of the
circuit.

A neon over range indicator will fl ash on if the
input frequency is greate r than 100 kHz, when oper­
ating in the kHz position. Thi s is only to alert you to
the fact th at the full freq uency is not being dis­
played, but may lack th e first 3 digits.

Another nice feature of the YC-335D is the capa­
bility of operating from either a.c. or d.c. Two power
cords are supplied with the unit and a switch on
th e rear panel se lects 117 v.a.c. or 12 v.d.c. The
a.c. supply may be rewired for use on 200/2201
234V 50/60 Hz if requ ired.

Th e YC-355D is a well built un it with all ci rcui try
except the powe r supply built on a sturdy dual clad
epoxy board . The att rac tive stee l case has a fl ip
type carrying handle, wh ich serves to elevate the
front of the unit when placed on a bench . The
YC-355D represents real va lue in a frequency
counter for all around amate ur use. _

SSTV Overview (from page 21)

your location , pictures, or whatever on ta pes and
have them handy for playback whenever you de­
si re. As a matter of fact, many SSTVers do not own
a camera, th ey just use tapes made up for them
by someone who DOES own a TV camera.

Equipment /Iems And Operational
Procedures

Next month, Part 2 of SSTV, AN OVERVIEW, will
discuss specific pieces of equipment, how they are
used, and operating practices.

(To Be Continued)
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HAM SHOP
••••••••••••••••••••••••••••
FREE TO CO SUBSCRIBERS
••••••••••••••••••••••••••••
A"urthln, III",., Norw:om....rclal I<U .r. J 0
c.ntl ge, word In(Judi"9 .tll),...latlonl .nd
.tela'I._", Com....'clal .ncl Of,lnlz.tlon MI.
• ,. 35 cents per wOld. Minimum d'llrve
II .tO . No ad (non-suMerlIN,) will be o.lnle<!
U"leU IccomPln!e'd by 'lOll ..mltt.nee. F ...
to CQ IUbocID.... (mllllm"m 3 lin.. per
montftl. Illcenl CQ mIllin, lIbel mUll
accom"."., ..:l.
elosl.., o,t.: Tne 1011'1 alY In Ill. Il'llro
monln prlcedi", oltl Of publication. SOU"..
II•• ..,v.rtl In<I .Qulp.....nt (onl.. l-..a In
HIm snOi> h not _" Inv••U,.tla, tI••
O"tllI"'., of CO unnot vouch for tn, ....._
ch,nal.. IIstlo 1"...ln. OI'lcl III corrlopon­
OlnCI Ino '0 copy to: CQ Him Shop. 14
V.nd.........t •• Ave., Port WaShington. No....
York IIOSO.

WANTED: Car telephones and mOllile tete­
phon" plrts, heads, caDles, etc. Gre'J Hyman,
t1 Yonkers Ave. Yonkers, N.Y.I010J. (914)
476·4330 .

I KW (CONTINUOUS OUTY) LINEAR amp·
lifier, custom manulactured most compact
with h.....y duty power supply, used once
only In pe"ect unused condition, 5193 plus
UPS frei'Jht (40 lbsl . Oun'J, WA6SNC, 210
Richa.dson Avenue. San FraneiKo, CA 94123

SURPLUS COMPONENTS. communication
and I.n equipment. Illustratea eatalog .25. E.
F••neh, P.O. Box 249, Aurora, IL '050 1 .

GENERAL RADIO '50 A impe(lance brid9",
•econditioned, ealiDrat.." 5 15 FOB UPS.
PtlD. 5220 Ca.lin'J'ord, Rf".nid... CA 92504 .

OLD RADIO PROGRAMS ON TAPE· Fo.
inlo send S.A.S.E. to: Tape Trad.., 1705 Kay·
win Av• . , Bethlehem PA 180 I 8 .

ANTIQUE RADIOS FOR SALE . 51.00 for
list 01 I SO seu. W2GHF, 45 AIl.n Dr. Wood.
stOCk, N.Y. 12498.

