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Whether you choose the 58 -104, or the HW·
104, you're gett ing one of the finest Amateur
transceivers you can buy at any price . And
because you build them yoursel f, you get a
feel for the equipment you simply can't dup ­
licate with ready-made units.

100% solid- slate construction including finals
. .. tota lly broadbanded circuitry for instant
OSY without pre-selector, load or tune con­
trois ... swilchable 100 watts/ 1 watt out. . .0.6
,..V typ ical sensitivity ... supe r-clean operation
thanks to reduced cross-mod and 1M distor­
tion ... specs that show what state-of-the-art
is all about ... and styling second to none!

Reviews and articles In the major Ama­
t eu r magaz ines h ave cons istently
praised the 104's because of their ad­
vanced circuitry, reliabilily and sheer
operating pleasure ! If you're serious
about Amaleur radio, you owe it to
yourself 10 l ind oul more about the
104's. For complete descriptions and
specifications, order the new FREE
Heathkit catalog .

The 58·104 offers true digital frequency read­
out with resolution to 100 Hz on all bands, and
complete frequency coverage from 3.5 MHz
through 29.7 MHz without accessories.

Kit 56-104, Shpg. wt. 31 1bs 669.95

The HW·l04, for $130 less, brings you the
same broadbanded ci rcuitry as the 5B-104,
but it has an easy-to-read ci rcular tuning dial,
and 3.5 to 29.0 MHz coverage (to 29.7 MHz
availab le with HWA-1 04-1 accessory). It's one
of the best price /performance combinations
available in Amateur Radio today.

Kit HW·104, Shpg. wt. 31 Ibs 539.95



I. Station of the Art•••
1

'"

- ------ - -

Ma rch, 1976 • CO • I

Benton Harbor,

Mk:hlgan 49022

DepL U-15

88-644 Remote YFO: For scnttrensmn/receive on S8·
104. Not fo r HW· l04.
Kit 88-6«, Shpg . wt. 10 Ibs "9.'5

Fixed Station Power Supply. Fils inside accessory
speakers of S8·104 and HW·l04. 120/ 240 VAC, 60/50
H, .
Kit HP·1144. Shpg . wt. 28 Ibs.•• ......••••••. B9.IS

Station Speak. ... : 51(7"', 3.2 ohm speakers response­
tailored 10 SSB. With cable, connectors and cabinet.
Kit 58-604, For 58-104 Shpg . wt. 8 Ibs. • •. .. . . 29.95
Kit H5-1661 , For HW-l04 Shpg. wt. Sibs 19.95
Usefu l options lor both the 5 8 -104 and HW-l04.
S8A-104-" Noise Blanker, Shpg . wt. 1 lb 28.95
58A-104-2, Mobile Mount. Shpg . wt. 6lbs. •. . . •36.95
5 BA-104-3. 400 Hz CW Crystal Filler,
Shpg . wt. 1 lb.••. . . . • ••.. . ..•• _•. . .... . ... 31.15

...dd•••~·~ _

"~.,----------------------

Please send me my FREE Heathkit Catalog.

C<, SI.I.~ _

AM-327

•

The 58·104 with sophisticated station
accessories. Unquestionably, some of the
finest Amateur gear you can own.

Clockwise from top:
58·104 TranscelYer:

58-230 ConducUon-Cooled Linear: 1200 PEP SSB:
1000 watts CW from less than 100 watts drive. Also 400
watts for SSTV and RTTY.
Ki t 5 8-230, Shpg . wt. 40 Ibs.••••.. . ... .• .• . 331.9S

58-a14 5 tatlon Mon itor: CRT indicates signal qua lity.
Also AF envelope and Trapezoid displays. For SSB, CW
and AM to 1 kW: 80-6 meters.
Kit 5 B-fli14, Shpg. wt. 17 Ibs. . . . . . ... • • •. . . . 131.IS

5 8-aM 5 tati on Console : 24-hour clock. to-minute 10
timer, RF wattmeter. SWR bridge. phone patch.
Kit 58-634, Shpg . wt. 14 Ibs. ... •. .... . . ... •179.9S

New Heathkit Catalog
Over 400 Easy-ta-Build kits Including
Amateur and SWL gear, tesl lnslrumenls,
automotive and marine electronics. dlgl­
lal clock and wealher monllors, stereo
hl-tl , color TV. Send for yours todayl
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Henry Radio
has the

amplifier
you want

11240WOlympK: Blvd.• los Angeles, Calif. 90064 213/417-6101
931 N Euclid. Anaheim, Ca lil. 92801 11. / 172·9200
Buller, Missouri 64130 816/619·3127

",... .-..et lit " --...: _ .

HBOI/8adio

bu ilt-in blower and RF relat ive power indicator. Price...$795

TEMPO 2002
The same fine specs and festures as the 6N2, but few
2 meter o peration only. ...$695.00

TEMPO 2006
Like the 2002, but for 6 meter operation. ..$695.00

TEMPO T-2000 LINEAR AMPLIFIER
The brand new T·2OO(} linear is the per fect companion
for the Tempo ONE. It is compact, reliable. and priced
ri!tlt. Uses two Eimac 8873 grounded grtd triodes cooled
through a large heat sink . The T·2000 o ffers a fu ll 2
KW PEP input for SS8 operation and provides
amateur band coverage from 80-10 meters. Provtdes
a built ·in solid state power supp ly, built ·in antenna relay,
a relat ive RF power indicator, and bui lt -in qual ity
to match much more expensive amplifiers . $795.00

K-2000 LINEAR AMPLIFIER
The new K·2000 is the per fect companion fOf Kenwood's
T5-S20...matched for style and circu itry. The same
specificat ions as the T·2000...$79S.00

TEMPO VHF/UHF AMPLIFIERS
Solid state power amplifiers for use in most land mobile
applications. Increases the range. clarity . reliability and speed
of two-way communicatios. FCC type accepted also.

TEMPO 100Al10 VHF LINEAR AMPLIFIER
Completely solid sta te, 144-1 48 MHz. Power OUtput o f 100 Witts

lnom.! ....th only 10 watts lnom.! in. Reliable and ccrecect ,

please call or wri te for com plete information.

2K-4•••
THE ""WORKHORSf:-
The 2K-4 linear amplifier offers engi neering, construction
and features second to none. and at a price that makes it the
best ampl ifier value ever otterec to t he amateur. Constructed
with II ruggedness guaranteed to provide a long life o f
reliable service , its heavy dut'( compooents allow i t t o loaf
ak>ng even at full legal poiOler. If you want to put that
strong clear signal on the air that you've probably heard
from other 2K usen, now is the time. Move up to the
2 K-4. Floor console or desk modet ..$995.00

3K·A COMMEACIAL/MILITARY AMPLIFIER
A high qual ity linear ampl ifier designed for commercial
and military uses. The 3K·A emploY' two rugged Eimac
3-SOOZ grounded grid triodes for superior linearity
and provides a conservat ive three kilowatts PEP input on
sse with efficiencies in the range of 60%. Th is results
in PEP output in excess o f 2000 watts. In addi tion. the
3K·A pl"oyides a heavy d uty power su pply capable o f
furnish ing 2000 watts o f continous duty input fO( either
Rny Of CW with 1200 watts output. Price•••$1250.00

4K-ULTRA
The 4 K-ULTRA is sPeCifica lly designed for the most
Mmanding commercial and military operation for sse,
CW, FSK 0( AM. The amplifier featu res general coverage
operation from 3.0 to 30 MHz. Using t he magnificent
new Eil1'\ltC 8877 grounded grid triodes. vacuum tune and
load condensers, and a vacuum antenna relay , the
4 K·U LTRA rep.-esents the last word in rugged, reliab le,
linear high power RF amplificat ion. 100 watts drive
delivers 4()(X) watts PEP input. This amplifier can be
supplied modified for operation o n frequencies u p to
about 100M Hz. Price...$2950.00

TEMPO 6N2
The Tempo 6 N2 brings the same high standards of
perlewmance and reliability to the 6 meter and 2 meter
bands. Using a pair o f advanced design Eimac 8874 tubes,
it provides 2,OClO watts PEP input on sse or 1,000 watts
input on FM or ON. The 6N2 is complete in one compact
cabinet with . self-contained soltd state powet" supply ,

2 • CO • March, 1976
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Just at press t ime we received word
through W4 UM F that a new Senate Bill
5 .3033 had been introduced in the 94th
Congress by Senetor Barr y Goldwater ,
W7UGA. The Bill could be an important
step towards requ iring manufacturers of
Consumer Electronic products to bear
responsibil ity for the suscepti bility of
their products to RF I - Rad io Frequen­
cy Interference. You may know of it
as TV!.

Senator Goldwater 's Bill is similar to
one int roduced by Congressman Vanik
of Oh io, so it would appear that with
the proposed legislation being pushed
from both ends of the Capital, likl ihood
of passage is good . Support for the
measure by your own Senators and
Representat ives is always helpful , so re t
your elected representatives hear from
you . Don't let the TV industry lobby ists
short circuit this much needed legisla­
tion.

The following are Senator Gold·
wa ters remarks to the Senate , and the
actual wording of 5.3033. as reprinted
from the Congressional Record fo r Feb.
25, 1976.

By M r . GOLDWATER:
S . 3033. A bill to amcnd section 30:! of

u re Com mun tca tt c ns Act of J934 to :LU­
urortee the Fed era l Communlc aUons
Com ml!'5lon to prescribe rel:UlaUons with
ressece to certe In erecrrerac ~ulpment

t hat Is suscepttble to radio frequency
e nerg tntcrrerence. Referred to the
Commltlee on c ommerce.

Mr. GOLDWATER Mr. P r esident. I
am pleased to Introduce ~ay a com­
panion bill to legll'laUon p roposed by
conaresemen C H AIlLU VAN I K of OlUo to
d rasUcaUy reduce the ama teur and CB
radio b ugaboos of tet evtstcn Inter ference.
hl-ll In terference, and other ndlo f re­
quency Interference to home electrontcs
equipmen t.

Most consumers do not understand
that when th ey may encounter Iuterter ­
euce with the i r home television or radio
s e t a fter an amateur o r citizen band
radio opera tor m oves n e I t door, the
scarce 15 not a defect tn the equipment
of their neighbOr bu t with t he'lr o..-n
radio or television receiver. It Is per ­
f ecOy legal a nd appropriate for the ham
or CB ra dio operator to be using h15 or
her unit In a ccordance with FCC rezu­
lat ions and the f a ult actually lies wt th
the rad io. ph onoi:Tllph, or tetevtston
equlpment which Is not, bu t could easur
be. adequately sbfelded from unwa nted
6lgnals . Th is interference can be cor­
reeted in almos t all U !CS by the Inst.al­
la llon of si mple nJterlna or shielding
113rt.s and ecutd be accornpJl.sh~d most
f'mclenUy and eccnom tcally It It were
done by the manufacturer.

Mr . President. the bill I am m troduc­
In&: would help to d ea r up r adrc fre ­
quency tnterrerence not on13" in radio and
television receivers. but In aU home audio
and vtsuat electronic equipment, It would
a u thorize the Federal Co:nmunlca tlons
Corrunlsslon to prescribe r egula tions with
r escect to home electronic equlpment
that Is SUSCep t ible to this tnterrerence so
that the equipmen t would operate free
f rom such Interference.

Mr. Pres ident. I a.o.k una n tmcus cori­
sen t that the bl1l be p rin ted In u ie
RECORD.

There belng no objection, the bill " 'as
cdered to be printed In the R ECOIlD. as
follows:

8 . 303S
De it enncled b)/ t he Senale a nd Bo.u c 0/

R epre, en!a t l"n 0/ t he Un ited Stde. 0/
Am erica ' n Co"pen auembled. That 1a ) see­
tlon 302 01 the QlmmunlcaUolU Act 01 ISlU
(82 Stat . 290; 47 US-C . 3021..) II I me nded
.... 10110_ :

(I) S u bsectio n Ca ) o f such sec t io n , .
amended -

( A) by In ser ti n g "(1)" lmmedl:t.tl:"ly aftn
" ~Oternln&"ln t he d rst I("Dt.cn ce;

IB ) by I t r lk lne out t b e pertod at t h e e n d
or Ihe n rsl "'ot.cnc, a nd In &u Llne In lie u
thc reor ", " Dd 12J t h e use ot protecttve com ­
ponents In .. ud lo a lJd l/l'Iu &1 electronic ~ulp_

Illell l which are. capable of redu c ln, tate r ­
rceence 10 .uch equlpmenl f rom radio t re _
q u enC1 e ncrgy.- : .. n ot

lC) b y slr lklnG: out ··.hlpmelli . o r U!M' of
" lIch de1'l cC'S" In the I«!con d sentence all" In­
" ," rllng I n lltou thereot "o r &hlpmton t o f ..uch
d el/ lee" .. n d electroDh: equ ipment o r the U!M'
or "lIch e eereee,':".

(2) SUbf;«ttOIl CbJ o t ..u c h """,Uon I.
n men d ed b y Hrllt lng oul ....h lp . or use de­
" Ices" lin d In ..e r tl n g In li eu thtrt'Or " or &hlp
d C" lce, .. not e leetronlc equlpmenl or U'M<
detlecs" .

IS) S ubsec lloll (c) or l u c b W'C11oll Is
" m ended- _

CA) b y tnaer1.lng "(>I' elec tronic equlpmen l "
Im m edlMe l,. aller " del/Icc," wherever , ueh
term appelLl'~ I I) the ftnlllCo(.eo oc;

i B ) by I r..acrtlD( Ma n d etetcrente eq l lip"
ment H Immedl.. tely att.er "De'l1ee"" III It..
secon d -..c n h nee: &.Dd

IC) b , iIotzl lllng OUI Hlhe common obJective
01 r f'd u clng In t er f ere n ce 10 radio reeenuee, '
In Ih e "«"nnd se ntence .. nd !n1;e rIlDe In !leu
I h er <"Or "Ih, obJecthts 01 redu c lDg Inlotr_
fe re n ce to r adio recepllon "Dd to elec tr'onlc
equlpmellt." .

I b ) The he:uflng t or l'eetlon 302 o f ..uch Ac t
I,. ..mended 10 read as reno....:
"I N TTI"I1 '1lE NCZ WlT" . ...."0 eoN.I1J"TC~T10'"

~NTl ET.zcT&ONIC lrQt!U' UYNT".

73 , Dick , K2MGA
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Henr/Radio

TEM P O
6N%
The Tempo 6N2 meets the demand for a
high po wer si )! meter and two meter
power amplifier. Using a pair of Eimac
8874 lubes it provides 2000 watt s PEP
inpu t on SSB and 1000 watts input on CW
and FM . Complete ly self-con tained in
one small desk mount cabinet with
in temat solid state power supply , built-In
blow er and AF relative power indicator.

$795.00
The Tempo 2002.. 2 meters only $695.00
The Tempo 2006.. 6 meters only $695.00

TEMPO/1mb
So much lor so l itt le ! 2
wall v HFI FM hand held
6 Channel capabili ty, solid
sta te, 12VDC. 144-148 MHz
(any two MHz), includes
1 pai r 01 crys tals . bui lt -in
charging term inals for ni­
cad cells , S-meter, battery
level meter, telescoping
wh ip antenna , intern al
speaker & microphone.
f_MC """ -& $199.00
e.- -_.-'

VHF 11:1S1o 115 MHz!00__ 000<__ ........_

IW ,_ U llil.02 .,"
lOW , _ l Jll410 " '"
JIOW , _ 1 ]04]0 " "

2W _ 80402 " "
1_ _ 804'0 " .,_ _ .4. " st

11240 W. Olympic: BIYd ., Lo. Ang. l. s,
931 N. EUc:lid, An.htim, cern . 92801
Built . , Missouri 64730

TEMPOICL 146J1

As new as tom orrow! The superb Cl -220
emboo tes the same general specificat ion s as
he Cl-146A. but operates in the frequency

range of 220-225 MHz (any two MHz without
retun ing ). At $299.00 it is undoubted ly the best
value available today .

TEMPO CL220

TEMPO
VHF JUHF AMPLIFIERS
Solid state power amplifiers for use in
most land mobile applications.
Increase Ihe range. clari ty, reliability
and speed 0 1 two- way communications .

. . .a VHFJFM mobil e tran­
sceiver lor tne 2 meter amat eur
band . It is com pact. ruggedly
bu ilt and completely solid state .
One channel supplied plus two
channels of your choice FREE

l U to 148 MHz coverage . Multilrequency spread of 2 MHz . 12 channel
poss ible . Metering of output and receive . Inlernal speaker. dynamic
microphone. mounting bracket and power cord supplied . A Tem po " best
buy" at $239 .00 .

Tempo VHF/ONE
the "ONE"y ou 've been waiting for

No n~ to wait any longer - this is itl Whether you are already on
2·meter and want sumeting better or you" e just think ing of getting
in to it. the VHFIONE is the way to go.
• Full 2-""1_ band co_'V-l144 to 148 MHz tor 1,.nsmit .nd f. eet.... .
Full pha.. lock synthesized IPLlI lIO no m-nnel cry'UK 1ft f lquin d . •
Coms-et .nd lightweight - 9.5 " long • 7-wide II 225- high. W.."tn ­
About 4 .5 Ibs•• Prowisions for I n ' r I lory SS8 _ ptor. • S od i•• LED
receive frequency display• • 5 KHz freqUlncy wlectiOfl t or FM oper" ion.
• Autom8tic "peIIl... s p lit - ..leeubl. up or down for nQl'rnlIl or ,eYer"
~.tion. • M;CI"~. POW'" cont .nd mount ing br. ch . inc:llHied. •
Tw o buih -in progr'II'ln-.b" m.nneh• • All soItd . tI... _ 10 .,.IS output. •
s."pw MloKti .ity w ith . crystal l ' ilter It 1M f int IF .nd E type _'11'I;(: fitt.
' 1 Ih, ..cond IF .• 800 SoIlectllb l. r~i... freq ...nci n " . Aee.sIlOf V g-pir'l
1Odt.1• • $495.00

TEMPO SSBIONE
sse adapter for the Tempo VHF/One
• S.leec.bl. upper o r low.....deb.nd . • PtUlIII directly ,nlo 1M VHFIO_ with
no rnodit ic:.tion• • No... b"nk., built ';n• • RIT .nd VXO for fU ll frequency
~.· $225.oo

TEMPO ISOLID STATE VH F LINEAR AMPLI FIER. 144·148 MHz. Powef" output
IOOAL10 o f 100 wans (nom) with only 10 watts (nom) in. Reliable and compact.

6 • CO • March, 1976
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CP Workers Need Help

(continued on page 70)

Editor, CO:
The Cerebral Palsey Center is start ing an amateur radio

Reward

Marilyn G. Ticknor
Phoenix, AZ

Edito r, CO:
A check for $100.00 from Wide Band Engineering Com­

pany. Inc. has been deposited in a West Coast Amateur Radio
Service (We A RS) special fund . This sum was speci fically di­
rected to match the $100.00 reward offe red by WCA RS as
recen tly announced by Oakland Attorney Ed Peck (K6ANI .

This fund. established by WeARS. offe rs a reward to
person/penons fu rn ishing information leading to the convic­
tion o f person/persons deliberately interferring with Amateur
Communica tions.

WBE, Inc. would like to see other companies with an in­
terest in Amateur Rad io Communicat ions add to this fund . It
is only by a concerted effort that such "jammers" can be re­
moved from communications bands.

...fl U

u-s WHAT'S
INSIDE

'HAl COUNrs,

WITN
BUILT·IN

UCHTNINIL
URf:ml

THE APPROVED LEADtNG HAW AND ~~F:~f'J!);;:ci~~~~COMMERCIAL BALU,.,." THE WORLD TODAY.~ _ _ ~

"W2AU BALUN =- .tla~9i5- d~
The prollen Mill" 1. HANDLES FULL 2 KW PEP AND THEN SOttIE. ' '''' ...I:.::..c._

Broa d-Bilnded 3 to "0 Me.. ",~!l! _~..
2. HELPS TVl PROBLEMS By Aedue l". Coa x line ".... ..~ .........

Aad' ilh o n
3. NOW -ALL STAI N LESS STEEL HARDWARE. $0239

Double $lllIer Plated
'MPROVES FIB RATIO By Aed ue l". C OilX Line
PIck·Up

e. REPLACES CENTER IN SULATOR. Wjth~tands

Anle"na Pull of O...e' 600 LM .
6. BUILT·IN LIGHTNING ARRESTER. Prot Kt, a . lun

-Cou ld Also Save Your Va luable Gear
7. BUILT·IN HANG·UP HOOK. Ideal For Inverted

vees. Mult i·Ba nd Anlenna s , Dipoles. B.am .-nd
Ouads

NOW BEING USED EXTtH$lV(LY BY ALL BRANCHU
OF THE U.s. ARMED FORCES. FAA. RCA., CIA, CANA.
DIAN DUENSE 01:". PLUS THOUSANDS Of H.....S
THE WORLD OVER TheY'nI bunt to last

S/G SIGNALS DON'T JUST HAPPEN-
GIVE YOUR ANTENNA A SREAK ..

Conw. in 2 1ftOd.IL 1:1 "..Ich.. 50 or 75 ohm u..- We'll GUARANTEE

Nl.. nced ICNII Ii..-) to SO or 75 ohm bal..nc:ed load. I~O~Ol~"'?'~b~'~lu~n~'~'~I~.n~Y. :1 mod. 1 m.tcMs SO or 7S ohm unNlanced (coa .
line) to 200 or 300 oh m b. lenced lo.d. pri~ . has a ll these

AVAIl A.' U AT AU I U DI NG OfAlUS. I' NOr. Ol Oft OIlEer (UIU,".

UNADILLA RADIATlDN PRODUCTS ~:,~S.60~.~~~,:' s Dept CQ UNADILLA,N.Y.13149

Editor, CO :
At Smith's article, " Fire In The Hamsheck !" (November,

p. 341 certa inty does have a place in CO! Fire is the cause of
many deaths and loss of property . .. and where there is elec­
tronics there is the chance of fire. We should do our ben to
protect ourse lves.

It should be made clear that the device one should em­
ploy as early detection is an Ionization Detector rather than
a Smoke Detector. These terms are being used interchange­
abl y and some confusion is resulting: The ionization detector
actually will signal the presence of products of combustion
(generated in the very early stages of a fire) whereas the
smoke detector will only respond to smoke dense enough to
obscure the detector (smo ke is generated much afte r pro­
ducts of combustion) .

Some advertisments do not make it clear what is being
purchased. If it is not obvious that the device in ques tion
actually responds to products o f combustion do not purchase
it. There are numerous manufacturers of the ionizat ion -type
of detector .

Fir. In The Hamshack

Our

Bob Sull ivan , W~YVA/4

Arlington, VA

----- ---'



Hy-Gain Electronics Corporation: 860 1 Northeast Highway Six;
Lincoln, NE 68505; 402/464-9 15 1; Telex 48-6424

Agreat mobile
ttiats also a great base.

without corrosion loss.
Get all the 2 meter base you

need, for the price of a 2 meter
mobile. The great Hy-Gain 270.

• 6db gain
• 250 watt rated
• 144-148 MHz
• VSWR less than 1.5:1 at

resonance, 6 MHz bandwidth
• 96" high
• Completely factory tuned
• 50 ohm input impedance
• Complete with 18 ' coax and

PL-259

For information on Hy-Gain 2
meter and other amateur products
contact your Hy-Gain distributor
or write.

The same state-of-the-art qualities
that make the Hy-Gain 270
antenna a great 2 meter mobile,
make it a great 2 meter base.

Hy-Gain design has eliminated
hard tuning, high VSWR and poor
pattern due to irregular ground
plane. The 270's slim mobile
configuration makes it ideal for
apartment or urban installations
where space is at a premium .

Fiberglass 270 develops gain
through the use of 2 stacked 5/8
wave radiators with a self-contained
1/ 4 wave decoupling system. Gain
that helps reach distant repeaters.

Since the antenna and
feedpoint are sealed in fiberglass,
the Hy-Gain 270 delivers top
performance year after year

H Gain270
1-m.eterantenna.

8 • CO • March, 1976
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KENWOOD'S TS-700A finally fulfills the promise
of 2-meters ...more channels, more versatility,
tunable VFO, SSB-CW and, best of all, the type
of quality that has placed the Kenwood name
out front.
• Operates all modes: sse (upper & lower),
FM, AM, and CW
• Com pletely solid state circuit ry provides
s table. lo ng last ing . trouble-f ree operat io n
• AC and DC capabIlity. Can operate from
your car, boa t . or as a base station through
its built-in power supply
· 4 M Hz band coverage (144 to 14 8 M Hz)
instead of the usual 2
• Automatica lly sWlIches transm it frequency
600 KHz for re peale r operation . J USt d ial in
your receive frequency and the rad io does
the fest . .. Sim ple x. repeater reverse

• Or do the sam e thmg by plugging a sing le
crysta l into one 01 the 11 crystal posit ions for
your tavonte channel

• Outstanding frequency stability provided
through the use of FET-VFO

• Zero cen ter discr im inator meter

• Transmit / Receive cababili ty on 44 channels
w ith 11 crystals
• Complete With m icrophone and built-in
speaker
• The TS-700 A has been thoroughly field ­
tested , Thousands of units are in operenon
throughout Japan and Europe
The TS-7QOA is available at select Kenwood
dealers th roughout the U .S. For the na me of
your nearest dealer. please write .

A•• Ul b.... MlKl 1I ...*_del.... 11. _ _ 1 I'" u,s.

Kntumf. .. fil«$rlln ill iJ_iJ/(Jir riJIiJ~

s:!l TRIO-KENWOOD
"" COMMUNICATIONS INC.

116 East A londra I Gardena. Cali fornia 90248

SeoNCIO,,;I.I(.. ll f ••' -V '"
11'01 .........-...edlt J ......

- .'-'.10 u..r-o lId.•~. s.c. 1Mll 1---.....'1fj " ._ftSl ....._ · I". 11012_'_1_-......
0811_F_ .jI(o_• • " -.5:J116• • _ _ Jowtr
,,.:leE_..... " 1.00- " '"
• I ......,1 Coo = , ~.or-.l' lo-~. _e-
_ ...1.- _ . ' .... 3:11;",, e..
511J l Jo~ " Souo",SoeI'''.''_. INl101_ .... _ eo . .._
.,11 <=-. 0-_ , ••. ,,-.16201'UI" .,"_e-
IN'... ....... .. ,,,..... • •.s..o.o"'101----101 50 21. " ..._ .-. Ml01o--._C, ••
Itoo. Ofoo • __... Il" ......... /IJ8OI
Doo-o.....__

.,1_ "_ .80""...".._,01. ...10011
~I__;oo
11 II S.St_.eo._ C.....".lo•. 11_
I ....... Ie-..
111r- .....,_ ,, ""'-~I

I .... 11' _ .
1~_ $II S . __1

I .... h _
, 311_ftSO..-,_. ... , _
1 ...._ 1"'* ...._ s.._ eo.~.

" ~ " " ' ft 51..w_'on...... .:10901
( _-
eo' 1 ..._._ ... ... . 882010I.... e-...
l'9?9 .. _ ...._ .1••.~
......_c _
_ ".a., '+. "...'0;...0. ......
Goo. _ .'--
" 99 c..- ..5o<oo..., .<:'.!J1111

0._ ...."'" ..
I 1) S._ •• '_ .I_ _.' "" ,. 6 2010...... _c.._
')02 Oi,.. . hod ..St.'--......... 631J1__Owl...

.._d " £&__, 0
'...
*UJ .. _ 1._"'.1_'
'.... _e---..
10 _t~50~F.",.", .c.1.... .'1' .1 I 136-.-......111010 ... ,01. _ .'.......... ..........""._-.-.U l .. .~ ....od .".......m"".91801_._e-.
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For convenience, use the
Husller stainless steel
re sonator spring.
and special design Quick
disconnect.

-

,
•
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"the home 01originals "

A flailable from
al/ distributors

who recognize the best.

new-tronlcs
corporation
15800 Commerce Park Drive
Brookpark. Otno 441 42
1216) 267·3150

-
-

Standard
Re.aI\llIOf,

RM
. OO Wlo tt , P EP

S upe,
Re .ana tore

RM(S )
2 I(W PE P

O,eat_1Co~'age

Get exceptional reports.
broadest bandwidth.
lowest SWR. Use with any
convenient length 50 otlm
coax . Matching devices
not required

Mode l M0-2
For Bu mpe,

M ounl
Locat ion

Mode' MO-l
Fo r Deck Or

Fenete,
Location

H ........ o.eovn. ... ""'......., _. _ or ....... of .,.._ ""'11 ,,,,,_10 .....-T.......... c..._••_ 32a1132
3~ 1 :W72 :w._.381_ . 33213" ~1Ml2 " 3~~1

M ode' L-l.~2~
M il Spec:

50 Oh m Feedhne

Get optimum performance ba:nd: _ - - - - - - - ­for band. Choose from medium
or high power resonators for _
your lavorite bands.

Mode l 8M-I
B umper MOunt

Stainless steel ball mount, 1800
adjustable, commercial duty for
superior mechanical and electrical
performance.

Fold over, 360° swivel mast lor
Quick band change or easy -:-- _
garaging . Select from two _
versions, fender/deck or bumper
mount location.

Mode ' RS5-2
Retonato, S ClrIng

think of yourself as an

antenna expe
-you select your compone n ts !

•• •and you'll mobile
with the experts' foremo s t
choice•••(jii[Si/';"BB)
Get fixed station reports from
your mobile-operate 6-10-15­
20-40-75 or 80 meters with the
experts and join the vast
majority using Hustler for nearly
two decades.

Mode' SSM-2 Ball M ounl

Mode lOD-l
Q Uick D .-e:onnect

HUSTU~ ....U ....A PRODUCTS _too " . ,__..-__-'..-e-..,.., .fIod _ I..,.......,
b, A__--.. ,__ ..... ""ca....'.....oc._. ...._
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Its thewayto
Everybody wanls the ultimate ham
station. but the only way most of us
are going to gel it is to start now and
grow into it.

And the best way to start is w ith
our 700CX.

Then you 'll have a n exce lle nt
transceiver with 700 solid watts P.E.P.
input of SSB power at the lowest cost
per watt - about a huck-of any com­
parable eq ui pment.

And when you're read y to a dd
ca pabil ity and features , plug in or
hook up Swan accessory equipment
for easy expandabili ty.

For instance , just plug in O Uf 510-X
crysta l osc illa tor when yo u w an t
extra frequency coverage. If your
kind of traffic calls for separate trans­
mit and receive frequencies. our 508
VFO is made for your station. Want
VOX? Plug in th e Swan VX-2 a nd
sta r t talking . Or hook up our FP-]

telephone patch in minutes.
And when you're ready for that big

jump to all -the-law-allows. our 2000­
w att P.E.P. input Mark II linear amp
is w aiting in the w ings.

A d d our com plete selec tio n of
power supplie s. microphones and
other options and you've got every­
thing you need for a full -house rig in
matching specs and matching decor.

So your ham station will look and
perform like it belongs together.

W ith th e 700CX yo u'll neve r be
troubl ed b y things lik e c r o ss ­
modulation and front -end overload
because the design is excellent. All
bands from 10 to 80 meters w ith se­
lecta ble up per o r lower sideband.
AM, or CW w ith sidetone.

Ge t star ted on your dream rig to­
day. See the 700CX at your nearest
Swan dealer or order direct from our
factory.

700CXChampionTransceiver$649.95
117·XC 110V AC Power

Supply ... . . •.. . . . . . . . . . . $159.95
(includes Speaker ond Ca bine t)

117-X 110V AC Power
Supply . ... .. . ... •. _.. _.. $114.95
(less Speaker ond Ca binet)

510.X Crystal Oecitletor $ 67.95
508 External VFO $269.95
VX.2 Plug-In VOX •... _ $ 44.95
FP·t Telephone Patch $ 64.95
Mark II Unear Amplifier $849.95

(complete with 110/220 VAC
powe r supply ond tubes)

Dealers thecughe ut the world
Dr order d irect from

&S".A IfI~
~ ELECTRONICS

A...-cIiory ", C\tlNc c..r,...n.l_

Ho",.. Offjce: 30.'\ Airport Road ,~.nlide.CA IlZOM

Telephone: (714) 757-7525



AVAILABLE AT DEALERS EV ERYWHERE

1

KC-35
Features the same Working
Wall e!) enclosure that has made
the KC-35 the fastest sell ing
mobile voice communications
speaker in the CB field today .

KC-55
Offers

outstanding intelligibili tY and
clarity across the entire voice
range,l ike the luxury model

base stat ion Kriket 0 KC-55 .

I III
® Acoust ic Fiber Sound Systems, Inc.

2831 North Webster
Indianapolis, Indiana 46219 13171 545·2481

National Warehousing Facilities

All Kriket @ speakers are manufactured in the
U.S.A. using American materials and craftsmen.

1\,,\t f\ fl,S1

"'fI,OOU
Ct S
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KC-45
At last, an

all -weather, external mount speaker
that looks as good on a sportsman 's
yacht as on an outdoorsman's jeep.

Goes anywhere the action is l

AFS ·· the only company offe ring a fu ll line of voice communications speakers, each
designed for a specific application .. remote outdoor. mobi le, base stat ion. Absolutely
superior voice quality recept ion. Speakers are our only business. They have to be better!

----- - - - - - - --'



Here's a fabulous buy!

• Dorado, Puerto Rico - The Radio
Club de Puerto Rico will hold its annual

Convention at the Dorado del Mar'
Hotel. on Apri l 23-25. Weekend activi­
ties for the whole family , For informa­
t ion contact KP4AOC. GPO Box 693•
San Juan , PR 00936.
• Dayton OH - The Dayton Hamven­
t ion will be held April 23-25 at the
Dayton Hara Arena and Exh ibit ion Cen­
ter. Prizes. Awards and Banquet . Fo r
more information con tact : Ted Suarez
Box 44, Dayton , Ohio 45401 .
• Gr.nd Rapid. , MI - The 2nd Annual
Swap and Shop will be held April 24,
9 am to 5 prn, in the auditorium at
Wood land Mall on east 28th St. Pee­
tured will be : Ham Equipment , Elec­
tronic Parts , Moniters. and C.B. Ad mis­
sian $ 1.50. For more information wri te :
Grand Rapids Reac t tnc., P.O. Box
2402, Grand Rapids Mi. 49501.
• Sullivan, Il - The Moultrie Amateur
Rad io Klub will hold its 15th Annual
Hamfest at the American Legion Pavl­
lion in Wyman Park, on April 25th .For
more informa tion wri te : MARK, 9 16 W.
Strain, Sullivan, II. 6195 1.
• Lu Mesa, NM - The Mesilla Valley
Rad io Club sponsers Whitey's Bean
Feed and Swap-Fest Ap ril 25th at 10
AM. Talk in on 16n 6 and 3940 KC.
Big Prizes and plentv of food . All in­
cluded for $4 .00 for adults and 51.75
for children . For more informa t ion
contact W.E. Ratcliff . Box 3457 Un fver­
sitY Park, Las Cruces. NM 88003_
• Meadville , MA - The Northwestern
Pennsylvania Sweetest will be held on
May 1. at the Crawford County Fair­
grounds. Free Admission . $1 to d isplay.
Flea market begins at 10 AM . Hourly
door pr izes. refreshments. Commercial
d isplays welcome. Talk in 146.04/64
and 146.52 Mhz. For more information
write : Crawford Amateur Rad io Soctetv
Box 653 Meadville, Pa. 16335 .
• Birm ingham, AL - The annual Bir­
minghamfest Amateu r Rad io convert­
t ion will be held on May 1 & 2 at the
Alabama State Fairgrounds in Birming·
ham. Headquarters Motel : Sheraton
Downtown. Two-day swap circle, Manu·
facturers exh ibits, forums, fam ily act ivi­
ties, huge pr ize list . Write B.A.R .C.• P.O.
Box 603. Birmingham AI. 3520 1.
• DeKalb, IL - The DeKalb County
Hamfest soonsered by the DeKalb
Repeater Club will be held May 2, 8 AM
to 3 PM, at the Notre Dame Special Ed ­
ucation Complex on Gurter Rd .• Tickets
are $2.00 at door. $1.50 in advance .
Talk in: 147.1 3/ .73 and .94 simplex .
For more information write: Howard
Newquist , P.O . Box 349. Sycamore. IL
60 178.

April 9, 10 and 11, at Braniff Place .
Con tests, Prizes, Talk in Stations, Ban­
quet. For more info rmation write: P.O.
Box 12261 , Tucson Arizona 85712.
• Hull, MA - A Ham Auction wilt be

held on Apri l 17 at the VFW Hall
sponsored by the South Shore Repeater
Assoc. Talk in on 90/30, 07167, 04/64
and 52/52. For more information con­
tact WA1AKT, WA l QWT. or Wl FGI on
90/30.

GREGORY ELECTRONICS CORP. =
The FM Used Equipment People.

249 Roule 46, S.ddle Brook, N. J . 07662
Pho ne : (201) 48,.9000

•nounclng

132-150 MHz, 1 walt,
fu lly soli d state

portable incrudes used
Re-Chargeabte Nlcad
Battery with Charger

$98.

GENERAL

ELECTRIC

External Push-tc-tatk
M ike

$10.
Service Manual

$5.

Send for Gregory Electronics

NEW 1976 CATALOG !

]II

Voice

Commander

• Curundu. Canal Zone - The 76 An·
nual Canal Zone Hamfest and Flea­
market will be held on March 27 . at the
Curundu Jr. High Cafetori um. It is being
sponsored by the CZAR A lCanal Zone
Amateur Rad io Association). For more
informat ion contac t : Jake Meyer
KZ5JA. Bo x 415. Balboa Heights . Canal
Zone.
• Tucson, AZ - The ARRL South West­
ern Division Conven t ion will be held
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PAX-1
TRANSISTOR
RF POWER AMP
A single tuned output amplifier
designed to follow the OX or
OF-l oscillator. Outputs up to
2 0 0 mw , d ep en d ing on
frequency and voltage. Ampli·
fiercan be amplitude modulated.
3 to 30 MHz. Cat. No. 035104
Specify when ordering.

Price $4.75 ea.

BAX·1
BROADBAND AMP
Gen eral purpose amp lifier
which may be used as a tuned
or untuned unit in RF and
audio applications. 20 Hz to
150 MHz with 6 to 30 db gain.
Cat. No. 035107
Specify when orderi ng

Price $4.75 ea.

Int e rnat ion al Crystal MIg. Co., Inc.
10 North Lee

Ok lahom a City, Oklahoma 73 102_______ _ _ _ ---l

MXX-1
TRANSISTOR
RF MIXER
A sinQle tuned circuit intended
for signal conversion in the
30 to 170 MHz range . Har­
mo n ic s o f t he OX or OF -1
oscillator are used for injection
in the 60 to 179 MHz ran ge.
3 to 20 MHz. La Kit, Cat. 1'10.
035105. 20 to 170 MHz, Hi Kit.
Cat. No. 035106
Specify when ordering.

Price. $4.50 ea.

Shipping and postage (inside U.S., Canada and Mexico on ly) 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 10:

MIS Dept.. P.O. Box 32497. Oklahoma Cily. Oklahoma 73132.

SAX·1
TRANSISTOR
RFAMP
A small signal amplifier to
drive the MXX·l Mixer. Single
tuned input and link output.
3 to 20 MHz, La Kit , Cat. No.
035102.20 to 170 MHz, Hi Kit.
Cat. No. 035103
Specify when orde ring.

Price $4.50 ea.

EX CRYSTALS
gHC 6/U HOLDER) n

at. No. Specifications
031080 3 to 20 MHz - For

use in OX OSC La
Specify when ordering

$4.95 ea.
031081 20 to 60 MHz - For

use in OX asc Hi
Specify when ordering

$4.95 ea.
031300 3 to 20 MHz - For

use in OF-I L OSC
Specify when o rdering

$4.25 ea.
031310 20 to 60 MHz - For

use in OF·1H OSC
Specify when ordering.

