


ore power 10 YOU,wilh

Power to get you to the
pole - Heathkit 5B-220
2 kW Linear•.. 36995*

Power up with 1200 watts

55 B, 1 kW CW - 22995*
Heathkit 5B-200 •••

1095*

2995*
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Heathkit Wattmeter!
5WR Bridge .. .

Provides 1200 W PEP SSB input, 1000 W CWo
Built-in so l id -s tate p ower sup p ly with circui t
breaker protecti on. Meter ing for SWR grid current.
pl ate current, relative power, plate voltage. ALe
output. Shielded, tan-cooled ampli f ier compart
ment. Pre-tuned cathode input circuit for maxi
mum effic iency and low di stortion.

The sturdy, ye t lightweight construc t ion of the
SB-200 is achieved th rough the use of a heavy
gauge on e-p ie ce al uminum chassis that is
partit ioned for extra strength and isolation of
components and c ircuit ry. This clean, open lay
out makes assembly extra easy, too. Kit 58-200.
50 lbs,

58·200 SPECIFICATIONS - 8and coverage: 80, 40, 20, 15 and 10
meters. Max imum power inpu t: 1200 W P.LP. SS B, 1000 W CWo
Driving power required: 100 W. Duty cycle: SS B, conti nuous voi ce
modulation; CW, 50% (key down t ime not to exceed 5 min.).
Th ird order distorti on: 30 dB or bette r at 1000 W P.E.P. Output
impedance: 50·75 oh m unbalanced; variab le pl-cutout ci rcuit.
SWR not to exceed 2:1. Input Impedance: 52 ohm unbalanced,
brced-oend pret uned input circu i t requires no tuning. Meter
functions: 0-100 mA gr id current, 0-1000 mA prate current, O'
1000 relative power. 1: 1·3: 1 SWR, 1500·3000 volts high voltage.
Front panel controls: Load; Tune; Ba nd; Re lat ive Power senst
trvttn Meter SWitch , Grid·Plate·Rel. Power·SWR-HV; and Power
SWitch, on/off. Tube complement: Two 572B/ T·160·l (in para l lel).
Power requi rements: 120 VAC @ 16 A (max.), 240 VAC @ 8 A
(max.). Cabinet size: 6% " H x 147/e" W x 1334" D.

Tw o sw itch-selec ted
rang es measure RF
output from 10-200
and 100-2000 W.. .
built- in SWR capabil 
ity for proper tune-up,
tran smi ssi on l ine to

antenna Z matching. Negligible loss for permanent
insertion into 50 ohm line. Remote detector permits
pl acement of meter in any convenient location. (6
ft. of cable suppli ed.) Kit HM·l02, 4 Ibs.
HM·l02 SPECIFICATIONS - Frequency range : 1.8 to 30 MHz.
Wattmeter accuracy: :±: l O% of tun-scale reading. Power eapa
bility: 10 to 2000 watts. Impedance: 50 ohm nominal . Connec
tors: UHF type 50-239. DimenSions: 5U/ ' H x Sif4" W x 61h" D.