WANTED: National NC·la3 Rcvr. In good
eondition. Stat. pric... also schematic for
1939 Atwater Kent Mode1559. T.C. Str••p.r,
5265 Madison Rd. M"dison, OH 44057.

MUL TILINGUAL COllege g.ad, extra crass,
First Phone, etc., w"nlS ch"lIenging JOD. R.
Wilson. 1534 Garnett no. 10, Shawnee, KS
66214.

WANT 2·KW Linear. in good condx. Cuh or
Swap 10. Ampex 600 Tape reco.der in lik"
.,.w ccncx. WILMS, Box 4a, Ballardvale, MA
OU 10 .

FOR SALE OR TRADE : QST/73 /CQ SASE
tor lin. Guimares. RFD 2, Box 4ao, Midell".
ooro, MAOl346.

SELL, New W.E. Co. T.T. Padt 51 .50 ea.,
N..w Hallicrane. moOi'e mount MRI50
510 .00 . JosePh Arno.,.. KlMZE, P.O. Box
455. Valley SI.eam. N .Y. 11582 .

FOR SALE: YIeSU Monilo, Scope YO·IOO
.. ith 9 MHI IF cprton. Mini condition in o.i<g-.­
inal carton. Complete 5150 .00, Ya.su Land­
Ii.,.. phone patch and _ak., SP·IO I PB.
N....... useo. In original ce-ton. Complet" 550.
lJ,.E. Pr09line. Mint condition. Just O\l'.,haul·
.d and peaked lor MARS 2 ·mete, VHF, piuS
4 amaleu, VHF ,epe"te. chann.ls. M.asu.ed
output 20 walts. Translster power supply. tn.
stalleo Am.co p,e·"mp giv.s nlgn sensitivity.
Complete witn aU cables lor mobile or base
installation, 5200, plus shlppin'! and Insu,ance
Will tn.ow In " OE Progllne 50 walt power
supply IS Is. Raben S. Woodbury. 12 M...·
dowb,oOk Rd., Dover, MA 02030.

QRPp STATION: A.gonaut nb/cw. S band.
lransceiver. Aut tuner, power supply & thure
mic. 5215, Wally Cooled"e, WIIOO, .5 New _
po.t Dr. , weSllo,d, MAOlla6 .
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FM CONVERTER BY PALOMAR. Convert
you. Gonset 2 AM or many otner 2 AM rigs
540.00, with 5 c.ystals. BOD Krueger, 886~
Hillside Or., HiCkory Hills, IL 60457.

SELL: Heathkil HWIOO Transceiver wilh AC
Power Supply . 5210 . Hammarlund HQ170
Receive. and spk'. U50. SABO, 2411 - 1st
Ave. W., seattle, VolA 98 119.

HEATH KIT OR.n, mint condo six oand,
5' 0 .00. sell.do< 233 II Iris Av., Torranc., CA
90505.

HEATH HR-IOB R.ceiv.r Someo.,. c.rtainly
wanu tnis nice one lor S. Nunoaum, Box 695
C.. ry QU"d, W. Lalay.tte, IN 47906.

UNSCRAMBLE POLICE CODE with o ..ece­
.rs. Wo.ks on all se.nners .. nd receivers, For
prices and D,ochur., w.ite: Don Nobl.s,
Route 7, Box 265B, Hot Sprin'Js, Ark. 7190 I.
(5011623.(;021. (Oeal.rs Wanted)

RTTY CLOSEOUT _ NS-I A PLL TU while
tney last. WI••dlt.st.d S 2 4 .95. Board 53.00.
All postpaid. SASE fo, Info. Nat Stlnett.
Electronics, Tav.res, FL 32778.

FREE CATALOG - CalCu la tors 54.9~ each,
ultrasonic devices, digital the rmometers.
strODe light kits, m.mori.s. phot09raph lc etec­
tronic f luh units, r.charg""b le betterjes,
LEOS, tfillnsiston. lC's. Piezoelectric c rystals.
toroidal co.es. unlQu. components. Ch.. ney's.
Box 21038. Denv.r, CO B0221.