$4 .25 ea.

OF-1 OSCILLATOR
Crysta l control led trans­
istor type. 3 to 20 MHz. OF-l .
La, Cal. No. 035108. 20 to 60
MHz, OF-l , Hi. Cat. No. 035109
Specify when ordering,

Price $3.25 ea.

OX OSCILLATOR
Crys tal co n t r o tf ed t r an s­
istor type. 3 to 20 MHz, OX-La,
Cat. No. 035100. 20 to 60 MHz.
OX-Hi. Cat. No. 035101
Specify when ordering.

Price $3.95 ea.
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Sub-Total : $, _

Frx ' ilCl rx., cry$lal instal/a rion lJidd 8.50 per Ir. n$Cf!i....r.

ACCESSOlllES FOil GlX·' Id GlX·n

o 'SI·1I Optionll Nicld battery pack129.95 $.1 _
o I'H C/la rger for GTx.lm battery paek

lJ'l.95 .1 _

o GlC·l Leather urrying use $12.95 $ _

Fl TE-III Tone Encoder (fo r use with GTX- !)
$49.95 I

Osm

O m-soD

Om.IOO

OSTHDO

Oun

o OTX-IO-S

o TE·' liN heelter 'd for
pluR-in installation on most
amateur transceivers @$59.95 .1 _

0 1[·11 Tu e h cder I'd for installation on
most Hand-Helds@ S49.95 $; _

0 1'$-1 At " . er SI" I, for use wit1l all makes
01 trlnsceive rs 14 VDC-6 Imps @ $69.95 $'-- _

and the following standard clystals @$4.5O each ~I=====
NII·sbRdar ll crystlls @ $6.50 each: ...._. ..._... $.

(l It. ..t i.el.1
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(m inimum order U 2.ooJ I

IN ,esiden" add .... sales ta lC : I I
CA residents add 6.,. sale's ta"" $,-;;;"";;;;;",,..-1
All orner. shilJped l'Ost-oaid wilhin conl itlertlal U.s.
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$14995
( In cl . 223.5 M HZ'j

4141 Kinrman Dr., Indian 'polis, IN 46226
1317+546-11 111

Down 'rom S199.95

Down from 5199.95

Trtnlmil:
12 t imes lor use in n pf eapt ci t t nce ci rc ui ts

R.Clivl :
J t imel lOt 10.7 MHz IF in 32 pI eap.cit.nce c irc u itl (low t ide l

IN STOCK--------------,
NOW .•. GENAVE STOCKS MOST

COMMON 2-M CRYSTALS
FOR IMMEDIATE DELIVERY

These crystals can be used in most makes that employ the
foHowing circu itry:

Separale contro ls for independent transmit and rece ive fre­
quency select ion • .. Pre-selected paired frequency lock
allows one knob operalion . •. Rear panel external speaker
jack . . . Opt ional mfc gain control and sub-audible tone mod
possible.

a-MeIer FM
100 Channel Combinalionss-....;35 walls

1y.-Meler FM
100 Channel Combinalions-12 walls
Separate controls for Independ ent transmit and receive fre­
quency select ion . •• Pre-selected paired frequency lock
allows one knob operation • •• Backlighted.

HERE ARE
THE BUYS
FROM GENAVE

GTX-600

-I
•

GTX-100

I NAME AMATEUR CALL _

I ADDRESS - - - - ------- CITY ----__ STATE & l IP - - - - - - ­
P• .,ment by:

I 0 ce-eeee Ch~ck l Money Order 0 PtrWlrl. 1Check 0 C.O.D. Ine lud. 20% Down
Not.: Order, accompan ied b)I person.1 Checkt will reQu ire .bout t-..o weeks to

I~~.n Payme nt Enc: IOHd. Chata:e a . l. nee To:

I 0 e t nkAmerieard - EllPi,.,., ;;;;:-;= = = =o Mllte r Ch, rge II Expire s Inl llrbtnk t1

...-- . CLlP OUT ANO OROER NOW _
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nicians have home
training, a nd among
them, it's NRI 2 to 1

(survey summary on
request ). And, it's eco­

nomical. For what you 'd pay
for either course from the next
leading school, NRI gives you
both lV and quad audio training
... training on equipm ent
designed to teach!

Send for Free catalog
Our big new catalog tells all
about the many NRI courses In
lV, Audio electronics, CB radio ,
computer technology, a nd more.
It shOVJS you lesson plans,
equipment, career

opportunities. ~fJ~~~~~.the whole NRI
story. There's
absolutely no
obligation and
no salesman
VJiIl ever call .

- - -----

Cl!yfSlall IZlP _

Acctld"-d~ NIII__ Study Council

- - - - = "',-;=,--- - -
...._-----------

- - - --

---------

and useful test instruments like
a digital /color lV pattern qen­
eretor, 5 " trig;Jered sweep oscil­
loscope, CMOS digital frequency
counter, and transistorized volt
ohmmeter. All this , plus our
unique Discovery Lab and seven
other electronics kits shows why
NRI gives you the most in prac­
ti cal bench training.

The Pro's choice
for 62 years

NRI is the oldest and most sue­
cessful school of its kind . A
documented national research
study shows that over half of '
the professiona l lV/Audio tech-

O~ce~
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Courw .. 14JI eon._.Ig. Rol.""",.....
.. 'l1li10 'II

o TVf......,.,~

~"""'s~o eonvn.ne..l.,... ... ~h ce
""'-~
e.c~",_ ·FCC
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If the money pinch has
you looking for some
extra bucks, NRI training
may be just what you're
looking for. You can
learn to service tele­
vision sets and quadrat
phonic stereo equipment
at home, in your spare
time, and turn your skills
into part time income or a
whole new career.

NRI training includes step-by­
step instruction starting with the
basics, giving you both theory
and practical "hands-on" expert­
ence with electronic circuitry.
The texts are bite-size for ease
of learning, and you get out­
standing equipment engineered
specifically for training.

Build color TV,
Quadraphonic Stereo

No one else gives you 50 much.
You learn by doing with NRl's
exclusive " PO\AJer·On" training.
to OUT Master 1VI Audio Course,
you actually build a 25" (diag·
onal) solid state lV, a solid
state quadraphonic audio center
complete with four speakers.

Looking for spare time income?
Your own business? A new career?
Learn TV/Audio Servicing
at home, the NRI way!



When is an island a coun'ry?
And when is a coun'ry no longer a coun'ry?
" ,hese questions-and o,hers abou' coun'ry s'a'us-have puzzled you,
'hen you're a candida'e 'or Wal, Schroeder's critical examina' ion 0' 'he
DXCC Coun'ry Lis' Cri'eria.

The DXCC and the Countries

List Criteria
BY WALTER A. SCHROEDER WBSOXC

FK8 N_c..~

~ hen Tibet was recently de leted from the OX
Century Club Countries list, how many Amateurs
knew the reasons why? When Kingman Reef was

,"
•

""

added to the Countries List, how many o x ers could
say that they understood the reasoning behind this
action? As one looks over the DXCC Countries
List, there are many changes where countries have
been added or deleted. There are quite a few other
countries on the List that don't seem to belong
there. In order to understa nd this seemingly odd
and confusing collection of enti t ies over which
DXers will light and on which numerou s contests
are based , one must look to the DXCC Countries
List Criteria. The Criteria is the present standard
fo r the Countries List, which has led to the DXCC
awards prog ram .

YJO
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"VR" Solomon IIltnds

VK9 Mel tidl A..I
•'\ .. _0.:: .

. ~ ' VI(" Willis Group
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VK9 /P29 "r."

PauPll New Gu i~

Fig. I-Note that both Lord Howe Island and Mellish
Reef are more than 225 miles all the coast/ine. and that
each one counts for a separate country. Tasmania ,
which is nor that fa r away. is counted for Australia . The
Willis Islands , whic h are not quite 225 miles out, are an

inconsistency.

What 's a c ountrte» List?
In reali ty, the Country List is a co mbination of

valid co untries, as defined by the Criteria, and in­
consistencies. There are numerous countries that
do not meet the Criteria, and almost every DXer
can think of at least ten countries that don't seem
to belong on the Countries List. The Countries List
has been in exi stence for quite a while, dating back
to prior to World War Two. It is basically an awards
criterion, but time has also provided for it to
become far more than just the basis for the orig­
inal DXCC award.

Afte r the Second World War, th ere were quite a
few politi ca l changes occuring in the world. Most
of the political changes would result in a problem
as far as the Countries List was co ncerned, beca use
a cou ntry might not exist any longer while another
had appeared in its place. This wou ld usually re­
sult in a change for the Countries List. Something
had to be done to account for th ese changes, and
the basic Countries List , in a form that we know it
today, emerged .

d
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All of th e countries on the Countries Li st have
gotten there by one of three ways. Fi rst, some of
the countries have gotten there by a process of
" grandfathering." When the Post World War Two
countries list was made up. some countries were
left on it merely because 0 1 the ir position before
the War. Another way that a country got on the List
was through " default." If an entity existed that no
one knew what to do with in te rms of DXCC coun­
tries. most likely that entity would also find its way
onto the Countr ies List. The third way that some­
th ing could get onto the Countries Li st was through
application of the Countries List Criteria.

The Countries List Criteria
The purpose of the Countries Li st Criteria was to

legitimize and organize the Countries List. It pro­
vided for the insert ion of new countries or politi cal
entities that came into existence and fo r the dela­
tion of entit ies no longer in existence or that no
longer qualified as DXCC count ries. It is this
thought th at has ca rried the Countries List up to
today. Some of the entit ies on the list that were
grandfathered there have never been removed.
Others have been added to the li st since th e
Second World War th rough Criteria interpretation.
It is this combination of events that hel ps to expla in
the numerous inconsistencies noted before.

The first part of the Criteria to come into exist­
ence was Rule Point One, which deals with gov­
ernmental o r ad ministrative differences. This one
poin t, by itself, soo n became too broad to satisfy
the Country List's needs in terms of the varied
political and geographical conditions of the world.
The need fo r other criteria to fulfill those needs was
met in the early 1960s when Rule Point Two-A and
Rule Point Three were esta bli shed. They dealt with
offshore islands and intervening territory, respec­
tively. In 1963, Rute Point Two-B was added. which
deals with inter-island d ifferences. Finally, in 1972,
Rule Point Four was incorporated into the Criteria.
Each of the four points was added as the need for
a new standard to [udqe a DXCC country arose.
The criteria have been applied most consistently
to Africa and Asia. as these are the parts of the
world where the most political changes have oc­
cured in the last thirty years.

Rule Point One

Gett ing into the actual in terpretation of the Cri­
teria, Rule Point One deals with Government and
Administration . It says:

An area, by reason 01 government or a dis­
tinctly separate administration constitutes a
separate country.1

This short sentence can be ap plied to both islands
and land areas, although each type of area has a

lOST, October 1972. page 131.

sli ghtly di fferent interpretation .
When used between land areas' pol itical bound­

anes usually provide the basis for dist inction.
Countries. colonies. protectorates and netural zones
can be used for determination. If two colonies or
territories should happen to be next to each other,
they are usually distinguished as two separate
countries for DXCC purposes. However, if the colo­
nies are not separated from the mother country,
neither one would be recognized as a separate
co untry . This is shown in Canada where the Yukon
Territory and the Northwest Te rritories lie next to
Canada, but they all count for one country . The
OCCurrence of two colonies under the same political
rule existi ng geographically next to each other is
rather hard to show today since many colonies have
gained their independence. However, if one looks
at a map of French Africa in the 1950s and com ­
pares this with the Countries Li st in existence at
the time, a rather good example at side by side
colonies counting as separate countries ca n be
shown. A final distinguishing mark for thi s Rule

OVKg Norloril I, tand

....:., .
ZL K.~ Group •

ZLIC Ch.t"-m l-.nd

e

ZL Bounly IIYnd
•

ZL Antipodes Group "

• ZLI A Clrnpbelll~

ZL/A Auek'-nd l, '-nd
•

Fig. 2-New Zealand and surrounding werers.
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Point is that of protectorates. The status of the Re­
public of South Africa and the territory of South­
west Afri ca (Nambia) is a good indication of thi s.

When Rule Point One is applied to islands, one
must be ca reful not to confuse the issue with that
raised by Rule Poi nt Two. Rule Point Two deals
with islands all of which are under the same ad­
ministration. Examples of Rule Point One as it
applies to islands can be seen in the south Pacific•
where there are a number of island-nations and / or
colonies. The colonies, although they may be ruled
by the same mother country, can be administered
differently, and in this case the two colonies would
be regarded as separate countries for DXCC pur­
poses. Inter-island groups, with in these various
colonies, would be dealt with under Rule Point Two.
Another case is where a group of isl ands lays off
the coast. If the islands are of a different adminis­
tration than the mainland, the islands would be re­
garded as a separate DXCC country. If the island s

Fig.3-The Hawaiian Islands with Kure and Midway.

were of the same administrati on as the mainland,
they would be dealt with under Rule Point Two. A
few examples of this are the Bahamas off Florida.
and the Cape Verde Islands off the coast of Africa.

The first Rule Point has its inconsistencies. The
most obvious deals with the Soviet Uni on. Each of
the Soviet Republics is regarded as a separate
country fo r DXCC purposes, when possibly they
s~~uld not. However, since the practice of recog­
mzinq separate country status for the Soviet Re­
publics has been in force for some time, it would
appear that little would be gained by trying to
reverse anything. Add ition ally. some of the rarer
Republics provide quite a bit of challenge to work.
and this can prove to be rather enjoyable to a
DXer. Because of thi s, sometimes nontangible
things are also considered regarding the Countries
List. Th is proves to be the exception rather than the
rule, and it should be noted that in the application
01 the Countries Criteria to the Soviet Republ ics,

20 • co • Morek. 1976

the Criteria is applied consistently when one Re­
public is split into two DXCC countries because of
poli tical demarcations.

Other inconsistencies in the Countries List Cri­
teria regarding Rule Point One deal with separated
~ountr i es . This can be seen by the lack of recogni­
tion of two Koreas or unt il recently of two Vietnams
or two Germanies. The line of thought here tends
to follow that of the official United States qovem­
ment policy in recognizing the political existence
of certai n countries. This is further suppo rted by
the addi tion of two new countries, East and West
Germany, shortly after the United States formally
recognized the German Democrati c Republic in
1973. Since the Republic of Vietnam is no longer
in existence. this exa mple is moot.

Rule Point Two
Moving on, Rule Point Two deals with islands and

separation by water. There are two parts to this
rule point, and they will be dealt wi th separately,
because they are mutually exclusive.

Rule Point Two says:
An island, or a group of islands , not having

its own government or distinctly separate ed­
ministration, is considered as a separate coun­
try under the following conditions:

(a) Islands situated off shore from their gov­
erning or adminis trative area must be goe­
graphically separa ted by a minimum of 225
miles of open water. This point is concerned
with is lands off shore from the mainland only.
This point is not concerned with islands which
ere part of an island group or are geographic­
afly edlecent to an island group .2

This point, as the text attempts to explain, deals
only with off shore islands. The islands in ques­
tion must be of the same admi nistration as the
mainland, and there must not be any other islands
between the island or island group in question and
the shoreline. In addition, the island or island group
must be a minimum of 225 miles out. The rule point
does not take into consideration the difference be­
tween two offshore islands o r groups of islands
(see fig . 1)

A few examples of th is point are Marion Island•
Hawai i, and Mellish Reef. Some inconsistencies
here are the islands that are counted as countries
near Europe and in the Mediterranean, such as the
Aland Islands, the Salernic Islands, Corsica and
Sardinia . Most of these were grandfathered onto
the Countries List.

The second part of the rule point says:
(b) Islands forming part 01 an island gro up

?r which are focated ad;acent to an island, or I
,sland group. which have a common govern­
ment or adminis tration. will be considered as

l /bid .• p. 131 .
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Fig. 4- The is lands 0' the Central Pacific Ocean.

In the case of a ' country, such as that
covered in Point 1, which has a common gov­
ernment or administra tion but which is geo­
graphicafly separa ted by land which is foreign
to that country, if there is a comple te separa­
tion of the country in question by a minimum
01 75 miles 01 foreign land, the country is con­
sidered as rwo separate entities. This 75 miles
of land is a requirement which ts applicable
to land areas only. In cases of areas made up
of a chain 01 islands, there is no minimum
requirement concerned with the separa tion by
loreign land.s

This rule point can also be spl it into areas. The
land requirements state that in order for a country
to count as two entities for DXCC purposes, th e
two terri to ries must be at least seventy five miles
apart and there must be contiguous land between
them. Two good examples of this are Alaska and
its relation to th e United States, and prior to 1972,
East and West Pak istan. In each case, there Is more

than seventy five mi les of contiguous foreign ter­
ritory in between the two areas in quest ion ,

The island interpretation states that in a chain of
islands. the same requirement of intervening terri­
tory applies. but that the re is no minimum mileage
requirement. This is the case in the Hawaiian
Islands chain. where Midway Island. under the jur­
isdiction of the Navy Department, separates the
State of Hawai i and Kure Island into two DXCC
co untries. (See fig. 3.)

There is an important cla rification that needs to
be made here. Many people have wondered why
Midway, which is under the jurisdiction of the Navy
Department. can apply under Rul e Point Three.
They reason that there is no d ifference between

»ttna., p. 131.
· If anyone can document operation from either the
Bounty or Antipodes Island Groups prior to 1963. it
might be interesting if they would contact Mr. A. L.
While at ARRl Headquarters. as a " new" country might
be added to the list.
' /bid .• p. 131 .

•
KPe SwtJudlI...nd (USI

• KN ..."""" Itlind

• KN K• .,-., ..., IUSI

KN "" . , ltlMd lus)'

KN .Mrvit INnd IUSl ·

•
VA3 W",",,,,,,," l"-'d (UK! . "',

VA3 F...... llIInd (UK! ..
VA3 a...".I.-.cI IUK) . ff'-':.

..~
~

...
I

M'"

•KH .._

K" c.nton l....•
. t -• : -:-• • " lbc I

~ c- 'IJoint US/UKI
KU" us
VAl - UK

KI8 HcI lli id
•

•I

Rule Point Three
The thi rd Rule Point deals with separation by

foreign land. Rule Point Three says:

separate entities provided that there ;s at least
500 miles 01 open water separation between
the two areas in cuesnon»

When this part of the Rule Point is considered .
a more comprehensive view of things can be ob­
tained. This portion of the Rule Point does not con­
sider off shore islands. but those which are located
by themselves away from the mother count ry or
wh ich constitute a country by themselves. The en­
ti re gro up of islands must qualify as a country
under Rule Point One. After this requirement has
been met, the country can be divided up further if
the provisions of the 500 mile separation ca n be
met.

Some examples of this Rule Point are the Amer­
iean Phoenix Islands and the Line Islands in the
Pacif ic Ocean. Collectively. all islands in these two
groups are administered by the United States De­
partment of the Interior. Howland , Baker and the
American Phoenix Islands are more than 500 miles
apart from Palmyra and Jarvis Islands. so both of
these two groupings are counted as separate co un­
tries. Beyond th is. none of the islands within these
groups are more than 500 miles apart. so no further
country divisions can be made. When dealing wi th
islands. it is someti mes helpful to deal with the
islands in group ings first and to consider the indi­
vidual components later.

An inconsistency noted for this Rule Point is New
Zealand. New Zealand. Chatham Island. the Kerm­
adec Group. and Auckl and and Campbell Islands
Group all count as separate countries on the Coun­
tries Li st. The reason for this is th at prior to 1963.
when Rule Point Two-B was added to the Criteria.
each of these islands had been operated from and
had been put on the Count ries List. Each of these
islands or groups we re more than 225 miles off the
coast of New Zealand. so they met the qual ifi ca­
lion s for country status .

However, there are two other islands. each more
than 225 miles off the coast, wh ich are not on the
Countries Li st. These two islands, the Bounty and
Antipodes Grou p. were never operated from prior
to 1963. and hence were not added to the Coun­
tries List. One requirement for a potential country.
in o rder for it to be added to the Countries List. is
that someone must operate from it. After 1963, th e
inter-island group distance of 500 mi les was ap­
plied to the Bounty and Antipodes Islands Group,
and the islands d id not qualify for country status.
What this results in is an inconsiste ncy. Here, the
Criteria was applied consistently during the time
period when the country was added to the Coun­
tries List . but due to present changes in the Criteria
these countries do not quali fy. 4 (See fig. 2.)
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New Countries
This concl udes the Criteria interpetation . Pres­

ently there are some new countries that could be
found through the Criteria's interpetation and pre­
cedents made up to th is time. The first is the City of
Berlin. Berl in qual ifies for DXCC country status
under two sepa rate Rule Points. First, under Rule
Point One. Berlin has a separate and dist inct ad­
minist rat ion from the Federal Republic of Germany.
Berlin presently counts for West Germany. Accord­
ing to agreements between the United States,
France, Great Britain, and the Soviet Union, known
as the Ouadrapartie Agreement, the four countries
declare that

the ties between the Western Sectors of Bet­
~---:-:::-
"bid., p . 131

more, no statute of the United States specifically
recognizes any mil itary facility as existing sepa­
rately to a state in which it is located . Because of
th is, military bases do not appear to qu alify as
being separately administe red under the Inte rpeta­
tion of Rule Point One.

Returning to Rule Point Three, there are two
analogies that ca n be made regarding inte rvening
te rr itory. One is the reason that Panama is not
counted as two exec countries. It is because the
Canal Zone which divides the country is not seventy
five mi les wide. Rule Point Three cannot apply un­
less the land separation is greater than seventy five
miles. A second analogy is why Palmyra and Jarvis
Islands, mentioned previously, are not two DXCC
countries. There are no intervening islands between
them. There are some nearby islands, in the same
underwater mountain ridge, which are Brit ish pos­
sessions, but on the surface of the water there is
noth ing physically in betwee n the two islands.
Therefore, Rule Point Three cannot be applied. (See
fig . 4 .)

The final Rule Point to be dealt with is Rule Point
Four. Th is regards unadministered areas, and read s:

Any area which is unadministered will not
be eligible for consideration as a separate
country.'

Just what unadm inistered means is not clear.
Every square inch of territory of the face of the
globe has been claimed by at least one co untry at
one time or another. There is no territory present ly
unknown, or else just abo ut everyone is going to be
in for a surprise. Most likely, Rule Point Four was
made to eliminate ce rta in problems when someone
" d iscovered" a new rock or seamount somewhere
and then tried to get co untry status for it. Most of
these situations are of questionable sta tus anyway,
such as Maria Theresa. Quite obviously, if some­
th ing doesn't exist, o r its existence cannot be ac­
curately determined, it cannot count as a DXCC
co untry by any measure.

Berlin

<>
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Midway and its relation to the State of Hawaii and
with any other mili tary base states ide wh ich pres­
ently does not qualify for DXeC count ry status.
If Midway qualifies as a separate country for the
DXCC, they wonder, why shouldn' t every military
base be so counted?

Th is is an interesting question. Any discu ssion
about the differences should really be dealt with in
reference to Rule Point One, but it would have been
difficult to understand th e differences unt il all the
crite ria that might appear to be appl icable had
been explained . For thi s reason, the matter was left
until now . The reason why Midway qual ifies as a
separate country is that Midway Island is specif ic­
ally recognized by United States Law as a Territory
of the United States . It is not conside red to be an
integral pa rt of the State of Hawaii , nor within the
confines of its polit ical boundaries. Furthermore,
since the State of Hawaii cla ims no sovereignty
ove r Midway, th is satisfies the requirement fo r dif­
ferent adminstration, and geography satisfies the
requirement of intervening te rritory (Rule Point
Three). The same cannot be said fo r military teem­
ties elsewhere in the fifty sta tes. While a mil itary
base is recognized as federal property, the states
still retain some control ove r the military bases,
such as income taxat ion of civilian employees. Most
otten, military personnel are exe mpted : however, if
a state so desired , it could tax them, too. Further-

Fig. 5-Bsriin is locafed some 90 miles inside the Ger­
man Democratic Republic , but presently counts as the

Federal Republic of Germany for DXCC purposes.
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In addition to the above examples, there are vari­
ous pol it ical events that might have an impact on
the Countries List. The Middle East could always
provide a possibility. and trying to second gu ess
what co uld happen there is pure speculation. The
Gilbert and Ellice Island s are du e to be split into
separate colonies next yea r in preparat ion for even­
tual independence. A couple of new countries could
emerge there. Finall y, the Republ ic of South Afr ica
is preparing to grant independence to ce rtain native
land areas, known as buntostans. There are ten of
them , and each one wo uld be a separate country
pol it ica lly, so each would coun t separately for
DXCC purposes. The govern ment of South Africa
has said that it def initely plans th is action, so imple­
mentation appears to be only a matter of time.

Throu gh thi s interpetation of the Countries List
Cri te ria, hopefully the reader will now have a basic
idea of why Countries list matters are handled the
way they are. Everyone should be able to answer
the question s posed at the beg inning of th is article,
and in addition, some new thought and d iscussion
in the Amateur world should be ge nerated reg ard­
ing DX and the Countries List. •

CR.
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lin and the Federal Republic of Germany will
be maintained and developed, taking into ac­
count that these sectors continue not to be a
constituent part of the Federal Republic of
Germany and not to be governed by it.'

Additi onal ly, other ag reements address the status
of Berlin. and they also clearly indicate the separate
administrative status of Berlin.

Our governments [the United States, the
United Kingdom and France] will continue. as
heretofore, to exercise supreme authority in
the Western sectors 01 Berlin . ..1

It would appear that Berl in is regarded as a sepa­
rate administrative enti ty and the Countries List
should be corrected to show this.

Under a separate Rule Point, Berlin qualif ies as a
separate country under Rule Point Three. Due to in­
tervening territory of the German Democrati c Re­
publ ic, wh ich is greate r than seventy five miles,
Berlin also quali fies for separate DXCC count ry
status in th is sense. (See fig. 5.)

A second area where a new country could be
found is the Briti sh Sovereign Bases on Cyp rus.
This case is very similar to Guantanamo Bay in
Cuba, where Rule Point One applies. Rule Point
One also applies to the Cyp rus bases, although the
present poli t ical situation there may prevent any
Amateur Radio operation for some ti me. When re­
viewing mil itary bases belon ging to one country
and found on another country 's soi l, it is difficult to
draw a disti nction between what should be made a
separate country and what should not. Matters as
to sovereign ty and who retains title to the land are
two important considerations. In many cases, the
mil itary bases are leased for a long peri od of time,
and the original country remains in control of wh o
can use the base. This can be seen in the case of
th e United States, when the American Military
Fo rces have been forc ed to close a base or where
limitations have been placed on the use of the base,
such as in Libya or in the Azo res, respectively.

The final possibility for a new country is Walvis
Bay. Walv is Bay is an enclave on the Atlantic Coast
of Southwest Afri ca which is under the jursidiction
of the Republic of South Af rica . At the present time,
both Walvi s Bay and Southwest Africa use the same
cal lsign, 2S3. Th is appears to be the only rationale of­
fered presently as to why the two areas both count
for the same country, namely Southwest Afr ica.
Walvis Bay is administe red differently from South­
west Africa, and for th is reason should qualify as a
separate co unt ry for the Countries List. (See fig. 6.)

7§II(b), Ouadraparlie Agreement between the United
States. the United Kingdom. France and the Sov iet
Un ion. dated 3 September 197 1, in ter alia.
"An nex II. paragraph 3. diplomatic note from the United
States. United Ki ngdom and France to the Federal Re­
publi c of Germany. issued pursuant to the Ouadrapart ie
Agreement of 3 September 1971.
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BY BRIAN H. ALSOP, WA3KOS

Kenwood TS·520 Transceiver
Additions

train and hobby shops (about 30 cents for a 9"
strip) .

For this addition. it was decided to relax one of
our co nstrai nts and use the existing fi xed channel
selecto r swi tch to select the ba ndwidth of the audio
filter. The switch leads ca n be removed from the
wirew rap term inals (C, 1. 2. 3,4) of the Fixed Chan­
nel AVA boa rd (X43- 1100-00) and routed by the
panel meter to the underside of the chassis. Post­
tion 1 was chosen as the filter " out" position. It is
advisable to record the wire color coding in case
you later want to remove the modification. Voltage
(+ 9 v.) ca n be obta ined trom wirewrap terminal
BS of the ca rrier board (XSQ-0009-1). The ground
side of the filter ca n be attached to any conveni ent
ground. For thi s installation, the filter was installed
in series wi th the earphone jack. Note: This installa­
tion puts the active filter in the phone leads only
and does not alter speaker ope ration. All sc rews
were then Q-doped.

Curtis B0431C Keyer Installation
The keyer installation is more difficult. l ocation

of speed pot posed the first problem. Finall y teeth
were g ritted and a v. " hole drilled in the front panel
between the mode swi tch and the mike receptacle
as shown in the photo.
Caution: Precise locat ion ot thi s hole is necessary.
If you goof, the pot will not fit wi thin the cabinet or
the shaft wi ll interfere with mode switch. Allow room
for the Speed pot knob to clear the mode switch
knob fo r all mode positions. Clean out all metal
chips afte r drill ing. In our case a pot wi th a 2" long
non-metallic shaft was chosen and mounted to a
brass ear as shown in fig . 1.

The next task was location of the PCB and run­
ning of power and keying paddle lead s to it. The
best overall location was to mount it near the Speed
pot as shown in fig . 1. Note that wirewrap terminal I
" Key" of the AF board (X49-000B-1) is right under­
neath this location. Connect a wire to it for the key­
ing lead. Two brass stri ps we re attached to the
chassis and PCB as indicated . Make sure the keyer
board cl ears the cabinet and chassis . Actua l mount- !
ing is done afte r all leads have been run.

Since the keyer requires three shielded insulated
padd le leads, it was decided to use the existing
remote eight pin socket on the back of the chassis I
as the keyer input. Three pins (2, 4, 7) can be used.

Hell
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A dditions have been made to the 15-520 to make
it nearly the ult imate c.w. transceiver, in this au­
thor's opinion. The additions were the installation
01: 1- The factory 500 Hz i.t. crystal filter; 2-The
MFJ selectible bandwidth active audio fi lter; 3--The
Curtis 8043 Ie keyer. Only the later two additions
will be discussed here since complete installation
Instructions come with the iJ. filter.

The Challenge
Those of you wi th a 15-520 {and those who have

seen pi ctures of the guts} read ily appreciate the
challenge of adding anything, however small, to the
rig. To make the challenge more demanding some
additional constrai nts were imposed : Panel hol es
and lead lengths should be minimized. Existing
featu res should be preserved. All addi tions shou ld
be convenient to use. Power sho uld come from the
rig.

24 • CO • Mo n;h. 1976

Fig. 1-Bottom view of th e Kenwood 7$·520 transceiver
sho wing the locations of the MFJ audio filter and Curtis

IC keyer PC board.

MFJ Filter Installation
Figure 1 shows where the audio filter PCB was

finally located. Note that the PCB is suspend ed by
two ears attached to existi ng screws within the TS­
520. The ears can be made from v." wide 0.050"
th ic k pieces of brass plated strips available from



The shield should be connected to pin 1. A three­
conductor shielded cable was made from a piece of
RG-58 sheath and shield and three 24 gauge in­
sulated wires and run th rough the ch assis hole be­
neath the remote socket and around the c hassis to
the PCB. A few small holes were drilled in the
chassis to secure the cable en route. Power for the
keyer comes from the - 6 v, supply in the T8-520.
In this case (g rid blocked keying) the Curtis Keyer
has the positive voltage side g rounded to the
chassis and a supply with positive ground Is re­
quired. The required voltage can be found on the
" - 6 v." wirewrap terminal of the Fixed Channel
AVA Board (X43-110o-00). The keyer PCB is th en
mounted afte r all leads have been attached. In this
appli cation no monitor was needed and the keyer
audio output transformer mounting holes were used
to mount the Weight t rim pot in. For this and the
Dot-Space pot (also a trimmer) to be accessib le
they should be mounted either on the PCB bottom
or in such a way that they can be adjusted with the
board in place. Q-dope all screws.

Addition of a label and a knob on the speed pot
shaft complete the installati on. One small d rawback
of the enti re installat ion is that the key paddle co m­
mon lead is at - 6 v. with respect to chassis ground

front view 01 the TS-520 showing the location of the
Speed pot tor the Curt is 8043 IC keyer .

and shorting it to ground shorts out the TS-520
- 6 v. supply. This is not fatal si nce it only causes
the inverter oscil lator to quit unti l the short is re­
moved .

Results
These three addi tions have truly made the TS-520

a " go anywhere, do anyth ing" rig. The c.w. man no
longer has to settle for any compromises if he wa nts
a transce iver. Now, where can the qu asi-logari thmic
speech amplifier fit? _

1

Chicago FMers
Direct-Dial Police
Via 911 Emergency Number

BY JORDAN KAPLAN, W9QKE

L ast month, WA9EXP, a member of MAPS, (Mid­
west Amateur Propagation Society) punched up the
number 911 on his Touch Tone Pad, and heard the
vo ice of the dispatch er at the Cook County (Ilt inois)
Sheriff's Police Communicati ons Center ask for his
traffic . Ray advised the di spatcher of a car blocking
a traffic lane on a major highway near Chicago.
Th is was the first record ed use of the 911 two meter
repeater system in the Chicago area.

Early in 1975, representatives of repeaters asso­
ciated wi th the Ill inois Repeater Council were dis­
cussing the problem of rel aying to police and fire
departments, emergency traffic without the need to
go through third parties. The trouble with Amateurs
reporting emergencies had been the need to cal l
another station on the frequency and request that
station to call the local publ ic safety department
with the info rmation. Quite a few times, repeats of

the traffic was requi red to insure that accu rate in­
formation was given to the proper agency. Also,
errors in fo rwarding the information back and forth
between the Amateur and the police had caused
slowdowns that delayed help to persons at the
scene of accidents and other incidents.

As the talks conti nued on this subject, some pos­
sible areas of relief we re suggested. As an example,
one thought was to assign a special frequency for
communicating with the police in the two meter
band. To report an emergency, you would swi tch to
th is frequency, and then you could talk to the di s­
patcher di rect. The troub le wi th this approach was
the need to buy crystals fo r both receiver and trans­
mitter, and of course the big hangup was the
licensing of the pol ice di spatchers in the Amateur

Icontinued on page 71 ]
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A Receiver Pre-Amp for Heath
S8 and HW Series Transceivers

BY J . F. STERNER. W2GQK
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Fig . t -s-Scnemetic or receiver preamp for the Heath HW
and S8 series transceivers. Coil L, is 73 t. #24 d.c.c.
closewound on a % " dia. slug-tuned form. LJ is 5 r. #24
d.c.c. closewound over bottom end of L,. Note that #22
enamelled wire is a close replacement lor :t24 double
cotton covered (d.c.c. ) with respect to turns per linear
inch. (Cotton covered magnet wire is becoming quite

d ifficult to obtain .)

permits insertion of a pre-amp between terminals
3 and 4 of relay RL1• To do this. first remove the
jumper across terminals 3 and 4 then connect a
length of small coax from each terminal to phono
jacks on the rear apron of the c hassis . It will be
neccessary to add one more jack to HW· 101 sets
as only one " Spare" is provided. This can be done
by drilling a V." hole about 1" away from the
" Spare" jack and mounting a Switchcraft type
3501 ~FP phono jack here. The SB~102 has two
Spare jacks so this is not neccessary with these
newer models. Connect the coax from the relay
to these jacks. Identify the coax from terminal 4
as " Input" and the one from terminal 3 as " Re­
turn" . Connect the coax shield at the relay end to
the ground lug on the terminal board under the 8.5
MHz trap. Ground the other ends of the coax shields
at the phone jacks. For convenience all of the
coax leads I used were the small type RG-174 / U.

Referring to the schematic for the pre amp. it is
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I enjoy listening to ten mete rs for those weak ones
that unsuspectedly skip through during this low in
the sunspot cycle, but for th is you need plenty of
receiver gain and a good signal 10 noise rat io. The
writer uses a Heathkit 88-1 02 and it does have a
good sI n rat io but it could use more gain on 10m.
and 15m. As it was, listening for the weak ones
meant keeping the a.f . gain control quite high, but
then when you tuned across a strong signal, yo u
were blasted out of the chair. Al so, passing trucks'
ignition noise keeps you busy rid ing the a.t, gain.
If we had about 20db more gain, these weak signals
would develop some a.g.c. voltage and permit back­
ing the a.l . gain to a more reasonable point as on
20, 40, and 80m. Li kewise the weak ones wou ld
reg ister on the " S" meter. Obviously the answer
was to add more gain in th e h.1. ranges to the re­
ceive port ion of the set. Th is being a transceiver, it
is not possible to insert a preamplifier in the an­
tenna ci rcui t without elaborate swi tching at a high
power level . In going over past articles on pre­
amps for receivers, none referenced transceiver use.

If you examine the schematics of the SB~100 and
HW~1 00 series of sets, you will see that the 6Cl6
driver plate coil (LUI) is in a common tuned ci rcuit
to both the receiver r.t . amplifier and the 6Cl6
Driver. Antenna signal switching tor receive is
through relay RL1 to the low impedance winding
on L101• To prevent damage to a pre-amp it must
be switched out when transmitti ng. Fortunately the
relay wiring made for the " Driver Output" feature

Underchassis view of the receiver preamp shows the
simple construction.
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quite simple to build and the only real precautions
to take are in keeping the " Input" and " Return"
circuits separated . An RCA 40242 is used as an
amplifier and the 40240 is used as an emitter fol­
lower fo r impedance matching. Selectivi ty and gain
are derived by tuning the primary of L1 with C1 in
the collector circuit of 0 1• L2 is a low impedance
winding over the cold end of L1 for coupling to the
base of O2• Note the emitter resisto r is left unby­
passed to stabilize the circuit. Battery operation
was chosen for convenience, as the battery drain
is low and it should give at least 50 hours service
in intermittent duty.

All parts except the two d.p.d.t. slide swi tches
and the coax connector phono jacks are mounted
on a PC board with foi l on one side, the foi l serving
for all grounding. The HF-100 tuning condenser is
mounted to a small L bracket which is bolted to the
foil side of the board. The board is mounted to the
U portion of an LMB 3- X 4- X 6 - case w ith
four ~ . long metal spacers. One small 8-lug ter­
minal strip serves as a tie point for resistors and
the coax input and return lines to the ampli fie r
board. The two d.p.d.t. slide swi tches are used to
isolate the input and return ci rcuits. Attempts at
combin ing these ci rc uits on one switch may result
in oscillation or regeneration . One of the unused
switch terminals of 5 2 is used for turn ing on the
battery. Note that both switches must be turned on
to put the pre-amp in the circuit. When these
switches are out, the set is returned to normal
operation as the signal is looped throu gh 51and 52
to relay terminals 4 to 3.

When finished, connect the pre-amp to the trans­
ceiver as follows: A sho rt length of coax from the
transceiver Input jack to the Input jack of the pre­
amp ; then a length of coax between the two Re­
turn jacks.

To align, first tune the transceiver to about 30
MHz and ad just C2 in the pre-amp for maximum
noi se with the tuning capacitor at min im um . Next
preset the core of L, so that it is just ente ring the
bottom of the LI and L2 windings. Again readjust
C2 fo r maximum noise. Retune the transceive r to 14
MHz and tune C1 toward the maximum capacity
end and l isten for an increa se in noise. If none is
noted . mesh CI full y, turn the co il co re in until an
increase in noise is heard. Now open tuning
capacitor C, fu lly, retune the transceiver to 30 MHz
and read just C2• This now should cover a range
from 14 MHz to 30 MHz. 21 MHz will peak at ap­
proximately 25% in from the 30 MHz end of tun ing.
Measured gain at the model shown is 20db at 30
MHz and approximately 15db at 21 MHz and 10db
at 14 MHz.