The 58·220 uses a pair of conse rvat ive ly rated
Eimac 3-5002 '5 in grounded grid ci rcuitry to pro
vide up to 2000 watts PEP SSB input. And it can
be loaded to a full 1 kW input on both CW and
RTTY. A b roadband pre-tuned p i-input delivers
maximum effic iency with low di stortion over 80
thru 10 meters. Requ i res onl y 100 watts d r ive.
Bu ilt- in solid-state power supp ly can be wired for
eithe r 120 or 240 VAC. Buil t-in c ircuit-breaker pro
tect ion. Zener d iode regulated operati ng bias re
duces id ling c urrent for cooler running, extended
tube life. A large quiet fan is another plus feature.
Other features inc lude ALe to the driving unit to
prevent overd r iving ; front panel sw itch-selected
monitor ing of grid current. rel ative power and high
voltage; easy, enjoyable 20 hour assem bly. Kit
58·220, 69 Ibs.
$B·220 SPECif iCATIONS - Band coveralle: 80, 40, 20, 15 and 10
mete rs. Dri ving power: 100 W. Max. power input : SSB, 2000 W.
PEP; CW, 1000 W.; RTTY, 1000 W. Duty cycle: SSB, Cont inu ous
voi ce modula tion. CW, Conti nuous (maximum key-down 10 min
utes). RTTY, 50% (maximum transit time 10 minute s). Third er
der distortion: - 30 dB or bet te r. Input impedance: 52 ohm
unbala nced. Output impedance: 50 ohm unbalanced; SWR 2:1 or
less. Front panel controls: Tune, Load, Band, Sensitiv ity Meter
SWi tc"" Power, CW/ Tune - SSB, Plate me ter, Mul t i-meter (Grid
mA, Relat ive Power and High Voltage). Rear panel : Line cord,
circui t breakers (two 10 A). Antenna Relay (phono). AlC (phono).
RF Input (SO-239). Ground post. RF Out pu t (SO·239). Tubes: Two
Eimac 3·5001. Power required: 120 VAC, 50/ 60 Hz at 20 amp.
max. 240 VAC, 50/ 60 cycles, at 10 amp. max. Cabinet size: 81f4"
H x 14¥s'l W x 141h" D.

Provides 50 ohm non-inductive
load w ith SWR less than 1.5:1
for frequencies of 1.5-300 MHz.
Coax fitting to transmitter line,
& phone jack for relative power
measurements. One gallon coolant oil capac ity
(oil not included) perm its power up to 1 kw. Kit
HN·31 , 3 Ibs.

Heathkit " Cantenna"
Transmitter Dummy
Load . ••



HealhkirSSB,CW I NEW FM amps
NEW Heathkit
2-Meter Amplifier for cleaner
FM copy on the fringe ••• 6995*

40 watts nominal out for 10 walts in 
requires only 12 VDC supply.

Fully automatic opera tion - with any
2-meter exciter delivering 5-15 walls drive.

Solid-sta te design - all components
mount on single board lor last,
easy assembly.

If you're regularly working from a fr inge area. the
new Heathkit HA-202 can boost your mobile output
to 40 watts (nominal) . while pUlling a meager 7
amps from your car's 12-volt battery.

Install it anywhere ... in the trunk, under the hood
or dashboard . Use it with any 2-meter exciter de
livering 5-15 watts drive. Features fUlly automatic
operation. An internal relay automatically switches
the antenna from transmit to receiver mode when
you release the mike button.

All so lid-state design fea tures rugged, emitter
ballasted transistors, combined with a highly effi
cient heat sink, permi tt ing high VSWR loads. Tuned
input-output c ircui ts offer low spurious output
to cover the 1.5 MHz segment of the 2-meter band
without per iod ic readjustment. All components
mount on a single pr inted circu it board for easy,

4-hour assembly. Manual shows exact alignment
procedures using either a VOM or VTVM. And In
stallation is just as simple.

Kit includes transceiver connecting cable, antenna
connector. Operates from any 12 VDC system
additional power supplies are not required. Add
HA-202 power to your mobile 2-meter rig , and
boom out of the fringe. Kit HA-202, 3 Ibs.

HA·202 SPECIFI CATIONS - Frequency range: 143·149 MHz. Power
output: 20W @ 5 W In, 30W @ 7.5W in, 40W @ 10 W in 50W
@ 15 W in. Power Input (rl drive): 5 to 15W. InpuVoutput Im
pedance: 50 ohms, nominal. Input VSWR: 1.5:1 max. Load VSWR:
3:1 mall . Pow er supply requirements: 12 to 16 vac, 7 amps mall.
Operat lnz temperature rlnl': _300 F. t o + 1400 F. Dimensions:
3" H x 41/." W I 5"" O.