TECH MANUALS fo. Govt. su,plus 9"ar ­
U,SO eaCh: SP~OOJX, URM-25D, OS.,A/U,
PRC.,.9 ,I O. ThOUsands more .vailaDI•. Send
~O cents (eoin) fo.22·p.. ge list. W&IHD, 12IB
Ro.. nne Drive, Wattllngton, DC 20021.

HAMMERLUND HQI29X R.ceiv.r originll
Owner ....... modl'~d 900d working cono;.
tion SlOO Pido< UP only. No.th.idge, Calif.
(213) 349-2809 .

WORKED CENTRAL AMERICA certificat.:
Wo.k .. II 7 eountri"". Send lin and 51, K5­
ODZ. 4105 Willowbend BlVd., Houston, TX
11035.

LAMPKIN 205A FM Deviation Meter . FOt'R
SCALESI CIe.. n. 5150 FOB. Shack cl""nup,
simil..., 1151 SASE. W4APl, Box 4095, A. ling_
ton, VA 22204.

HALLICRAFTERS, SR~OO, W6PS, A-I 1325.
Will t rade lor Swan 250·C. Russell 196aO
Mountville 0 r, M.. pr. HU; OH HI31 (216)
662.2175.

WANTED 136 B·2 Collins Noise Blanker.
SELL: Mint la t e Swan 350 xcv r w/acc. W7­
KSG 1816 E . 2990 S. Silt Lake City. UT
84106.

WANTED: 2 or 3 et. tribander KW linea" 2
meter rig, cw key••. Will Robe,h. WA4PSL,
P.O. Box 907. Roseboro. N.C. 28382. (9J9)
525 ...... 31.

BUY SELL TRADE. W.it. for tree mlile.
• •

'JIVe name aOd.ns, caliletle.s, complete stod<
01 maJo, Draolds, n ..w and reconditioned
.Quipment. Call for best d... rs. We buy Collins
D.a+<e, SWln, etc. SSB & FM. Associat.d
R"dio 8 0 12 Conser, Ove.land P;Uk. Ks. 66204
913'381·5901 .

WANTED: Copy 01 mlnu.. 1 lor Collins 325_1 .
II you send m .. nu..1 I will xerox "nd retu.n.
Wally Cooledge, W2100. 15 Newpo.t Or.
Westford. MA 0188' .

SELL: ClegtJ FM·27B. lat.n mint. 33 watu
out, 5280 ; Swan 14·117 PS, Exc. 579 W4.
MGL. 7010 S.W. 16tn st.. PI.. ntation, FL
33311.

1916 USA CallDook. Lik. new concx. 51.00
W2JBL, 123 Davis Ave. , Hackensack, N.J.
01601.

HT 44 Hallicr.. ners Exciter with Pwr Supply
in wo.king condo . Pick up only S 1 5.00. Hank
Van Handl., 139 Howe Ave. Passaic N '
010~~ . " .~.

DRAKE SW·4 Short Wave Receiver, Excel­
lent COndl(, $150 . WABVFK (513).314.3065.

SELL· Sw.n twins 600.T xmtr, 'OO·R Rcvr.
like n.w Spkr. incL S 600. C. Jones, (21 3)8 as·
0419 .

SB J4 WANTED FOR PARTS· Describe and
Prlee. Ronald Bryant, wa KUV, 2'38 Perdue,
ColumbuS, OH 43211.

COLLINS all .ound emDlem, KWM2A, 312
85, 516F2 pwr, 30 LI L ine . r, Comptet. xtal
pack, all C4lbles, manUIIs. K5CKQ 52500.00 •
C.O. Hagler, KSCKQ. 1831 Cuh. Rd., Law­
ton,OK73501.

SELL , Touch Tone Pad. CMOS Chip, 525.
HR2A 5125. Both Shipped. WA9WDB/PS,
John Tele50 10511 Tenneco 0 r, , Houston. TX
11099.