Additional gain in these sets can be had by
merely changing the first and second U . amplifier
tubes V2 and V. from type 6AU6 to type 6HS6. It

The author's receiver preamp sits above the 5 8-102 at
the shack of W2GQK . Front panel controls consist 01
two slide switches for Preamp In-Out (both must be
operated together), and a Tuning control to peak the

singfe tuned circuit.

is neccessary to change both as their fil aments are
in series and heater currents are different for each
type . No rewiring is necessary as the basing is
the same. The two U . tranformers should be re­
tuned when th is change is made to correct fo r the
slight ca pacity differences between the two types.

The addi tion of the pre-amp and the latter tube
change has read ied the 5B-102 here for if and when
the sunspot cycle changes and ten meters becomes
a real OX band again. -

VERTICAl
ANTENNA

HANDBOOK
Co m p,ln:2 :2 ·yu " WOfl h o f
..... ' ......1 from . he~ of
CO on w....,~ ......

' h..... y . de"9" ,....,..~, .
Wns"ucl..... eov..I .
I",. " ... . yl. fO'e<! ,rog ....:!
m . l ch ,rog. thon "."''''.11.
go ou n<l .. II K IS. mulh ·b¥od
and " rog•• -b ....:! w... ..UI'.
..._ s . he mos, CQInInO<l

QVnlOOns _. ....T~

""'"'''-' 6 " x g " 136
~ $5.00

P.... send ".. COP,"_

Name Cllll _

Add'••• ••========C iTy _
5 1111. Z ip Cod. _

CO M..azine
14 VllndeI' lent... A__

Port W..... ington. N.Y. 11050

Morch,1976 • CO • 27

~ ----



A couple of weeks ago, I stopped in to see my
old friend Benson. You remember Benson. He's the
fellow who got me started in Ham Radio years and
years ago. Last time r saw him he was in the middle
of a real honest-ta-goodness HOMEBREW project. '
starting wi th the materials right out of Mother Earth.

Well, th is time things were different. When I
walked into his hamshack, the place was covered
with stacks of paper. There were legal size sheets
covered wi th Benson 's more or less illegible scrawl
all over the place.

"What the devil are you up to now?" I asked Ben­
son. " It looks like you 're re-writing the Encyclopedia
Bri tannica!"

"Well Bill," he said. " You're close. I'm writing a
book."

This just about floored me. Benson, a real Yep!
Nope type guy writing a BOOK! Remember how he
used to si t in our club meetings. puffing on that
rotten old pipe-not saying a word? It was only

•DeWitt, "The True Essence Of Homebrewing, CO, July

" Yipes!" I said, " Give me that dictionary Benson,
I want to find out what you 're talking aboutl "

" Never mind the doggone dictionary," Benson
growled through a cloud of smoke, "It's simple."

" All over the world there are people like me who
have one helluva time making any small talk. Sure,
if there's somethi ng important on their minds, they
do speak up, but most of the time they're hard
pressed for something to say. They just aren't corn­
fortable with those smooth talker types who can
ramble on about almost nothing at all by the hour.

" When they get in fro nt of a mike on Ham Radio,
they really have a tough time making conversation.
I've figu red out a way to help these hams, and here's
how it all started.

" A few weeks ago I worked a guy who told me
all about the ten thousand three hundred and
seventy-eight soldered connections he made in the
last forty-th ree rigs he's built. I sat there like a dum­
my, all I could think of to say was, " Fine business
OM on the ten thousand and three hundred and
seventy-e ight soldered connections.

HAMSPEAK
Or, Benson Writes A Book

BY BILL DeWITT, W2DD
,

when some klutz got the conversation all screwed
up that Benson would zing a few remarks right over
the prate to clear the air. But the evidence was
there, Benson reall y was writing a BOOK!

" OK Benson," I said, " What' s the name of the
book, and what's it all about? Have you developed
a new theory of propagation, a lapel button CPU
for phase controlled-super-sub carrier C.W., or are
you writ ing a digi-dictionary for non-digi-types?"

Between puffs on that same old pipe, Benson
told me the story of his book.

"I n the fi rst place, Bill ," he said, " the name of
the book is Hamspeak. H-A-M-S-P-E-A-K, H, Hona-
lulu ..

" Spare me the phonetics Benson," I said, " But
what, pray tell , is Hamspeak?"

Benson grinned. " Hamspeak is the result of art­
fu ll y extending normal conversation by the use of
d iscursive, di sjunctive excursions and superfluous
loquacity. In its purest ,form it involves the use of
terminology peculiar to Ham Radio to imply ex­
clusivity of knowledge in that field of activity."
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" I think his transmission ran about eight minutes
on the first over. As you know, I've built a lot of
stuff in my day too, but I seemed to be tongue­
tied. My 'Fine business OM,' etc. only lasted about
four seconds, can you imagine how I felt? Maybe it
was right at that moment that I got the idea for this
book, Hamspeak."

By th is time, I thought that I was beginning to see
the light, but I wanted to be sure.

" Do you mean," I asked Benson, " that your book
is going to teach the quiet guys like you how to
carry on a hammy-ham type conversation with his
more talkative friends on the air?"

" Right on Bil l," he repl ied , " and since the book
is going to teac h Hams to talk like other Hams, I
thought I'd call it HAMSPEAK,

" You see," he continued. " one of my big con­
versa tional problems is that I tend to be very direct.
This is completely contrary to the principles of small
tal k in general and Hamspeak in particular. My
book will teach anyone how to S-T-R-E-T-C-H the
conversation and how to use ham terminology ettec-



tlvely."
I said, " Let's see if I've got the idea. What you 're

telling me is to talk like a real Ham, I shouldn' t just
state a fact. I should lead up to it indirectly and em­
bellish it with unrel ated happen ings."

" You're learning Bill ," Benson agreed . " Don't just
blurt out information like-.Hey, I blew a fuse today!
-sta rt off by telling your friend W8XXZ that today
while you were home taking ca re of your sick dog,
you happened to hear some OX on 20. Then explain
that wh ile you were getting fired up to work the OX,
your wi fe came in and told you about the phone call
from your Aunt Edith whose second husband, not
your real Uncle, is recovering from the heart attack
he had while he was watching thei r house burn
down last year, right after the insurance expi red .
You can skip the part about the malfunction of the
oxygen tent and get back to how you turned on the
excite r wi th the funtion swi tch in th e ' l ocked Key'
position and the fuse blowing without too much
trouble. But be sure to mention the fact th at the
linear was connected to the 75 meter antenna at the
time. Now, do you see how easy it is to stretc h your
conversations?"

" Benson," I told him, " you' re a genius! I could
kick mysel f black and blue for not thinking of th is.
Are you sure that someone hasn't already written
a book on this subject?"

He pointed to the stac ks and stacks of pages,
" Do you think' cranked out all th ese pages without
checking that FI RST? No sir, there just isn' t any­
th ing in print on this."

Always a perfectionist. Benson started his book
with a set of easy-to-remember rules. I've al ready
spilled th e beans on Rule One a paragraph or two
back-Never be direc t. Rule Two cautions you to
avoid common parlance when referring to members
of your family. Terms like My Wife, My Son, involve
the use of only two words, while The EX Y EL and
The Junior Op. give yo u added word advantage.
Similarly, My Home, or Home, cannot compete wi th
The Home Que Tee Aitch.

Rule Three: Migosh, this isn't fai r to Benson, with
the book coming out soon. You 'l l just have to wait
until you get a copy. But Benson did say th at it was
okay to quote a few items from the early chapters
of his book.

Benson's smart. He showed me how he is going
to have the publ isher layout th ese two examples to
clearly show the time and word differences between
People-talk and Hamspeak.

Example A (People-talk) : Hello W2XXX, th is is
W3XXX, You' re good copy here in Phi ladelph ia. My
name is Joe, what's yours , and how's your weather?

Example B (Hamspeak) : Hello Whiskey The Fig­
ure Two Xray, Xray, Xray, this is Whiskey The Figure
Three Xray, Xray, Xray, comi ng back to you. Say old
man, you sure do pack a bodacious signal up here
in this neck of the woods, home of the Liberty Bell ,

Phil-A~Del-PHY-A. You 're pinning the 01' meter KA­
BANG right ove r to the 40DB Plu s mark. The hanni1*
here is one of those Saint's monickers, Joe, Jig­
Oboe-Easy, short fo r Joseph. That's Jig Oboe Sugar
Easy Peter Honolulu, Joe is the hanni!. I don't th ink
you passed along your hannil , but you know, I think
I know your hannil, because I think we may have
Q-Soed before, although I'm not sure about th at.
So maybe you could make a note to pass along
your hannil , if you don 't mind on the next transmis­
sion. Think your hannil may be Tom, well, anyway,
I sure would like a signal report on this or ' bucket of
bolts. Kawung, Kawung, got a relay that hums here,
so how are we doing down there at your Que Tee
Aitch, and is you r weather as bad as ours? We have
been having rai n and fog here all morning, been a
lot of that lately, Well, I' ll pass it back to you just in
case the Queen Roger Mexico is getting to me.
Whiskey the Figure Two Xray, Xray, Xray, this here be
Whiskey The Figure Three Xray, Xray, Xray, go
ahead Tom, I think that's your name, maybe.

Stop watch in hand, Ben son timed me on the two
examples. Hamspeak came out a clear winner with
a better than fifteen to one increase in time.

Well , I know you' re going to buy the boo k, but
let me tell you, Benson gives examples of every
kind of contact you can imagine with the Hamspeak
that fi ts them. There's a listing of long phonetics
like Constantinople, Yokohama, Novosibirsk, and
Xanthipus. Priceless! Another chapter tells how to
fo rm and use redundant Q-signal -word combina­
tions. Terrific !

Oh ! I almost forgot the chapter on Ham lingo for
beg inners. It explains how to use " Twisted Pair" or
" Landline" instead of telephone. Includes "Bare­
foot." " Afterburner," " Eyeball " (I may frow up! ) etc.
It even explains how to use the pronou n "We" even
though you may have only one head and body.
(Exa mple : " We got our haircut yesterday.")

Wel l, I had at least a dozen more questions to fire
at Benson , but the arrival of three odd-ball looking
wri ter-fellows at the door cut short my visi t. I've for­
gotten thei r names but Benson mumbled some­
thing to me abo ut collaboration on three more
books for release next Fall , I think he said that
they'll be called " Skispeak," " Golfspeak," and
" Snorketspeak!" That Benson is really amazing !

That's the story of Benson's book, sure hope we
can have an eyeball at your Que Tee Aitch or meet
for some 807s sometime soon. I'm going to have to
hit the Big Switch and Queen Susqueh anna Yoko­
hama back to the salt mine after I stop at the sand­
box, so I'll see you fu rther down the log. But befo re
I leave, did I tell you about the fine business Que
So I had wi th Dusseldorf Kokomo The Figure
Eight •

'Texan vernacular lor the word " handle," W3XXX obvi­
ously spent some time in Texas prior to moving to
Philadelphia.
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CQ Review s:
The KENWOO D TS-700A
2-Meter All-M ode
Transceiver

BY HUGH R. PAUL. W6POK

N ewequipment fo r the 2 meter enthusiast con­
tinues to appear on the market at a fast and furious
pace. A prototype of the Kenwood TS-700A was
introduced at the Burbank Hamfest this past sum­
mer and interest in the unit has co ntinued to build
si nce that time. Kenwood reports that orders exceed
supply, as of this date.

The TS-700A is an ada ptation of the TS-700G,
wh ich has been on the market in Japan and Europe
for some time. The " G" mod el covered 144 MHz to
146 MHz, thus revision was required to provi de full
cove rage of the American 2 meter band.

Offeri ng all modes of operation with ei ther v.t.o.
or crystal control and the capabili ty of being pow­
ered by 12-16 volts d .c. or 120/220 Volts a.c., the
TS-700A is a lot of transceiver in a not-so-small
package.

Measuring app roxi mately 11 - x 5- X 12Vz- and
wei gh ing in at 24 lbs., the TS-700A is a little smaller

The Kenwood T$ -700A puts I.m., s.s.b., c .w. and a.m. at
the fingertips 0' the advanced 2-meter operator. along
with a choice 0' vt.o. or crystal conuonea operation.
Repeater offse ts 0' plus or minus 600 kHz are selectable

with either v.l .o. or crystal. Microphone is included.
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and about 13 lbs. lighter than the popular TS-520
transceiver. As the photographs reveal, the TS-700A
bears a strong resemblance to its high frequency
cous in.

Operati ng features include upper or lower sld e­
band. plus or minus 600 kHz offset fo r repeater op­
eration, 100 kHz calibrator, receiver incremental
tuning, noise blanker, mu lti-function meter to read
signal strength and relative powe r output or zero­
center moni toring of the t.m. detector. What more
could you ask for? How about an optional tone bu rst
generator, d . gain control and an honest to good­
ness head phone jack on the front panel, where you
can reach it.

Provisions have been made on the back panel
for an optional VOX uni t, an external speaker, ex­
ternal relay control and a.l.c. input for those wish­
ing to drive a linear.

Construction
Construction of th e TS-700A can best be de­

scribed as rugged. Like other Kenwood equipment,
the main and sub frames to which the ci rc uit boards
are mou nted are heavy gau ge steel. The front panel
is heavy cast aluminum and the back panel is thick
aluminum sheet.

The cabinet itself is made of steel and is In two
parts. The top incorporates a hinged lid to facilitate
access to th e a.m. carrie r level control and the sep­
arate s.s.b. and f.m. microphone gain controls. The
two sections are easi ly removed to faci litate service.

Another aid to servici ng is the clever design of
the transmitter driver and fin al ampli fier section.
The entire assembly, with it's heat sink, can be re­
moved from the main frame by unbolting the sink
from the back panel and pulling.

The enti re front panel and attached v.t.o. assem­
bly ca n be tilted outwa rd fro m the main frame by
removing fou r retaining screws, thus allowing ac­
cess to all panel controls and the v.f.o. for main­
tenance.

There are nine major circuit boards mounted
within the main frame. While these are not the plug



in type, it appears that wiring harness lead length is
such that they can be unbolted and pulled away
from the chassis far enough to allow reasonably
easy component replacement.

All ci rc uit boards are constructed of the heavy
phenolic material used in other Kenwood equip­
ment. Component identification and foil outlines
are clearly silk screened on the top of each board.

A feature that seems to be exclusive with Ken­
wood equipment, is the two extension feet that bolt
onto the existing feet at the front of the transceiver I

thus raising and tilting the front panel. This is a
small item that contributes greatly to operating
pleasure.

Not exclusive, but still very desirab le, is the stu rdy
carrying handle on one side of the transceiver.
Compliment ing the handle is an extra set of plastic
feet on the other side, which allows the unit to rest
on its side without scratching the ca binet.

The escutcheons surrounding th e dial, meter and
control switches are plast ic and contrast nicely with
the light grey panel and dark grey cabinet. Brushed
chrome knob ski rts and edge trim, co ntribu te to th e
overall attrac tiveness of the T8-700A.

The two speed dial mechan ism is a joy to operate .
It has a firm, but smooth response to the touch. The
larger outer knob is for fast tuning and covers 100
kHz per revolution. The smal ler knob is for fine tun­
ing and covers 25 kHz per revolution.

The tuning dial reads from 0 to 1000 kHz, with
Interval markings every 50 kHz. The 146 MHz and
147 MHz repeater assignments are block marked on
the upper side of the dial scale, at intervals of 30
kHz.

The main dial cons ists of a metal ski rt located
behind the tuning knob and reads from 0 to 100,
with each division represen ting 1 kHz. The ski rt is
adjustable and can be calibrated to the nearest 100
kHz marker signal produced by the interna l ca libra­
tor. Just above the main dial is a gauge, with marks
indicating the frequency offset, when in the lower or
upper sideband modes. This eliminates the need to
recall brate the main d ial ski rt when changing
modes.

The T8-7ooA employs the same frequency read­
out scheme as the T8-520, but similarity does not
end here. The v.f.o. and th e noise blanker are basic­
ally the same as those used in the T8-520 and T8­
900.

VFO
The v.t.o. tunes from 8.2 MHz to 9.2 MHz and

exhibits extremely good stabi l ity and linearity. While
separate long term frequency measurements of the
v.t.o. were not made, a number of long term mea­
surements to determine overall stab ility of the trans­
ceiver were run. Frequency dri ft was measured at
specific intervals over a twelve hour period . Of sev­
eral test runs, the one ex hibiting the greatest drift

\
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(Top View)

(Bottom Vie w)

Top and bottom views 0' the T$-700A reveal no wasted
space in that fairly large cabinet (11" x 5'" x 12 '1z '"). Power

output is nominally 10 watts.

from a cold start at an ambient temperature of 67
degrees, was as follows : - 610 Hertz afte r ten min­
utes, - 2.210 Hertz afte r two hours and a - 2,685
Hertz after twelve hours.

Linearity checks were made of th e v.t.o. over
each of the four, 1 MHz band seg ments. Maximum
readout error of plus or minus 1.7 kHz was mea­
sured, with the greatest error occurring near the
middle of each band seg ment.

In addition to the v.t.o., there is provision for
selection of 11 crystal control led channels. By the
heterodyne process each crystal can be used in
each of the fou r, 1 MHz segments. In effec t, you can
select 44 c rystal con trolled channels. ff I owned the
TS-700A, I would not bother wi th c rystals. The v.t.o.
is so good and frequency determination so easy, I
see no advantage to crystal control. One friend sug­
gested that crystal control would be better for mo­
bile use. From the standpoint of stabili ty, this just
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MHz signal passes through a three section crystal
filter and one stage of amplification. At the blanking
gate ci rcuit, the s.s.b., a.m. or c.w. sig nal is switched
to the 10.7 MHz six section Trio crysta l fil ter, via a
buffer stage. Following the filter, the signal goes
through two stages of l.f. amplification and is de­
tected in a balanced diode ring ci rcuit, if s.s.b. or
C.W. The b.f.o. signal is generated by a crystal con­
trolled oscillator , located on the board labeled " Car­
rier Unit." The appropria te crystal for lower or up­
per sideband and C.W. is selected by a diode switch.

If the receiver signal is a.m., the signal Is switched
through another buffer stage, to a separate a.m.
detector.

In the f.m. mode the sIgnal Is switched at the
blanking gate c ircuit th rough a buffer stage to a
10.7 MHz Murata eleven-section ceramic fil ter. The
signal is then converted to 455 kHz and passes
through another Murata four-section filter. Follow­
ing four stages of U . amplifica tion the signal is de­
tected by a ratio-type detector.

The manufacturer rates the receiver selectivity
at 6 db down at 12 kHz and 60 db down at 24 kHz,
fo r f.m. Other modes are 6 db down at 2.4 kHz and
60 db down at 4.8 kHz.

The combination of a good r.f. stage, well­
designed tuned circui ts and balanced mixers, along
wi th copious ce ramic and c rysta l filters, has paid
off in the TS-700A. On-the-air operation disclosed
no c ross-modulation or inter-modulation problems,
even when listening to the spl it channel repeaters.

I am also pleased to report that in tuning the en­
tire two meter band, not one bi rdie was found ; an­
other testimony to the fine design inherent in the
TS-700A.

Receiver sensitivity as measured in the laboratory
ranged from 0.20 microvolts to 0.25 microvolts for
20 db of quieting on t.m. Squelch opened at an
average of 0.12 microvolts. On s.s.b. the sensitivity
averaged 0.16 microvolts fo r 10 db sig nal plus noi se
to noise.

This receiver is so capable of handling strong
signals that it was not necesary to reduce the r.f.
gain control from its full " On" position during any
of the " on air" tests. A.g .c. action is slow for s.s.b,
and fast for f.m. and c.w. I wou ld rate a.g.c. per­
formance as among the best.

Receiver incremental tun ing is provided and wil l
deviate the rece iver frequency by approximately 3
kHz plus or minus. When RIT is on , a back-lighted
indicator reads out the letters RIT in green.

Receive r aud io from the TS-700A is excellent and
there is over two watts of it ava ilable. Kenwood has
designed a rather elaborate power supply system
that other manufacturers would do well to emulate.
A well-regulated 20 volts d.c . is supplied to the
audio power amplifier transistors and to the final
r.f. driver and amplifier transistors. The result is not
only greater power outpu t, but much better linearity.
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isn't so. The rig was subjec ted to heavy vibration,
with abso lutely no effect on v.f.o. stability.

Receiver
The rece iver section of the TS-700A employs

single conversion for s.s.b., a.m. and c .w. The i.f.
frequency is 10.7 MHz. In the f.m. mode the receiver
is double conversion, with a 10.7 MHz first U. and
a 455 kHz second U. Kenwood has not compro­
mised, in order to provide all modes in the same
transceiver.

The receiver front end is the best of any un it I
have tested to date. A band pass filter, which is
tuned by a varia ble ca paci tor, functions as a pre­
selector du ring receive and a fina l loading network
when transmitting. There are band pass fi lters pre­
ceeding and fol lowing the 3SK41 dual gate FET r.f.
amplifier. A number of manufacturers are using this
FET in the front ends of their transceivers, because
of its low cross-modulation characteristics. The first
mixer is of the balanced type, as are the others
throughout the transceiver.

Immed iately following the fi rst mixer, the 10.7



Ten-MegaHertz-wide spec trum analyzer display of the
TS-700A transmitter output, centered on 147 MHz. Spurs
are 78 db down from carrier . Second harmonic (not

shown) is down 64 db.

The built-in speaker is adequate, bu t a bit small to
rea lize the quality of which the audio amplifer is
capable.

Transmitter

From the block diagram the transmitter appears
to be fair ly straight-fo rward . What the diagram does
not show is the careful attent ion given to individual
c irc uit desi gn and construction.

Em. is achieved by reactance modulation of a
10.7 MHz crystal controlled oscillator located in the
section labeled " Gen Unit" on the block diagram.
Also in th is section is the diode ring balanced mod­
ulator and Trio crystal f ilter, which produces the
s .s .b. signal. The 10.6985 MHz u.s.b. signal or th e

Rear panel of Kenwood TS·700A is dominated by large
finned heat sink for PA and driver transistors. A large
varie ty of external connections are available at the rear
panel lor flexible instafJation in either the mobile or

home station.
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10.7015 MHz I.s.b. signal is produced by the crystal
oscillator in the sec tion labeled " Car Unit" on the
diagram, which is injected into the balanced mod­
ulator. For a.m. or c.w. th is osci llator suppl ies
10.7006 MHz and the balanced modulator is un­
balanced to produce carrier. The amplifier desig­
nated at QII serves as the low level modulator in
the a.m. mode.

The balanced mixer in the section labeled " Het
Unit" combines the 125.1 MHz from the crystal
oscillator wi th the 8.2 MHz v.t.o. signal to produce
133.3 MHz . Th is signal is in turn mixed with the
10.7 MHz signal from the "Gen Unit" in the bal­
anced mixer in the transmi tter " Mix Unit" to pro­
duce 144 MHz.

The band pass filters following the balanced mix­
ers appear to be very effective. Spectrum analysi s
of the transmitter signal was made at a number of
of sweep wid ths and they all looked the same. Th e
one presented here is a 10 MHz display. What is
significant about the photograph is what you don't
see. Wi th the exception of the second harmonic, all
spu rious is in excess of 78 d b down from the carrie r
revet. The second harmon ic was 64 db down from
the carrie r level.

Transmitted power output as measured across
the band varied from 10.2 watts to 12.1 watts on
c.w. and f.m. Due to the limitat ions of the low level
a.m. modulator, it is necessary to reduce the car­
rier level to abou t 3 watts output to get a sufficient
level of modulation. At the 3 watt level, modulation
was about 95% and very clean.

S.s.b. fro m the TS-700A is of very good quali ty .
Power outpu t ac ross the band measu red from 10.5
watts PEP to 12.4 watts PEP. The a.l.c . ci rcui t is
adjustable and most effective . It holds the power to
the preset level and s ignificant increases in mod­
ulation level produced only mi nimal increases in
distort ion.

Carr ier suppression was measured at - 44 db
and unwanted sideband was down by a - 48 db.
Thi rd order product distortion was 32.5 db below a
sing le tone of a two tone test. That figure is correct
and abou t 3 db better than my oid re liable TS-520
will do.

Kenwood 's published specifications for the TS­
700A appear to be very conservative. Test figures
exceed the published specif icat ions by a wide
margin.

The TS-700A is a real p leasu re to ope rate. With
my car it's not a mobile rig , but what a base sta­
tion! I should also make a suggestion to purchasers
of the rig . Kenwood has available a fine service
ma nual, th at , in combination with the operator's
manu al , gives you al l the info you need to properly
maintain the TS-700A.

I hope no one not iced the tears in my eyes as I
was returning the rig to Kenwood. •
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4-blt binary counter. Three-quarters of this chip are
utilized. Thus, it has count capabilities 0, 1, 2, 3, 4,
5, 6, 7, which are output as 3-blt binary numbers.
The two reset inputs are tied to the bits with value
4 and 2. The result ing count c hain is 0, 1, 2, 3, 4, 5,
0, 1, etc. ... 6 different possibili ties which cor­
respond to the 6 horizontal character posit ions.
IC20 , a 7490, is a dlvide-by-ten counter wh ich is
achieved by cascading the divide-by-two and the
dlvlde-by-flve sections of th is chip. In this case,
only the divide-by-five section Is utilized. The re­
su lting count chain is 0, 1, 2, 3, 4, 0, 1, etc. . . . five
different possibilities, which are output as a-brt
binary numbers. These correspond to the five ver­
tical character positions. ICu must receive 6 char­
acter count pulses before IC20 updates once. Then
after the next 6 pulses IC20 again updates and so
on. The horizontal Counter leu goes through Its
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BY TONY PESSIKI. W3GKW, AND PHIL ROTHSCHING

Fig. t -s-Scnemeuc of the backspace modification board for the WIJLMD SSTV keyboard described in CO for Sept.
1974. Connections to the W'LMD boards are made through two IC header plugs which plug in place of le ll and

IC. in the origin al keyboard.

....

A Backspace Modification
for the W~LMD Keyboard

F or those keyboard SSTVers among us who
tend to be fumble-finger typers, th is circuit provides
a quick means of back counting (backspacing) so
that an erroneous character may be corrected with­
out erasing the memory and reloading it entirely.
The ci rcuit is designed to be added to the keyboard
built by Dr. Robert Buding, W0LMD, and described
In CO for Sept. 1974 p. 20.

Before describing how the backspace ci rcuit
works, let's first look at the circuit it will replace;
that is, the memory address counters consisting of
ICu and IC20• ICu is the horizontal address counter.
IC20 is the vertical address counter. Refer to the
main schematic on pages 24 and 25, Sept. 1974
CO.

Theory ot Operation
In the original W~LMD circuit, ICu, a 7493, Is a
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13 - OJ)&l1
14 - Op«t
15 - Open
16 - QpIn
17 - VM1ic3l - 8 - tClO-.
18 - Vert ic3 l - A - IClO-.
19 - Vert a ' - C - IClO- II
20 - Opotrl
21 - Open
22 - Gnd

1 - Grid - IC:lO _1O
2 - Open
3 - Opetl
4 - +'I)W'. - IC..- .
5 - Down trigger twitch
6 - Open
7 - Horizonul- B - IC. _.
a - HorizonUI - A - tC..-e
9 - Up tTigglf" - IC,,_1

10 - Hor izont! l - ICI9-11
11 - Operl

Fig. 2-{A) Full-size template lor the backspace modification board 'or use with WeLMO's SSTV keyboard. (B)
Parts and jumper layout lor backspace modification. showing connections to IC headers which in turn plug into
the sockets tor IC" and IC. in the original keyboa rd. Headers are allai lable Irom James Electronics. P.O. Box 822.
Belmont . CA 94002. When soldering to headers. use IC socket as heat sink since header terminals melt quite easily.

6 posi tion count cycle 5 times whi le /C20 goes
th rough its 5 posi tion count cycle once. The result
is 30 possible character addresses. Sound fam­
iliar?

Looking at the requirements of the backspace
circuit we see that we want the circuit to function
exactl y as above in normal up count use, and to
also have the ca pability of counting down. This
brings us to the 74192, and up-down decade coun­
ter. The 74192 has an up count chain of 0, 1, 2,3,
4,5, 6,7, a, 9. 0, 1, etc. It has a down count chain of
4, 3, 2, 1, 0, 9, 8, 7, 6, 5, 4, 3, 2, etc. The function of
the backspace ci rcuit, f ig . 1, is described In detail
be low.

The up-count pulse comes into Z2 on pin 5, the
binary ou tput is on pins 7, 6, 2,3, for the a-bit, 4-b it,
z-en, t-blt respectively. Z4Msenses the 6 count and
Zh converts this sense to the correct logic level to
clear the horizontal characte r counte r Z! to O. Z' ft
also supplies an up count pulse to pin 5 of ZJ, the
binary output is on pins 6, 5, 2, 3, for the a-ott, 4-bit,
z-en, 1-bi t respectively. Z.... senses the 5 count and
z ., converts th is sense to the correct logic level
to clear the vertical character counter Z) to O.
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When backspacing or down counting, the clos­
ure of switch , Sit is debounced by R 1 and C it and
also triggers the monostable multivibrator, Zlo wh ich
supplies the down count pulse to pin 4 of ZJ. When
the count on ZJ is 0 and a down-count pulse is sup­
plied, the 74192 wants to go to 9 (see down-count
cha in above), but the desired down-cou nt chain is
3, 2, 1, 0, 5, 4, 3, 2, 1,0, 5, etc. Thus Z.4 senses 9
and trips the load (preset) trigger to load the preset
binary number 5 to th e output pins of ZJ. At the
same time, Z•• provides a down-count pulse to pin
4 of Z). When the count on ZJ is 0 and a down-count
pulse is Input Z." senses 9 and loads the preset
binary number 4 to output pins of Z). The result ing
vertical down-count chain is 3, 2, 1, 0, 4, 3, 2, 1, etc.

Backspacing
It is important to remember that this circuit will

not actually erase an erroneous characte r. It moves
the memory wri te add ress backward one character
fo r each swi tc h closure. Example: You wish to write
to the memory the characters W3GKW, but you

(Continued on page 71)
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Better receiver selectivity, more transmitter output,
and Magnum Six RF Speech Processor installation.

Improved Performance
fro m l h e

Drake R-4B and T-4XB
BY JOHN A. DEVOLDERE, ON4UN

T he Drake R-4 fT-4 line of equipment has proved
to have a long, rel iable l ife. delivering excel lent
performance even under adverse conditions. As
with all amateur equipment, however, there are
some perfo rmance areas which can benefit from
change. The purpose of this artic le. th erefore. is to
desc ribe certa in changes in the R-4B receiver and
T-4XB transmitter which signif icantly improve the
operati ng ca pabilities of the rig.

Improving the R-4B Skirt Selectivity
An excellent modification appeared in January

1972 OS T which consists of replacing the original
a-pete crystal latt ice filter (5645 kHz) in the fi rst i.t..
with two a-pole filters identical to those used in the
T-4XB tra nsmitter. A modif ication kit co mprising
the two filters (u.s.b. and I.s.b.) and match ing trans­
te rmers can be obtained from Drake at reasonable
price.

The mechan ical layout described in the QST
artic le, however, is very unattractive (small out­
board box contain ing the two filters). Instead of
switching the filters with a manually operated
swi tch, one can use two low-capacitance relays,
and mount the relays and the filters on a small P.C.­
board inside the receiver. The author mounted the
printed ci rc uit in the left rear corner above the
crystal bank (see photo). The original r.f. gain po­
tent iometer was replaced by a pot with a push-pull
switch. With this switch one can now select u.s.b.
or I.s.b. Filament voltage (12 v. a.c.) can be rectified
to provide the necessary d.c . voltage for relay
switching. Figure 1 shows the schematic of the
set-up.

The resu lts are very impressive, and ski rt selec­
tivity identical to that in the Drake R-4C is obtained.
Using the original bandpass-tuning in the second

U . (50 kHz). one now has an Lt. system th at has
conti nuously variable bandwidth! Indeed. the two
filters superimpose, and as the 50 kHz one can be
shifted in frequency. the resulting " window" can be
varied in width.

Increasing the T-4XB Output
Some Class B grounded grid tr iode linears need

just a bit more drive than is o rig ina lly available from
the T-4 XB. With the 6JB6-A's, the d.c . output varies
between 100 and 140 watts on c.w. key-down (about
the same PEP value on s.s. b.), depending on a.c.
line vol tage and tube age.

Using 6JF6-s (identical pin connections, and
identical size-at least from the RCA brand) the
output ca n be inc reased by more than 50%! (typi­
cally 220 watts PEP outpu t on 20 m. s.s.b.). The
Drake AC-4 power supply can easily hand le the
extra d.c . input as it has been designed to work

Two additional receiver i. f. t itters and their associated
switching relays are mounted on a piece 01 PC board

which is then located above the crys tal bank
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An exciter grid current meter sits atop the Magnum Six
Rf Speech Processor . The mUffin-type cooling fan can be

seen on the T-4XB.
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5. Repeat steps 3 and 4 and do so for all tubes.
6. Using the list of recorded voltages, match the

tubes. A pair of matched tubes should have idling
currents within 5 to 10% of each other.
Don't be surprised to find a deviat ion of 30 rna or

even more. In my batch the idling current varied
from 10 to 28 ma for one given bias value!

No changes in supply voltages have to be made
to use the 6JFS's. After insert ing a pair of matched
tubes, the grid input ci rc uits have to be retuned as
outlined in the T-4XB manual.

The increased anode capacitance (9 pf instead
of S pf) makes sl ight adjustm ent of the Pi-tank ci r­
cuit necessary onl y on 10 meters. This involves
reducing the 10 meter coil inductance to a value
where the tank circui t can be resonated on the top
end of 10 meters. To do this, locate the self-support·
ing 10 meter coi l in the PA-compartment. Using
two sets of pliers, stretch the co il slightly to reduce
the inductance, until the tank ci rcuit can be reso­
nated. Finall y the PA has to be re-neutralized. This
can be done as outlined in the T-4XB manual, but
a better method is as follows:
1. Connect a 50 ohm dummy load to the rig.
2. Disconnect screen and plate voltage to the 6JFS's

by unsoldering two wires at the AFC's near th e
tube sockets.

3. Connect an r.L probe and v.t.v.m. across the 50
ohm dummy load.

4. Switch on the rig and tune the transmitter on 10
meters. Adjust the preselector and PA tank ci r­
cuit for maximum output as indicated on the
v.t.v.m.

5. Now adjust th e neutralizing capac itor for mini­
mum reading (should be zero).
This completes accurate neutra lizing of the rig.

Reconnect screen and plate voltage. Now adjust the
bias potentiomete r on the AC-4 for 70 ma idling
current.

It is obvious that the increased ou tput coincides
with greater heat development in the PA compart­
ment. It therefore is essential to provide forced air
cooling arou nd the tubes to ensure longer tube life
and to keep the ca binet cool altogether. The author
solved this problem as follows:
1. Remove the PA shield compartment and close all

sides and the top (excepted in the immediate
vicinity and above the tubes) wi th ca rdboard
(stick it wi th glue to the inside of the compart­
ment).

2. Reinstall the screened compartment.
3. Stick self-adhesive foam tape to the top of the

PA compartment so that when the cabinet is
installed on the T-4XB, the foam-tape touches the
inside top (this makes an ai r-tight jo int between
th e PA co mpartment and the cover).

4. Get a 4- muffin-fan and place it on top of the
T-4XB cover, so that it exhausts the air from the
PA compartment. The fan can be ran at reduced
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with the TR-4 as well (Which uses three 6JBS's) .
The author has bought 10 RCA 6JF6's and

matched th em up in the T-4XS. It is essential to use
well -matched tubes. Just don't try it with any two
tubes; it will be a catastrophic!

Matching the tubes ca n be done as follows :
1. Insert two 6JF6's in their sockets.
2. Adjust the bias control on the AG-4 fo r about 60

rna idling current.
3. Measure the voltage across Rn (or R13)- two 15

ohm resistors- in one of the cathode leads. This
voltage is proportional to the tube's idl ing cur­
rent. Note this voltage for this particular tube.

4. Switch off the T-4XB, discharge the h.v. and plug
in another 6JF6.

f ig. I -Installation of two S-pole crystal lattice filters in
the Drake R-48 to improve skirt selec tivity. The use 01two
small low-capacitance relays for titter switch ing enables
the use of a push-pufl switch on the rI, ga in control to

selec t sidebands.
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To improve PA compartment cooling, the PA shield en­
ctosure is sealed with cardboard cemented to the inside
surfaces . Sell-adhesive foam tape around the outside rap
edge of compartment lid provides an air seal to the T-4XB

cabinet.

,0000A
47K..,AC4T4XB

How does it wo rk? The original a.l.c. ci rc ui t, built
around V1B {a.l.c . amplifier) is a high impedance
ci rcu it (1 megohm load resistor in V1B anode). If
one loads the anode with a 47K resistor (pl us 100
microamp meter) two th ings happen : 1. The meter
sta rts fli ck ering when grid current occurs. 2. Due to
the heavy load ing of the 1 megohm anode ci rc uit,
the a.l.c. circ uit becomes vi rtually inoperative,
wh ich is to our benefit (the a.t.c. ci rc uit had to be
eliminated as it regulated V2 Which comes before
the processor).

The author has found that the output level of the
Magnum may be adjusted to the point where about
10 rnicroamps flow on peaks in the ind icato r cir­
cuit. More c urrent coi ncides with flat topping on
the scope.

One phone plug , a few feet of shielded cable, a
47K resistor and a 100 microamp meter will do just
as fine tor ad just ing the Magnum Six as will the ex­
pensive monitor scope !

Adjustment of the Microphone Gain
Potentiometer

How far should the audio gain potentiom eter be
opened? To determine th is, several situations have
to be exami ned :
1. Signal-la-Noise Ratio. When there is a lot of back­

ground noise in the shack (noisy blowers. etc .)
the amount of clippi ng in any case should be

Fig . 2-The addition of an external 100 microamp meter
and a 47K res is tor enables monitoring the T-4XB PA grid
current through the al.c. jac k on the AC-4 power suppfy.
About 10 m;croamps on the meter is a safe value; more

than this generally indicates f1attopping.

Using the Magnum Six with the Drake T-4XB
The Magnum Six r.f. speech processor makes a

tremendous mate for the T-4XB, when properly used
and adjusted. The Magnum manual, however, does
not , in the author's opinion. indicate clearly enough
wh ich points should be watched in order to get
optimum results.

The processor is inserted between V1 (12BA6-U.
amplifier) and V3 (6AU6-mixer). The original Drake
a.l.c.-circu it generates a.l.c. voltage as soon as grid
current starts to flow in the final tubes. The main
d isadvantage of such a system is that the evil has
already occured before the a.l.c. ca n start working.
That's why excessive audio gai n, resul ting in ex­
cessive a.I.c, action generates a lot of splatter.

Increasing the average power of the T-4XB by
merely advancing the audio gain potentiometer is
always done at the sacri fice of quality! Proper use
of an r.I. speech processor (r.f. limiter) eliminates
these problems and gives much higher average
power.

The most valid reason for using a r.t. speech
limiter in order to obtai n increased average power
is the fact that the increase can be realised with
almost no sacrifice of quality. For thi s it is essential
to keep the output level from the Magnum Six down
enough as not to overdrive the final tubes. The
slightest grid current results in flat topping and
heavy sp latter, and reduction in r.t, input to the
Magnum Six. thus redu cing the amount of clipping,
and not reducing the drive to the final (action of
the original a.Lc.-ci rc uit) .

How ca n we keep the ou tput level from the
Magnum Six down to the proper level? The ideal
way is to use a monito r scope. The ou tpu t level from
the processo r should be adva nced to the point
where flat topping just starts showing. Then back
off just a bit. This point coincides with just a trace
of grid current in the final lubes (on peaks).