I

I
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I

New Heathkit VHF WaltmeterlSWR Bridge... 2995
Perfect tune-up tool for your 2-meter gear. Tests transmitter output In
power ranges of 1 to 25 watts and 10 to 250 watts ± 10% of fu ll scale.
50 ohm nominal Impedance permits placement In transmission line
permanently with little or no loss. Bullt- ln SWR bridge for tuning 2·
meter antenna for proper match, has less than to-watt sensitivity.
Kit HM·2102, 4 Ibs.
HM·2102 SPECif iCATIONS - Frequency ranle: 50 MHz to 160 MHz. Wattmeter accuracy:
:!::10% of full-scale reading.- Power capability : To 250 W. SWR sensitivity: less than 10
W. Impedance: 50 ohms nominal. SWR bridle: Continuous to 250 W. Co nnectors: UHF
type So-239. Dimensions: 51{." W, S}{," Hand 6" " D, assembled as one unit.
-Using a 50 {} nonindudive load.

See them at your Heathkit Electronic Center
or fill out coupon for FREE Heathkit catalog
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STEP UP TOTELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND@ARRAY"
By the only test that means anything . ..
on the air comparison ... this array con
t inues to outperform all competi tion . ..
and has for two decades. Here's why
· . . Telrex uses a unique trap design
employ ing 20 HiQ 7500V ceramic con
densers per antenna. Telrex uses 3 opti
mum-spaced, opt imum-tuned reflectors
to provide maximum gain and true FIB
Tri-band perfo rmance.

ONLY TELREX GIVES YOU ALL
THESE FEATURES • ••
• Power ' rat ing 4 KW PEP . . .

rain or shine
• Wind ratin g survival 110 MPH
• Patented b road-band coaxial Balun
• Heavy-duty steel gusset mount ing

plate
• Alum inum boom 2 in., 2V2 in. 0 .0.

x 18 ft .
• Large d iameter, .058 wall taper

swaged dural elements for min imum

weight and exceptional strength
to wei ght ratio

• Stain less steel electrical hardware

With a Telrex Tri-band Array you get 49
lbs, of educated aluminum engineered
and buil t to provide many. many years
of performance unmatched around the
world by any other make. Longest ele
ment 36 ft . Turning radius 20 ft . Shipping
weight 65 Ibs. Shipping conta iner 13 in,
x 5 in. x 13 ft .
Note: If not available from your dealer.
order d irect. You ' ll get fast. persona l
service.

Telrex Labs are design engineers, inno
vators and manufacturers of the world's
finest ¥4 to 160 meter commun ication
systems and accessories pr iced from
$2 5 to $25,000.

For tech nical data and prices on com
plete Tel rex line, write for Catalog PL 70,

TRAP

BALUN

Elements shorte ne:d;--"';t:__-,__
to show deta ils.

OTHER
MULTI ·BANO ~
ARRAYS AVAILABLE

MONARCH
TBS EM/4KWP $395.00

FOB Asbury Park, N.J.

TYPI CAL TE LREX MON OBAN O ANTE NNAS
Mod. 15M317· 15 mtr. 3 eJ. rotary, 10 DB gain, 4 KWP pow. rat., 2W' 0.0. x17' boom
Mod. 200326- 20 mtr. 3 eJ. rolary, 10 DBga in , 8 KWP pow. rat., 31'z" 0.0. , 26' boom
Mod. 2M609· 2 mt r. 6 eJ. array, 14 DB ga in, 300 Wpow. rat., I" x 9' boom ..
Mod. 2M814C· 2 mlr. 8 eJ. array, 16.5 DBga in, 300 Wpow. rat., 1.375" , 14' boom . .
Mod. 6M516- 6 mtr. 5 eJ. array, 13 DB gain, 400 Wpow. rat., 1.5" , 16' boom . . ....