WANTED: Old radio magulrwn such U Mod·
••n ElectriCl, R adio BrOldcut, RADIO.
Radio N.ws. Eleetrie.a l Experim.nter, Popu·
lar Radio, Popular Electricity. Will Poly casn
or tr,d. If desired. E .... Rasmussen, 1'4 Lew­
.11 St.. R.dwood City, CA94062.

SELL: Hallicrafters FPM 300 MK II Mint
SH5 flrm. Ray, WB9 LKC, Rt. I, Custer, W I
5H23. (715)592-4136.

WANTED: A llied A2516 Ha m Recelv.r.Jonn
Savonis, 410 Blake Rd .• New Britain. CT
'0'5 J.

WANTED - Y.. esu F R I OI on must b. In \Iood
condition. Call collect afler 5:30 (4191334.
3462.0nio.

SALE : Tested IN4I50 Diod.s, .03 .. - Min
QTY 100.'4 Olt R.. ms(FlatPkI·Tenea.J5
ea.• Min 10. PlumDicons 550.00 ". Plumb;'
con tOke· Frm COlor eam. 550.00 . PaUl Went·
z.l, KOOBC, 16266 Finland Av... Rosemount
MINN 55068.

EICO J20 Trans. with 130 mOOI. 530 both.
H.ath DXOO a 530. Scott Cronin. WB2IMX,
33 N. SuffOlk D•. , Rocky Point, N.Y. 11771 .

OXER't send SASE for List of TX Parts, .te.
W'RW 8600 Skyline Dr., HollywOOd CA
9004'. '

SBE_34 SOlid state 80_15 AC-I2V POW., mike
AC·DC pwr cordS, m .. nu.. l; Carl Fln.ll Jr.
I I 11 Hickory B.. rk Lane, Bloomfield HllIt,
Mlcni'Jan4S013.

SWAP: BOLE X 16 ·mm mO\l'Ie cam.ra 3 lens­
et on turret , r.. ng.efinder view.r, be.utiful
COndition; lor 2 Kw Linear or cash. O. seee­
han, Box 48, Ballardvale, MA 0 I 8 10.

SELL : Hamma.lund Revr. mod.1 $Pii00
Tunes 5 40 k.x. to 54 MhZ. Nlvy ABA' Tunes
15 k.e. to 600 x.e. with P.s. m..k. off•• o.
swap eQuipment, Alan Mark. P.O. Box 372,
P.mb.oke, MA02359.

SELL: Johnson 275'walt Matchbox plus250.
leet n..w 450-ohm TV open wi•• lin•. 170.00
FOB. E. SI"cy, 103 E. Bartl.1t Ave.. selan,
WA,98U2 .

SELL: Heath HW202 2 meter t.ansc.iver
52/52 94194, 16/76, AC supply, ton. burst
unit. lik. new, 5210. WA9HRN C. Pitehe., 5
Whitehall Court, Buffalo Orov", IL 60090.
ph. 13121537·4655.



Making Ie Projects Work (tram page 75)

advance what the various signals should be, from
stage to stage. In some systems it may be more ef­
fective to begin the "power on" checkout at the
output of the system rather than the input. A good
example of this method of checkout is described in
the WpLMD keybcard.! It will not be described here
as the original description is quite complete.

In Case Of Trouble
It is very well to describe the various methods of

checking out an IC system and how to derive the
signals that should occur at strategic points. But
what happens when those signals just don't appear
where they should. This happens to almost every­
one who builds a sizeable IC system. I have run into
my fair share of odd things that prevented IC elec­
tronic hardware from working as the book or article
said it should, and here are just a few of the many
"glitches" seen. First, the self-inflicted problems
(assuming that I have a proved set of p.c. boards)
such as wrong connections, cold solder joints,
solder bridges, IC sockets that simply do not have
all of the pins soldered to the foil , or Ie sockets
where one pin has been bent and turned under dur­
ing insertion in the p.c. board, thus no IC socket
pin to solder. In the category of self-inflicted prob­
lems is the one of inserting the wrong IC in a
socket, or placing it in the right socket, backward
(bad for IC's). Also, diodes inserted into the boards
backward, or perhaps the marking on the diode was
wrong, or the diode was bad. Wrong values of
resistance or capacitance are always managing to
crop up where they shouldn 't. Even with boards that
are known to work, I have found errors in the litera­
ture accompanying the p.c. boards as to how and
where to install the various components. Be susplcl­
ous of everything, and it will payoff in the long run.
In the category of self- inflic ted errors there is the
business of shorts or wrong voltages from the power
supply. There is no point In dwelling on these mis­
takes as they invariably catch the attention of the
builder very shortly after turning on the power,
otherwise known as the smoke test.