This means that an equally effective way of ad­
justi ng the processor output level is to watch the
grid current in the T-4XB. Unfortunately there is no
grid current meter in the transmitter. An outboard
grid curren t indicator can. however, easily be in­
stalled and necessitates no Changes in the T-4XB.
Figure 2 shows the schematic.

speed (use an appropriate ca pacitor, resistor or
autotransfo rmer) to minimize noise and still get
sufficient cooling. The author's T-4XB feels cold,
even after a 48 hour contest!
Although the author has not tried any other sub­

stitute tubes, it seems that 6KM6's wou ld make a
good substitute for the 6JB6A's too. Has anyone
tried those ?

One more word about the AC-4 power supply. If
you feel it's getting too hot, remove the shielding
plates, and remove it from your loudspeake r case.
That should cool it down sufficiently.
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with different microphones and voices, how­
ever.

b. Using the grid c urrent indicator: Set the mlc
level at 12 o'c lock. Adjust the Magnum output
level until the 100 microamp meter kicks up to
about 10 microamps on peaks. Now reduce the
mic gain until the meter shows no current. That
is the point yo u're looking for.

3. Optimum Microphone Gain Adjustment. It is a
waste of energy to run 20 db of r.t. clipping at
all times. But how to get the feeling of how much
clipping one is running ? Here's a trick. 0 db is
when the grid curre nt ind icator stops moving on
peaks.
Set th e microphon e gain for 0 db clipp ing and

watch the output on the wattmeter (Drake W-4 or
similar) . It may peak up to 400-500 wa tts on peaks
(for 2 kw p.e.p. input).

Now advance the mic gain slowly. Th e indicated
outpu t will increase slowly until a point where
fu rther increase of the mic gain will show only a
marginal inc rease of output. The reading for a long
" aaa ..." will now be about 1200 to 1400 watts on
your wa ttmeter. That is definitely the maximum set­
t ing you should ever use with thi s particular micro­
phone. Check if for th is setting the background
noise is at least 25 db down from your peak output.
This maximum sett ing (estimated at approx 20 db
clipping) should only be used when fighting a pile­
up or in really margi nal conditions. For normal
aso's wi th normal signal streng ths a gain setting
halt-way between the 0 db clipping and the maxi ­
mum clipping (20 db) level is ideal.

Final Comments
A properly adjusted Magnum Six defin itely gives

you 4 to 6 db average power gain over a system
with no limiting or compressing. One frequently
hears amateurs on the bands co mparing r.Ldimlt­
ing with a.Lc-type compressing. Here, of course,
the difference is much less, typicall y 2 db, and that's
barely noticable on the a-meter. especially when
signals are strong!

So why do we want to spend the money for d .
limiting with the Magnum Six ? Here's why:
1. The properly adjusted Magnum Six will give you

the 4·6 db of average power gain without broad·
ening the signa l, because there is no grid current
in the T·4XB PA at any time!

2. Because of the presence of a second 8 pole
crystal f ilter in the U. str ip of the transmitter, the
shape factor of th e system will be improved, and
the signal will actua lly become narrower than
with the T-4XB by itself !
l ocal on-the-air tests have revealed a substantial

decrease in signal bandwidth when using the
magnum at 15·20 db cl ipping (no grid current! ) as
compared to the origina l T-4XB configuration with
a normal amount of a.l.c. co mpression. _

Self·adhesive loam applied to the rim of the mullin-type
fan provides air seal. '

Fan exhausts hot air trom T·4XB PA compartment.

limited to the poi nt where at least 25 db of signal­
to-backg round-noise ratio is obtai ned .
How ca n th is point be determined ? If your station

runs 1400 watts output on a single tone whistle, the
unmodulated output (noise from blowers, etc.)
should be no more than about 4 watts p.e.p. or
about 2 wa tts indicated on your output meter.

1400
Max. allowable 25 = 4.4 watts

noise powe r = antilog 10

Th is means that in no case should the mic gain
pot on the T-4XB be advanced any further than to
the point where the noise indicates about 2 watts
on your output meter. Otherwise. the back-ground­
noise will become really objectionable. In orde r to
keep the background noise down, a good cardioid
type mic rophone may help. Always speak very
c losely to the microphone when using speech
processing !
2. Minimum Microphone Gain Level. For a given

microphon e there wil l be a setting of the T-4XB
mic gain poten tiometer where clipping ceases.
We determine this poi nt by:
a. Using the monitor scope: Set the mic level at

12 o'clock. Adjust the Magnum output level for
maximum amplitude on the scope (watch out
for flat topping !). Now reduce the mic gain
un til the peak amplitude starts falling off . That' s
the point where clipping ceases. This point
does not change with bands. It may change
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Fig. f -Schematic diagram of passive longwave con­
verter. Transmifter vt.o. is used as local oscillator to
provide longwave reception on an Amateu r receiver.
Capacitor C. is a 2-gang broadcast rece iver variab le

ca pacitor with both sec tions in parallel.
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Longwave

Simplified
BY MIKE MUENCH, VOl KE

you will need this, though if you live far inland you
could do without it. If you are subject to Loran C
interference in your present equipment you might
wa nt to build thi s wavetrap fo r use in other equip­
ment, and you will note that the parts required are
inexpensive and readily available. The variable
capacitor used in the wavetrap is a 270-365 pf unit,
the type commonly used in broadcas t radios, with
both sec tions wired in parallel. It is mounted as a
" trent-panel" co ntrol.

Nothing is critical in the wiring except that L2 and
L1 should not be in the field of each other. The
easiest way to keep them isolated is to mount them
at right angles to each other. The leads to C, should
be kept short, since this capacitor serves as a TVI­
suppressant. Otherwise, the only other important
consideration is that the unit should be well shield­
ed, wh ich is to say it is wise to build it in a chassis
with a bottom-plate. Otherwise there may be too

1

I t's natural for us to be curious about parts of the
radio spectrum outside our own Amateur bands.
Yet many of us have never heard a signal below the
bottom of the standard broadcas t band. Many Hams
would be inte rested in tuning these frequencies, but
the large inductances and capacitances required to
tune them are a deterrent to homebrew construc­
tion. And si nking money into a commercial long­
wave receiver is an ex pensive investment to cover
only 540 kHz or less, especially since you may not
know what is down there and since there isn 't any
Ham band in th is frequ ency range.

In order to simplify the problems of receiving
longwave, I decided to el iminate the problem of
awkward tun ing ci rcuits by eliminating the tuning
circ uit altogether. Since I was eli minati ng the front­
end tuning, the output tun ing was also discarded.
Next I deleted the oscillator, and instead made use
of my v.t.o. to sup ply the heterodyne. This didn 't
leave much . It did, however , leave the mixer tube,
which would requ ire an external power source. So
as a final gesture of c loset-cleaning I eliminated the
mixture tube too !

The result is shown in fig. 1. A low-pass fi lter is
used to attenuate broadcast band and shortwave
signals. This fil ter also ensures that the v.t.o. will not
radiate into the antenna. After the fi lter, the v.t.o .
injects the osci llation fo r mixing, and a simple l N34
diode is used for the conversion. Naturally, no fan­
tast ic claims can be made for the sensitivity, but
surprising ly enough, it isn't hal f bad. I regularl y re­
ceive the Omega navigation station in North Dakota
on lO.2~13.6 kHz, the NAA Teletype on 17.8, JXZ
c.w. on 17.5, and GBR time signals on 16 kHz. Up on
500 kHz, the maritime cal ling and emergency fre ­
quency, I have heard ZRH, GYI , YVG, and KLC, in
addition to many boats and many North American
east coast and European coastal stations.

The circuit is preceeded by a 100 kHz wave trap
for Loran C. If you live at all near a Loran C station



Longwave and the Amateur
If you listen on longwave you may get the itch to

do two-way work on these frequencies. There are,
of course, no Ham bands down here. Furthermore,
the 1979 WARe will not deal with this part of the
spectrum, so no Amateur longwave allocations are
possible in the tc rseeable future. However, in the
USA. unlicensed use of 160-190 kHz is permitted
with one watt input and 50 teet of ante nna, inc lud­
ing the length of any transmission line. This has
been shown to be good fo r about 80 miles in urban
areas and a few hundred miles in rural areas. A
beacon transmi tter on a mountain in New Mexico
has been heard in California . W21MB has a very inter­
esting book of info on this band. which is available
for $1.75.

Since I have no other longwave receiving equi p­
ment I ca nnot co mpare this converte r wi th other
gear. From what I have heard about what others are
able to receive, I am inclined to thi nk this circuit
must be pretty good, especially on v.t.t. where many
circ uits apparentl y suffer from lack of sensitivity.

For some odd reason my ci rcui t works much bet­
ter here when the receiver is tuned to the high side
of the v.f .o. This doesn 't make any sense, but I've
given up trying to figure it out. I'd be very inter­
ested in hearing how th is converter compares to
other longwave equipment. If you have any com­
ments, please drop me a line. _

much pickup of signa ls on the fund amental fre­
quency to wh ich the receiver is tuned.

Of course you will need a way to connect and dis­
connect the receiver fr om the converter. You could
install an s.p.s.t. switch at the output of th e conver­
te r, but when listening on shortwave the lead to th e
converter will then become a coaxial stub, wh ich
can attenuate the h.f. sig nals. So it is better to use
an alligato r cli p on th e end of the inner lead of the
coax used between th e conve rter and receiver, and
to clip the converter output o nto the antenna termin­
al of the receiver when you want to listen to long­
wave.

Operation of the converter is ext remely simple.
You need only to connect up the antenna to the
converter, connect the converte r to the receiver,
turn on the v.f.o., and put S I into its posit ion for con­
verte r operation. Tune the receiver to th e bottom of
whatever Ham band you choose for use in longwave,
on a frequency equal to the difference between the
v.f.o. frequency and that to which the receiver is
tuned. That is, if the v.f .o. is on 7 MHz and the re­
ceiver is tuned to 7.085, then you are listening on
85 kHz .
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That's all it takes to get
a copy of the USA·CA
Record Book deheered
to your door. Order
one or two today and
sta rt collecting coun­
ties for one of amateur
radio's most pr ized
awards, USA-CA.
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Improving T he Heathkit
HW·101 Transceiver

BY CORNELIO C. NOUEL, YY5FL/WB5LAO

Fig. 1--Changes to the second il, amplifier stage, V.,
reduce overall gain of the HW-1 01 to useable levels and

make S9 meter readings 50 »v,

that the ca librator signal readings hold through the
band. It is important to use an insulated tool for
this adjustment.

Fig. 2- Bandpass fil ter T... may require re-adjustment
after long use. Peaking the three trimmers at the center
01 the 80 meter band should provide ffa t coverage

across the entire band.
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Replacing V10 and V II

The HW-101 specifies 6HS6 tubes for the receiver
r.t. and fi rst mixer stages (V1t and Vn), th ese are
very high transconductance tu bes and will provide
an excellent signal-to-noise performance; however,
they are rather suscepti ble to cross modulati on and
blocking effects when operating near very strong
signa ls from local stations. Also, in this set they are
operated very c lose to th ei r maximum rated plate

T he HW-l01 is probably one of the most popular
s.s.b. transce iver kits and. despite its relatively low
price, it is an excellent performer when properly put
together and operated .

This article has been written in an attempt to
describe a few improvements carried out by the
author which can add in performance without de­
trac ti ng trom its appearance and basic design
either electrically or mechanicall y. Naturall y, it is
assumed th at the kit has been assembled as per
the instruction book and that it performs reasonably
well to begin w ith .

After using the HW-l01 for several months th e
writer felt that some items could stand some im­
provement; these items are listed below, together
with the appropriate comment and procedure.

Bandpass Transformer Re-Alignmenl
The bandpass transformer TJ02 is a constant-K

netwo rk using th ree toroid coi ls (see fig. 2) and
comes ad justed from the factory. Nevertheless, it is
possib le for it to drift out of adjustment during ship­
ment or after prolonger use. If this is suspec ted, it
can be checked as follows : connect the transceiver
antenna connector to a 50 ohm non-inductive re­
sistor, set the bandswitch to the 3.5 to 4.0 MHz
band, tu rn the calib rator on and check th e a-meter
readings, keeping the preselector peaked for max­
imum throughout the band. If the read ings are
within one S unit f rom one end to the other, the
transfo rmer is probably OK. It not, it should be ad­
justed by rem oving the shield temporari ly and peak­
ing all t rimmers found inside wi th the set tuned to
3.75 MHz (a signal generator is needed for this
adjustment, but it can be approximated using the
calibrator at either 3.7 or 3.8 MHz mark). After the
adjustment, replace the shield and check to see

I.F. Screen Voltage

The screen voltage dropping resistor at V4 (2nd l.t.
amplifier) identified as Rm in fig . 1 is 1K, which
seems too low and should be changed to 10K 31
watt . Th is improves the operation of th e i.t. chain
somewhat in that it lowers th e gain some, bring ing
about better product detector action and a lower
heat dissipation at V. , thus avoid ing its early failure.
The overall gain may st ill be too high and can be
lowered further as will be seen later.
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VFO Tuning Mechanism

The v.t.o. tuning syste m of the HW-101 wo rks
very smoothly when properly install ed ; however•
with time. as with most v.t.o.s, some irregulari ties
may show up due to either wear or oxidation. If
scratchiness is observed, a little contact cleaner or
penetrating oil (such as " Mystery" brand) may be
put in the rotor wiper contac t and in the spring
loaded split gear of the va riable capacito r. If ex­
cessive play or backlash is observed . it is usually
due to the ball bearing d rives. Spare ones can be
obtai ned from the factory for replacement but in
some cases it is possible to tighten them by squeez­
ing the metal fingers that hold the assembly to­
gether. This is not really too recommendable since
if too much pressure is put on th e fingers, the
mechan ism may not work well and the drives will
have to be replaced anyway. When removing and
install ing the v.f .o. assembly, it must be done very
carefully so that the shafts are aligned exactly. If
this is not done, the v.f.o. knob may be too hard to
move in certain positions and too easy in others; a
most annoying situation. Beware of using any oil
lubrication in the drives. they use a specia l type of
grease that should last the life of the drive. Also.
one should be very careful abou t using any kind of
spray cleaners or lubricants in the '0' .1.0. compart·
ment as they might contaminate the frequency de­
termini ng components and degrade the stability.

keeping the indications at ve ry low values. This is
easily corrected by adding a 10 meg Yi watt re­
sistor between lug 3 (hot end) of the zero adjusting
potent iometer and pin 2 of T102 where the a.g.c. Is
connected to. This co mpensates automatically be­
tween transmit and receive with no ill effects except
that th e a.g .c. discharge time is shortened sli ghtly.
The potentiometer action is less crit ical now and
more towards the middle of the range. If a large
discrepancy remains in the zero settings it is prob­
ably due to gassy tubes in the a.g .c. stages. For
proper modulation, the mic. gain should be ad­
justed so that the a.l.c . swings up to about S-6
(with the meter in the a.l.c. position). Refer to fig. 3.

(Continued on page 72)

Erratic Transmit!Receive Action
Th is may be caused by carbon deposits between

the con tacts of the relay RLJ and is simply c ured by
blowing th is deposit away. The contacts may be
burnished with a special tool o r with a small strip
of white bond paper passed between th e contacts
with the set off (there are dangerous voltages here).
Do not use abrasives or oily substances to clean the
contacts. However, a non-residual c leaner may be
used spari ngly. Another cause of instability may be
caused by one or more of the ci rcuit boards becom-
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Fig. 3-Adding a 10 meg resistor as shown will raise the
zero point or the meter when reading e.t.c. voltage.

dissipation and in fact may even exceed it at times.
Therefore they get ext remely hot and consequently
do not last very long. These tubes can be directly
replaced by 6AU6 without any modification and it is
up to the individual operator to decide which is
more suitable to his needs. If they are replaced, it
is necessary to peak the " Driver" and " Mixer" coils
fo r each band, following the Heath recommended
procedure as stated in the manual.

ALe/S-Meter Zero

During transmitting. the S-meter measures the
a.l.c. action when the meter switch is set to a.l.c.
However, the zero setting offsets considerably,
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VFO Stability

The v.t.o. coil (L 941) is a ferrite core, adjustable
inductor with two windings in series. When properl y
set up. the frequency stability is excellent, but if
the core is positioned towards the high side (hot
end) of th e frequency determining part. the stabili ty
will be degraded and the warm-up drift will be in
the vic inity of 2 kHz or more. To correct this, the
slug should be positioned near the grou nd end of
the winding and the dial re-calibrated. The v.f .o.
trimmers will probably have to be readjusted and
it is possib le that e m may have to be lowered in
value. but keeping the same temperat ure coefficient ;
a val ue ot 10 pf (N750) has been found suitable.
Th e total drift will be less than 1 kHz th is way.
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Antennas

Fig. I-The detuning sl"~e for a broadcast antenna tower. The slee~e Is a
quarter-wa~elength long at the operating frequency and Isolates the top section of
the tower. Made up of three conductors, the steeve Is grounded to the tower at the
top end by the angle iron brachets. The bottom end 01 the sfee~e is shorted to a
circular metal support ring and braced to Ihe tower with insulators , turnbuckles
and cables . The center of the sl"~e is strengthened by plastic pipe Insulators eK­
tending out from the sides 01 the tower. The electrical equi~alent is shown at the

right.

P endergas t looked out of the shack
window and sighed. The rain was
coming down In torrents and drum­
ming against the glass. The yard was
lull of puddles of water and a minia­
ture river ran down the walk to the
gutter, which was bubbling over with
sticks and dead leaves jammed
against the drain. The guy wi res on
my tower hummed in protest to the
gusty wind blasts. looking up, I ob­
served that the sky was a cold, gray
colo r wi th lowering clouds scudding
swiftly ac ross the horizon.

My friend sighed. " This isn't a very
good day to think about antenna proj­
ects" , he said. "Now, if you only had
a warm fireplace in this shack, we
coul d have a conversation about an­
tennas in the proper atmosphere.
Thai would be great! Sit around the
fi re, with a tall, cool one in you r hand
and discuss OX and other good
th ings" . He pulled down the window
shade so that we could no longer
see the advancing storm. Its presence
was still felt, however, as the shack
trembled a bit under the wind blasts
and an icy scimi ta r 01 air slas hed in
around the window cracks.

" I've been catching up on my
read ing" , I remarked. " Do you ever
read Broadcast Engineering? No? A
fine magazine. In the November,
1975, issue there is a very interesting
art icle on detuning skirts for tall
towers that radio amateurs would do
well to consi der. •

" The artic le considers the case
of a broadcast station which used
one tower for both a.m. and f.m.
transmission. The f.m. array was
placed at the top of the tower which
was 490 fee t high. This was of great
advantage for extended f.m. cover­
age, but the height screwed up the
use of the tower for general 8.m.
broadcast use, since the electrical
height at the operating frequ ency
was about 0.74 wavelength. This
meant ..."

" This meant that they had a lot of
high angle, useless radiation since
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shade to note that it was still rain­
ing, then said, " I have a request
Irom a buddy for some information
on the LPY (log-pe riodic Yagi) beam
antenna for 6 meters. Got any In­
formation in your file?"

" Yes", I answered. " I show ju st
such an antenna in the new 20th
edition of the Radio Handbook, which
just came off the press. Here's a
qu ick run-down and sketch of it for
your fr iend (fig. 2).

" This antenna consists 01 a log­
periodic section, plus a number of
parasitic directors. The log-section
consists of a series of dipoles, led
at the center in such a way that ad­
jacent dipoles are out of phase. The
array is fed at the apex. Dipole
lengths are adjusted across the band
of f requencies in use and a broad­
band structure is formed. The band­
width of the device is limited by the
length of the longest and shortest
elements, whi ch must be about a
half-wavelength long at the extreme
frequency limits 01 the antenna.

" The LPY antenna Is composed of
a five element log-periodic section
designed to cover 50 MHz to 52 MHz
and is used In conjunction with three
parasitic director elements mounted
in front of the log-periodic st ructure.
The antenna exhibits about 12 c ecl­
bels power ga in over a dipole and
compares nearly Identicall y with an
a-etement Yagi mounted on a 30 foot
long boom. The overall length of the
LPY beam , on the other hand. is only
about 18Y.z feet. Best of all. the LPY
antenna provides superior bandwidth
performance, as compared to the
Yagi" .

" How about the feed system?" ,
asked Pendergast. sketching the an­
tenna in his notebook.

" Notice that the rear element of
the periodic structure is shorted with
a wire loop across the li ne. This re­
duces reactance at the leedpoint,
and the beam is fed with a balanced
75 ohm " ribbon" li ne. An antenna
tuner can be used at the station to
convert from balanced line to a co­
axial feed system."

Pendergast smiled. " It sounds as
if th is antenna is a block-buster for
six meters" .

"It is" , I replied. " And it also pro­
vides rejection against a nearby
channel 2 TV transmitter, since an­
tenna response drops quickly out­
side of the passband. That's great
comfort in areas where channel 2
competes with weak 50 MHz OX sig­
n a l s In t he front end of yo u r
receiver" .

" How about coaxial feed?" , asked
Pendergast " That would be nice" .

" You can do it", I replied," wi th a
balun placed at the antenna. But

end and insulated at the boltom end.
This arrangement isolates all the
tower above the skirt The bottom of
the skirt is interconnected to a metal
support ring to make certain each
wire of the skirt had an equa l r.l.
voltage potential on it.

" The skirt is made 0.234 wave­
length long, since by underestimating
the length, it could always be resona­
ted with a capacitor at the bottom
end. But, because of other effects,
such as tower diameter and adjacent
hardware. the length turned out
exactly r ight. The remote field
strength of the a.m. signal at the
ground was boosted 3 decibels by
the addition of the skirt ".

" That's not a bad idea" , admitted
Pendergast. "Parti cularly for those
amateurs who have a tall tower, top
loaded by a beam, and want to work
the tower as a 40 meter vertical. lor
example" .

" Of course, control wi res and the
like, should run through the ski rt,
adjacent to the tower so that they do
not detune It" I added.

Pendergast sketched the detunlng
skirt In his notebook, raised the

" ~ ~
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Fig. 2-The Log-.,.rJodic b6am antenna lor 50 MHz. This ~am provides about 12
decibels power gain ove, ,. dipole and is moont&d on ,. '8* loot long boom. The
L·P alem.,,!. are insulated Irom the boom by mounting on insul.t&d b lOCks. Yagt
elements . ,. grounded to the boom at their center point. The antenna Is led with •
balanced 70 ohm ribbon li" e a t IHdpoint F-F. The L·P transposed transmission
Ii" e Is made 01 No.8 aluminum cloth. sli,.. " ir., crJsa-eron connected between the
. Iement cent.,s . The rear eleme"t is . hortftd with II .Ix';nch loop 01 . Iumlnum wire,
The spacing between Ihe Inner tips 01 the L·P flfftments Is 3 * inches. Elfltments
afe made 0' ~·Jnch diamet.r aluminum tubing tip sections, with % -Inch Inner sec­
tions. (Drawing courtesy 01 " Radio Handbook" , 20th edition, Editors and Engineers

Division, Howard W. $.1ms, Inc.).

maximum horizontal field intensity
Is achieved with a vertical antenna
of 0.625 wavelength, or ~ -wave, as
commonly expressed" , interrupted
my friend.

"Exactly rightl" , I replied. " Since
broadcasters are interested in maxl­
mum groundwave rad iation, as are
amateurs on lower bands, the tower
was too high. So the prob lem was,
what to do? Cut the extra length off
the top of the tower and degrade the
f.m. coverage?"

Pendergast said noth ing, so I con­
tinued. " The solution decided upon
was to isolate a portion of the tower
electrically. or detune it, if you prefer.
This was done with a detuning skirt.
such as shown In fig . 1. And there's
no reason why such a gadget can't
be applied to an amateur tower, if
the user wants to use an existing
tower as a vertical antenna

" The technique is to add a quarter­
wavelength detuning sleeve to the
tower, isolati ng the unwanted sec­
tion. The sleeve used for the broad­
cast tower is made of a wire " skirt"
suspended from brackets. The skirt
is grounded to the tower at the top
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Fig. 3-The 160 meter cfip-on antenna
of WA2UGO. A 'riband vertica' antenna
for 10-15 and 20 meters is the basfc
antenna. Sufficient wire to make up a
quarter wavelength (abOut 100 fee t lor
' 60 meters) is clipped to the top 0' the
ver tical antenna for top-band operation.
The s cheme w/ll work for 80 meters , too,
with about 50 feet ot wire. The whole
an tenna can be resonated to frequency

with the a id of a dip merer.

__~CIiP - on Ion9 WIre
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(Contin ued on page 72)

that's why I am low man on the totem
pole in a OX contestl" He changed
the subject abruptly, as i f to banish
the thought from his mind. "Anything
interesti ng in today's mail?"

" Well. I received a nice note from
Gary, WA2UGO. He mentioned that
he has used a quick-and-di rty anten­
na for 160 meter operation and
recommends it to the readers of this
column. Here's wha t he has to say.
'My main antenna is an inverted V
dipole at about 50 feet. However.
I've used a much smaller antenna on
occasion with good results. It is a
common mulliband vertical antenna
for 10 thru 80 meters, w ith B rad ials
for those bands. For 160 meter op­
erati on, I just clip a wi re onto the
top of the vertical to make overall
length about a quarter-wave at 160
meters (fig. 3). My wire runs hori­
zontally from the top of the vertical
to a tree, then zig-zags through the
tree and to a second one. until all
the length is used up. I suggest
using a step ladder to attach the
wire, as stand ing on my XYL's
shoulders really got her mad'."

" 15 this for real? " asked Pender­
gast, arching his eyebrows.

" I gues so", I rep lied. " All except
about standing on his XYL" .

" A clip-on wire is a good idea" .
admitted my friend . " This could
apply to any multiband vertical. If
you have a triband job for 20, 15
and 10 meters, you can cl ip on ex­
tra wire at the top for 40, 80 or 160
meter work. The overall length of
vertical plus wire is about a quarter
wavelength, bu t you can zero- in on
it exactly, if you wish, by coupling

I continued. " Newer coaxial line
has an improved outer jacket which
has a long life and is noncontamlna­
t ing. Estimated usefu l life of these
new cables is 20 years, or greater.
Examples of these cables are AG­
8A / U and AG-21 3/ U. These cables
are almost the same, the 8A having
an impedance of 52 ohms and the ­
213 having an impedance of 50 ...
ohms. Also, AG-58C/ U rep laces RG­
S8/U."

"Well", said Pendergast, " I still
see a lot of new AG-B/ U cable for
sale in electronics stores. Is it old
stuff, or new cable with the older
jacket?"

" Hard to tell", I replied. " AG-BI U
is no longer a mil itary approve d, MIL­
SPEC cable, so it can be anyth ing .
For instance. an easy way to reduce
the cost of coaxial cable is to re­
duce the amount of copper in the
braid. Some new AG-B cables have
been cheapened to such an extent
that if you bend the stuff, the braid
spreads, leaving holes in it through
which you can see the center insula­
ting material. Th is is bad, as it allows
r.f. leakage at the higher frequencies.
This junk costs as much as better
cable, but the profit to the manufac­
turer is higher. RG-213 / U and AG­
BA/U cables, for example, always
have 7 strands in the inner conduc­
tor and the weave of the braid is
very tight. "

" How about the so-called " AG­
B/U" type cable? " . asked Pender­
gast.

" Well , you have to watch out for
RG-8/U cable and also AG-8/U type
cable. Since the MIL-SPEC control
no longer appl ies, the cable can be
altered, or modified, at the des ire of
the manufac turer. The shielding no
longer has to be woven tight and the
polyethylene inner dielectric is etten
omi tted in favor of a foamed dielec­
tr ic. The foamed stuff, in itself is not
bad, but unless the foamed material
is gas filled, moisture will ooze
through the jacket and braid and
into the foam. And , as you know,
losses go up rapidly when moisture
enters the inner dielectric of the
cable" .

" The moral , then, is to use MIL­
SPEC AG-8A/U, AG-213/ U or AG­
5BC/U cables" . exclaimed my friend.
In the long run, they are cheaper
than some of the non-standard
brands!"

" That' s right " , I repl ied. " The cost
of a good coaxial l ine is a small
part o f the cost of a modern instal­
lation. Why be penny-wise and pound­
foolish?"

Pende rgast smi led as he said, " I
shudder to think of all the junk coax
I have bought over the years. Maybe

don't forget: coax ial line losses start
to mount, even at 50 MHz" ,

" I am a great believer in coax " ,
slated my friend as he peeked out of
the window again. " Not to change
the subject, but I note your coaxial
line to the tower is underwater now.
Won 'l thai damage the cable? Is it
wa terproof?"

" No and yes", I answered. " I use
good cable, and the ends are sealed
to prevent moisture from getting into
the line" . I handed Pendergast a
small pamphlet. " Loo k throught this
engineering information I comp iled
from brochures distributed by Am­
phenol and Times Wire and Cable
which discuss coaxial cables. Here's
some good and very timely informa­
tion.

" And now that spring is on the
way, the next few months will be a
good time to maintain and overhaul
your antenna installation.

" With the big rise in CB popu­
larity, there's more and more coaxial
cable on the market, some of it at
attractive prices. But you have to
watch out, because some of It is
junk" .

" I thought all coaxial l ines were
built to military classifi cati ons" , ob­
jec ted Pendergast.

" Some of them are", I replied.
" But there are important differences
in the types of cable you can bUy
now. For instance, let's talk about
the insu lating jacket of the cable for
a moment.

" The orig inal, outer jacket used on
the older cables, such as AG-8/ U
and AG-58/ U, was made with a plas­
ticizer compound that kept the jac ket
flex ible and prevented it from crack­
ing or crazing . II was found, how­
ever, that after a period of time the
plasticizer would migrate from the
jacket, through the outer braid and
into the polyethylene insu lating ma­
ter ial around the inner conductor .
This caused a chemical change in
the insulation which increased the
electrical loss of the material with
time. As a resu lt , the military es tab­
lished a useful life period for these
cables, at the end of wh ich they were
either junked, or dumped on the sur­
plu s market. "

" How do you tell if ' the coaxial
cable is contaminated ?" asked Pen­
dergast, looking uneasily at a roll
of coax in the corner of the room,
as if it were a serpent, ready to
st rike.

" If the cable is rea lly old, the
inner Insulation will have a yellowish.
tint to it", I replied. " In addition, the
outer copper braid will be badly tar­
nished. The cable loss, too, can be
readily measured, especially at the
higher frequencies" .
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Fig . 2-Using a z,mer diode to regulare
1I0ltagft. For nftgatille supplifts reverse the
c onnections to 'he zener lind to the

capacitor.
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variable capacitance diode connect­
ed in parallel with the main tuning
capacitor of the generator. The diode
is biased at approximately 4 valls by
means of a regulated c.c. derived
from the filament line which puts it
at the center of its ca pacitance
range. A.c. at 60 Hz is then fed to
the other side of the diode causing
its capacitance to vary at a 60 Hz
rate. The amount of variation being
proportional to the amount of 60 Hz
signal selected by the sweep width
control. Since the diode is now a
varying capacitance, in parallel with
the main tuning capacitance of the
generator, the frequency of the gen­
erator sweeps back and lorth at the
60 Hz rate. Also provided. is the 60
Hz sweep signal through a phase
shift network for applicati on to the
horizontal input of an oscilloscope.

In constructing this unit be sure
to keep the vancap and the two .01
capacitors as close to the main tun­
ing capacitors as possible to prevent
losses at higher frequencies. After
building the unit and connecting it .
it w ill be necessary to real ign the
generator as you now will have add­
ed additional capacitance to the
main tuned ci rcu it. Incidently, if you
do not wish 10 purchase the vertcap.
you can try using a small signal
diode such as the IN914 as a re­
placement-you may find one that

BY IRWIN MATH, WA2NDM

To,," Voh. I Tu M Iype

OAJlV R75 75v. .04 • . o<u '
OB3/VR90 90. .04 ... 0<:1"
OC3/V R IOS IOS v. _04• . 0<"'
OOJIVR1~ lSOv_ _04• . o<u'
OA2/6013 eo- .03• . 1 'lin m.n.llurt
0 8216074 IOB v. .03• . 1 p,n m;niillurt

value tube), calculate the resistor
parameters and wire the circuit.

In the case of solid state equip­
ment, or for voltages below the 75
volt lower limit for VA tubes, zener
diodes wil l have to be used. The ci r­
cuitry in this case, fig . 2, is very sim­
ilar to that of fig . 1 as are the
calculations. The extra 2 mill iam­
peres in the formula are to assure
zener conduct ion.

At this point I should add that any
of the popular 3 terminal voltage reg­
ulators as well as more elaborate
voltage regulat ing systems may also
be employed if so desired .

Now that the B + line has been
stab il ized, let us look tor other areas
to improve.

Many amateur projects such as re­
ceivers and converters requi re the
use of a sweep generator in addition
to a simple signal sou rce to properly
align them. Since th is type of device
is not too common, most amateurs
either hap-hazardly tune the device
or spend hou rs rocking the tuning
dial ot the generator back and forth
attem pting to obtain some sort of ac­
ceptable pass band. Fortunately, ad­
dition of a sweep feature is not too
diff icult as can be seen in fig . 3.
This schematic shows (In the dotted
lines) a typical r.f. generator and the
point at which to connect the sweep
ci rcuits.

The sweep circuit consists of a

R • S+ - V R l Ube volllQt,
W.ttaqe 01 R . 2 (8+ _ VR lube voltagell

R.lat~

B'

MathsNotes

R

• • 'o-cr • 2~v.,

J -
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I n recent months we have received
a number of requests for lntcrme­
tion pertaining to updating or Im­
proving the type 01 test equipment
generall y available to amateurs. As
a result, in a manner similar to the
one we used for receivers. we wi ll
present suggestions on this subjec t
from time to t ime in the months to
come.

To start the test equipment discus­
sion we will present several updat­
ing suggestions 10 r.t. generators
th is month. and hope that you find
them helpful.

Most inexpensive r.f. signal gen­
erators suffer from a lack of stability,
and shielding as compared to com­
mercial gear, particularly at higher
frequencies. In order to attempt to
minimize drift it is first necessary to
stabilize or regulate the B+ voltages
on the oscillator and output ampli fier
stages.

Since these are almost always one
or two tubes (or tran sistors in later
equipment) at the most, complete
B + regUlation is in order. This can
be ach ieved as shown In f ig. 1. This
procedure is similar to the procedure
outl ined in the August 1975 install­
ment of thi s column where we sug­
gested a simi lar scheme for low cost
receivers.

Briefly, measure the B + , select a
VA tube from the chart in fig. I that
w ill fi t the bill (use the nearest lower

Fig. I-A method tor using VR tubes '0 'egulate B+. The .OJ ,J capacitor is us&d tor
suppressing the noise generated by these tubes. For negalive supplies , simply invert the

VR lube and lor higher voltages, put them in series .
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Two hundred years ago today
noth ing happened in amateur radio .
However, about one hundred and
thirty years from now there will be
a tremendous rich history and trad­
ition to draw upon in celebrating
amateur radio's bicentennial.

Amateur radio like history is full
of exciting change. Perhaps there
won't be something to report for
every day . but if the present is any
indication of what's to be then
there'll be plenty to report on.
You're lucky enough to be here at
the relative beginning, making it
happen and helping i t grow. Keep a­
breast of tomorrow's amazing his­
tory by subscribing to CQ today .

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

Amateur Radio
Bicentennial?
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to be seen. This wi ll do amazing
th ings toward easing the stability
of the generator particularly at
h igher frequenc ies.

d) Finally, if your generator is not
in a metal, grounded case, be
certa in you coat the ent ire inside
with aluminum foi l and somehow
ground the foil to the chassis. If
you r generator is not adequately
shielded you will never be able
to do any small signal work.

Whi le the preced ing was certainly
not revolutionary or earth shaking,
making the outl ined changes in an
r.f. generator will result in a piece of
test equ ipment that will at least do a
possible job for its owner.

73, Irwin, WA2NDM
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Fig. 3-A sweep addItion for s ignal genera fors. Note that heavy lines should be as short
as possible.

works OK in the circu it.
Th is sweep addition w ill not allow

sweeping over very wi de ranges 0 1
f requencies and the amount of sweep
will vary with the dial setting but it is
a very easy and inexpensive way to
achieve th is fea ture in a generator
you may al rea dy own.

Seve ral other things you might
want to do to your signal generato r
tcucw :
a) Replace all b ind ing posts, partie­

ularly the r.f. output ones with
UHF and BNC type coax ial ccn­
nectars. This will prevent radta­
tion 0 1 signals from the posts
- which can be a real annoyance
when tu ni ng up a sen sitive
receiver.

b) Bypass both sides of the e.c. line
cord where it comes into your
generator with .01 }IF 600 vol t
d isk ceramic capacitors and be
certain to use a 3-wire grounded
a.c. l ine cord. This should pre­
vent any r.f. f rom going into the
power line. being coupl ed by the
line to the devi ce you are test ing,
and giving false results.

c) Beef up the mounting method of
the main tuning capacitor and
coils to prevent these parts from
moving- even slightly and caus­
ing noise, freq uency jumps, or
microphonics. Also you might
want to change the main tuning
knob to the largest one you can
find that will still allow the dial
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ADRIAN WEISS, KBEEG. ON

Fi9 . ' - "Breadboard" from double-sided p.c. board stock. The 'oil is removed in a
criss-cross pattern by using a sharp hacksaw blade drawn carefully across the ton.
Start the cu t at one edge and gradua lly eJl lend the cu t across the width or length 0'
the board. To ground the pads to the underside loil . drill ho les through the top and
bottom foil, pass short bare wire through the hole, and solder to both sides. The

underside foil is left intac t.

l~ soldered to PMts

Foil rmv.-ed by hacksaw blade l..-tieally and hor izont.llyl

Homebrewing Technique

Only a foolhardy experimenter
goes from paper design directly 10
the finished p.c. board in one step!
Inevitably, it is necessary to " bread­
board" the paper design first in
order to see it it works at all. and
then to fiddle wi th it in the process
01 cleaning up and peaking the sig­
na l developed by the ci rcuit . The
move from breadboard to f ina l p.c.
boa rd is a last step, and it etten­
times introduces variables into the
operation of the circuit wh ich were
not present in the breadboard ver­
sion. These variables are usually re­
lated to the p.c . board 's el imination
of such th ing s as stray inductive
and ca paci tive co upling due to long
" haywire" leads, changes in com­
ponent posit ions, ground points, and
r .f. loops, and other factors.

In orde r to min imize the impact
at the breadboard-ta-p.c. board step
on the operation of a c ircuit, a very
wise practice is to make the two
versions as nearly alike as possible.
This is usually imposs ible w ith point­
to-point breadboard ing. A better ap­
proach is to use breadboards
constructed tram double-sid ed p.c.
stock : one side is converted into a
" checkerboard" at " isolated foil
pads" by drawing the blade of a
hacksaw across the boards-e-com­
ponents are soldered to the isolated
pads; the underside foi l is left in­
tact and serves as a ground fo il. Fig.
1 shows the st rategy and appearance
of such a breadboard. wh ich is
simplicity itsel f. One-quarter inch
pacts are usually adequate tor cern­
ponent leads in common connection .

(Continued on page 72)

explanations of debugging suc­
cesses, we'l l be more than gratefu l
to add them to a future column.
Fi r st . so m e p o s i t i v e ge ne r al
suggestions.