The second major area of system problems falls
into the category of what one might call built-in, or
non self-inflicted mistakes. In this category I have
run across open circuits in the foil between two
points that should be connected, and no continuity
between points where there should be continu ity.
I have found that it is best, in checking for contin­
uity between IC's to check from the IC pin at one
end to the IC pin at the other end of the supposed
closed path. This check will catch open circuits in
the IC sockets, cold solder joints, breaks in the foil

' ''An SSTV KEYboard", Dr. Robert Suding, WDlMD, CO,
September 1974.

and any and all other faults causing the open clr­
cuit. Other causes of system failu re that can be
considered built-in include components that are
marked wrong (here pre-test pays off) and active

(continued on page 80)

Low Speed timing chain ' (U34-U37)
U34 pin 2-1 .92 kHz

pin 15-120 Hz (divide by 16)

uas pin 11 and 15-7.5 Hz
U36 pin 14-3.75 Hz

pin 13-1 .875 Hz
pin 12-0.9375 Hz (1.0667 seconds period)
pin 11-0.46875 Hz (2.133333 seconds period)
pin 15-0.46875 Hz (2.133333 seconds period)

U37 pin 14-0.234375 Hz (4.26667 sec. period)
pin 13-0.1171875 Hz (8.53333 seconds period)

High Speed Timing Chaln1

U30 pin 2 1.01333 MHz (rate)
0.98333 MHz (with a frequency ctr)

pin 15 63,333.33 Hz (rate)
61458 Hz (with a frequency counter)

U31 pin 14 31,666.67 Hz {rate)
30729.17 Hz (with counter)

pin 13 15,883.334 Hz (rate)
15,344.58 Hz (with a counter)

pin 12 7916.667 Hz (rate)
7682.92 Hz (with a counter)

pin 11 3958.334 Hz (rate)
3841 .12 Hz (with a counter)

pin 15 same as pin 11 except pulse rather than
square wave.

U32 pi n 14 1979.167 Hz (rate)
1920.57 Hz (with a counter)

pin 13 989.833 Hz (rate)
960.29 Hz (with a counter)

pin 12 494.792 Hz (rate)
480.14 Hz (with a counte r)

pin 11 247.396 Hz (rate)
240.07 Hz (with a counter)

pin 15 sameaspin 11 except pulse rather than
square wave.

U33 pin 14 123.698 Hz (rate)
120.04 Hz (with a counter)

pin 13 61.849 Hz (rate)
60.02 Hz (with a counter)

The reason for the difference between the rate or
its reciprocal, period, and that derived with a fre­
quency counter, is due to the circu itry that stops the
crystal clock drive pulses during fast-scan vertical
retrace. The frequency counter counts all pulses in
a given period of time. The rate or period seen on
a triggered oscilloscope will be higher as the
blanked period will not be observed on the scope.

Fig. 5-Timing Chain Frequencies and Periods, WB9LVI SCan
Converter.
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SAROC Convention 21

Eimac, Div. of Varian .. Cov. IV

Genave 31

Robot Research 19

QRP (from page 49)

resulted in unbelievable improve­
ment in Argo performance on C.W.

When in the 80 Hz position . the de­
sired signal is literally " there all
alone." except when a vastly strong­
er signal is very nearby-30 Hz or
so. Since I've installed the filter last
year. I have encountered hard ly a
situat ion where I could not copy the
des ired signal regardless of CRM
and signal strength. The only impos­
sible situation appears to be one in
which a much stronger signal is very
close to zerobeat with the desired
signal. S.s.b . copy remains good,
and the rejection of unwanted s.s.b.
signals is a worthwhile improvement
we ll worth the small loss of audio
fidel ity. But what difference does a
little loss of fidelity make with re­
spect to s.s.b., once vituperatively
referred to as "quacking ducks"? In
short, once the filter is working , any
motivation to find a better receiver
is lost! 73, Ade, K8EEG /Q

Novice (from page 32)

your call letters prominent ly in the
upper left-hand corner, 13 cents or
24 cents of postage in the upper
right-hand corner, and your mail ing
address in the usual place, Send
these envelopes to your call-area
aSL bureau. the address of wh ich
appears in OST each month and at
the head of your call-area listing in
the Call Book. The bureau will d is­
tribute your cards about once a
month.

If you work only a couple of OX
stations a month. the fastest way to
send ca rds is normally to their OX
Call Book addresses. For promptest
service, you may send your card by
airmail and include a return envelope
with enough International Postal Re­
ply Coupons to prepay the airmail
return postage. These IRC's are
purchased at the Post Office. But
there is nothing cheap about them.

l o ur personal opinion is that Incruc­
l ing IRC's with cards may save t ime.

but they do not increase the percent­
age of replies received appreciably.

I I If the OX station says " OSL via -r-r-r-."
I I send your card to the spec ified sta­

tion accompan ied with an addressed
return envelope, and your card from
the OX station should appear in your
mail box as soon as the OX operator
sends his OSL manager the neces­
sary information. Some amateurs in­
clude an extra stamp or two with
their cards to these OSL Managers
to help pay thei r out-at-pocket ex­
penses, although there is no obilga­
tion to do so.

lf you work a OX station whose
address is not listed in the Call Book

62
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AT ROHN YOU GET THE BEST

\

\

\

\

o..;.oon OIl1roa,co __ 10'1(;
P O eo. 2000 "-".. ......61110'

Unarco-Rohn

"

CHANGE, ADJUST OR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THE GROUND.

" you have a Rohn 25G
Tower, you can convert it to
a Fo ld-over by simply using
a conversion kit. Or, buy an
inexpensive standard Rohn
25G tower now and convert
to a Fo ld-over later.

Rohn Fold-overs allow you to
work comp lete ly on th e
ground whe n instal ling or
servicing antennas or rotors.
Th is eliminates the fear of
c l im bing and working at
heights. Use the tower that
reduces the need to climb.
When you need to "get at "
your antenna ... just turn
the handle and there it is.
Rohn Fold-overs offer un­
beatable utility.

Yes! You can convert to a
Fold-over. Check with your
di stributor for a kit now and
keep your feet on the ground.

How You
Can Convert

Your Rohn

25G Tower to a

FOLD-OVER

News And Views
John Harper, WN6JBO, 7333 Chip­

pewa Ci rcle. Buena Park , Ca. 90620.
says that next to the thrill of his fi rst
OSO on the ai r was getting a RST­
579 report from Saraso ta. Florida.
running 2 watts of power. But then
John always runs " flea power" with
his Heath HW-7 drivi ng a dipole 25
feet high. He has worked 19 states
and Canada on 40 and 15 meters in
seven mon ths . " If condi tions eve r get
bette r-look out WAC!" ... Ern ie
Redpenn ing, WB9TIZ, 4200 Van
Buren, Gary, Ind., 46408, got his
Novice tick et on February 16, 1976.
passed his General exam on May 28,
and got the General ticket on July 16.
He started with a Heath HW·16 feed­
mg a coaxial-fed. 40-meter dipole
and graduated to a FTDX·560 trans­
ceive r, Dentron super antenna tuner.
and Heath r.t. wattmeter in March.
Ernie had 47 states confirmed as a
Novice and now has a Bicentennial
WAS and 27 countries worked . mostly
on 20 meters. where a aa-rneter co­
axial-fed dipole is not supposed to
work. But, in spite 01 the high s.w.r.
on the coax . the antenna coupler re­
duces it to 1:1 at the FTDX antenna
terminal.