1 D. DeMaw, " How to tame a SaUd State
Transmi t/er," OST, November, 1971,29;
w. Hayward. " Increased Power 'or the
Solid State Transmitter : ' OST. May. 1972.
19; A. Weiss. " Design Notes on a Mod·
erere Powar Solid State Transmit/ar 'or
I .BMHz," CO , November, 1972, 1B; D.
DeMaw, " More Basics on Solid State
Transmitter Design ," OST, November.
1974 , 22. See also points /n the ORPp
Columns tor March-May 1975.

read ing lor the bcrnebrewer inter­
ested in solid state transm itters.'
Actually, it is sometimes quite dif·
ucu tt to wr ite about the trials and
errors encountered in debugging a
rig and make any sense out ot it. At
times. variables unknown to the ex­
perimenter are at the basis 01 a
given problem, and he just " lucks
out" in solving the problem. And
again. changing one part ot a ci rcui t
can eliminate a variab le in a related
circuit which is the actual source of
the problem- in which case. at­
tributing success to the changed
part would not be absolute ly correc t
as the solution. At any rate, le t's
have a crack at it. and if any ot you
readers can cont ribute instances and

Fo il pads

.01

-~

T his month , let' s con tinue the cis­
cusstc n 01 the December, 1975.
column about homebrew design and
construction 01 solid state transmit­
ters. In a sense. we're moving in to
some " thin-ice" on th is SUbject be­
cause it doesn't readily lend itself,
at least with respect to report ing
" fai lures", to discursive presentation.
Most publ ished designs present only
a fin ished product-without com­
ment on the " t rial and err or" steps
thai were necessary 10 pu t the trans­
mitter in operating conditi on. Th is is
unfortunate, because such commen­
tary can be a great benefit to al l
homebrewers (except the really ad­
vanced type) who stumble through
the debugging and peak ing of a
homebrew rig o ftentimes faced with
problems for which they have no
solution-other than to sta rt tinker­
ing wi th the " t ria l and error" ap­
proach in search of a sol uti on. More
information on successful and un­
successful debugg ing attempts and
ap proaches can be ex tremely helpful
to the typical homebrewer. A few
articles have gone into specifics in
this respect, and are recom mended

so • CO • March, 1976



In Focus
BY Bil l DEWITT, W2DD

th is column they w ill also offer a
Model 80 series ca mera mod too.
Dr, Thomas has sent out deta i ls on
the 256 line mod tor the SEEC key­
board to all warranty holders.

256 U ne Frames Versus Multi -Path
In add it ion to improved detinition ,

the 256 line mode sometimes offers
a considerable reduct ion in multi­
path effec ts. During the past few
weeks, Phil Howlett , WA9UH V, and
yours truly have taped a number at
128/256 comparisons on the 40 and
80 meter bands. The resu lts of our
tests can be summarized as follows;
The use of a 256 line 34 second
frame is not a panacea to eliminate
all multi-path effects. However, un­
der MOST multi-path condit ions. the
256 line mode wi ll produ ce a better
pi ctu re (freer of mult i-path de fects)
than the 128 line mode. Multi-path
defects are generally randomly di s­
tributed throughout a 128 line picture.
In a 256 line pictu re multi-path dis­
turbances are most apt to affect
enti re sing le l ines. These comments
are illust rated by the photos at fig .
1, 2. and 3. representing frames re­
co rded by WA9U HV under severe
multi-path con di tions.

Why does the 256 line mode effect
an improvement ? I bel ieve that the

Fig . 3-256 l ine 'rame rela!ively ttee 01
mul,i-path errecrs.

•

, .''.-::- ~5r; '. _.~~~

Fig. 2-Multi-pa th effects on a 256 Line
frame.

•

converted he designed (OS T, March
and May. 1975). Tony Pesstkl. W3­
GKW, and Ed Arvonia, W3LY. will
round out the WB9LVI discussion
w ith a review of the design, fabrica­
t ion. and de-bugging at the PC
boards for George's design . If you
are thinking scan conversion. don 't
miss th is forum!

Mirror, Mirror,
How Many Lines Have I?

The advent of the Robot Model
300 Scan Converte r with its selec­
table 1281256 line capabil ily has
triggered a round 01 " Mods" l ike you
wouldn't believe, to coin a phrase.
I think Joe Hawkins must have a side
interest in a solder factory. In any
event. it seems that everyone is con­
verting something to 256 lines, P·7
ncmebrew. keyboards, cameras,
lMD scan converte rs are all suffer­
ing the indignity 01 having a switch ,
Xity thousand puffs, and a resistor or
two added here and there .

Dr. Jim Thomas. WB4HCV, tell s
me that his new HCV-2CS CCD type
scan converter is still headed for the
market. and yes. it will have 256 line
receive and (transmit) playback ca­
pability in addition to the usual 128.

Robot is cu rrently offering a 256
line mod kit for their earlier monitors.
I presume that by the t ime you read
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T he Dayton Hamvention Reserva­
t ions Committee is repeat ing its c ut­
stand ing job of getting amateurs
with sim ila r Interests booked into
the same motels. As of January, the
Committee was tlooded with a down­
right deluge of requests tor space at
the La Ouinta Motel where SSTV­
minded amateurs are gathering for
the April 23. 24. 25 hambash.

The strong spiri t of camaraderie
among slow scanners is evidenced
by the tact that their reservations led
all others. according to the com­
mittee.

Dayt on has become a MUST! The
Friday night Seminars and Saturday
SSTV Forums at the last few years
have provided benchmarks in the
history of slow scan developments.
Th is yea r's prog ram prom ises more
of the same.

At th is writ ing. Dr. Robert Suding 's
" Wp LMD Super System" has not
been described in any detail- but
you can count on seeing it in action
at Dayton . Dr, Don Mi ller. W9NTP.
w ill be report ing on a scan converte r
using RAMs in add ition to h is work
on col or and mot ion SSTV. Dr.
George R. Steber. WB9LVl , just in­
tormed me on the " wi reless" thai
there will be a triple-header presenta­
tion covering all aspects o f the scan

Fig . l-Multi-path euects on a 128 Line
Frame.
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Fig. "-Bar Chart 5el up lor camera
adjustments.

reason for the lesser susceptibility
of the 256 line frames to this kind of
defect is directly related to the l ime
interval between the "wanted" and
" ghost" information and the line rate
01 picture transmission. If we assume
128 pixels per 66 millisec. line (128
mode) and 256 pixels per 133 mill i­
sec. line (256 mode), then the pixel
rate is the same for both modes. So,
that's not an answer. However , i f we
assume a say, 6.6 mill isec. disrupt ion
to occur with either line rate, it will
represent a 10 percent disturbance
in the 128 case, versus a 5 percent
in the 256 case. Also, considering
the total p ixels per frame, we have I
16384 wi th 128 lines versus 65536
wi th 256 lines. Since multi-path
effect's are sporadic and the picture j
information is conti nuous, it can be
theorized that multi-path disturb­
ances wit l have much less effec t on
the 256 line formal.

So what do we do about 128
versus 256? The choice of the 128 or
256 line mode is dependent upon
many factors ca lling for some judg­
ment. Grinding out 256 line video
COs for minutes at a ti me seems a
bit unnecessary. Anyone with 256
l ine capabi li ty has seen pictures of
excellent quality . Seems like a good
ru le ,of thumb would be that if you
need the added resolution, use it.
It's also a good idea to consider the

Fig. 5--Scope pattern resulting Irom bar
chart.
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other fellow in your OSO. If he's
using a p.] monitor, don't lay a 34
second frame on him without asking
him FIRST! Looks like 256 is here to
stay, let' s make good use of it.

STA In Kansas
Last Fall , the FCC granted a Spe­

cial Temporary Authority to a group
of Kansas amateurs eager to test the
use of Wideband (1& kHz.) FM-SSTV
transmissions in the 146 10 148 MHz.
frequency range.

The purpose of the STA was 10
determine the compatibility of wide­
band f.m.-SSTV transmissions wi th
existing amateur t.m. activities and
to test for possible interference to
other rad io services.

According to a recent letter from
Bill Briles, WDQOC, of Derby, Ks.•
activity under the STA has been sub­
stantial. Contacts between W.000C
and AI Goddard Jr., WfK>F, about
135 miles away, are generally of
c losed ci rcu it quality.

The STA for this activity will ex­
pi re on April 30th, unless renewed ,
but in any event, we hope to have
a further report on wideband and the
local repeaters got along together!

Incidentall y, Multi-2000 users have
an optional wideband receive and
transmit capability-in addi tion to
s.s.b. But don't forget to request an
STA if you have any wideband f.m.­
SSTV ideas in mind.

A Sub-Band For SSTV?
At the risk of invit ing some brick­

bats, I 'm hereby offe ring a few com­
ments pro and can related to the
possibil ity of SSTV sub-bands within
the h.f . bands.

On the plus side, it would seem
that allocation of a segment lor the
exclusive use of special ized trans­
mission techniques such as Fax,
Any , and SSTV picture transmis­
sions, would offer encouragement 10
those interested in state of the art
technology. Under the present situa­
tion, new and more efficient com­
mun ications techniques survive if
they can be merged with the older
predominating systems. Now I'd hate
to be without voice communication,
be it a.m., f.m., or s.s.b.-and I en­
joy C.w., so don 't get the idea that I
want to do away with them! BUT,
can't we do something pos itive about
frequencies for the other modes of
communication?

On the minus side, one must con­
sider that although SSTV is growing
at a very fast clip, it is sti ll only a
small proportion of the total amateur
operation. In addition , much of the
aRM experienced in SSTV contacts
is caused by our collective stubborn

determinat ion to operate on essen­
tially one frequency in each of the
h.f. bands. It would help enormously
if more than a few slow scanners
were wil l ing to S-P· A-E-A-D O-U-T
over a broader seg ment of the bands.

Your const ructive comments on
th is fascinati ng subject w ill be most
we lcome, but please observe Ground
Rule One: What we are talk ing about
is frequencies for SSTV picture
transmissions, not voice-SSTV- talk­
talk.

Singles Bars On SSTV?
Sorry, I had to get you r attention.

A simple easy-to-make tool for slow
scanners is a bar cha rt like the one
shown in fig. 4. This cha rt can be
used to set you r SSTV camera bright­
ness and contrast controls for max i­
mum swing. It can also be used to
set the FM Deviation cont rols of the

Fig. 6-/5FLN and his wife enjoying an
evening on the town.

Robot Model 300 for maximum sw ing,
and as an added bonus, it can be
used for qui ck focusing of the cam­
era when the subject is flat copy at
close range. I suppose that this chart
should have a more elegant name,
maybe "Bl-level Multi-bu rst." I just
call it my " Bar Chart."

Making The Chart
The chart is made by st icking

stri ps of black tape about V.. inch
wide on a letter size piece of white
paper. Use spacing equal to the tape
width . For ease of use, lay down
about 15 or 20 black strips. This will
make the chart big enough so you
don't have to position it exactly.

Adjusting An SSTV Camera
For Maximum Swing

To check the swing (frequency
excursion resulting from a given
variation in subjec t brightness) of
your SSTV camera, place the camera
at a d istance that will present about
15/18 bars on the monitor sc reen .
Count both black and white bars.
Posi t ion vert ically.



Connec t a scope to the video out­
put point on the monito r. (Aux. Video
jack on the SEEC and Robot Mon­
Itors.) Make sure that the chart is
fairly evenly illuminated.

Ad just the lens aperture to a
known reasonable setti ng fo r the
level ot illumination . Now, watch ing
the scope, adjust the horizontal
sweep rate for a steady d isplay. Then
adjust the vertical and horizontal
gains as necessary to ge t a pattern
like that shown in fig. 5.

At th is point , the camera controls
tor brightness and contrast can be
adjusted tor maximum swing as in­
dicated by the difference in height
between the scope images repre­
senting the black and white bars of
the chart.

The advantage of th is k ind 01chart
over a handy snapshot or magazine
photo is that the repeat ing pa ttern
of the chart makes it much easier to
see what is happening when ad just­
ments are made. The inte r-relation­
shi p of the brightness and contrast
controls does present a problem.
Use 01 the ch art makes optimi zation
ot these ad justments more of a
quantitat ive measurement .

Adjusting The Robot Model 300
F.M. Deviation Controls

The quality of ott-t he-air playbacks
and tapes made with the Robot
Model 300 is excell ent when the im­
age sto rage is made at the co rrect
level and the F.M. Deviati on Con­
t rols are set to produ ce a good
brightness variati on in the slow scan
video generated by the sto rage tube.
Model 300 users who wonder how
they 're doing in th is respect can
qu ick ly check their settings with the
bar chart .

The same instructions apply in
general so lar as Model 300 users
are concerned . However , one must
assume that the Snatc h Balance and
Span are correc tly set.

Using the Au x. Video output, the
scope can be used to set the F.M.
Deviation Balance and Span contro ls
for max imum swing as the SSTV
frame is produced after each frame
qrab. Don't lorget to grab a new
frame afte r each cont rol adjustment .
The Transmit switch should of course
be in the Video position.

On The Subjective Side
Recognizing the wide variety of

subjects being televised, the range
of monitor brightness and contrast
variations ex ist ing (among both slow
and fast scan monitors!), the ambient
lighting conditions prevailing, etc.•
etc .. I do not presume to tell every­
one how to set his camera or mon-

Fig . 7-5STV moniror designed and bum by /5FLN.

Fig . 8- lnrerior view 0115FLN's SSTV camera.

Fig . 9-15FLN's tfanSmlfler with Dra ke vs.o.
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Fig . 1D-15FLN's receiver belore addi tion 01 Drake vt.o.

project , he has a useable piece of
equipment in an attractive enclosure.

If you th ink you' re seeing quite a
few Italian SSTV stations on the ai r,
you' re right. Luciano reports that
there are about 250 SSTV stations
active in Italy! There are six in Flor­
ence. There are th ree Italian manu­
facture rs of SSTV ki ts, one other
mak ing a Fast / Slow scan converter.
Very interesting!

Luciano's interests extend beyond
SSTV. On Nov. 23, 1975, he and
th ree other Italian amateurs made
the fi rst Italy/ USA EME contact with
K2UYH.

Thanks to Luciano for the inter­
esting letter and pictu res. Congrat­
ulat ions on his many ach ievements!

How many no n-amateur SSTV
viewers do you suppose there are
around the globe? I know of three .
Judd Bodycote, K40PR, of Sarasota ,
Florida, recent ly called my attenti on

itor. However, if you do make up a
chart and find it usefu l in th is re­
spect, pl ease let me know.

Focusing With The Bar Chart
To use the chart for focusing with

a P-7 monitor and SSTV camera,
simply drop the chart in place over
your flat co py subject, open the lens
d iaphrag m all the way, and adjust
the focus for the brightest image and
nar rowest width of the bars on the
monitor sc reen. After focusing, reset
the lens aperture to the correc t
value. If your scope is con nected to
the monitor , just focus for maximum
amplttude of the bar pattern signal.

News And Pictures From Europe
Luciano Fusari, 15FLN, of Florence,

Italy must be one of the most prolif ic

design ers and builders of amateur
gear in the wor ld . Luciano is an
Italian Air Force Captai n. His attrac­
t ive blond e wife is a Doctor of Bi­
ology working in Med ical Laboratory
Analysis. They are shown relax ing a
bit in f ig . 6. The collec tion of equip­
ment photographs shown in figs . 7
throug h 11 attest to Luciano 's talent
for designing and building. His re­
ceive r design was the SUbject of a
recent magazine article (HR, Oct.
1975).

Lucian o even designed the circuit
boards for his camera and mon itor .
W6ATC helped him with some ICs
and deflection coil s, but just about
everything is homemade. (He used a
Drake v.I.o . in the transmitter and
receiver. As you can see from the
photos, when Luciano fin ishes a

Fig . 12-Die ter Berndt , slow scan TV
viewer 01 Weisbaden. Germany.

to Dieter Berndt , of Wiesbaden, Ger­
many. The picture of Dieter shown in
fig . 12 was sent to me via SSTV by
Judd. It originated in a tape mailed
to Judd by Dieter who has both a
camera and a monitor. (He also has
ATTY equipment! )

Just in case Dieter's puzzled about
how his name appeared at the bot­
tom of the pictu re , I confess to a
li ttle maneuvering with a co uple of
f rames- with the Model 300.

I keep wondering why Dieter isn't
an amateur. Come on Dieter, take
the exam and join us on the ai r!

Final-Final
Hope to see you-all at Dayton.

Please keep those letters and pic­
tu res coming.

73, Bi ll , W2DD

Fig . l1 -SSTV test generator bui lt by /5FLN.

S4 • CQ • Motell , 19 76



Novice
BY HERBERT S. BRIER, W9EGQ

I

Judy Regenni/ler , WN"PMA I4 , 6417 Millard Rd., Fayetteville . N .C. 28303, works
mostly on 15 meters with a Kenwood TS-520 transceiver and a 3-element mono­
bander beam. She has 30 countries and 20 s ta tes worked and is surprised at the
small number at Novices that work the band. Judy is a " re ti red" school teacher of
27 from towe. Her OM . Fred. WA'HFWI4 . is a dentis t i n the army. J udy iust got her
15 w.p .m . code pro ficiency certifica te 'rom W1AW and will soon ta ke her General
class exa m. We are se nding WNIPMA I4 a '-year subscription to CO lor sending this
winning picture in our Monthly Pholo Contes t. If you want to try your luck, send a
c lear picture , pre'errably black and white , with some deta ils of your rad io career to
Novice Shac/l Photo Contes t . c to Herberl S. er;er, W9EGO, 409 S . 14th St., Shes­
tenon, Ind. 46304 . Suitable non-winners wi ll also be published as space permits .

H ow otten does it happen that
suddenly you cannot make a con­
tact although everyone around you
is working everything under the sun
and the moon? You call and call ,
you retune you r transmitter, you
check its power output and the
feed-line s.w.r. on the S.W.r. bridge,
you make sure that you r antenna
has not fa llen down, and you call
some more. Finally, you make a con­
tact and get an excellent signal re­
port ! Don 't fret. It happens 10 all of
us Irom new Novices to hoary old
t imers. The big question is why?

One explanation is that the law
of averages is just catc hing up to
you, compensating for the times
when every ca ll you make resu lts in
a contact. There is much more to it
than pure chance, however, The
height of you r antenna, you r opera­
ting freq uency, the t ime of the day,
and the heights of the E and F layers
of the ionosphere are among the
other important factors involved.
From long expertence . we know that
high-frequency radio signals striking
the ionosphere-the elect ri fied re­
gion between 11 0 and 330 km (65
and 190 miles) above the surface 01
the earth-are reflected back to the
earth up 2500 mi les fr om the trans­
mitting antenna. The distance de­
pending upon the angle at which
the signals st rike the ionosphere .
This angle depends, in turn , on the
height of the antenna above the
ground. (The efficiency of the iono­
sphere as a reflector o f the radio­
frequency waves depends on how
heavily it is bombarded by ultra­
violet radiat ions from the sun. But
that is another story.)

By measuring their angle 01 ar­
rival . it has been found that 7 MHz
siqnats fr om distances aoproximately
3000 mi les away arrive at angles be­
tween 10 and 35 degrees above the
horizon 99 per cent of the t ime. and
the median angle is 22 degrees. On
14 MHz. the limits are between six

and 17 degrees, and the median I
ang le is 11 degrees. On 21 and 28
MHz, the arrival angles are generally
accep ted as be ing between th ree
and 15 degrees, wi th a median angle
of nine degrees. By ca lculation or
consultation of antenna-height graphs
in antenna handbooks, these median
angles translate to a height 01 85-90
feet as being optimum for a horizon­
tal OX antenna for the amateur
frequencies between seven and 29.7
MHz. The same height works excel­
lently on the 3.5-MHz band, too.
Fortunately fo r most of us , much
lower heights work almost as well
under many con ditions.

Some years ago, we conducted

our own info rmal survey of the best
height for amateur antennas by ask­
ing every operator we worked on the
14, 21, and 28 MHz bands who had a
100-loot crank-up tower, " If the raising
and lowering mechanism of your
lower jammed, which height would
you prefer?" All answers were be­
tween 65 and 70 fee t. The operato rs
agreed that sometimes a height of
up to 90 feet was a little better, but
going from 90 feet to 100 feet was a
waste of time. They also agreed that
a height down to 50 feet was often
as good as 70 feet . Finally, they all
agreed that antenna performance
decreased at heights be low 50 teet.
At the l ime, I thought myself very
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Dan Altftnberger , WN90YS, when the pic·
ture was taken shortly after he has passed
his General Exam, is Dan Hoover, W9VEY's
' DOth student in amareur radio. Dan the
student is showing Dan the maestro his
new Drake TR-fC transceiver before they
continued working on the Advanced class

theory.

fortunate to have a 3-element beam,
45 feet high in the back yard and a
130-foot dipole center fed with an
open-wire tran smission line through
an antenna coupler nestled 30 feet
from the ground over the house and
between two higher bu ildings.

For almost a yea r, I met a 14 MHz
net start ing at 10:00 a.m., CST, five

Home
training In
AMATEUR
RADIO

NRl , l e a d e r in Co m mu n lc a tlo n l,
'I'el evialo n , ~: l ectro n iCi a n d TV·
Radio home t r ai nin K", now offen t he
fi rst in Amat eur Radio co ur ses, de­
lig ned to p repa re you for t he F CC
Ama teu r License you want or need.

Don't lose your favorite frequency
T he F CC haa l aid " either-or" on
licenl ing , but t o pa.. Advanced and
E xtra Cia.. examl, you need the
t«hnical cuidance aa offered by N RI.
NRI Advanced Ama teu r Radio II for
the ham wh o a lready ha. a Ge ne ral,
Co ndi t ional or Tec h Cia.. t icket .
Ba l ic Ama teu r Radio il f or t he be·
gi nne r and Include a tran . m itter.
3·band receiver, code pract ice equip­
ment . Th f'ff training piai'll offered.
Get all the f acta. Ma il C<lupon. No
obligation. No ..In man wi ll can on
you. NATiONAL RADIO ~
I N STITUT E , W u hlngton. J'1II'iJ
D.C. 200 16.

· • ••.•••••••• MAIL NOW · · · · · · · · · · · · ·
: NATIOfUoL IIAOIO INSTrTVTl: ' 0.(1" :
• rctoo\. D,C. 20016 :
: _ ............ "".........._ _ ........-. 'h od;" :
: I '.... •
: N_ ,..._ :
•

••• • •• • ••• •• • • •••• • • ••• •• ••••••• •••••••
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days a week. The net control station
was in EI Paso, Texas, approximately
1200 miles away. Day after day, sig­
nals to and from the NCS were
" solid," and I also worked other net
members in all parts of the country
wi th strong signals well into the
afternoon . But, if the net lasted that
long, short ly after 4:00 p.m., my sig­
nal would fade out in EI Paso, and
the on ly U.S. stations I cou ld work
were " 5s" and "7s" between 850
and 1000 miles away, and they were
not too plentifu l. But I could work
South Americans without too much
difficulty. These conditions usually
lasted for an hou r or so until the
westcoast signals took over the band.

An analysis of the above para­
graph might help you visuali ze what
happens to your signal when con­
ditions change. Forty-five feet is
approximately ::v.. wavelengths at 14
MHz. An antenna ::v.. -wavelengths
high radiates its best signals around
20 degrees and 90 degrees above
the horizon. The tatter signal is un­
important in high-frequency work,
un less you are work ing aircraft di­
rec tly overhead ; however a 2o-de­
cree signal st riking the E layer of
the ionosphere will be bounced back
to the earth approximatel y 350 mites
from the antenna. When reflected
from the F layer the bounce will be
approximate ly 900 miles. Probably
my signal was arriv ing in EI Paso
via three or four reflections between
the E layer and the earth unt il the
layer weakened as the sun bega n
to set . At that time, the F layer took
over in 900-mile hops. One hop was
too short to reach EI Paso, two were
too great, and the antenna was not
rad iat ing enoug h eigh t-deg ree
energy to make the trip in one 1200·
mile hop.

The 130-foot dipole worked well
for North American contacts on all
bands up to 29.7 MHz-not as well
as the beam on 14 MHz, of course­
and fa irly wel l on OX. But it was
usually a struggle to work stations
beyond 2000 miles on 7 MHz. In
fac t. it was usuall y easier to work
OX on 3.5 MHz than on 7 MHz. l ater,
I raised the center of the antenna
to a height of 50 feet. The increased
height improved OX results on all
bands but did no t improve daytime
resu lts on 3.5 and 7 MHz appreci­
ably, which was satisfactory anyway.
Before raising the center of the di­
po le, an almost-verti cal, centerled
antenna was tested for a couple of
weeks. At least 90 per cent of the
time. the horizontal antenna outper­
formed the vertical antenna. The
poor performance of the latter was
probably because i t was surrounded

by tall bu ildings and utility wires
rather than because it was verti cal.

J im, K9RUH, who lived in a f lat­
roofed apartment building a block
away, had just the opposite results.
He had mediocre results from a
horizontal antenna 45 fee t above
the ground. but only a few feet
above the roof of the building. But
he worked rings around me on 7
and 21 MHz with a Hy-Gain 14-AVO
vert ical antenna mounted a foot
above the roof. In addition, it held
its own with my beam on 14 MHz
up to distances of 3000 miles. The
vertical began speaking with author­
ity after he installed fou r separate,
V.. -wavetenqth conductors extend ing
rad ially around the base of the an­
tenna for a " ground plane" on each
band. As W6SAI has emphasized in
hi s " Ante nnas" col umn seve re!
t imes, the results from a vertical
antenna depend largely on how good
a ground system can be achieved .

WB9GLQ
Bicentenn ial Year Awards

WB9Gl O has announ ced three bi­
centennial yea r awards that may be
of interest to Novice Shack readers.
They are the " American Bicentennial
Activities Award" (ABA), the " Bi cen­
tenn ial Prefix Award " (BPX), and the.
Amer ican Bic entenn ia l Distr i ct s
Award" (ABO). Common ru les apply­
ing to each award are : All amateurs
and amateur clubs are eligible for
them. U.S. entrants must use their
spec ial Bicentennial year pref ixes.
(See Novi ce Shack , December, 1975.)
A copy of log entries covering the
claimed contacts must be submitted
with applications for the ABA and
BPX awards, and the OSl cards
must be in the appl icant's posses­
sion. OSl cards must be submitted
wi th ABO app lications. U.S. appli­
cants must include $1 .00, cash,
(heck, or money orde r to cover cost
a-id postage. Foreign appl icants
s snd seven International Postal Re­
r; iy coupons. Any profit will be do­
neted to the American Rad io Relay
League. Inc. Specific requirements
are : ABA-Work and confirm the
50 U.S. states. BPX-Work and con­
firm a min imum of 40 bicentennial
prefixes. ABO - Submi t cards con­
firming contacts w ith the 10 U.S.
ca ll areas between 0500 UCT, .Janu­
ary 1, 1976, and 0500 UCT, January
1, 1977. OSl cards w ill be returned
prompt ly. Send evidence, instruc­
ti ons on how the award is to be
made out. and questions to : Bicen­
tennial Awards, P.O. Box 981, Oak­
brook, II 60521.

(Continued on p age 74)
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JOHN A. ATTAWAY, K411F, ON

DX

AI. IU. ....1.
E.. ,ope •
O<:..nl.&

•
•••

•••

••

..
•
•
•
•
•••
••
•••••

•••
•••

••

· ,u ' " • .
• •• •
~ ,..._ -
: 0 _ :.. ....••

·••• •• •• •
• •• •••_ ' ., o u,.

USA .
~....Iof>I,.....~ .

....leo

CI.ibbeln .
c.nl..1 • Soutll

",",,;CI

OS t c.'d (SuttICI Al II '
To k from k No ch."QI. N.o ch i nv-.

11,11 12c Ilill t2c
CSt Co rd fA,r Aile,

. Se<v'CI dIIllled ' To 21c from 11k To 21C from lee
l l iler . 1 Ol (Su rflce)

To 13<: from l oe SlOll lk S I,U l ee
llll",. ~ Ol , IA.,)

Se<v.n d"lllld ' To 2'5G from 21c To 31c from 2$C
....rog •• mt

No t I • • ,llbll To 22c I,om l Sc To 22c I,om lilc
' OSt car '" m., be Ai,ma iled 10 Ca nada Ind MI. ico
for U C. Lene .. mly be Ai, maile d 10 C" n"dl Ind
lA u ,co tor I rc Ii,S! ou nCI. 15c . "ch "ddillonil
ou nCI

tOSt c, .ds mly nol be enc losed in In I. ' <)grlm.

· ­•• •• •
.0•• • • •• 0 , •• • ,.

•••••

the newest type, shown in f ig. 2, will
have any value. Therefore you must
redeem all your ol der type coupons
for stamps before the end of the year
or lose thei r value enti rely.

For your information. the latest
postage rate increases are as follows:
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Fig. I - Above are the old type IRe 's which will comple tely lose value on Jan. " 1977.
U you have any 01 these types on hand they should be redeemed betore midnight Dec.
31. 1976. Note the steady increase in price from 1Sc to 26c over a 4 year pe riod. The

new cost is now 42c , but the redemption value of each is fBc worth at stamps .

••

ing 5 cou pons include Botswanna.
Haiti, Hong Kong. Lesotho, Liberia.
Malaysia , Rhodesia. South Afri ca and
Sri Lan ka.

At press time we do not know
whether it will require fewer of the
new 42,: IRCs to stamp an air mail
return letter. Our guess is that there
w ill be no change, and consequently
the IRC will cease to be a viable
medium for pre-paying the return of
s.a.e. by air for all but the most
wealthy. Few can alford $2.10 worth
of coupons for an Austral ian or South
African card or for many other rela­
tively easy countries, zones or pre­
fixes.

IRe users be forewarned! Here is
more bad news. After Dec. 31 , 1976
the two olde r types of IRCs shown in
f ig. 1 wi ll no longer be accepted for
redemption by the posto ff ice. Only

R emember the OXers friend , the
old 1St International Reply Coupon
(J RC) which could be redeemed for
a 13 ¢ stamp. He died just a few short
yea rs ago and the f inal na il has just
been hammered in his coffin with an
increase in the IRC price to 421: . The
redemption value of the IRC is 18t.
because the f irst class letter rate has
temporarily been held to that tigure.

The first jump in the cost of a reply
coupon was from 15 to 221:. but
before they could be used the post­
office was stamping over them with
a new cnce-caee. Now, the posta l
service's Bicentennial present to the
country's OXers is a quantum jump
to 42 ¢ for one IRC. Whe re the differ­
ential between the cost and the re­
demption value of an IRC was once
a mere 2¢, i t is now an astronom­
ica l 24t .

For you new DXers in the audi­
ence, an IRC and a self-addressed,
stamped envelope (a.a.s .e.) w i ll
(hopefull y) bri ng you a OSL card
from a OX station by surface mail.
However, from distant countries th is
process can take a couple of months
each way wh ich is less than satis­
factory to many DXers who prefer air
ma il return which can take from 2 to
8 IRCs depending on the location
and postal regulations of the part ic­
ular count ry. From most countries in
Europe, 2 IRCs will post an ai r mail
return . Exceptions are Bulgaria and
Romania wh ich requ ire 3 coupons
and Alban ia wh ich requires 4 . Cen­
t ral and South American countries
vary widely from 2 to as many as 5
coupons, whi le most African, Asian
and Oceanic countries need 4 or 5
coupons. The highest requirement is
8 coupons by Brunei.

Some of the count ries from which
4 IRCs are needed to effect an air
mail return of a ca rd enclosed in an
envelope include Aust ralia , Burma,
Cuba, Cyprus, Gambia. Grenada.
Guyana, Iran. Kenya . Nicaragua. Tan­
zania and Uganda. Count ries recutr-
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Left to rigllt are Tom. KH6HDA, who cser­
ated as ZU7AI during the 1974 CO World­
wide DX Contest; Carol, ZLl AJL, and
Marion, ZLlBKL, who operated during rne
sa-ne contest as ZLIAAIC; and on the
right is well-known DXer Phil. 5WI AU.
always in great demand du ring Ihe con-

tests . (Photo Ilia ZL1TBJ

Rare Prefix News
eR9 - The Northern California OX
Foundation has arranged the ship­
ment of a beam to Horacia Torres,
CR9AJ. on Macao. Horac io has been
using a dipole 400 fee t above the sea
fr om his lighthouse OTH. The beam
should greatly improve his signal to
the east coast. It you hear hi m boom­
ing through drop a note of thanks to
the NCOXF, and maybe a tax deduct­
ible contribution too.
CT4- This prefix is now being used
in Portugal proper. For country pur­
poses it is the same as CT1.
D2- Art, ex-CR6SW, has been re­
ported on 21 275 at 1720 using the
call 0 2ASW. OSL via W.A. Hicks.
K4UTE, 8201 Cass ie Road, Jackson­
ville. FL 32221.
04- The prefix for the Cape Verde
Islands has changed from CR4 to
04C. CR4BS is now D4CBS.
HL9- Gerry, HL9TG. operates near
14260 kHz between 2200 and 2330
GMT.
JTG'- This is a rare prefix and rare
zone all wrapped up in one package.
Grtsha, UC20AO, operated as JTB"­
OAO on 80 and 40 meter c.w. OSL to
UY5LK.
JY- Some of the rare Jorda nia n
prefixes include JY4NA on 21283
kHz ; JY5MB, whose OSLs go to Box
299, Aman; and JY9EK on 14220 who
OSLs via WA5LMG.
KJ6- KJ6CW on Johnston Island is
freq uently active around 7288 kHz
afte r 0800 GMT handling traff ic. How­
ever, he is happy to give DXers a new
one if they wai t their turn and call
property.
PJ1-PJG-To help you keep track of
the Dutch West Ind ies prefixes, the
following li st was compiled by W9BG:

PJ1 and PJ0----Contests and spe-
cial operations

PJ2-Curacao
PJ3-Aruba
PJ4-Bonaire

,

De Extra
An Outgoing CSl Bureau - With
soa ring postal rates greatly limiting
the ability of most OXers to send
ca rds overseas, especially during
contest periods such as the CO WPX
Contest later this month, an outgoing
bureau of the type operated by many
national radio soc iet ies would be a
great help to U.S. amateurs. Part icu­
larl y for sending large batches of
cards which do not require rapid
delivery.

We are of course awa re that ARRl
has considered the possibility of
such a bureau at several times in the
past, but concluded that the disad­
vantages outweighed the advantages.
We don't recall each factor involved,
but it seems that finances were heav­
ily negative the last time an outgoing
CSl Bureau was considered by the
ARRL board. However, times have
changed. According to the Septem­
ber, 1975 Isue of 05T, page 10, the
month ly circulation 0 1 that venerable
jou rnal exceeds the combined ci rcu­
lation of CO, Ham Radio and 73, all
3 of which must operate in the black
to stay in business. Therefore it must
be concluded that for a recession
period ARRL stands out as one of the
outstanding fi nancial success sto ries
of the year.

The need is great for an outgo ing
bureau ca pable 01 sending cards for
a few pennies apiece. Wit h our na­
t ional amateur organization fi nan­
cially healthy now is the time to
move.

pushed through the OX Stamp Ser­
vice operated by G. N. Robertson,
W2AZ X, 83 Roder Parkway, Ontario,
N.Y. 14519.

The above ai r mail rates are fo r
each Y2 oz. up to a total weight of 2
oz. Above 2 OZ., a lette r to the Carib­
bean, Central or South America be­
comes 21 ( lor each addit ional 'h oz.,
and to Africa, Asia, Europe and
Ocean ia 2611: for each addit ional 'h oz.

The only bright spot in th is dismal
scenario is that surface mail rates to
other countries have not yet been
increased . They remain at 1B( for 1
oz., 31,: for 2 cz., 41i for 4 oz., 8U
for 8 oz. and $1.58 for 16 oz. There­
fore, if you have the time and
patience to wai t out the surface de­
liveries you can effect substanti al
savings in you r postal costs . Addi­
tional savings are possible thru the
use of a OSL serv ice, several of
which advertise in CO. Among them
are the World OSL Bureau and the
OSL services of W3KT and W1 EP.

A valuable alternative to lAC use
is the purchase of foreign stamps
right here in the U.S. so that you can
send an s.a .s .e. This can be accom-

Fig . 2-1h;5 is the new type IRe which
In& pos tal service will conrinue to accept
alter Dec. 3 1, 1976. Us present cost is
42c . Those you receive trom Ofher coun­
tries may be redeemed lor I Be in stamps .
U.S. pOstoffices will nol normally redeem

IRe's purchased in the U.S.

•
Marcos, YV4AGP. in iust 3 years as an amateur has made WAZ. 5-Band DXCC. 5-Band
WAS and confirmed 250 countries. The cups in the background are ' rom the Vene­
zue lan Independence Contest. At the farm h is antennas include a 4-element, rriband
quad at ~ teet, /I 3-e/emenr 40 meter rag; at 90 feet p lus inver ted Vees 'Of 80 and 160
In Valencia he uses a TH6DXX up 60 teet and inver red vees tor 40, 80 and 160.
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This group represenrs the older members 01 the RadiO Club " M. Pupin" in Pancevo,
Vugos lavia , with each having over 15 years on rhe air. Lett 10 right are Vasa , YU1NQW:
Ljube , YU1OBC; Vladan, VU10DS; Vlada, VU10 DO; and Mario, YU1PCF. Club sla lion
YUI BCD, has earned Single Band Phone WAZ No. 11 on 20 meters, 5·Band DXCC No.
265, WPX mixed , c.w. and s.s.c. including the Honor Roll , and over 200 other awards.
It has amassed over 10,000 U.S. QSL cards and is closing in on 1000 counties. The
club station equipment includes a KWM·2, FT-101, FT-200, 58-220 and a 5151 receiver .
Antennas are 8 TH6DXX, a 2-element quad for 40 meters and dipOles and Vee beams.

- -
-

5 higeo Kanehira, J A I VDJ , 01 ToJl'yo quali­
l ied for WAZ after a 6-month search lor
a s tation in Zone 34, a very rare l one
from the Pacific . His antenna is a TH3MK3

up 18 meters.

en, Switzerland , Tr inidad & Tobago,
United Kingdom and dependencies,
Uruguay, and Venezuela.

DX Wanted Poll
The results of a recent poll of all

10 U.S. call areas was recently re­
leased by the Southern Section of
the New England OX Associat ion. It
was largely due to the efforts of
W1AM and KHZa, and showed the
top 50 stations needed wi thi n each
U.S. area . Space consideration s aHow
us to present onl y the top 10 for each
of the W1-W0 zones shown in order
of rank:
W1 - VPB South Sandwich, BZ S.A.I
Iraq Neutral Zone. YI Iraq, 3Y Bouvet.
FOB Cl ipperton, XZ Burma, BY China,
VS9K Kamaran, 1S Spratly and CR9
Macao.
W2- YI Iraq , VP8 South Sandwich,
FOBC Cl ipperton. 8Y Ch ina, VS9K
Kamaran, 8Z SA/Iraq Neutral Zone,

189 WA8l0 Y
190 UT5CC
191 UY5G G
192 UB5VK
193 . • . UW9WB
194 . .. UA8AJG

Endorsements

417• .. J H1VRQ
418 . .. I' MB X
419 , . . UA6NO
420 . .• K30 FN

The CO OX Award Program

SSB C.W.

200 J H1VRO ; 150 K60 SK. J HIVRO
Cornp lele ru le, a ..d .pplle.hon lo nn , 10. th. CO

OX A... .d p,og •• m m.~ be o bta, n&d by H nd ,"9 •
bUI'''''' liz• . No , 10 ....... IOPe. te lf...dd••...., d
' l.mped, 10 CO OlC /WPlC A... 'dl. Bo. 3388. S ..
Ra'ae•. Cl io l 901902.

Reciprocal Operating Agreements
A reciprocal operating agreement

allows the amateurs of one count ry
to be licensed by and to operate
from another count ry. The United
States has such agreements with the
following countries: Argent ina, Aus­
t ralia, Austria, Barbados, Belgium,
Bolivia, Brazil. Canada, Chile, Co­
lumbia, Costa Rica, Denmark, Do­
minican Republic , Eq uad o r , EI
Salvador, Fij i, Finland, France and
its overseas territories, West Ger­
many, Guatemala, Guyana, Honduras,
India, Indonesia, Ireland, Israel, Ja­
maica, Kuwait, l uxemburg, Monaco,
Netherlands, New Zealand, Nicara­
gua, Norway, Panama, Paraguay,
Peru , Portugal, Sierra Leone, Swed-

306--11 you have trouble confirming
this one, try P.O, Box 21, Ezulwini,
Swaizil and. Many 30 6's are using
th is box as a central a Sl address.
4W9 Rudi, 4W9GR, has been worked
on 40 and 20 meters C,W . and s .s.b.
osi, to OK4PP.

Wel/ ·JI'nown Florida DXers Bev Cavender.
K4 VW . e x- W4CKB. and XYL Carole .

WB4NOII ZF1VL.

PJ5-St. Eustatius
PJ&-Saba
PJ7-Sint Maartens residents
PJ8--Sint Maartens non-

residents
PJ9-Visitors to Curacao, Aruba

and Bonaire

For country purposes, PJ1, PJ2.
PJ3, PJ4 and PJ9 and PJ~ count tor
the Netherland Antilles, wh ile PJS,
PJ6, PJ7 and PJB co unt for Sint
Maarten.

SOS-SOSZ operates from the War­
saw Techn ical Museum. The OSl,
wh ich comes via SP5PMT, is a repro­
duction of a Jan Seydlitz paint ing of
the Royal Castle. Ten lACs sent wi th
your OSl will qualify you a special
diploma.

ST2-5id, ST2SA, M.D.• is still your
bes t and almost only bet for th is rare
prefix, rare country and rare zone 34.
He recently completed some post­
graduate work in ophthalmology and
has moved downriver to Khartoum.
He is using a Drake rig and a TH6DX
beam.

VX9 & VYlI'-The Canadian OX group
mad e 12,000 contac ts from Sable
Island, VX9A during the CO contest
in October, and immediately followed
with 5000 contacts from SI. Paul
Island, VVfJA. OSl VX9A via VE3GMT
and VVflA to VE3MJ. These count as
new count ries for CO's OX country
awards. For those of you who are
new readers. these awards are now
being managed by our new Assistant
OX Editor, Hugh Cassidy, WA6AUD,
P.O. Box 3388, San Rafael, CA 94901.
Hugh also manages WPX.

YNA- YN1DW/ YN4 was a 160 meter
operation to Corn Island in the Carib­
bean. OSl to W4BRB.

387- Alex Mootoo, 3B80 A, plans to
put 38 7. SI. Brandon Island. on the
air in March or April. Alex work ed
over 160 countries in making 5000
contact s from 3B9. Rodriguez, last
fall. His rig is a Swan 500 supplied
by the Northern Californi a OX Foun­
dation.
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On the lel t is Wojciech, SP9PTIVEB. communicator lor the Polish mountain climbing
expedition which ascended Mt. McKinley in Alaska and MIS. Kennedy and Hubbard

in the Yukon . The station QTH Is shown on the right.

1«2 . • . UAMlL
,.0 .. . UAI XS
1«-4 . • . UYSGG
1...5.. . PT2GFK

,.31 .• .OL2JX
"3~ . • . KP.OlC
1.40 . . .W1 COC
".1 •• •UIS""X

The WPX Program
Mixed

SI0 .. . J A1YP Sl1 •. . WBIIBOG
SU . . •YU2AKL

55B
88O. •. 0 K. 1O llI3 . •. UP2OU
MI I H.L UK3WAC
h2 J A1WVK MS UK3""e

886 .• .UL7NW

C.W.

For example, SY Mt. Athas is rare for
6's and 7's but doesn't appear in the
top 50 for the 1. 2, 3. 4 or 9th call
areas. Conversely, CR9 is needed by
many on the eas1 coast but isn't
mentioned by west coast DXers. A
similar example is 1S Spratly.

Iraq was found to be # 1 in the 2.
6. 7. 8. and 9th callareas and was
#2 in the 4th and 5th caf tareas. How­
ever. it is rumored that a Swiss ama­
teur has been granted a license to
operate from Iraq so this situation
cou ld be changed by the time you
read th is column. South Sandwich
Island is # 1 in the 1. 4 and 5th call­
areas while China is top for W3 and
Clipperton for the u's.

QSL Information
Cards for the following 160 Meter

operations during 1974 and 1975 go
to James M. DuPont, W2DEO, 391
Valley Road, watctumq, N.J. 07060:
FPOJD. HP1XJB, W2DEO/HR2, VP2D/
W2DEO . VP2LBJ . W2DEO /VP2S,
YN1 DEO/S, ZF1WO, 6Y5LA. 8P6GL,
and W2DEO/BR1. Remember. these
are only for 160 Meters.

(Continued on page 74)

VPX
17 . .. HE9-ILN Mllnl'&d Eill l
98 . •. WS-l03S3 RiChrd HI"ie
1KI • •• Gemo. Hl uflOld OE3-105070

100 . •. UA4-133-21 Omit.., VlelOv

WPNX
as. . .WN4HHJ

Endorsements
M,. ..e- l1 SO YU20X : 900 K9VXA: 850 W9ZTO: sec

W9ZTO: S50 IS ,AEW. K3NE2 , WAJITI(J 500 K3·
NEZ. K9HLW: . 50 K3 NEZ.

CW: S50 K8M FO / llOO KSM FO : SOO Wl 0PJ ; . 50­
K9HLW. UBSVK: 350 UYSGG ,

SSB : 900 OK2el. WSGKM: 150 WA5VOH ; 700 UW.
31N: SOO GSGH: . 50 9 H.L: . 00 WO.OGH . ~H.L ;

350 UL7NW. 9H.L.
VPX : 700 WOXSFE8 : SSO UA. 133-21: SOO UA. 133­

21: . 50 UA. 133- 21: . 00 UA. 133·21 : 350 HE­
9ILN. UA.-133-21.

SOmt,, : HEllILN. u e5WE.
4Om,,. : K3NEZ. UBSVK. W.WSF,
2Omt,. , GSG H. K3NEZ. UAlIeL. UA3 133-21, UYSGG ,
ISmI,.· KllOfO.
Al, ice : KOXlA. ueSWE. UW3IN. YU20X .
Al i" UA3 133-21. uaSWE. UWllIE. UK. WAe . W4­

WSF. YU20X .
Euoop" OK. IO. OE3-105070, REF-18903 . UA. 133-21,

u e SWE, UA08L. UW"E. UYSGG. YU20 X
No n h ",".,ice , KOXI A. YU20X .
Soulh ",".,;ce : W9ZTO.
oe..ni" KOXIA. WOXSFEB. UWIIIE. YU20 X.

Campi". rulel 10' WPX mey be found on P1g-e 110'~ Feb",,'Y lIn i _ 0' co Applica tion torml
m.y be obl. i,...;! by ..nd 'ng' buli"'u l ill . No . 10
envelope , II lf-adcl,,1IHd end e"mped. 10: CO
OX /WPX A....dl. Bo. 338S. S.n R.f..l. C.l lf.
llot902 ,

BY China, VK'" Heard. VS9A South
Yemen and VS9K Kamaran.
WS-VP8 South Sandwich, YI Iraq ,
F08C Clipperton, 8Z S.A./I raq Neu­
tral Zone, BY China, 3Y Bouvet, ZA
Albania, HK0 Malpelo, XZ Burma.
and VS9K Kamaran.
W6--Y1 Iraq, 3Y Bouvet, F08C Clip­
perton, VP8 South Sandwich, VS9K
Kamaran, 8Z S.A.llraq Neutral Zone,
SY Mt. Athos, ZA Albania, VS9A
South Yemen and BY China.
W7- YI Iraq. VP8 South Sandwich,
BY China, F08C Clipperton. VS9K
Kamaran. 8Z S.A.l lraq Neutral Zone.
SY Mt. Athas, rr Chad, 3Y Bouvet
and FR7 Trcmet!n.
WB--YI Iraq, VP8 South Sandwich,
F0 8C Clipperton. 3Y Bouvet , BY
China, XZ Burma, VS9K Kamaran, 1S
Spratly. 8Z S.A.l lraq Neutral Zone
and VS9A South Yemen.
W9-YI Iraq, VP8 South Sandwich,
3Y Bouvet , F08C Clipperton, 8Z
SAllraq Neutral Zone, BY China,
VS9K Kamaran, XZ Burma, 1S Spratly
and VKi'! Heard,
WS-F0 8C Clipperton, VP8 Sout h
Sandwich. YI Iraq, 3Y Bouvet. BY
China, 8Z SA / Iraq Neutral Zone.
VS9K Kamaran, FR7/G Glorioso. TN
Congo Repubuc and VS9A South
Yemen.

As this pol l was taken prior to the
addit ion of Sable Island, SI. Paul
Island and Tuvalu to the list these
countries do not appear in the listing.

Some interesting reg ional differ­
ences were found in the overall list.

•

1291 ... J A.3AEV
1198 ••. 1U G
1217••. VE38 I.l V
1211 ...UA. PW
1299 .•• UL7FA
1300 ... UY5OO
1301 •.. K.K08

1~ .•. JM.SVP
12M... G3XYP
1286 . • . KSFVA
1211 .•. W1REO
1:l8l1 W7HXH
12n WIlGKf
1290 .•• JA1 JRK

The WAZ Program
5 .5.B. WAZ

C.W.-Phone WAZ
31M HBMFI 3902 ... K9UT N
3I85 DU EV 3903 .. , FllCRT
3II6I . • •ON. KK 390-4 .•. UBSNU
3117 YU2RDW 390S .•. UA66Y
3MI YU3DKS 3OOI.•. UA,llAG
3M9 YU3TKL 3907 .•. W.czU
3190 WAITYM 3IOft. •. W.EfK
381 1 YU2JA 3909 .•. WB.VUP
3892 .•. EAlIBK 3910 .•. 131.4 1.4 1.4
3900 .• . VE38I.lV 391 1 . .. 13F1 N
3901 .•. 1T9FTT 3912 .•. W3JZJ

Phone WAZ
S10 . • . ZPSCF Ml • . .W. HNW

S12 . . . VE3BMW

Single Band WAZ
20-Meter Phone

1S . . . J H1VRQ

Com ple le ruIn lo r the Si ngle Blind WAZ Prog,lIm
IIPI><I II' o n pg• . S7·se of the Decembe' . 1172 Iuue
ot CO . Com ple te ,ulee fo r reg ul.' WAZ . ... found
beg inning o n PI· . S of the Ap'i1. 1ll7S Issue .
App llc . hon bl.nke lind ...p' lnt. 0 ' the rulee for .11
WAZ 'd. m. y be o b t.i ned by I . nd ing ...1'_
Idd, Id. • lImped eM elol><l to 'he OX Edi lo' . P .O.
Bo . 20!>. Wlnll, H. YIIn . FL 338S0.

VP8 South Sandwich, VS9A South
Yemen and XZ Burma.
W4- VP8 South Sandwich, YI Iraq,
3Y Bouvet, F08C Clipperton, 8Z
S.A.llraq Neutral Zone, XZ Burma,

The gents in these 3 phoros senr by Gary Stillwell, W6NJU, hav" accounred lor a lot
01 South Pacific DX. On the ter lell are Felix. FK8AC. and Raoul. FK8AU. Irom New
CalfKlonia . ln th" center is YJ8BL Irom the New Hebrides and on the right is FrfKl. 3D2CC.

XZ Burma. 3Y Bouvet, HK(f Malpelo
and VK'" Heard.
W3 - BY China, F08C Clipperton,
HK~ Malpelo, YI Iraq. FR7G Glorioso,
TN Congo Republ ic, VK9Y Cocos.
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A. EDWARD HOPPER, W2GT, ON

""WA2Gl U ' .1
WB9ELH . ' . 2

T he March , " Story of Th e Month "
as tctd by Danny is :

Daniel P. Bissett, KBDeR
All Counties # 100, 3-29-73

" Danny Bissett was born Decem­
ber 6, 1920 in South River. N.J ., and
attended South River Schools. Upon
leaving h igh school . he enlisted in
the U.S. Army March 25, 1939, for
Hawaiian duty. Served one year with
the 8th Field Art illery at Schofield
Barracks, Hawaii. The following year,
1940, t ransferred to the old Army
Air Corps at Hickam Fie ld , Hawaii.
Served w ith the ai r and airways com­
municat ions system as a rad io oper­
ator, both a ir to ground and po int to
point c .w. Served tour of duties in
th e Southwest Pac ific , European
theatre of operations and last tour of
duty at Ladd Ai r Force Base in Fair­
banks, Adak and the Aleut ian Islands,
ret iring 20 years later at Wright Pat­
terson Air Force base, Daylon , Ohio.

" While attendi ng a Christmas party
at a g ir l friends home in New Car­
lisle, Ohio, I met a retired Lieutenant
Colonel whose son was a Nov ice
amateur radio operator. That evening
we left the party to go see his son's
rig . As I a lready knew the Interna­
t ional code at 22 words per minute,
it was just a matter of learning the
theory to become an amateur. This
Lt . Col. a ided me in the theory and I
obtained a Novice t icket at the Day­
ton Ham Convention in Dayton. Ohio
in 1963. In the tetter part of 1963, I
obtained my General t icket.

" Upon receiving my General t icket.
I operated 2 & 6 meters mobile for
about a yea r. I late r t raded my 2 &
6 meter gear for a new Drake TR-3,
mobile supply an d Hustle r antenna
and went mob ile on 40 meters. While
parked in Dayton , Ohio, I happened
to stumble across a net whose oper­
ators were exchanging numbers and
counties. At that t ime, the late Cliff
Corne, J r. was net control. I broke

USA·CA Honor Roll

"" ...WS IllJ YB ' 83 W~5MBSI
WB9 ElH 'f19 W~50FF 106'

1000 W9FlF . 1063
WiFlF . .33. W'lAM . 10e.4

K1TTJ . 1085
WS9lGZ Hl36

into the net and asked what it was
atl about and was told it was the
County Hunting Net. This was back
in 1963. and when they gave me the
full information on County Hunting, I
sent for my USA-CA Record Book
and became one of the many county
hunters. Later I t raded the TR-3 in
for a TR-4 w ith the no ise blanker.

" Since that time I have been mobil­
ing in approximately 32 states and
have given out more than 500 coun­
t ies. During this time I have met
many wonderful people, attended
many min i-conventions, regular type
conventions and made many fr iends
wh ile driving around seeing the
country. My heartfelt thanks to af!
who helped me obtain all counties
and made the past few years so
much fun. And a special thanks to
Cleo, WM ISHE for handling my OSLs
and so much of my paper work" . I
must not forget to mention one of
the greatest moments of my life when
Jerry, KilOIX took his XYL and har­
monics on a trip of over 1,000 miles
to g ive me my last county, Todd,
South Dakota. He took a picture of
his daughter holding a black and
white sign reading : Danny, K8DCR
#3077, at the county line" .

Awards Issued
Howard Siegel, WA2GLU (now also

WB50LU) obtained USA-CA-2000.
Cliff McCoy, WB9ELH added USA­

CA-1500 & 2000 to his collection.
George Dunn, WBl!lJYB was issued

USA-CA-1 500 endorsed Al l S.S.B.
Richard Rose, W9FLF gained USA­

CA-500 and 1000 endorsed All A-1.
Ray Wormley, W N5MBS/WN50 FF

acqui red USA-CA-5OO endorsed All
A-1.

Th is is # 5 Award 10 a Novice.
Don Priebe , W21AM gained USA-CA­

500.
Darryl Goebe l, K7TIJ applied for

USA-CA-SOO.
Brice Fleckenstein, WB9LGZ received

USA-CA-5OO endorsed All ORP, All
2 x cw, All 7 mHz.

Awards
Budapest Award : This Award found­
ed in 1963 by the Radio Amateur
League of Budapest, but due to the
increase in amateurs in BUdapest, it
was necessary to change some o f
the requirements effective January 1,
1976. Available to all amateurs for
required asos and to s.w.l.s on a
heard basis. EU station s: 75 dif­
ferent HAS stations. DX stat ions : 25
differen t HA5 stations. VHF stations :
50 d ifferen t HG5 stations or 5000
kms summarized d istance. Contacts
are val id from January 1, 1959, but
the same station may be represented
only once in your application. Any
amateu r ba nds and modes may be
used, active land or ai r v.h.t.lu .h .t.
repeaters may be used as well .
v.h .t.lu .h.t. contacts by satell ites or
via the Moon count w ith 500 kms l
OSO value. After January 1, 1976 the
certificate is issued in one class and

Danny, K8DCR, a t Shelby Counry, Iowa.

March, 1976 • CO • 61

•
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1 oso.

Notes
A nice letter from Hazel Cain,

K9aGR who had been ra ising·cane
with the National Enquirer regarding
thei r count of U.S. Cou nties-but 01
course everyone has a different idea
- but ou r requirements are for 3075,
at present. Other questions reqard­
ing error on page 53 of the new
USA-CA Record Book which lists a
Dale Worked column. it should be
City/ Town and for Mobiles the City/
Town column may be blank-these
items caught by Dave. W6CCM.

Speaki ng of Dave Manescu , W6­
CGM who does such a great job wi th
his Mobi le aSl Bureau, P.O. Box
146. l akeside. canrcrnra 92040.
wri te for full de ta ils. Dave is going
en-cut to help the County Hunters
with his " l ast Counties List" ; his
County Map Record Books ($3.50) ;

(continued on page 78)

The handling charges are : $1.00 for
the Centennial Award ; SOt for the
Senior Centennial, the Blackjack and
the Top Forty Awards. Send log data
to Rich Richard son. WBOFOD, 960 E.
Cottonwood . Littleto n, Co lorado
80121 . Oh yes. the ten meter band
is not dead!
Diploma De l a Linea Ecuator ial
(DEHC): This new DEHC Diploma of
Ecuador is available to all amateu rs
and s.w.t s on a heard basis. The
required contac ts with stations in
HC-Ecuador, the land cr, and named
after the Equatorial Line :
Africa. Asia. Europe.

Oceania
Any Novtce-c­
North & Cent ral

Amer ica- 2 osos.
South America- 3 asos.
To appl y, send list of asos (s.w.ls
heard list) p lus 1 dollar U.S. or equfv­
alant or 8 IRCs to: DEHG Manager,
HC5EE. R. Dorsch . P.O. Box 253,
Cuenca. Ecuador. (The sponsor is
Ihe CUENCA Radio Club).

TOp Forty Award of Colorado ten-teo
Chapter.

may be received only once and there
are no special end orsements. But
the Radio Amateur l eague of Buda­
pest reserves the right to issue a
unique special c lass Budapest Awa rd
to acknowledge some particularly
remarkable amateur rad io acnleve­
ment. Apply with certi fied list of your
contacts. (s.w.ls wi th heard list)
with 10 IRCs to the Award Manager
of BRAl. Dezso rarcsav. HA5HA.
H· 1553 Budapest. P.O. Box 2. Hung­
ary. Note: There are two act ivity
week-ends of Budapest amateurs.
one for h.t, bands du ring the second
full week-end of May. and one for
the 2 meter band one week later.

Blackjack Award 0' Colorado Ten-Ten
Chapter.

Four Awards Issued By The
Colorado Ten·Ten Chapter:
Centennial Award: Issued for work­
ing stations (10 meters) with Centen­
nial Award num bers (1 point) and
stations with Senior Centennial num­
bers (2 points) for a total of 10
points.
Senior Centennial Award: Issued for
working a total o f 50 Centennial
points.
Blackjack Award : Issued for submit­
ting a list of at least 21 10-X Awards.
including the 1Q.-X Number and cen­
tennial Number.
Top Forty Award : Issued for submit­
ting a list of at least 40 10-X Awards.
including the 1Q.-X Number and Cen­
tennial Number.

Centennial Award of Colorado Ten-Ten
Chap ler .

-
45 -~<.09'

---, ,.,......~ -- ~. '

FIlEE CLASSIFIED
ADS IN CO'S

So the l00TH's finally gave up
the ghost and your Leyden jer is
out of Leyden .. .. now wh.t?
It', time to either repl.ee or r...
new • • • and quickly.

He,e's your chance to locate
those hard to find gems or to get

in t o the sw ing of things by buying
• new rig to grace your QTH.

Take some time and fill out
the coupon on page 76 lthat' s the
spirit) to get in on CO's FREE
CLASSIFIED ADS. You can buy.
sell or swap your way into any­
thing you need (electronic that isl
pronto.

Ads will be run first come f irst
serve as space permits and with
CO's new format that means. lot
of space. 803's anyone?

• LN.n It.- tr"tn . bout your . nt ...... .

• F ind ih ,..-."1 tr~.-..; ... .

• F ind R . nd X oIf -rftOlWl"'• .

• Inckpeondetll R .. X d ill is II'NII)' l im p-lily
lun l"ll beams, d ipolfl, qwds.

• Conn«! to a ni..." . end 10 ,I<;t!....... T_
reee ;v... 10 clnlred 'r.-q .....''';y. lis t.., 10 loud
no lw. Turn R ilnc! )( d ia l. 'Of' null . ANd R
d irKI I r om d ie L X d ia l tell s It .",-"nil Is too
long ( XLI. 100 lhort ( XCI, or on fr~......cy
IX"'O).

• Com~ct. l i9h'-i9ht . boll " ....,. _ _ '-d.

• Sim ple 10 ..... . S.lf conteiM'd.

• 8r~ncI ' ·lDO MHz.

• Fr.. brochure on requnt .

. 0..... d "-.;f. Ut.9S PPD U,S. a. c-.
CeddU~ t • • 1ro c.lif .)

PALOMAR
ENGINEERS

BOX 455. E SCO NDIDO, CA 9202S
Phone : ( 714) 747 -3343
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BY FRANK ANZALONE, W1WY (.
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A final reminder, don't pass up
the WPX SSB Contest coming up
the end o f th is month, March 27th­
28th , i ts go ing to be a good one.
(Conditions permitting of course.I

With the double mul tiplie r c red it
for working US stations using the
special Bi-Centenn ial prefixes, the
overseas OX stations are going to
concentrate on working the USA.
Even non-contestanls w ill be out to
build up the ir totals lor the " USA
WPX '76 Award."

The Tennessee aso Party had a
problem finding an open week-end
in March for the ir ac tivi ty . What with
the ARRL Ma rathOn, OU f own WPX
SSB and other activit ies. But picking
the same dates as th e WPX sse
Contest was poor judgment on their
pa rt . I'm afraid they will find it rough
going on s.s.b. Maybe they can make
up for it on c.w.

Add the foll owing to the Florida
OSO Party ru les in last month's Cal­
endar. " Flo rida mobi les and pert­
abies us ing emergency power and
runn ing 200 watts or less can multi­
ply the ir total score by 2. And o ut-o t­
state contacts for this operation are
worth 2 points." l ogs for this party
will be closely checked and d is­
qual ified stations w il l be barred from
next year's contest. Note : the dates
have been ch anged to Apri l 17-18.

I can't give you any propagation
forecast at th is writ ing but recom­
mend you call DIAl·A-PROP 51 6­
883·6223 any t ime day or night the
week of the Contest lor the very
latest forecast and last minute pre­
d ict ions. Good luck.

A note from Bro ther Ed, HV3SJ
suggests that if you are v isiting Rome
and plan to visit HV3SJ, you should
g ive him a call on the land-line and
arrange a meeting, rather than show
up unannounced. You stand a much
better chance of seeing him if you
do. Phone: 65 69841 .

The Rad io Club Venezo lano has
advised that recent contacts with

Calendar of Events
"M ar. 6-7 ARRl OX Phone Contest
"Mar. 6-7 Yl·OM CW . Con test

··Mar. 13·14 Commonwealth Contest
··Mar. 13-1 5 Vi rginia aso Party
· "Mar. 14-1 5 Sou th Dakota aso Party

"Mar. 20-21 ARRl OX CW. Contest
"·Mar. 27· 28 CQ WW WPX 5SB

. "Mar. 27·28 Tennessee aso Party
"·Mar. 27-29 BARTG Spring RTTY
"" Apr. 3-4 Poli sh (SPl OX Contest

Apr. 4 SIX Meter Contest
Apr. 3·5 ARRl "Open" CD CW.
Apr. 10-11 County Hunters SSB
Apr. 10-11 Novice aso Party
Apr. 10-1 2 ARRl " Open" CO Phone

"· Apr. 17·18 Florida aso Party
Ap r. 17-1 9 ZERO DIstric t aso Party
Apr. 18 TWO Meter ccmeet
Apr. 24·25 Bermuda Phone Contest
Apr. 24· 25 PACC OX Contest
May 1·2 Swiss '·H· 22" Contest
May 8-9 Bermuda C.W. c coreet
May 8-9 Vermont aso Party
May 8-10 Georg ia aso Party
May 22-23 USSR OX Contest
June 4·7 CHCfFHCf HTH Party

' Covered in January Calendar
"<c c veree in February Calendar

." "See page 36 Jan. issue

YV8Al/B. Aves Island are not val id.
The YV8Al l icense expired in June
1960 and no authorization for this
operation was given by the Min istry
of Communications. The last auth­
orized Aves Island operation was by
YV0AA on January 11}-12, 1973.

Global Research Activity
The Global Research organi zation

is sponso ring two separate contests
on all modes, open to al l amateurs
on a worldw ide basis. It is suggested
you wri te to K9DTB for more detailed
info rmation.

6 M eter Contest
0300 to 0700 GMT Sunday. April 4
(9 p.m. to 1 a.m. CST Sat., Apr. 3)
Contac ts can be made on any mode

allowed in the 6 Meter band .
Scoring is determined by the ots­

tance o f the contac t from your OTH.
The areas are div ided into Zones as
fol lows: Zon e 1, stat ions within 25

miles. 1 point. Zone 2, 25 to 50 miles.
2 points. Zone 3, 50 to 75 miles, 3
po ints. Zone 4. over 75 miles 4
points. (In the event of a band open­
ing however, skip contacts will be
worth onl y 1f.!: po int reg ard less of the
distance.)

Award s w ill be made in the Iotlow­
ing catego ries : Mobil e, Portable,
High Power , 100 watts input and
over. Medium Power. 51 to 99 watts.
low Power, less than 50 watts.

The SPESM, " Soc iety for the Pres­
ervation and Encouragement of Six
Meters," wi ll also issue a certi fi cate
to all those submitting a log.

You are invited to join the SPESM
6 meter net, 50.125 MHz, at 9 a.m.
local time each Sunday morn ing.

Score your log and in clude a sum­
mary sheet ind icating your power.
classification and etc .

Deadl ine for mailing is May 3rd to :
Global Research . Att : Ph il Caruso.
K9DTB, P.O. Box 271. l ombard , III.
60148.

2 Meter Contest
0300 to 0700 GMT Sunday, April 18
(9 p.m. to 1 a.m. CST Sat. Apr. 17)

Contacts can be made on any mode
allowed in the 2 Meter band.

Each completed 0 50 is worth 1
po in t. And you get a mult ip lier of 1
for each mode used. With a mini­
mum of 5 contacts on each mode
used . (t.e.: You make contacts on
a.m., c .W. and s.s.b. your multiplier
is 3.)

Award s will be made in the follow­
ing categories : Mob ile. Portab le .
High Power, 100 watts input and
over. Med ium Power, 51 to 99 watts.
l ow Power. 50 watts or less . Oscar
2/ 10 meters.

1st place score in each category
wil l receive a Bi·Centennial ce rti f­
ieate and a prize. 2nd place a certn­
Icete . All those submitti ng a log wi ll
receive a 3 month subscription to
th e York Rad io Cl ub pub l ication.

You are invited to jo in the York
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R.C. 2 meter net. 145.500 MHz, at
8:30 p.m. local t ime, a.m. and s.s.b.
on Monday, f.m. on Tuesday.

You r log must be scored and in­
clude information as to power used,
category and etc.

Submit same no later than 3
weeks afte r the contesl to : Global
Research, All : Phil Ca ruso, K90TB,
P.O. Box 271, l ombard , II I. 60148

County Hunters SSB Contest
Starts : 0001 GMT Saturday, Apri l 10
Ends: 2400 GMT Sunday, April 11

This is the 51h annual contest
sponsored by the Mob ile Amateur
Radio Awards Club to increase ac­
t iv ity for the County Awards program.

Emphasis is on mobile and port­
able operation, Fixed stations may
work other ttxed stations but only
once during the contest. Mob ile and
portable statio ns may be worked for
each county or band change.

Exchange: Signal report, county
and state; co untry for OX stations.

Points: Contacts with a fixed W/K
or VE station 1 point . 5 points if its
a OX station, 10 points it its a mobile .
(Portables considered fixed )

Multiplier: Tota l U.S. counties plus
VE sta tions worked . Counties are
counted once only , but VE's each
time worked on each band.

Final Seore: Total a so points x
(counties plus VE stations) worked .

Frequencies: 3935, 7240, 14290,
21390, 28580. Avo id Net freq uencies,
3943, 7238, 14336. Contacts w ill not
count.

Awards: Certif icates to the Top 10
Mobile and f ixed stat ions in the U.S.
and Canada, and each OX country.
Four plaques, 10 the top fixed U.S.
or Canadian, OX station , and 1st and
2nd Mobile stat ions. Only single op­
erator stations el igible.

Detailed rules, log and summary
sheets are available by sending a
large s.a.s.e. to KOARS.

All entries go to : James Willing ­
ham , KifARS, Route 1, Bevier, Mis­
souri 63532, and must be received by
June t at 1976,

64 • CO • Morch, 1976

W3BGN a member
of the Frankford
Radio Club is II
very active contes !­
er. s teve doesn ' ,
claim to be a " Big
Gun" bu t he III·
ways !urns In a
good score lor the
Club 's total lind
Cll n II/ ways be
found in the 'op
group in the very
co mpeti tive 3rd

District.

Novice QSO Party
Starts : ooסס GMT Saturday, April 10
Ends: 0600 GMT Sunday, April 11
Th is is the 51h annual party spon-

sored by the Internat ional Novice
ARA and is open to all class amateur
stations. The objec t is to contact
Novice stations in the US Novice
bands.

Exchange: Signal report and name.
Scoring: Far Novices, multiply total

number of asos by the number of
different prefixes worked. For non­
Novices, number 0 1 asos times the
number of different Novice creuxes
worked. (i.e.: WN4, WN8, OA3N, Oll

. and etc .) The same station may be
worked once only.

Novice Bands: 3700 - 3750, 7100 ­
7150, 21100 - 21200, 28100 - 28200.
Activity will be found in the lower 10
kHz of eac h Novice band.

Awards: There wi ll be approp riate
awards for Novice and non-Novic e
winners.

Follow ing prefi xes wilt identify Nov­
ice stations in ove rseas areas : El-NX,
HC-NXX, Hl-NXX, KG4NXX, KZ5XX N,
lB-XX, OA-NXX, Ol·XXX, VU2XXZ,
WH6XXX, Wl7XXX, WP4XXX. (And
don 't overlook AK, the Novice Bi­
Centennial pretix .} The dash in the
above ind icates a numeral and the
X a letter in the call.

l ogs go to : Andi Anderson . WB5­
MYV, Route 1, Box 193. Heavener,
Okla. 74937.

Zero District QSO Party
Starts : 2000 GMT Saturday, April 17
Ends: 0200 GMT Monday, April 19
Again organized by the TRA ARC

01 Iowa State Univ. th is one covers
a lot of territory and should c reate
a lot of activity.

Stations outside of Zero District
w il l work Zero stations only, but
Zeros may work both in and out-of­
district stations . The same station
may be worked once on each band
and each mod e. mobiles in each
county change.

Exchange: 050 no.. RS(TI and
OTH. County and ARRl section for

Zeros, ARRl sec tion only lor all
othe rs.

Scoring: For Zeros: Total asos
mult ip l ied by (ARRl sect ions + Zero
counties + OX count ries) worked.
For non-Zeros : Total asos mult iplied
by (Zero counties + Zero s. :: tions.)

Frequencies: 3570, 7070, 14070,
21070, 28070, and 3900, 7270, 14300,
21370, 28570. Novice: 3725, 7125,
21125.

Awards : Appropriate certificates to
leading scorers in each sec tion.

Mail ing deadline May 14th to : TRA
Amateur Radio Club. WAIlTKK, Iowa
State University, B406 Wilson Hall,
Ames, Iowa 50013.

Bermuda Contest
Phone: April 24-25 C.W.: May 8-9

Starts : ooסס GMT Saturday
Ends: 0200 GMT Sunday

The Radio Society of Bermuda held
its first contest in 1959 and its popu­
larity has increased with each year.

Stations in the U.S. and Canada
may work Ihe United Kingdom and
VP9s only. White U.K. stations may
work W/K, VE and VP9s. Phone and
C.W. are separate co ntests with sepa­
rate awards.

Partic ipation is lor sing le operato r
stations only, and operation must be
Irom their own private residence or
property .

Exchange: RS/AST report and
a TH. State for W /K . province for VE,
county for U.K. and Parish for VP9s.

Scoring: Each completed a so
counts 3 points . MUltip ly total by the
number of different VP9 stations
worked on each band, 3.5 thru 28
MHz.

Parish abbrev iations: DEV, HAM,
PAG. PEM. SAN. SMI. SOU. STG.
WAR. (Not counted as a multiplie r.
Proof in the form of a Sl cards is
required for the Worked All Bermuda
Award .)

Awards : A Trophy will be presented
to the overall winner. phone and c.w.,
for North America and the United
Kingdom. Presentat ion will be made
at the Annual Banquet held October
21 st in Bermuda. Transportation and
accommodation for a week's stay at
one of Bermuda's leading hotels will
be provided by the Society . (Also
certi ficates to top scorers in each
U.S. and VE call area and each
United Kingdom country.)

Trophy winners are ineligible for a
period of two years regardless of the
sec tion won. (l ast year's winners
were W1CMH and G3JOC on phone
and W1 BPW and G3RUX on c.w.

l ogs go to : The Radio Society of
Bermuda, P.O. Box 275, Hamilton 5,
Bermuda. And must be received no
later than June 30th 1976.
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PACC DX Contest
Starts : 1200 GMT Saturday, April 24

Ends: 1800 GMT Sunday. April 25

Its the world working the Nether­
lands in this one. On all bands, 1.8
thru 28 MHz, both phone and c.w.
(c.w. only on 160). The same stat ion
may be worked only o nce on each
band. either phone or C.W., for aso
and multipl ier credit

Exchange: RS(n plus a aso num­
ber starti ng w ith 001. PA/PI/ PE will
also inc lude two letters ind icat ing
their province. (ie : 579001 /GR).

There are 12 provinces : DR, FR. GO.
GR. LB. NB. NH. OV. UT. VP. ZH, Zl.
Making a possible multipl ier of 72.

Scoring: Each completed aso
counts 3 points. For OX stat ions the
mult ipl ier is determined by the prov­
inces worked on eac h band. Final
score therefore is toter aso points
times the sum of provinces worked
on each band.

Awards: Certificates to the top
scorers in each country and call
areas in W/K . VEI VO, CEo JA. PY.
UA9/0, VK, ZL. ZS (also s.w.l.
awards).

Indicate the multipl ier only the first
t ime it is worked on each band. In­
clude a summary sheet w ith your log
showing the scoring and other perti­
nent info rmation, your name and ad­
dress in Block Letters, and a signed
declaration tha t all rules and regula­
tions have been observed.

Maili ng deadline for logs is June
30th to : VERON Contest Manager,
PAODIN, P.O.B. 1166, Arnhem, Neth­
erla nds.

Swiss H-22 Contest
Starts : 1500 GMT Saturday, May 1
Ends: 1700 GMT Sunday. May 2

If you are still look ing for some of
the hard to get Cantons for you r
colorful " H·22" certi fica te, th is is the
time to look tor them.

Contacts may be made on all
bands, 1.8 thru 28 MHz . phone or
c.w. The same stat ion may be worked
on eac h band for aso and multiplier
c redi t but only on one mode.

Exchange: RS(T) plus a 3 fig ure
contact number starting wi th 001.
Swiss stations will also include two
lette rs ind icating their Canton (579­
001/ZH).

There are 22 Cantons: AG, AR. BE,
SS. FR. GE. GL. GR. LU. NE. NW.
SG, SH, SO, SZ, TG, TI , UR, VO, VS,
ZG. ZH.

Scoring : Each aso counts 3 points.
The multiplier is the sum of Cantons
worked on each band. Final score,
total aso points times the sum of

(continued on page l B)

GET TO
THE TOP

FASTI
NOW YOU CAN CHANGE,
ADJUST DR JUST PLAIN WORK
ON YOUR ANTENNA AND
NEVER U AVE THE GROUNOI

Rohn manufactures towers that
are designed and engineered
to do specific jobs and that is
why we have the FOLO-0VER
TOWER ... designed for the
amateur. When you need to
"get at" your antenna just turn
the handle and there it is. Rohn
"fold-over" towers offer unbeat­
able safety. These towers let
you work completely on the
ground for antenna and rotator
installation and servicing. This
eliminates the hazard of climb­
ing the tower and try ing to
work at heights that could
mean serious inju ry in a fall.
So use the tower that reduces
the ri sks of physical dan ger
to an absolute minimum , .. the
Rohn "fold-over"

Like other Rohn big communi­
cat ion towers. they're hot dip
galvanized after fabrication to
provide a maintenance free .
long lived and attractive instal­
lation . Rohn towers are known
and used throughout the world
. . . fo r almost a quarter cen­
tury . . . in most every type of
operation . You 'll be in good
company. Why not check with
your distributor today?

Unarco-Rohn
o.-.:.nat~ --._
PO 90>0. 2000."-"__81801

\
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GEORGE JACOBS, W3ASK, ON

Propa g a t io n

LAST MINUTE FORECAST
Propagation Charts which are valid
for bolh March and April , as well as
Propagation Charts cente red o n
Alaska and Hawaii. The Short-Skip
Charts contain band open ing fore­
casts for predominantly one-hop
paths, ranging in distances between
approx imately 50 and 2300 mi les.

For day-to-day changes in h.t.
propagation conditions expected dur­
ing March , see the Last Minute Fore­
cast, which appea rs at the beginning
of th is co lumn.

Mail·A-Prop

A reminder that bi -weekly compre­
hensive propagat ion forecasts are
now available that take the mystery
out of band openings. Called Mail-A­
Prop, these forecasts are based
primari ly on a detailed analysis of
solar, geomagnetic and ionospheric
data . They have achieved a high level
of accuracy over the past two years.
The format changes a bit w ith eac h
issue, so that over a short period of
t ime, band-by-band, continent-by­
continent and major t ime periods
throughout the day are covered with
detailed forecasts and analyses.
Short-skip forecasts are usually given
at least monthly . The forecasts cove r
h.f. amateur bands from 160 through
10 meters, and apply also to adjacent
bands used for broadcast ing and
other services. Mail-A-Prop 's sub­
scription list consists of radio ama­
teurs, shortwave l isteners and com­
mercial users.

Newsworthy items concerning rad io

Sunspot Cycle

The Swiss Federal Sola r Observa­
tory reports a monthly mea n sunspot
number of 7.5 for December, 1975.
This results in a runn ing smoothed
sunspot num ber of 16 centered on
June, 1974. A smoothed sunspot
num ber of 8 is forecast for March,
1976, as the present cycle continues
to decline very slow ly towards a
min imum.
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D' 1-IO·D' 1 C01llllllons Expecled For March 1978
Expecl" d Slgn"l OIJ.Iif)'

(4) (3) (2) (1)Prop. g. rl on In de .
Dare
AbovlI No ' m. l: 26
Hi gh Norm. l , 2. 23. 25.

27.29
Lo.. No.",at : 1. 3. 8.10,

t3-16 . 22. 24. 28, 30
Be lo .. No . mal: 4 , 6.7.

11- 12, 17. 18.21.31 C
Disturbed: 5 , 19·20 O·E
Wherll e. pecI" d sign"l QIJ.lif1 is:
A- Excellent open,ng. II xCllplion. U1 alfong. aleady

a'lJn.la gleele . than S9 +30 dB .
B- Goo d opllning. mO<lllrarel1 a trong Si9n.la va ry'

ing between 59 and S9+30 dB . .... ith lillie lad ,ng
o . no ,ae,

C_Fair opening. s ignal. bet..een ",od"18 teI1.I,ong
.nd ..eak, v. ry>ng between S3 and 5 9, .. ,lh
,oma lad Ing a nd eoree.