We will be waiting for your pic­
tures, " News And Views." and sug­
gestions. Mail them to : Herbert S.
Brier, W9AD, Novice Editor, CO. 409
So. 14 St., Chesterton. Ind. 46304.

73, Herb. W9AD

(Russian an d other East ern-B loc
countries do not list the addresses of
their amateurs). send your card to
the station via its National Q$L
Bureau listed in the Call Book or
periodically in O$ T. But il you have
up to 20 foreign ca rds to send a
month, the new "ARRL Membership
Overseas O$L Service, " 225 Main St.,
Newington. Conn. 06111 , may be the
way to go. See October 1976. O$T
for details. The main objection to
sending and receiving foreign OSL
cards via bureaus is the lime con­
sumed-up to two years for the
round trip.

Finally, there are the private OSL
Bureaus operated by W3KT. K60X,
W7IZH. and others who offer 10 for­
ward OSL cards from U.S. to OX sta­
tions for five to seven cents a card .
using OSL Managers. OSL Bureaus
and di rect mailings when necessary.
Some of these privately-operated
bureaus have been in existence for
many years and have offered excel­
tent service. Many others have ap­
peared and disappeared in a mailer
of weeks. especially those who have
attempted to forward cards between
U.S. amateurs.

January, 197 7 • CQ • 7 9



Making Ie Projects Work (from page 77)

components such as Ie's that operate properly
when tested statically or at low speed, but fail at
the speed required in the system. At any rate, both
the self-inflicted and the non self-inflicted mistakes
can be reduced greatly by careful selection and
test. There is always one final source (I hope) in
case of trouble, and that Is to inqui re of the author
of the system as to your problems (and please don't
forget the self-ad dressed stamped enve lope) . In
those cases where systems are built up on a series
of p.c. boards it may be possible to send your
boards to the author or someone else who has the
system working so that he may check out your
boards in his system. II is a good idea to write first
and get the permission of the author before ship­
ping your boards. One could dwell on the area of
troubles indefinitely and it seems that no two diffi­
culties are ever exactly the same, but I believe the
above guide lines will help to find troubles and
eliminate them in even sizeable systems.

System Check Out
In my order of doi ng things, this phase comes

after the system has been made to operate. To con­
tinue with the WB9LVI scan converter, once a signal
is obtained that is recognizable on the screen of a
monitor I prefer to then work from the output back
to the input of the system. The video signal should
be observed with an oscilloscope. Even a simple
scope with a relatively low bandwidth can serve
here. It is best to have a recognizeable signal
source, such as a gray scale, which may be identi­
fied by means of the scope at the video output of
the co nverte r. Once that is seen, the output digital­
to-analog resistors can be adjusted to prov ide uni­
form stair steps. The resistors in the output emitter­
follower may be adj usted to provide an optimum
video /sync ratio signal. If trouble is encountered in
obtaining all eight steps in an eight-step gray-scale
signal source, it is well to work back to the memory
boards and check them (the four bits) one at a time.
II may be that one digital bit is not getting through.
In this case the fau lt can be quickly found by check­
ing the output of each shift register around the
board until the faulty one is found . If a smooth 256
line picture is not obtained one may check the out­
put line and pixel doubling section. The output line
buffers must be checked to determine that all four
digital lines are being t ransmitted through them , and
the adders and latch and multiplexer also checked
with a scope for signal continuity. In like manner,
the timing circuits and control circuits should be
examined to assure that the signals are clean and
as they should be. The input c i rcuitry should be
examined for correct speed and signal shape and
"tweaked" as necessary to enhance the output
picture on the screen of the monitor. These steps

80 • CQ • JcmuClry, 1977

may requi re repetition as they often interac t on
other circuitry requi ring readjustment. The picture
on the monitor screen is the final factor at this time
and ad justments made are subjective and to the
taste of the observer.