D- Poo. op ',"inl' . ..ith .... eak Si9 nals va rying be·
l..een St and S3. and .... ilh considerabl" I. d ing
and nOiae .

E- No o pellillg e xpected
HOW TO USE TH IS FORECAST

1. ' illd propag.tlon ind e x esscctered .... ilh parlic,
ula r balld opelling ' .o m Pro pag a lmn Charls ap­
pear ing on the lollo" ' lIg pages

2, Wilh lha prop.gation inde• . use the a bove ' a bl"
10 ' ,nd Ih" e xpecled s ig lla l Quality n soci81ed
.. ilh lh" band openIng 10 ' all1 da1 ot The mo nT h
Fo. e xam ple . an open,,,1' . ho ....n in the cha. ts
.... ith • p rop. g . llo n "'du of (3) .. ill be tair (C)
March 1, good (6 ) o n lhe 2nd. t.l, (C) on lhe
3,d and poo, 10) o n lha 4th, arc ,
Fo, u pd alad inlo.ma tio n dial Area CO<l" 5t6·883­

6223 to' DIAL·A·P ROP, s ubsCll be 10 b'· .... .." 1<11
MAIL·A.PROP , P ,O, Bo > 86 , No rth port , NY 11768.
O' check WWV er 14 m' lIures paSI each ho u, .

the northern and southern hemi­
spheres; for example, f rom the USA
to Austral ia, South America, southern
Afr ica, southern Asia , Antarct ica, etc.
Look for these openings during th is
coming month on the h.f. bands.

The best bands for DX propaga­
t ion during March are expected to
be 15 and 20 meters during most of
the day; 20 and 40 meters during the
early evening, and 40 and 80 meters
during the hours of darkness and
the sunrise period . Check 160 meters
during the hours of darkness, and
when conditions are High Normal,
or better, check 10 meters for open­
ings during the daylight hours. For
more speci fic information, refer to
the OX Propagation Charts which ap­
peared in last month 's column. This
month 's column contains Short-Sk ip

O ne of the quest ions I am asked
most is " What season of the year is
best for DX propagation on the h.t.
bands?"

This Isn't an easy question 10
answer since there are so many vari­
ables involved. and the answer can
be diffe rent lor different sets of con­
ditions and for the various bands. In
a general way, however, taking into
account the overall number of hours
each band between 10 and 160
meters can be expected to open for
DX, and the number of different areas
to wh ich the band s may open, I be­
lieve that the spring and fall months
are optimum lor DX propagation.

There is a solar-ionospheric re­
lationship to explain thi s. Spring and
fall are called the equinoctial sea­
sons. These are the times when the
sun is most nearly overhead at the
equator, making night and day of
almost eq ual length in all parts of the
world. On March 21st and Septem ber
22nd, the sun is directly over the
equator, and the length of night and
day is exactly equal.

The vernal , or spring equinoc tial
period in the northern hemisphere,
has a noticeable influence on h.f.
propagation condi tions for a period
of several weeks las ting from late
February through late April. The ef­
fec ts of the autumnal, or fall equinoc­
ti al period are felt from early Sep­
tember through late October.

During equ inoctial periods it is
always spring in one hem isph ere and
fall in the other. Th is tend s to create
an ionosphere of more similar char­
acte risti cs throughout the world than
is possible during other times when
it is summer in one hem isphere and
winter in the other, and there are
ex treme differences in the iono­
sphere. It is this " ionospheric equal­
ization" which takes place during the
equinoc tial periods that is respon­
sible for optimum DX conditions.

An improvement in DX propaga­
t ion condi tions is usually most not ice­
ab le on the long ci rcui ts between
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propagation. solar activity, progress
of the sunspot cycle, vhf ionospheric
open ings, sc hedules of meteor
showers, etc., are also included.

Mail-A.Prop is issued every other
week, covering a two week period in
advance, on a day-to-d ay basis. The
forecast period beg ins on a Tuesday,
and the newsletter is sent via first
class mail , or airmail if necessary, to
reach subscribers well before the
forecast period begins.

Mail-A-Prop is designed primarily
for use in the continental USA.
Canada and the Caribbean area.
There are, however, sati sfied sub-­
scribers in South America. Europe,
Asia and the South Pacific as well .

Mail -A-Prop is the most complete
propagation forecast available for
the h.f. bands. It is in a convenient
and easy to use format , and it is
written in pla in language so that it
can be understood and used with
ease. Here's what some of the
present subscribers have to say
abou t Mail-A-Prop :

" The servi ce is great-best thing
since the invention of the superhet!"
-K4FW.

" Mai l-A-Prop has heightened my
enjoyment as an s.w.L, many thanks."
Or. Howard Stricker.

" Mail-A-Prop has been a big help
in our world-wide operations." Asso­
ciated Press Communications Dept.

"t'm a f irm believer in Mail-A­
Prop." -KH6BZF

For rad io amateurs, shortwave
listeners and other non-commercial
users, an annual subscription of 26
Issues is $25, postpaid. A two-month
tr ial subscription of five issues Is
available for $5, postpaid . For a free
sample copy send a sell-addressed
etemped envelope, legal size, to:

MAIL-A-PROP
P.O. Box 86
Northport, NY 11768

V.H.F.lonospher/c Openings

The possibilit ies for ionospheric
openings on the v.h.t. bands usually
Improve during March and the spring
months.

A seasonal increase in short-skip
openings due to spcradlc-E propaga­
t ion generally takes place during
March , and an occasional 6 meter
opening may be possible by th is
mode during the month. Sporad ic-E
openings most often occur during the
daylight hours. over distances be­
tween approximately 1000 and 1400
miles.

Auroral act ivity often peaks during
March. espec ia ll y dur ing per iods
when h.t, condit ions are below nor­
mal or disturbed.

Not much meteor activi ty expected

HOW TO USE THE SHOAT-5Il:I P CHARTS I have shared with CO readers the
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EST 101\1I. FOf . . ....p l• . II 20 G IotT il i. 15 or 3 21~ (1 ) 21-OS (1~)
P ,Iol . i" NY,C. 05-0Il (1)

.. . Th. ShOf1 -Sk ill Clla rt I. b... d UIlOfl • 1""1- .. 07.QO (0-1) 1)&.(17 ro-" I 06-0Il 12' 0Il-0Il 12· l lmitt." pow. r of 75 .... . tt. e w. or 300 .....tt. p .'.p .
on . id.ban,, : T.... AII._••nd H...... i; CIla"l • •• Ot-10 (O-2) 07-(11 (1.2) 0&-15 (3-1) 01-15 (1.(1)
b..ed UIlOfI • t ••".min• • PO...... of :zso w.tt. _ 10-12 (2-4) 0&- 10 (2-3) 15-111 (4-2) 15-111 (2-0)

Of 1 kw P.'.P. on . Id . b."". A d ioot• • nl.""" • 12-111 (3-4) 10-15 (4-3) 1&-111 (4-3) 16-17 (2·1)
ou.tt••-.... ~.l.""th . bove g.ou"d i....umed 16-18 (2-3) ISoll1 (4) 111-20 (3-4) 17-111 (3-2)
lor 160 ."d eo ....1.... . h.Il_......bove ground 111-20 (1·2) 16-18 (3-41 20-22 (2-4) 1'·21 (4-3)
on 40 .nd 20 ... . 1. ... . " " ......~• ••"Otll .bo~'

20-..2 (0-1) 111-20 (2-3) 22.(10 (1.3) 21-22 141
g.ou"d 0" l S ."d 10 m.lers , For ..ch 10 db 20-22 (1·2) oo-oe (1'2) n -oo (3-41
p. i" lbo~e Ill. .. " '• •e"c. I. ~el• . Ih . p .op.goa . 22-De (D- l) 00.(12(2·3)
I/o" I" d.. will I" e ..... by o ne 1....1: lor ..ch 02-De (2)
l D<l b los• . it will 10_ ' b, 0" . le...1. eo 03· 11 (3-") 03· 11 1..· 1) oe-oa (2-1) oe-oa (1-0)

S. P.ooa g. lIO" d.l. eo" l.i" ed I " Ihe Cha rt. 11_111 (4) 11-16 (" .(I) OIl-11 (t -0) 03 ·111 (0)
Il.. been p.epar.d " 0 '" b•• te d . la pu bll.ll. d 18·20 (3-4) 16·1' 14-2) 11.16 (0) 1&-1 ' (1-01
by the 1" . lIIul. For T. lecom mu" lc. lIo" Scl- 20-22 (2-3) 1&-20 4-3) 16-111 {2' 1 ~ 111·20 (2·1
I " e•• of lha U S, D.pl. o f Comm• •e• . Bou ld' " 22-00 (1·2) 20-22 (3-") 111- 20 (3-2 20-22(.....)
Col orado, 1lO302 ec-ce (1) n-OO (2-4' 20-00 (4) sacc (4-3)

0Il-0Il (1·2) DO-OII (1-2) 00-05 (2-3) .....Q,
06-0Il (2) "" (2) 05-0Il (2.1)

during March, but some might be ". 05-G7 (4-2) O$.()$ (2·1) 05-0Il ! IJ 05-0Il (O-1)

possible for very brief per iods during 0 7.QO (3- 11 1)&.(17 12-OJ 0&-1' OJ 0&-1' (0)
Ot-17 (2-DI 0700t ( I ~) 1..20 (2,1) 1"2O (1.(1J

minor showers that may occur March 17·19 (3-1) Ot-17 (0) 20-22 (3-2) 2O-n {2)
1..20 (4-2) 17· 1 ' 11~) n -D3~I 22-03 (3-2)

14-15 and 24-25. 20-05 (..) 1"20 (2) .,., 2) 03-0S (2·1)
2O-n (4-31

25th Anniversary 22.(l3 (4'
03-0S 14-3J

CO pioneered propagation fore-
casts specif ically ta ilored 10 the ALASKA
needs ot rad io amateurs. The first Open ings Given In GMT #
" Monthly OX Pred ict ions" column
appeared in the June, 1946 issue, " ,.

" BO
70 : M.t.,. At• •••• .1,1• ••" Iol.t."

when CO was little more than a year Ell"'" 21·23 (1 1 21·23 (1 ) 011·13 (11 07·12 (1)

old . Edited by my good friend Perry
USA 23.(11 (2)

01.()2 (1)

Ferrell , the column appeared until C."I•• I 21.(10 II I 21-23 (1) 0&-14 (1) 07·13 (1)

November, 1949. USA 23-02 (2)
02.04 11J

In March, 1951 the monthly prop- W. II.... 1"21 (II 1..21 (11 0Il-0ll (1l 07·10 (1)

agat ion column was resumed under USA 21·23 12') 21·23 (2) 06-12 (~ 10-13 (2)
23-01 (1) 23-01 (3) 12·15 (I 1 3- 15 (1 ~

my editorship. 01-0:1 (2 10-14 (1 •
03-05 (1J

This month's column marks the .... . .pl. " . l lon i" " How To Us• Short-Sk ip
end of my 25th conti nuous year as Clllr1l" I" Do. II the beg inn ing of th is eolumn.

Propag ation Editor for CO. In the • Indical.. bell II.... lor 160 Iol . I. , OIltl",nOI .
•• I"dicate. bell tIm. fO# 10 Iol. ' . ' 0" " 1"", .

field of radio propagation, elapsed NOle : TM Alu_• • "d H. ..... il PrOP. O. l ion Cll.rts
... Int. " oM" IOf dill l "C" g••• ••, th." 1300

t ime is often measured in terms of mil••. For .ho".' d i.t. " c••. \,I • • Ill. P'.C'd-

sunspot cycles rathe r than months or 1" 0 Sllort.Sklp PrOp.gll ion Ch. " .

years. By this syste m of reckoning, (continued on page 78)
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BY GOROON ELIOT WHITE

E ve r wonder how surplus gal
that way? How the U.S. Government
gels so much equipment that it
dumps, at a penny on the dollar­
or less-ol original cost and so
much that appears to be new and
unused. or at least not " worn out? "
It 's a sad tate. at least for the tax­
payers. Sometimes it's sad even
for surp lus hounds. Ever try to make
anything useful out of a Mark II
transceiver, bu ilt for Russian lend­
lease tanks?

To look back in history to World
War u, it is possible to document
why you stilt see shiny new seRA
183/ 283 tuned-radto-trequency ai r­
cralt sets in uea markets, even
though TRF was obsolete in the
early 1930's.

The SCR-183 was. du ring the
thirt ies, the standard medium-range
radiotelephone in fighte r pla nes and
in most heavier combat ai rcraft. It
was available, and the Air Corps
couldn't alford anyth ing better. When
Pearl Harbor came , pro curement of­
ficers began buying " more" of every­
t h i n g th e y co u l d ge l , i nc l u d i ng
" mo re" 183's. As late as April 24,
1942, the Air Corps asked the Signal
Corps to procure 14,225 SCR-183/
283 sets, on top of existi ng orders
for 38,342 such sets, enough, with
spares, to eq uip the enti re U.S. air
fleet.

Though the 183/ 283 was a cl unker,
the Air Corps had a really splendid
ai rborne radio, the SCR-274-N Com­
mand Set. already in production,
and was getting a v.h.t. component
for the 274-N designed. Unfortu­
nately Weste rn Electric Company,
and Philco were ordered to get a
new effort on the old 183's under
way and began tooling up.

There were those in the Air Corps
who knew the SCR-183 was over the
hill , but they weren 't talking to the
Signal Corps. SUddenly, on June 27,
1942, the idea got throuah. The Air
Force cancelled all 53,267 sets . The
manufac turers had to write off
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575,000 in cri tical materials (halt a
million dollars at tocay's prices) and
5150,000 in special looting, pl us
thousands of cri tical manhours spent
fabricat ing the useless tools and
half-finished equipment. Cancella­
t ion cost the U.S. 5100,000 at Western
Electric and 51 50,000 at Philco.

Worse was to come. In July the
Air Corps decided it really wanted
3,230 SCR-183's alter all . On Novem­
ber 20, 1942 the Corps ordered
8,000 more, almost all destined lor
the surplus market.

As often happens, the SCR-1831
283 was a design that had been
farmed out to manufacturers who
were able to under-bid the origi nal
designers at Aircralt Rad io Corpora­
tion. A.R.C. knew il was no longer
usefu l, but Phil co and Western Elec­
tric were asked to produce it, so
they did.

The SCR-274-N (a.k.a. ARAIATA,
AN / ARC-5, etc .) has always been in
surplus in large numbers, bu t that
was because it was so good. It was
bought for virtually every one of the
250,000 combat aircraft the U.S.
bu ilt, w ith more than 1 mill ion dif­
ferent units made, so when the air
fleet was salvaged, there was a lot
of Command gear left around. It was
good enough that the low-frequency
receiver (190-55 kHz) survi ves to
th is day fo r low-frequency navigat ion
aboard older mil itary ai rcraft.

You can write oft World War II
procurement as the confusion of
war, but the same sort of th ing goes
on and on. Sometimes manufacturers
go along to perpetuate the produc­
tion of surplus, and , often, such
produc tion is the mili tary way to
" pay" the cost of designing special
equipment. More efficiently, the Pen­
tagon could issue a design contract
covering all costs, but bidders some­
t imes " bid in" at low prices to get a
job, and the mil ita ry finds it usefu l
to "low ball " a project at first , catch­
ing up later.

Copies of le tters and memoranda

have come to me that illustrate th is
point, whereby the Navy bought sev­
erat thousand Mite teleprinters at
very h igh prices (the memos say
522,000 each, but are probably in
e r ro r . Th e p rice wa s pr obabl y
52,200,000 for 400 uni ts, sti ll a very
h igh 55,500 each) . Then,in 1967, the
services had to lay ou t much more
for modificat ion kits to make them
work. Political pressure was brought
by Mite to save Mite's contracts when
the unit was proving unsatisfactory
in the f ield-the company was manu­
facturing instant surpl us.

Mite was a sewing bobb in company
that went into the teleprinte r busi­
ness after a former Navy admi ral's
aide went to work there. Mite de­
signed a miniatu re pri nter on its
own, then so ld the un it to the Navy
to meet a requirement for a light­
weight shipboard printer. Design and
engineering costs were more than a
mi llion , acco rding to Mite president
Robert J . Bl inkin.

After the Navy bought 776 printe rs,
its ardor cooled, noticeably. The ser­
vice called for other companies to
bid on similar un its, which were to
go into helicopters and tanks as well
as submarines and ships. Mite was
dist ressed , as i t had planned to
spread the design cost over 4,000
printers (5375 each on top of the
manufacturing costs.)

In a January 21 , 1964 leiter, R. J.
Blink in, president of Mile, wrote to
Sen. Thomas J. Dodd, D-Conn.• (now
dead), that " after years of private
investment, we negotiated our first
production contract with the govern­
ment (and) we were prevailed upon
to amortize 51,000,000 of our first
51 .500,000 research and develop­
ment investment over the f irst 4,000
units we sold, rather than over the
first order of 726 un its in order to
offer the government a lower unit
price. We have now sold only about
2,500 un its, but the government
threatens to ignore its moral obliga­
tion by denying us the opportuni ty
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10 sell even the 4,000 un its, although
spec ifi c requirements for that equip­
ment exist: '

Bl ink in . protested to Assistant
Navy Secretary Ken neth Belieu, and,
later agai n to Dodd. A Dodd aide,
Gerry Zeiller, wrote his boss a memo
saying. in part, that Mite " contends
that it is giving the govern ment a
rock-bottom price for the item and
has not tried to make excessive
profits out of it ."

Zeitler continued with the recom­
mendat ion that " both you and I at­
tend the meeting on Monday at 11 :00
in Bel.leu's a ll ice. (on the Mite con­
t ract) " I don 't th ink we should let
Giaimo (Rep. Robert N. Giaimo, 0 ­
Conn.) ca rry the ball on this."

Sen . Dodd d id indeed carry th e
ball , writing to and meeting wi th
Belieu, Deputy Defense Secre ta ry
Cyrus Vance, and othe rs, wh ile send­
ing copi es back to Bl ink in .

" I w ill continue to follow th is si tua­
tion very closely and I hope it will be
possible to secure justice at this
level : ' Dodd wrote Blinkin on Febru­
ary 18, 1964.

The Pentagon sent Assistant Sec­
reta ry of Defense Thomas D. Morris
and Deputy Assistant Secreta ry
Graeme C. Ba nnerman to talk to
Dodd about Mite.

Zeill er wrote a subsequent memo,
not ing that the re was " no commer­
cial market" for the Mite (it was later
to be sold as an a-level compute r
terminal for about $1,495.00) and
noted that the Company might go
out of business if it had to meet
sti ff compet ition from Kleinschmid t
and Teletype. "Connect icut need s
the company," Ze itler con c luded.

The flow of memos, leiters and
meetings went on th rough the late
winter o f 1964 . Mite finally was
forced to b id aga inst competi tion,
and won a cont ract for 400 units
w ith a reported $22,000 b id , $50 per
printer under Kleinschmidt accord­
ing to a Dodd office memo. Btinkin
wrote Dodd to thank him :

" My sincerest thanks to you and
to Gerry Zeiller for the extraordinary
efforts you put forth on our behal f
during recent months.

" As we to ld you quite a while ago,
win , lose or draw, we realize that
you are w ith us all the way, and we
want you to know that we are ex­
t remely apprec ia tive and are si mi ­
larl y with you all the way."

On the weekend of September 18,
1964, accordi ng to Marjorie Carpen­
ter of the late Senato r's staff , " we
took the MITE cash contribut ion up
to Dodd, it was in a seal ed brown
envelope. Mr. Blinkin gave it to me
and told me it was $2,000 in cash ."

On February 25, 1965, Sen . Dodd
was wri ting Jack Valenti , then a
Wh ite House aide to President l yn­
don Johnson, about Mile's problems
w ith competitive b idding. Blinkln
wrote the Senator on March 5, 1965,
seek ing " your assistance in deter­
m i n i n g Why t h e award o f th i s
$4,000,000 to 6.000,000 volume of
business. so vital to our employees
and the New Haven area . is being
continually delayed ."

At sta ke was not just a small num­
ber of printers. but eventually as
many as 5,500, TT-299 and TT-298/
UG sets. Actuall y, the Ma rine Corps
and the Navy were having second
thoughts about the Mite design,
which requi red ai r coo ling, but whi ch
had to be closed up to prevent the
printer from pulli ng out electronic
sig nals which could be picked up
and decoded by the enemy.

I was in a hosp itality suite at the
Armed Forces Communicat ion and
Electron i c A ssoc i a t ion (A FC EA)
meet ing here during a long d iscus­
sion between Navy chiefs and the
Te letype Corporation over the Tele­
type UGC·20. a miniature Model 28
prin ter that Teletype produced on a
hu rry-up bas is to take the place of
the Mites. Not only were MItes over­
heat ing . but they were break ing
down completely at speeds fa ster
than sixty words pe r minute. Tele­
type's price on th e AN /UGC-20 was
about $1 ,600 each.

Mite late r got out a rather com­
plex mod ification k it fo r its printers.
and ch arged the Navy a stee p pr ice
for it. Presumably the modifi cat ions
made the Mite printe rs meet the
orig inal specifications .

Support , i.e. making spare pa rts
for the Mites still in use, became
onerous for Mi te, and the Company
asked Te letype Corp. to bid on the
work, in a final, i ronic conclusion
to the story.

In the end, the Navy and Marine
Corps bought enough Mites to bail
Mite Corporation out of its research
and development costs, plus a hand­
some profit . while the equ ipment
was being literally thrown overboard
out in the jungle .

Mite stagge red in the la te 1960's
when the roof fell in on go-go elec­
tronics compan ies , and Stelma Corp
ended up sell ing its last major pro­
duct ion, an a-rever ASCI I Mite printer ,
to Stelma Corp., a Dat a Product s
subs idi ary, fo r use in the Portacom.
The ent ire Portacom. a briefcase
printer and couple r terminal for com­
puter use, sel ls for less than $1.500
today. Individual Mit e ASCII p rinters
are be ing quoted . in new cond ition.
fo r $600.00 each. •
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Fig. 8- 0utpu t of dash-do t «ever.

Fig. 4 - Dash generation, version I kever.

B-3. CLl

a'J I I I I I
02J I
03 I I I I
L3J 1 I I
H 3J I I I

Fig. 7-Dash generation, version /I kever.

In the above diagram errors, your artist si mply d id not
duplicate my manuscri pt d iagrams. The following d iagram
errors are not errors because of a copy mistake but rather be­
cause the diagrams are incomplete . They are terminated at
points which do not permit concise and correct interpreta­
t ion of the d iagram. Instead they will probably confuse the
reader. I demonstrate these errors by again showing the cor­
rect ve rsion. By looking at your d iagrams one would con­
elude that once the multivibrator on either ve rsion starts it
never stops!

B-3. CLl

01. CllJ I I
"J I
oa J I

H 3J. Dash ·1 IEd itor, CO :
In read ing my arti cle " A Low-Powered COSMOS Elec­

tron ic Keve r In Two Versions", (Nov. '75 COL I have netic­
ed a numbe r of errors, especially in the d iagrams, which were
not in my manuscript and which would ve ry much confuse
the reader. I respectively request that the following correc­
tions be published so that my ar t icle may be fully under­
stood. In the following diagram corrections, the correct ver­
sion is shown.

l ow Power COSMOS Keyer

A 3

Fig. 2-Timing diagram for gated multivibrator.

program this January to teach the handicapped Amateu r
radio and help to rehabilitate their limbs while learning to
operate the equipment.

There is an immediate problem though and th at is the
lack of funds to pay for necessaries such as read ing mater ial
and rad io equipmen t. The onl y way to obtain these are by
tax deductebte donat ions by other radio amateurs. The funds
would al so cover the necessary publicity to let other ama­
teurs know what 's going on .

Wha t we are asking for is some space in your magazi ne in
order for us to let other amateurs know what we're doing
and what we need.

A quick response would be greatly appreciated in order
for us to get started more quickly. Al so, your cooperation
may instantly make our rad io program a total success .

Cerebral Palsey Cen ter
Washington Ave.

Roosevelt , NY

Our Readers Say ( fro m page 7)

_I

Fig. 9-Waveforms during use of dash-do t m emory.
B-3, ell

I
H 3 j:0 " ~,--_I

Fig. 6 -Dot generation, version /I «ever.

The on ly other mistake I found was in the paragraph un­
der " Power Supply" . It was Version II that lasted 11 hours
with the Duracell battery, not Version I.

The above errors are serious enough to cause great diffi ­
culty in understa nd ing the art icle . I am therefore asking t hat
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you pr int co rrect ions so as to make my article co rrect and
understandable .

Thomas Raymond Crawford
Cambridge , Mass.

Recycled CRT

Editor . CO:
Enclosed is a ph otograph of a project I recently com­

pleted that some of your readers may find of inte rest. Th is
lamp makes an attractive and conve rsational addit ion to the
ham shac k or den .

First acquire a defunct oscilloscope C.R .T. of the flat face
variety and de vacuete it . The method I used to devacuate is
as foll ows:

First wrap the C.R .T. in a blanket, with only the extreme
socke t end ex posed . Next . wi th the base poi nted away from
yourself, gently fi le a m inute hole in the evacuation nipple of
the C.R.T. If this is done carefully, devacuat ion wi ll occur
slowly and the phosphorous on t he C.R.T. face will remain
intact . A quick devac uation may "blow" the phosphorous
off the face of the tube. Th is doesn 't render the tube unus­
able for th is purpose but may detract from the appearance of
the completed project .

Use ex t reme caut ion in the devacuation process as rough
or abusive handl ing could cause an implosion and con tribute
to th e d imin ish ing number of ac tive Radio Amateurs . The
use of pro tective clo thi ng such as gloves, safety glasses and a
well padded coat are recommended .

Once the seal has been broken, proceed to enlarge the
openening enough to accept the lamp cord.

Next . carefully drill out the metal anode con necter but­
ton on large e nough to accept the lamp cord and a rubber
grommet if possible.

Now you can sna ke th e lamp cord through t he anode hole
and around the elect ron gun and out the evacuation nipple
with a piece of stiff hook -up wi re .

Once the lamp cord is routed through th e C.R.T., t he
lamp socket base ca n be attached using a good quality two­
part epoxy adhesive. Cement th e base d irectly to the evecua­
t ion nipple. A sui ta ble shade and socke t assembly can be ob­
tained at a nearby hardware o r lighting store .

If the phosphorous remai ns on the face of the tube , there
will be a persistent afte r-grow after the lamp is extinquished
in a dark room .

Ronald L. Hicks. WB¢NMS
Independe nce, MQ

WSLMD Keyboard Backspace (t rom page 36)

erroneously load W3GLW. To correc t thi s, depress
the backspace switch once - this would address
the next en try into the memory in the place of the
second W. Depress the backspace again; this will
add ress the next entry, K, into the memory in place
of the erro neous entry, L. The n ente r W. You are
now ready to continue to write subsequent entr ies
to the memory. Note that up counts only occur
when a charac ter is entered from the keyboard. and
down coun ts ca n only occur when swi tc h 51 is de­
pressed.

Possible Problem and /Is Solution
If, after you depress the Erase Key and begin

to wri te characters to the memory, you fi nd that
the first characte r written appears in the second
characte r posit ion, depress the Erase Key again
and check the output pins of Z2and ZJ.

Z2pin 3 should be HI (+5)
Z2pin 2 should be LO (0)
Z! pin 6 should be HI (+ 5)
Z] pin 3 should be LO (0)
Z, pin 2 should be LO (0)
ZJ pin 6 should be HI (+ 5)

These logic levels correspond to the horizontal
address 5, and the ve rtical address 4 at wh ich
IC11 should release the erase latch . If yo u measure
LO (0) on al l six output pins. an add ress of O. O.
IC11 • the 7430, is not switching fas t enough. You
can plug in 7430's until you find one that swi tches
fast enough to correct the problem or replace lell

with a 74H30. a high speed ve rsion of the 7430 or
with a 74S30, a Schottky super fast vers ion of the
7430.

As the user becomes more familia r with the oper­
ation of this circuit, he will find that there are other
cu te tricks possible using this circuit , depending
upon when and where the circuits' capabilit ies are
utilized . •

Chicago FMers Direct Dial Police (from page 25)

service. Since the system was to be a 24 hour op­
eration. the li censing requirement was all but Im­
possi ble.

At one of the meetings held at the Cook County
Sheriff' s Police. a suggestion was made that the
group was tackling the prob lem fro m the wrong
angle. and that the proper approach might be to
use auto-patch to the police co mmunications ce n­
ter. The use of auto-patc h would elimi nate some of
the problems associated with the thi rd party system.
However not all of the repeaters wanted to go to a
full ti me auto-patch system, and of course the pos­
sibility that the lines might be busy in times of wide
area emerge ncies was also d iscu ssed . The re­
sou rcefulness of rad io amateurs came to the front,
and a system was designed that starts with a 9 11

Morch, 1916 • CQ • 7 1
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tone call from the car, or po rtable through the nor­
mal repeater system. A decoder is activated at the
repeater by the 911 number, and connects to a
special ring down line that terminates at one of the
positions on a phone company call director in front
of the dispatcher at the Cook County Ocmmunica­
tions Center. The dispatcher seeing the button flash,
picks up the line and announces, " Cook County
Sheriff's Police." The Amateur then gives his call ,
his repeater affil iation, his location, and the nature
of the emergency. In most cases, the amateur wou ld
then disconnect by sendi ng a # and 0 on his pad.
In those cases wh ere additi onal information is
needed the connection can be held under the con­
trol of the Amateur. The Cook County dispatcher
will handle all emergency calls for the six northern
counties of Illinoi s.

This system has been app roved by six repeaters
so far, and at least two have the package wo rking
for their membership.

Properly used, th is 911 in use by Amateurs can
provide a great public service, and once again
prove to the government, and the public in general,
the advantage of Amateur Aad io to the com­
munity. _

Improving the HW-101 ( f rom page 44 ]

I"g loose or developing a poor connection between
the g round foil and the chassis frame. Ae-tightening
the screws that hold the boards to the chassis
should suff ice, but for a more permanent SOlution,
adding a few # 4 flat solde r lugs held by the nuts
and washers used to ho ld the boards and solde ring
them to the board 's grou nd foil at various points,
will insure a better ground.

S-Meler Readings
As stated before, the l.t. gain of the set is quite

high, tending to make the 5-meter readi ngs a bi t
too generous (even after replacing the 6H56 with
6AU6). Also, during reception of very strong signals
there may be some distortion due to product detec­
tor overload. The above can be corrected by solder­
ing a small O~ watt will suffice) 10 K resistor across
the primary winding of the last Lt. transformer T1U '

This will bring the 5-9 reading to correspond to
about 50 microvolts and the value of each 5 unit to
between 4 and 5 db. At the same time the audio will
be cleaner with strong signals.

Birdies
Some birdies show up on reception at 3.65, 3.74,

14.24 and 21.2 MHz. Although they normall y are of
no consequence, most can be reduced conside r­
ably by adding a .01 mf capacito r between contact
no. 2 and ground foil of the band pass board. Th is
is the point where three brown filament wi res are
soldered.
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Pilot Lamps
The assembly instruction s and part list received

by the wri ter called for the use of # 44 pilot lamps
(probably due to a printing error). This should be
corrected to ::47 lamps in order to mai ntain proper
current balance in the filament circuits. The # 47
lamps have brown identifying beads and draw .15 a.
at 6.3 volts, each. The set should never be operated
except with both these lamps on .

The write r would ce rtainly appreciate hearing
from other owners, especia lly concerning similar
imp rovements and proven worthwhile modifica­
ti ons. _

Antennas Itrom page 47 ]

a grid-dip meter to the base of the antenna through
a one turn loop."

" Very qood ", I said. " I adm ire ideas like th is.
Don't forget that I'll send one of my Handbooks for
any suggestion, idea or photograph used in my
column" .

Pendergast rea ched over and switched on the
transceiver. " We haven't been listening in for over
an hour", he said. " I' ll bet somebody has created
a new country in the meantime, and we have lost
out. One has to keep on his toes these days, for all
the excit ing, new OX that's on the air" .

" That's right" , I replied . " I've heard the rumor
that the Northern California OX Club is on their way
to Catalina Island right now. Warm up the rig" .

Pendergast raised the shade and looked out of
the window. It was sti lt raining very hard, but the
wind had died down a bit.

" I guess they'll have 10 swm" , he said g rimly.
73, Bill , W6SAI

ORP I from page 50 (

and if not, a jumper wire between two adjacent
pads will provide the necessary space . Pads which
serve as a ground connection are drilled thru, and
a jumper wire from the pad to the underside foil
established that pad as ground. In using this type
of breadboard, the physical layout of components
can approximate the layout of the sc hematic on
paper, or rearranged slightly. (Some points regard­
ing layout follow below.)

In experimenting with a multi-stage ci rcui t, I
usually follow a limit of two stages per board, with
inter-connections among boards as is necessary.
Two pieces of # 18 wi re solde red to the ground foi l
of two boards which have been butt-edqed togeth er
provide adequate mechani cal rig idity as well as
minimum lead lengths for other interconnection s.
A chai n of boards is the usual result.

The above approach co incides well wi th the
advisable technique of developing and debug­
ging a transmitter one stage at a time. Once the
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The " EARSPLI TTER BIROY"

can be activl ted at your leisure by I

switch under your dish, or controlled ectc-

matically when the car is put into reverse. Now,

watch the people smile-guaranteed to attract lots of

attent ion . Sounds like a nest of happY, chi rping birds.

A great safety device too l

Put more
punch in your work.
With a Greenlee Chassis Punch you can puncn
clean. true holes in seconds. Round. square.
key or D. In 16-ga. metal, hard rubber, plastic
or epoxy. Available at rad io and elect ronics
pa rt s d eal er s. W rit e for ca ta lo g E-730.
Greenlee Tool Co, Rockford , III. 61101.

HOUSEOF POWER
P. o. Bo. 306, M'trrQ . N.V. t l S66

GREENLEE TOOL CO
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OX (from page 60)

search. With a wi fe and three
children, my Kenwood T-599 trans­
mitter. inverted-V antenna , and Ham­
marlund HO· l 80A are somewhat
under utilized at present. " (Bill's OSL
card shows him astride a motor­
cycte.I . .. Larry Kleber, K9lKA. 922
Whitney Blvd .. Belvidere. Hl., is stilt
going strong alter 53 years in the
"k ing of all hobbies," and is sti ll an
av id reader of all our columns.
That's what he said. Larry sti ll builds
pract ically all his own t ransm itting
equipment. He has been bui lding his
" d ream receive r" lor several yea rs.
but every time he is about to l inish
it. the engineers come up w ith some­
thing new in solid state. and back
to the drawing board he goes, mean­
while limping along with a pair of
Collins 75-A4's. His latest project is
a device that automatically lowers
his two tall towers when the wind
hits 35 knots.

At the bottom of the page again.
Send your " News And Views." pic­
tures, and sug gestions for column
di scussion to the address on the fi rs t
page of the column .

73. Herb . W9EGO

f irst stage is performing to specs,
the second can be added, and so on
down the chain . Two alternatives
apply with respect to load ing the
output of the stage under develop­
ment. First , a carbon resistor which
approximates the base input res ist­
ance of the transistor to be used
in the second stage can be placed
across the output of the first stage
and monitored for drive developed
by the stage through the use of an
r.f. probe or simple r.t. indicato r
shown in previou s columns. Second
(and the ap proach I prefer), the
base-emitter loop of the driven stage
can serve as the load . In th is case.
the minor cu rrent loop components
o f the driven stage are solde red
into place on the board. including
the connection to the output of the
f irst stage. An r.f. probe then mon i­
tors the r.f. drive voltage being de­
veloped at the base of the d riven
transistor. The collector c ircu it of
the driven stage ca n be ignored
until the first stage experimentation
has been completed and desired per­
formance ac hieved with respect to
drive level and puri ty of signal.
Working one stage at a time in the
above fash ion insures that problems
which crop up when a new stage is
hooked up are either limi ted to the
new stage. or to a lack of isolation
between the completed stage and
the new stage .

Board Layout

One of the most impo rtant aspec ts
of board tayor .t-c-ett her breadboard
or final p.c. board-is att ention to
d.c. and r.f. current loops as they
are established on the board. Im­
proper layout can be the sou rce 01
many major prob lems which req uire
debugg ing - parastncs. self-oscilla­
t ion , inadequate stage isolation, har­
m on i c s . an d i na deq ua te gain .
Generally, the experimente r should
concern hi msel f with three loops:
(1) minor base-em itter r.f. loop; (2)
major collecto r-emi tter r.f. loop; and
(3) d.c. lead r.I . bypass ing.

The basic principle to bear in
mind is that a component and its
leads. in con junction with other ele­
ments of a circuit. can establish a
ci rcuit that resonates on an unde­
si red frequency (usually in the v.h.f.I
u.h.f. regions), or establish an r.f.
feed back loop in one stage or be­
tween ad jacent stages of an ampli­
fier chain. The end results include
the above-mentioned prob lems. Like­
w ise. the same facto rs can influence
the ga in and efficiency of a si ngl e
stage. or a chain of stages. In prac­
tice , s om e g enera l " d o ' s " a nd
"don't's" should be foll owed . both
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in breadboard and final layouts.
We'll get to them in the next column.

News
It 's t ime to submit your ORPp WAS

and ORPp DXCC standings for 1975.
Please indi ca te power level. Also.
ORPp DXCC list ings should include
number 01 countries OSL'd . We like
to run a picture every column or so.
Drop us one and let the world have
a look at you!

Note: The Milliwatt
As noted in the last column. dif­

ficulties here have forced the in­
definite suspension of publication
of The Milfiwa tt. We are working on
processing current mail , and return­
ing ou tdated mail that has accumu­
lated since August. 1975. Please
hold off on correspondence. as the
present process wil l requ ire con­
side rable time. We sti ll have a decent
stock of back-issues. but wait until
a future announce ment before at­
tempt ing to submit an order. Tilt
next month ,

73, Ade, K8EEG/lJ

Novice (trom page 56)

U.S. and Australian
Amateur Examinations

By the time you read th is, you will
not have to wait for a year after get­
t ing your General ticket to try for
your Extra cl ass license. Who wil l
be the first Novice to knock off the
General . Advanced , and Extra c lass
tests in one silting? If you could
pass the new Australian Novice
exam, the written part o f the U.S.
Extra c lass exam might not seem
too tough. JUdging by thei r Novice
test, it is no wonder that there are
only 7.000 full-fledged amateurs in
VK-Iand!

News and Views
Bill a eckertey, K6RGY, 1077 Grand

Teton Dr., Pacifica, Ca. 94044, says.
" My introduction to amateur rad io
as a Novice in 1955 wh en 1 was a
sophomore in high school was the
most exc iting part of my amateur
career. Though I hold an Advanced
class license, my inte rests and feel­
ings remain wi th the Novice genre.
I served in the Navy as a Radioman
from 1958 10 1961. Then I became a
communications office r with an in·
temauonet airline. late r an ai rc raft
d ispatcher, and am presently a flight
cont roller at the San Francisco Inte r­
nat ional Airport. As a hobby second
to amateu r radio. I have obtained a
Bachelor of Laws degree and am do­
ing some graduate work in legal re·
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We're Fighting Inflation ...
No Price Rise for '76

FOR FREQUENCY STABILITY
Depend on JAN Crystals, Our large stock o f quartz
crystal materials and components assures Fast
Delivery lrom u s!

CRYSTAL SPECIALS
Frequency Standards

100 KHz (He 131U) $4.50
1000 KHz (He 6IU) . . . . . . . . . . . . . . . . . . . . 4,50

Almost al l CB sets. f A or Rae $2.50
ICB Synthesizer Crystal on request )

Ama teur Band in FT·243 ea. " .50
. ......•.......... 41$5.00

8O- Mete r $3.00 p60-meter not avail.)
For 1st class mail . add 20' pe r c rystal. For Airmail.
add 25' . Send check or money order. No dealers.
please.

1
•

m
CIlSlIlS

MOUNTIE PROTECTS
YOUR FM RADIO!

Mountie, a new locking mount for CB and HAM
radios, fastens secure ly 10 your car floor or car
hump .. . resists theft . Kit includes complete
mounting hardware.

* 2'piKe unitlibricattd Irom
htn,-cauCt site!

Model
61'"
with p lug - in
connector

Retail Pr ice

$29.95_...-. " "

* For tdra protection. radio unit
unloc:b and sli*, oul easiIJ

SWR-) guards against power loss
for 521.95'

If you' re not pumping out all the power
you' re paying for, our little SWR-l combi­
nation power meter and SWR bridge will
tell you so. You read forward and reflected
power simultaneously, up to 1000 watts RF
and 1:1 to infinity VSWR at 3.5 to 150
MHz.

Got it all tuned up? Keep it that way with
SWR-l. You can leave it right in your an­
tenna ci rcuit.

* SPKiaf inttrtod dnitn 01 slid"
rtSisls lift -out. t1'tn if sides
art sprung

* Ht",-dul, 6-lumblft Ioc:k,
ktJ optraled

* Locking hook holds unit SKurd,
in position whtn lodtd * An~ablt with plug-inccnnecter

* Fits mosl CB radios hn ing8 gold 'pl,ltd contacts

Write today for fu ll details and prices.

~ S".AItI®
~ ELECTRONICS

30 5 Airport Roa d , Ocea nside . CA 920 54 {714] 75 7·7525

a product of
r~

r:
rx
~
~

ELECTRONICS DlV.
MAGNI·POWER CO.
P.O. 80. 122 Woosltr. Ohio 44691

· FOB Oceanside. California
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H-AMSHOP,?
YES. once a~in we are ab le to
offer CO subscribers tree use of
the Ham Shop o n a non-eommer­
cial basis. Here', your chance to
buy , sell. or swa p your way into
that ult imate statio n o r jus t p ick

up lOme ext ra spending money .

Join the c rowd ru shing to get in
on the action. Run a different ad
every month , and get your ads in
early. Remember that we have OJ

two month lead time in preparing
ca. Also keep in mind t ha t wi th
CO 's larger format t here is far
mo re room for you r ads, so act

now.
Fill out t he fo rm be low and send
it in wit h a recent mailing label.
It' , just that , imp le .

-----
CO HAM SHOP
14 Va:lderventer Ave.
Port Washington, N.Y. 11050

Pl e. 1olI r un t hIS in t he nfllIl t

avai lable iuue o f CO :

...~,-----------
Address _

c,ty _

5'.'8 2,., _

76 • CO • MQ~h. 1976

••••••••••••••••••••••••••••
FREE TO CO SUBSCRIBERS
••••••••••••••••••••••••••••
Ad ". n ll'''' R"1K: No n.co m....rc ,.1ed, ... 10
cem, ~ ....ard including .tlbr..... i. lion' oInd
addresses. Comme,c,.' . nd or9""Ol. ToOn eds
are 35 cenT1 ~, word , M,n ' mum cn. rge
S 1.00 No ed (non ,Wb1croberl ... ,11 be pr,nled
unlns accomPlln,ed b y fu ll r-.n,,,...-.c. , F...

10 CO wbscrobers (m.... ..-num J linK per
mon lh!. Recent CO ",.,10"'9 label m ull
accompany ed ,
Ck>1i"l 0 . 1. : Th. 101h d.y ,n lhe Ihord
month p'eced,ng d.le a t publ'CilllOn. B~w
I"" .over1'''''' end equ'pmem com. lned ,n
H. m Shop h.... nol be9n '""KI '9lIled. 1M
Pubh1her a t CO C;lnnot "ouch fOf 1M
merch.nd,se hll~ ther. ,n. DOfilC;'1 . It «Wf",

p()r'lIjer'Ioce end ed copy 10 : CO H.m Sho9, 14
V.ncNrv9nter A..... Port Wnh'"llon, N_
Y oril 11050,

WANTED : Us.e<t SSB XCVR in the HW.I OI,
T R-3 S B-IOI , 5B-I02, T. m pO 0_, e re, Pr ice
range. Musl be In lo p nolch coOO ilion. send
a elails 10 B. F.ners, KIG ID, UOJ Ma....y
Ot•• U"",OH4SIOS .

MOUL.TR'E AMATEUR RA DIO KL.UB U t h
4nnu.1 ""mf." Ap'il 2S , wym"n Pu .. , S uI!;'
van, Illinoit.. IndQO•-ecteoce m. ....t . Aa""nc.
t ic ..et IoIIeS DV m" il onlV, S I .2 S o. 5 1 .S0 .1
g"le. W.il.: MARK P.O . Bo" U1. M"uoon,
IL 6I ,)3I .

QSL. CARDS _ Somethin!! compl.I. IV d iH•••
ent. NOlh ing e".n close 10 it o n the m" rk.t l
S"m,,:.s, 2 5 c.nll. WSUT T. Bo" 1111 E, G"r.
I"nd , T X 15 0 4 0.

J OH NSON 2 H MATCBO X SW R, D i'.ct'o n,,1
Cou ple, " 1 , H . I Almln 2 M.rvl 5 1. M.awlv
Ma .02 051 . (611) Sll -l ') 0 4.

INVE RT E RS _ CONVE R TE RS· 12 VDC/
115 /VAC 400 HZ 12 VDC/2 4V OC, Po we r 10
400W. Ki ts, Irlmform." " "" i1" tl le . Oell ils 2S
cents. EBC O , 10 Sh erwo o a, NUhuI , H.H.,
0106 0 .

H AM RAD IO CL.U B n.ed , tlQu ip m e n l . S t .
John', Univ.rsi t v J"ml ic", N .Y.C. 1 1419 .

F O R SAL.E . F RD X.40 05 D, $15 0 ; OX-I0 0 8 ,
$15 .5 )(·9 '), S501 Ei co 12 0 , 5 10 . Ro !!er P.n·
aero WA6 BF K, 41 9 westtlourne cnve. La'
A nqele s, CI . ')004& .

HP 140 A OscillOSCOpe, HP IUS A Tim.
Doml in Re f le ctom.ter, HP 105 A S lott.d
Line , Uktl N. w, Mlnu lls, F,"nk St.w", t,
12 12 Wist.r '" WilY, Ric h lrdlO n , Til . H OIO .

HA M RADIO CL.U BS • Engr l v.d Pin 8 .d!!el,
2 line s. S I SO , 1 L.inel, S 1 .15 . Dell< Pili., Ind
Door Siqns. etse I """,,ble. F r.. sam,,'.s for
Club s.. REMS, 21 Oep ol 5 1. R,chmonO" ille,
NY 12149 .

FOR SA LE : .. J e nnln!!s JB·1 2 JO·Blok S, 12
K V P.I .V. I I up t o 1.0 " m p. Sl6 .0 0 . SI.n car
PC·S401 p ille. fII l ment Ir" nsfOfm... . ' 5.0 0.
F il" m e nt Ir" nSformer 110 V t o 6 .1 e .e. t . "t 10
"mps. S5 .00 , R" Vtr " Ck 10 "mp . til"ment
choke ' 4 .0 0 , Bua type H-91 16 Chrome h"n·
d ies S 1 .50 , Rl vtr. cl< 6 m.t., pl.te Cho+<. o n
1 / 4 ste.ti te form S L SO, Ret,o n Mod.1 2 A.
type 4000"ir f lOW switch S 4.0 0 . 1 peirs R.V­
theon Clrc u il Do . rO mounting D,,,c..It..1 1/2 " ,
2'" 2 1 /2 ", $1 .00 , 1 R"vtheon I<no U (2·
MS,) I SZ I -1 F 2 B, I · MS') I SZ I ·IF2BI $ 1.1S .
A OOrhOn.r , K2 E EK, CQ M" gU in. , 14 V.n­
der"enter A v• ., Po. t Willhln!!lon, N V 11050 •

BU Y-S E LL-TRAD E. Wri t. for h .. "..i"r.
Give n"me, ilda,us. n il le llert.. Comp..t .
stock of m.jor Dr" ndS n_ " 00 reconclitionecl
equipment. c " n UI for MSI a ."Is. W. buV Col­
lin s. Sw"n, 0"1<••Ie. SSB "ncl FM. A 1SOCIiI­
teel R;l(Jio ' 0 12 Conwr, O"...I.ncl P.rk, KI.
66 2 04 . ') 11-1I1-!i'0 1.

WANTED 1051 COlt ins.. I.. Ru'" 1 0' W"lnut
J.ck$On Tn. JllO l.

•

CUS TOM EM BRO IDE RED CLUB E MBL EMS
v our desiqn , low minimum, Inform.tlon,,1
b ool<let, Write E m b ltlms, Dept. 10 L. lI tllton ,
NtlW H.mpSh lre 0)$61 .

MAGAZ INES : CQ co m p ltlt . (lOme Do u nd) ,
5 410; QST, 19 29 ·13 (10m. bOund) +33 e.r ·
U.r Iswel, S5 2 0 ; Him R"alo complete Aug
~ 9 +3 i1Sue s, S 40 ;12 l11ues1 3 . S lI ; B,••k .
In (NZ "mlleur m.qulne) compl.t. from
19 46 (... cepl 3 I\wes) +I9U,s ,1 -9 ,U,1 +21
o t ne r I11U.S. S260 . WA!> TOZ, 16 20 Los AI. ­
mos, sw, A IDuqu.rQu., NM 11104 .

TEKTRONIX. Hew..U-Pecl<.rd. "nd MlII luV
t.st eq u iDm. n l tor lille. M"nV oscilloscopes
.... l il" DIe. Frn inform.1ion. Am.rlClln C.liDr.
t lo n Serv ices, SOli 1104 . Ath.n', Georgi"
1060 I .

REPAI R5_ K6 BE. 41S -!i U · 11 19 .

SE L L TS10 0 . Kenwood .iI mod. Ir" n see lv.r
Dlus KLM Ilne.r .mplifier "nd VH F .n!!ln..,.
Int PSU co m pr ise perfect COnclltlon "iI $Olla
It" t. 2 meier st.. tto n, 140 w"tt output of
SSB, AM. FM or CW from 12 VPC or liD
V AC. Inspect NYC. SHO .OO com""'t. but
w ill sp il l or "'ID. T.L (21 21 4 2J -2 1 1 1 .

U NSC RA MBLE POLICE CODE with eeeee­
. rs.. w orl<I o n .11 ~nn... ' .ncl r.cel"ert.. For
prices " ncl tlrOChU'. , wril. : Don NOD"S,
Rout. 1 , Ball 2 6 S B. HOt S j)r lnts, A,k . 11 .01 .
50 1/623 -6 021 I D....rsW.nted)

F .M . BASH, DAYTON , OHIO, April 23 ,1916
on the Frid"V nigh t of t he O'vton Hlnw.n·
tlon. ThiS is " sect..1 ....nlng for.lI H.ms "ncl
th.ir ledi" from') pm t il midn;.qh t . Fr.. iId­
miss;on, I,.. sn.cks., C.O.D. eer, I,,,••n l.r.
t" inment tlv TV DeT$On"lllv Rob R. ld .r
IWA' GFF) "ncl h is group. T he II Dm p, iZ.
dr"w lnt w ill fe"tu ,e I CLEGG FM-DX "nd
o l h. r priz. s.. A new I" ' !!.' 10 Cil iio n .t t h.
O"vlon Bi ltmore Tow.rs, (First "nd M.ln St .
4540 2) will . ccommodil. t he c rowa .na . f _
f o , a 1 "I tern.te ,outes t o t he l-I" m" . nllo n
C.nt.r. M.k. v our rtlwrv"t lon al, . ct t o ItlV
wh.r . t he e cttcn is.

FOR SALE : ' mcee r 410 Oh m SO w.1I n on­
Inductive r. si1lors, f u se·c l ip m tg. SIO ., I RC
S K , 22 5 w,,11 " djult"b ltl pow.r ru illo r . S2 .15
SimplOn Model 2')" 0 .1.5 m. e .e. met.r ,
S6 .00 , 10 tr.. nsm ittin!! c l Pa c lt o n , SOD mml
11 - 2 0 K V, 1 - 10 KV ) , SIO .OO , 4 " Nltlonll
Si u m e "ill.. , (x 3 /4 ) screw top, mig. Dl se ,
$2 .00, P late Transfo r m tlr . 120 0 v.c .I.• 1 a mp
11 5/210 pr l., S15.00. Va riabl. T,,,n l f o ,m.r
( Va riac) , Gener/l l Rad io Iv"e 100 - R, 21 0 '1011,
2 K V, m/l x lm um c urre n t ') I m p l , SI S .OO. A.
Oorhoffer , K2 E E K, CQ M"quintl,14 vene e r­
v.nt.r A v• ., Port Willhln !! ton, N.V, II OSO .

MAGAZ INES FOR SALE : CQ/13 / QST/ Ham
Ritd io , Issues It 20 cents Uch jinclua ln!! USA
shlppin!!) f rom Lo ckhn d H" m ClUb , 2 ' 14
Empi,e, Bu rb itnk, CA ') 15 0 4 . S.nd list Incl
Ch.ck. AVI U/IDI. I11U.' itnd itny ref una d ue
will b. se n l pro m pt lV.

FOR SALE : 4 '0 b "cl< Isw es o f QST f rom
1') 15 t h ro ugh 1')1 1 . most In bind...S, S IU.oO
plusshiDpin!! . 116 b"cl< Issues of 11 , Inc lUllln9
tirst 1 , hom 1960 t hrou!!h 1961. S 10 .0 0 p lUI
"'Ippin!!. Ed HOPper, W2GT, P.O. Box 11.
ROCh.lI. PUk, N.J. 01662 .

LO O KING F O R Old L.ione l t r" ln s.. In ter.slMl
o n lV In "0" G"uge, e llcell.nt t o III<e-n_
co ndi tion. Pr,"""", In t.rut Is locomotlv.s
prior to 1'52 , but will conllaer complet. seU
o r mOf. rec.nt mod.ls. Am wlllin!! to buV
outrl!!ht for Gil'" Of SWitP r.d io 941U t o m..t
y our needs. Write DiCk Cow"n. WAlLRO. C/o
CQ '-' ''9uln., o r GilII 5 16 /1 1 3-6 2 00 .

S EL.L, 4 ·1000 A use<!, $l0 . 1.000 pf lol<lln!!
Cil D. S 1 . Rityt ritcl< I<w plitte unk call fOf 10 &.
4 0 plus kw D"nclswitch SI6 . UTC S-S O 6Kv
c. t_ 3 0 0 ".., new, p lcl< ,uD o n ly , SH . 12 00
v.e.t . I " . 11S /230 'I . or l. S3 5 . PiCk-up onlv.
O Z-PA KS : Lu9tl I_eritl kW) S l O; ImiIII 12
12 kwl 520 . R. Ross" 95 No .....ood A"• .,
Northport, NY 11 161.

NOVICE. GENERAL AND CODE COURSES
'r. "v.il"b" "t the H"rr llOn, N_ Vor l<
SChool Of Continuin!! EOuulion. 10 Iwo hour
sel1ion, o ne .....ening " weel< . CanUel Gear!!.
Buch.n"n WB2 FVX (' 14 ) RO-I"'I ' l .



FOR ALL MODES!
AT lAST! An " infinit.ly·....rilb l. " Ictive II.ld io
filter for operl tors wno delNnd tile be st r.
c~tiOll in I II modn. • Adjust its freQuency
CONTiNUOOSlY from 250 to 2500 Hl in III 3
positions. Instantly ltr~in on SlI.,. ls Of op­
timill r.S(IOftSe! • PNk CW, orotu, ere. WIth
se lee:ti'tity ....nabl. from I super-Nirrow 50 Hl
to flat! • R. jKt whistln. CW, etc. with I
deep, Idjustlble-width notell. • R. ject SSB
AM. FM hiss Ind split ter in tile shlrlKutofl
lowpass posi tion. • OOll't confuse tt1e or·l
with simpl. desi."s. It hn 80 dB sIli rts,
notch to 70 dB, 8 IC op I mps Ind I 1 Wi lt
spkt. I mp. No bltteri" 10 rer.IIC• . Just plu.
into JOUr phone jack! Rndy 0 impr~ your
Yaesu. Collins" Swan, 0",.. Sll , Tempo, Atlas.
Kenwood, .tc.-Iny rnr Of XCVI' mille!
..... 1 ' ·1 -rile fillett " liS vAt . 50:4><3\':1" .
$52.95
• .... 1, ·1. 8u iCfiller lIGe.d 1'$1 pw r. 1"""_.
ere . 6 to JO YIlC. IMII l! in reer. Instructions
$32.9S

Spread The Word

SUMMER CAMP COUNSELOR WANTED
To Cond uct Am.'l ur Aadio Prow MuS!
h.-. 0..-11 l icema. or h i{lh be 21
.... ., old end~Ied 3 yl. S 01 col.
by Jul ... 1. Full... equipped IhKk. T.ad.·
tional brOther/sitl" ..._ E ngl end CImp.
For IPPlicilion _ I" , K 2GBS. Ken-MOO'l t
1Io Ken-Wood c..n,.p.. 104 E. AOIh St .. N_
York, "' .Y.10016.

i Hi PPING. Add JI .70 ;n U.S., U .70 ;n C,"'o.
dd 10'" oulsl de N. Amer. (A","'IItd). 1 yr

wlrrl nty.
FREE BROCtlJ RE AYAllABLE

An e ve-ealch ing bumper n icker e ncouraging
the m." in the street to "T.lk to the World­
Become A Ham O pe•• rcr" is ..... i1able f.om
ca for 25 cents plus. legal·si, . s.a.s.e. Ouan­
tity prlcef, u pon requnt . Wri te to : ca, 14
V. nderv. n te r Ave .• Port WMh ington. NY

11050.

FM-76

EMBLEMS

THE YEAR FOR

2 METER
CRYSTALS
IN STOCK

Send for free frequency
list and order blank to:

• DRA KE - TR-22

• GENAVE

• ICOMIVHF E NG IN EE R IN G

• KEN /WI LS O N

• R EGENCY H R-2 A/H R-21 2
•
• HEATHKIT HW·202

• REGENCY HR ·2B

• S. B.E .

• STANDARD 146/826

• STANDA RD HORIZON

FOR T HESE RADIOS ON
S TA ND A RD ARRL REPEATER

FREQUENCIES :

KENSCO
COMMUNICATIONS INC.

DEPT. 20216

BOX 4 69 , QU INCY. MA. 02169

PHONE : (6 171 4 7 1-642 7

Put s You There
For Only $189.5 0

0\0 Watts ol2 Channels oSuperb Performer

-Att ra ct iv e G r ou p Discounts -Low C ost Crystals* PHONE TOLL FREE TODAY FOR DETAILS!

.,..,..,...,._ CIMf,-------,__-r-r-r-
208 Centerv ille Road. Lancaster. PA 11603

Toll free sales & servicea- Phone (BOO) 233-0250

1976

EMBLEMS

WANTED : O ld ml{jlzln.... Bo ok$, Cl t. IO{l$,
C.1l bOOk' Ind Ufly R'dlo •• cei.... . s, P.,U
Etc. E.v RnmUS14n WfiYPM 164 Low.U,
Rlldwooa cnv C• . 94 06 2 .

F REQU ENCY MET ERS . MUlt.,y S u rp lus
FR-5U. 10 Mnl to 100 Mnz, .0 0 1%. .ccur.cy
$60 . FR-4 U. S , m....bO..... ..cept 10 0 Mhz
to 500 MhZ. S60 . D iCk. WfiBKY, Bo. UU,
P.IO Alto, C• • '.1430 2 .

T UBES : H.... . ,........1 new JAN 'C X· IO OO'1,
most in ••Ied p lu tiC b.gs S5 5 u en. 4 • • .
4 CX-3 0 0A In n . rm. tla llv w .lea ans $ 9 .5 0
u .6 u . a l2 1 . t 6 6 0 w. DC In p• • t u b. 6 M o r
2 M. S13 .50 u . M.nv er a . 4 -12 5, 4X-1 50A,
.nd oth••s G.W. Gfl n t, 1a 10 Hillsd.l. Rd .•
no. ' 0 , EI C' Jon , C,. '.12 02 0 .

25 t n OAYTON HAMVENTION . t HARA
A•• n. AP'" l1 2 3 ,2 4.25 , I n . , Technlal for·
uml, •• h lb lt$, Ind 1'110" fie. ""rk. t . PrOllfim
brocnur. , m . iled M.,ch I th, to t n o w reglst..•
ea wltn ln !Hst tn... vurs. F a ••ccom mod.·
tlons o. .d... ,nee f1V". writ. H.mwenUon,
P,O, BO. 44 , O'Vton, 01'1. 454 0 1.

FOR SALE, FET V. FO" nd pow.r k.l p pIV, a ­
I -9 MHz, . >t t r. melv st.bl• • n per QST u ticle.
oee, 1'.16 ' . p . 11 . All h lgn Q~lity eompon_
. "1$ used tnrougnout. $ 35 .00 . A . Dorhon .
K2EEK, CQ Mlguln• • 14 V.nderv. nt llf' A .
Port WI'lhln9 ton, N.Y . 11050 .

F REE CAT A LOG. L EOS, M.c. opnones,
N lc.d l, IC'$, R.14V$, Ult .asonlc oe... ic.1, Pr . ·
c lslon Trlmme. Clplclto. 1, O i9lt.1 Th.rmo­
met.r$, Unique Co m pon. n tt. Cn.n.V'1, BO.
I S' 3 1. L.k.wOOd. Co . • 0 2 J 5 .

TECH MANUALS _ S6 .50 • • ch : SP-4 00J X.
UR M-25D, OS-a B/ U, BC·34I JNQ. Thouwnd S
mo•• 1V11I.ble, S.nd 50 cenu (co lnl for II'{II
list . w 31HO, 1211 R~n... O. I't., Wl'lhln<jlton.
DC 20021.

BICENTENN IAL Q SL liImpl.s 25 cents. T h.
Q·Cud Co. P.O. Bo. 4 13 Chesl.r. Va. 23131.

RTTY • NS· I A PLL T U IR TTY Journ.ll l fl "
ImP'"OVecl v. " io n . AFSK. F S K. WIredlt.lIed
$ 2 '.1 .9 5 ppa. S ASE for info. N. t Stinn.tI.
El. ct.o n iCS. T.lv" . s, F L J 27 7a .

Did vo u k n ow thll su p p le m. n t s to the ecce,
"CQ Y L." u. av. llabl.? They b r ing t he book
up t o a. t. witn YLR t. O ff ic ...s t h ro ugn 1'.173
.nd t n. ' tn YLRL Conv.nt ion, h.1d ft Lo ",
e..ch in MIV '12 . If y OU 1'11'1•• eoPV o f " CQ
YL" .na w ould lik. t o add t he IMIw liIoIPPIe>­
~U It .... ~s u . " "Olted" SO t hev fit d i­
rectly into t he " CQ YL" S pl. a! b 'Ck bo lMll,
d rOp. not. with you. request t o . uthO. / p ub.
l l'h.r , W5 R ZJ. Louisa S. ndo. 441 1 II tn S t.•
NW, A lbuQu"Qu• • NM a 710 7 . Pllilt., . nc low
tw o 13 cent stlmps t o co....,r cost o f m. lllng.
Tne on• • nd only b o ok about Y Ls In h I m
fldio. " CQ YL. " conti Ins 2 1 cn.p t.,n. ever
600 pno l09f1pht. O ra . r your lut 09f1phed
cop y , o • • 91ft copy, from ~ RZJ . $ 3.0 0

L EARN CODE In • , _ d.V' w lln I Udio ••
II.. met hod o f t••Chln9 lett.r$, number$,
punct u . t lon. O ne hour ClSWtl. Only $ 7 .0 0 .
QUlrdl.n 20 E. M.ln Rlmwy, N.J . 01 U6 .

ROCH EST ER HAM FEST 1'.116 Is Slt UrdlV.
M.y 22 . You' na me lidded to m .illn9 l ist or
infor mltton •• writ. ; Rochell. , H. mfest, Bo.
lUI. ROChester N Y IU03 _

MODERN 60 MIN COOE CASSETTES.
Nov ice 0 ·5 wpm. Ge n • ••l 13 -1 5 w pm. E ,, ' rl
20 _22 wpm. S3 Ea . ' /$1 0 . ROVII BQ>t 2174
Sl nd u likV 01'1. 44 170 .

SOLA R CE L LS D ISCO UNT PRI CES : 35 %.
off list. F r.e lnlorm.lion : soreeco , ala .Q
11 t h S i ree t. Wnh in910 n. D. C. 2 0 0 0 6.

CUSTOM EMBROI DERED PATCHES, n o
minimum, no tn.PI o . color limits. eou bkt­
k n it ....s1$, n y lon j'Ck. t $, c ustom Im p rl n t.d
t" ' h l. U L.pnco, 21 60 G P ink.rton, Zl n...
...me. 0 1'1. 43 10 1 (614)453-4'.166 .

NO RTHWE STERN PENNSYLVAN IA Sw.p.'. ,1. M.V I . Cr.wlOfd County F.irground "
M••d ...UIe . Fr.. Admission. $1 t o dl$.pl.y. Fie.
m.,ket be9lns a t lOAM. HOUflV d oor Pfl"'~

•• f r.snm.nts. Comm.rcl.1 dlsp l.VS w.lcom• .
Ind oo. If r. ln . T. lk ln9 146 .04 /64 Ind 146 .52
Mn z . Det.U$, Cflwfo' d A mlt.ur R,d lo So­
c l. t V. Bo>t 653 Mua... III• • PI . 1633 5 .

Morch, 1976 • CO • 77



READER SERVICE

To obtain literature from adver­
tisers, simply check the number
next 10 the name of each adver­
tiser listed below whose product
or service is of interest to you .

MARCH, 1976
1 Acoustic Fiber Systems
2 A.R.R.L. Southwestern

Division Convention
3 Autek Research
4 Bullet Electron ics
5 Clegg
6 Elmac, Div. of Varian
7 Gem Quad Prod ucts
8 Geneve
9 Greenlee Tool Co.

10 Heath Company
11 Henry Radio
12 Hy-Gain Electronics Corp.
131nlernational Crystal

Mfg. Co.. Inc.
14 Jan Crystals
15 Ken-Monl/Ken-Wood

Camps
16 Kensco Communications,

Inc.
t7 Kenwood
18 Magni-Power Company
19 National Rad io Instilute

(NRI) Schools
20 New-Tronics Corporation
21 Non-Linear Sys tems, Inc.
22 Palomar Engineers
23 P. R. Electronic Supply
24 A. T. Patch Co.
25 aSL Organizer
26 Rohn Towers
27 Russell, Col. Wayne D.
28 Scientific Radio Systems,

Inc.
29 Space Electronics Co.
30 SST Electronics
31 Swan Electronics
32 Telrex Communication

Engineering Laboratories
33 Unad illa Radiat ion Products
34 Wilson Electron ics

Corporation
35 Vaesu Musen USA Inc.

CO Reader Service
14 Vandervente r Ave.
Port Washington, N.Y. 11050

N.III• • • • • • • • • • • • • • • • • • • • . • • •ca ll ••.••.•••.

S" H ' Add ' .

Colr ••••••••••••••.. Sta,• • . • • • • • . z,p .

7. • CO • MeU'ch, 1976

ADVERTISER'S INDEX

Acoustic Fiber Systems .... 13

A.R.R.L Southwestern
Div is ion Convent ion .49

Autek Research 77

Bullet Elec tronics 73

Clegg 77

Eimac, Div. of Varian .. Cov. IV

Gem Quad Products 73

Genave , .. .•. 16

Greenl ee Tool Co , 73

Gregory Electron ics 14

Heath Company Oov. I, Insert, 1

Henry Radio 2, 6

House of Power 73

Hy-Gain Electronics
Corp. . .....•......... 8, 9

Internat ional Crystal
Mfg. Co., Inc 15

Jan Crystals 75

Ken-MontI Ken-Wood
Camps 77

Kensco Communications.
Inc. . 77

Kenwood 10

Magni-Power Company 75

National Rad io Institute
(NAI) Schools 17, 56

New-Tronics Corporation 11

Non-linear Systems, Inc 69

Palomar Engineers 62

P. A. Electronic Supply 69

A. T. Patch Co. . 77

aSL Organizer 79

Rohn Towers 65

Russell , Col. Wayne D 69

Scientific Radio Systems,
Inc. . . . . . . • . . . . . . . . . . . . . 79

Space Electron ics Co 69

SST Elect ronics 69

Swan Electronics 12, 75

Telrex Communication
Engineering
Laboratories 79

Unadilla Radiation
Products , 7

Wilson Electronics
Corporat ion 80

Yaesu Musen
USA Inc. . Cov. II

Propagation (f rom page 67)

HAWAII

Openings Given In HST #

" " .. ..
10: .we,.,. AI.r.,. .we,.... AI.,....
£" 'ern 0&-'2 (1) O-~ (I) 1..I'm ' ..

21
mUSA 12-' . (2) ..... c. 1..21 "...

' ''''' II) 0&-12 (1) 2 ' -00 (3) lJO.02 (1)
12" . (2) ""'c. 22..(1111)"
, ... ,e (3) 02-03 t u
,e-" (2)
'''20 (1)

Cenl,al 0&- 12 (1) 04-0ll (') '''''1') , ..21 S)
USA 12·15 (2) ..... '" '''21 2) 21-0 1 )

1 ~ l r (1) 0&-12 1
'
) 21..(11 (3 ) 01-02 (2)

'2-'. 2) 01004 (2) 02-0(11)
, ... " (3) 00l..(I5 (IJ 22-02 1)"
" ·1' (2)
, ..21 (1)

W,,'.m 12·14 (1)" (l3.(W I I) 17·1' (I) 1..20 (~
USA 07-ot ( ' ) 04-07 2) , ..20 (2) 20-2 ' (

Of. 10 12) 07· 10 (.) 20-23 I.) 21004 13)10.1. 31 ' 0.13 (3) 2300$ 3) 0-00$ 2114·1e (2) 13· , e I.) •....1'1 O~ l'
l e-le (1) te-tt 3) ..., , ..... ,.

,7-1$ (2) 110..(I3 (2)'
' ~21 (1) 03-0.- (I) '

Contest Calendar (from page 65)

Cantons worked on each band. (A
poss ible 22 from each band.)

Awa rds: Certif icates 10 the top
scorers in each country and each
W/K and VE/VO call areas.

Indicate a Canton in a separate
column only the lirst t ime it is worked
on each band. Check your log lor
duplicate contacts. include a sum-
mary sheet showing the scoring, and
your name and address in Block LeI-
ters. The usual signed declaration is
also requested.

Mail your log within 30 days to :
USKA Traffic Mgr., Rene Oehninger,
HB9AHA. im Moos, 5707 Seengen,
Switzerland. •
Awards (from page 62)

his " Good Buddy Award" ; plus his
new " Who's Who in County Hunt ing"
which should be ready by the t ime
you read this.

Other line bureaus for forward ing
County Hunter QSLs are: Jim Hott-
man, K1ZFO, 42 Gresham Street,
M ilford . Conn. 06460 end Bob
Schmarden, WA2AEA, 4 Pinewood
Circle, Corn ing, N.V. 14830. Send
s.a.e.e. for details to them. For more
data on County Hunting, aSLs, Net
procedure, etc. • • • send salt-ad-
dressed envelope with 35c in stamps
on il 10: Bertha Eggert , WA4BMC,
P.O. Box 6811 . Southboro Station,
West Palm Beach, Florida 33405.

How was your month?
73. Ed.• W2G T.

Spread The Word
An eye-catcnlnq bumper sticker encour-
ag ing the man in the street to "Talk to the
World - Become A Ham Operator" i,
available from CO lor 25 cents plus a
legal-size S.8.S.e. Quantity prices upon re-
quest. Write to: CO, 14 Vanderventer Ave.,
Port Washington. NY 11050.



1

Get your QSL cards out of
the shoe box and into an
organized file. The nSL
Organizer. A sturdy file
box measuring a fu ll 13" x
11" x 4" and divided into
16 indexed eampartments,
Shipped completely assem­
bled.

•

u !c ft? ,.
I

5R·150
10 KW 5SB/ISB
TRANSMITTER

FEATUR ES
• Up 10 10 Channels
• Telephone and Cable Remote

Controls
• Simultaneous Voice and Data
. 1 6-30 MHz. 150W/l KW/l0KW
• Multichannel TIY (::: 35, =: 42.5,

:::85, = 425)

"

5R-216
150 Watt

01 1111 U III""lu tDr:
• POINT-T()'POlNTl

• G ROUND TO AIR I

• M ARS l
• AID /FMS

••,

Scient i f ic Radio Sys te m s Inc.
381 ORCHARD S T • • ROCHESTE R . N .Y. 1 4808

1•

•

5R-1 30 AN /FRT-91 1 KW
158 TRAN SMITTER

150 W. 1 KW. 10 KW TRANSMITTERS

I·. .• J• • • •

HF SSB/ISB

Un'. il'lclude U.S. ARMY , NAVY , AlA FORCE , COA ST GUARD , ATOMIC ENERGY COMM.,
NAT"L. WEATHER SERVICE, NASA, FAA. FCC. AC 01 E. NOS. USGS. etc.

SYSTEMS

m

STEP UP TOTELREX
WITH A

TELAEX "BALUN" FED-"INVERTED·VEE" KIT

THE IDEA L HI·PE RFORMANCE

INEXPENSIVE AND PRACTICAL TO INSTALL LOW·FREQUENCY

MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM

Tl lrl . " Mo".ch" ITrlppedI I.V . Kit
D uo·BInd / 4 KWP I.V. Krt $62.50

Post Pl id CO" ti" ....1I1 U.S.

Fill out coupon and enclose
check or money order. (Sorrv
no C.O.D.I. Enclose $6.00 ea .
lor U.S .• Canada and Mexico .
Includes postage and handling.
All other foreign orders $10.00
ea. Total enclosed $---
Mail to: OSL Organizer.

12757Woodlord Way.
Bridgeton. MO 63)44

Use your Master Charge" or
BankAmericard

Master Charge'
Bank Americard

Account no. __

Interbank no." _

......._ ~ ,~..

Optimum. full ·size doublet performance, indape"de"t of gr ound conditionsl
" ea' a" ced·Pat ta rn" . low rad ia t io " angle. high signll to noise , a" d signal
to int.rf.ranee ra t io l

Min imal , upport COSts. (Ixisting t o_r. hoUl8. tr.. l.
A t echnic" n can 1'8I)00ti a TII ,.x .. ' nftned-V.... 10 f,.q uency within the ~url

Minimal S!W/ R is possibll if i"sulled Ind rlSOlla1ed to fr equency. directed!
Pattern primarily low..ngli. Omni-di rect ional , I pprO• • 6 DB null a1 erMi"

COstly , IOUy . lmlnna tuners not required I
COmplltl simplified installation and rnonlting to frequency inst ruc t io ns supplied
with l ach kit .

For technical l:iall end pricM on com pllte
T8'I ,.x line, wr ite for Catillog PL 7 -

" Find above your name
Good through _

Addren

Cit y

,.•
3
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WILSON 204 MONOBAN OE R PLUS OB33

I

REAL
MONO

PE R FOR MANCE
ON

1 0-15· 20

The Wilson 204 is the best and most economical antenna of its type on the market. Four elements on a 26" boom
plus. Gamma Match lno balun required) make for high performance on CW & phone 8Q'"OSS the entire 20 meter
band. The 204 Monobander is bu ilt rugged at the high stress points. Using taper swaged slotted tu bing permits larger
diameter tubing where it counts, for maximum strength with minimum wind loading.

The 0833 is the newest addition to the Wilson line of antennas. Designed for the amateur who wants a lightweight .
economical antenna package, the DB33 compliments the M204 for an excellent DXers combination.

All Wi lson Manoband and Duoband beams have the following common features:
• Taper Swaged Tubing • Adjustable 52 n Gamma Match
• Full Compression Clamps • Quality Aluminum
• No Holes Drilled in Elements • Handle 4kw
• 2" or 3" A luminum Booms • Heavy Extruded Element to Boom Mounts

WlLSON AMATEUR ANTENNA SPECIFICATIONS
rOt • ......... ,........ ..... La • , T_... ~ Wind kMod - ..",bItd SfIippilll..... 8M*: Alltlo SidIo Ratio '";fh Hu.- E..,..." ....... - ,,10- Wsl",1 W.ilfi l

"B' "B' "BI EIei•••1C If" If.. ....., II.., ,.., ..., .....
M240 ... 17 .. .. 2 13'''' 38'r 10.0 2!50 10 B3 $290.00
M620 12.0 :zt .. .. • "4" 27V' • .0 120 10 .. ""'.00
M204 10.0 20 .. :zt 0 38'0' zrr 3.1 100 .. .. 130.00
..t .. 12.0 :zt .. :zt • 24'3" ,..... 3.7 03 0' .. 130.00..,.. 10.0 :zt .. 20 0 24'3" 15...• 3.0 7S .. 32 ...00..,.. 13.0 :zt .. 31 • ,..... 18'1" U 7 3 34 30 ...00

"'04 10.0 20 .. 17 0 18'0" In" 2.0 50 20 22 .....
DB54l2O) 12.0 :zt .. .. • 38'4" 27·... U ,.B ,.. 11. 299.00

(15) 10.0 :zt .. 0 24'3"
084311 51 ... 20 .. 29 0 24'3" 15'8" 0 .3 ,.. 30 30 1t9.QO

(10 1 10.0 25 .. 3 ,.....
DB3311 51 ... 20 .. 17 3 24'3" 12':r 3.1 .. 3' 33 " .00no) ... 20 .. 3 ,.....

All Wiieon Ani..,.,. .e FACTORV DIRECT ONLYI The k)w prices .... poeUble by eliminat ing lhe d...'s d iscounl . Moe anlennas
in 1tOdt . If you order ..y anten"... you mey pur~ a CDR Ham II for $1 24,95 or a CDR CD44lor $85.95. Send check or money
order. or phone In S.nltAmertc.d or MestICf Ch«'ge. All 2" Boom anten,... etlipped Ups,. 3" by truck.

CeUlor tPe<ie1To-. Antenne a Rotor Pedtege.

702·739·1931

80 • co • March, 1976

,
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WhentheFCC ap roves
a750kWpower evel

for 12 clear channel AM stations
to better serve the people

of theUnited States,
EI C tubes will do the job.

Your choice for Class C, Doherty, Ampliph ase or
PDM service.EIMAC makes it work. Varian,
EIMAC Division. 301 Industrial Way, San Carlos.
Cali fornia 94070. Telephone (415) 592-1221 .

•



Explore

the 'W'orld of V H F

Join the VHF action with the FTV-650B
and FTV-250. These matching economical
additions offer VHF transmitting and receiv­
ing when coup led to your HF transceiver.

•

FTV-250
2 Meter Transverter

VHF Mobile/Base Station

FT-620B
6 Met er T ransceiver

Our al l new 6 meter sol id state, 10
watt 8SB, CW and AM transceiver
features in one compact un it complete
band coverage in eig ht 500 KHz seg­
ments with 1KHz VFO readout ac ross
the enti re band. Provision for up to
four c rystal cont rolled channels in
each of the eight band segments. a
receiver offset clari fier, and an effec­
tive noise blanker - all add up to total
operating flexib ility. A built-in AC and
DC power supply adds to the porta­
bility of the FT-620B transceiver.

Add up all these features and you
have another tota l performance trans­
ceiver from the radio company.

W&§@lW
The radio.

FTV-650B
6 Meter Transverter

a
-------- ... _------------

•

--a

•

•

•

All Yaesu products are backed by a strong
warranty and a nat ionwide sales and service
dealer network.

See your Yaesu dealer or wri te for our
catalog . Vaesu Muse n USA, Inc., 7625 E.
Rosecrans , No. 29, Paramount, California 90723
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