Final Assembly
My station contains considerable Heath gear, and

I enclosed the WB9LVI converter in an 5B-102
cabinet and matched up the front panel paint with
Heathkit co lors. There are a few practlces that I
have fou nd very useful in making a clean-looking
system. Rub-on decals are available from severa l
sources, but they must be protected once applied
to the fron t panel. Good results can be obtained by
spraying the enti re panel with a th in coa t of c lear
lacquer after rubbing-on the decal information. Care
should be taken that the system doesn't overheat
when installed in lis cabinet. Most builders at the
WB9LVI converter build the power supply on an ex­
te rnal chassis to red uce the heat problem ; however,
seve ral systems have been built wi th the power
supply enclosed in the same cabinet with the active
components with the assistance of forced-air cool­
ing. Where the power supply is enclosed with the
system it is good practice to be very sure that noth­
ing overheats during operation. Many of the IC sys­
tems of interest to amateurs use IC's that are being
pushed nearly to their specified limi ts. Excessive
heat will show up quickly as a degraded picture,
followed by failu re due to overheati ng.

With all of the gloom that is spread throughout
this article, I would like to finish wi th a silver lin ing
to the difficulti es of getting an IC system to wo rk.
My personal experience has been that once over
the hurdles of making the thing " go", it keeps right
on going indefinitely. I have had th at result with
monitors, keyboards, scan converters and other
digital ci rcuits. One great advantage in having a
working digital system in which the "infant" Ie fail­
ures have occurred is that it wi ll continue to work
as long as the user keeps screwdrivers and such
things out. •
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VAESU Deluxe "101" Series
The Ultimate Station Combination

• FL·l01 Transmitter • • •FR·101 Digital Readout Receiver

And ... For General Coverage - Our New FRG-7 !

,
I,,,

• 160 thru 10 Meter coverage wIth two auxiliary
bands • All mode operation: SSB. CW, AM, and
FSK • 240 warts PEP • Reliable, plug-in circuit
boards • Built-in AC supply • Built-in . fully ad­
justable VOX • Automatic break-in CW operation
with sidetone • Indicator light tor internal VFO op­
eration • Provision for optional RF speech process­
or • Buil t-in final cooling fan

• Total Coverage: 160 thru 2 Meters with optional 6
ana 2 Meter converters • Provision for all mode re­
ception; SSB, CW, AM, RnY, and FM with optional
filters and FM detector • Complete transceive cap­
abil ity with all 101 series equipment • Reliable,
plug- in circuit boards • Selectable fast or slow AGe
• Bunt-in. threshold adjustable, noise blanker
• Better than 1 KHz readout on all bands _ Fixed
channel, crystal-controlled operation .. + 5 KHz clar­
ifier • Built-in calibrator 25 or 100KHz (selectable)
• Indicator lights for internal VFO and clarifier
• Built-in AC and 12V DC power supply

FRG·7 Receiver
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• Synthesized all solid state hi-performance
• Triple conversion • Continuous coverage: 500
KHz to 29.99 MHz • AC or internal battery with
automatic switching in case of power failure
• USB/ LSBI AM/CW _ Drift canceling circuit
• Ceramic IF filters _ 5 KHz direct dial readout
• Many, many more super features found only in
receivers at three times its price! See at your dealer,
or write us for brochure

I,
I

e r a ro•\iil.....
V

Yaesu Elec t ronics Corp., 15954 Downey Ave., Paramount, CA 90723 . (21 3) 633-4007
Yaesu Electron ics Co rp ..Eastern Service Ctr.,613 Redna Ter.• Cincinnati, OH 4521 5. (51 3) 772· 1500
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Put EtMAC's 3CX400U7 ceramic-metal high-mu
triode in EIMAC's CV-850 cavity and gel over 13 dB
gain in the 850-870 MHz land mobile band.

Simple? Yes.

Reliable? You bet.

EIMAC has the answers today for tomorrow's
communication requirements. For details contact
Varian, EIMAC Division, 301 Industrial Way, San
Carlos 94070. (415) 592-1221. Or any of the more
than 30 Varian Electron Device Group Sales
Offices throughout the world.

•varian

Yo b uepr· Is
for220watts 1----_
at900MHz.
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