$175.()(
355.()(;
39.95
59.00
63.95

Communicat ions and TV Antennas

1921 rex LABORATORIES
Asbury Park, New Jersey 07712 201 -775-7252

4 • CO • March, 1973



ZERO
BIAS

Ten meters is deader t ha n a doornail t hese
nigh ts. Yo ur buddy I G- miles away would be
hard pressed to hear your ba refoot lI eathkit
witho ut a dece nt rotary beam at each end of
the circui t. Two-met er f.m. sim plex would
pro ba bly do be tter. But while ten lies dor
mant, neigh boring l l -rnet ers ju mps with the
short ran ge garbage "communications" which
are the esse nce of ho bby-type CB o pera tion.

o w, man y Cbers may see m ignorant. but
few a re really stu pid. It doesn 't take too
much reaso ning power to discover that 10
meters is next door to II-met ers, and 10 is
too dead fo r the hams to be using. and most
o f the simple CB transceivers jus t need a fe w
crystals and a little re-peaking to put them o n
10. and most C B antennas will work - sort o f
- on IO-mct ers, and nobody's going to hear
them if they slide up to 10 becau se nobody's
listening. So , putting 2 and 2 together and
coming up with so met hing between 3 and 5,
the Cbers have discovered 10-met ers.

As is we didn't have troubles enough with
foreign BC and co mmercial interl opers, we're
now faced with a head-to-head battle with the
worst criminal element of the Cit izen 's Band
for the occupancy of 10-meters.

In the underworld vernacular o f this crim
inal element , they're known as "Sliders." I'd
call th em thieves.

There aren ' t many of them yet, but I' ll
guarant ee that if you sit o n your du ff for
very long and ignore them you'll find your
self vyi ng with " Canary Man " and "Big Mom
ma" fo r the DX when 10 starts to pick up in
a few years.

What to do? A ca mpaign to occ upy a dead
10-met er band would get about as much sup
port as Prohibition, but it couldn' t hurt to
try. A more realistic approach, though, would
be to spend an hour o r so sca nning that dead
IO-met er band for these thieves, and im
mediat ely notifying the nearest FCC moni
toring sta tion when you land o n e.

With FCC monitoring personnel in such
short su pply the immediate " crackdown"
effect ca n' t be anyt hing but sligh t, but it's
just possible that the word might get back
down to the l l-meter crimina ls that 10
meters is a nice place to visit but you would

not want to stay because the natives are
downright inhospita ble.

In all fairness it must be ment ioned that
amat eurs have unwitt ingly o r thoughtlessly
co ntributed to the exista nce of Sliders. While
so me o f these CB thieves have in fact co n
vert ed l l -rnet er gea r to 10 meters, many
mo re a rc us ing obsolete ama teur a.m. eq ui p
ment purchased fro m local hams o r from the
used equi pment shelves of a ma teur eq ui p
ment dealers. There isn' t too much that can
be done to curb the sale to CBers this obsole te
gear by dealers except to urge them to play
policemen . However, the privat e sale of ama
teur eq uipmen t to CBers or any non-ham ca n
and must be stoppe d. There's no excuse fo r
the ham who sells to t he CBer. li e ca n' t
clai m that he didn' t know - he just didn 't
care. And his no t caring wilt bring grief to his
fellow a ma teurs a nd ultimately to him . The
few dollars that most o bsolete a.m. gea r wilt
bring in an illici t sale to a CBer is the dirtiest
o f money. With the recent FCC permission
for Nov ices to use l Ovmet ers. and to use
v.L o.:s , there's an enormous new market fo r
that o lde r gear right here in amateur radio ,
There's no need to sell it to th e CBer. For
that matt er, I would soo ner see the ham give
his old gear to a Nov ice o r ship it overseas to
a DX stat ion for his local newcomers. But to
sell it to a man who's going to use it against
you is lik e selling a gun to a mugger for him
to hold you up with.

Think about it. In the time it to ok to write
thi s I've monitored NINE Sliders in round
table QSO's from 28.0 to 28 .5 mll z!

516 883-6 223
That's the telephone num ber to dial for

the newest service to be offered by CQ. Right
now you can dial day o r night for the most
up to dat e short-ter m propagation fo recas ts
available to ama teurs any whe re in the world.
The new special telephone num ber ca rr ies a
pre-recorded message giving propagat ion con
dit ion s fo r a o ne-week period - Monday
th ro ugh Sunday - advising of unusual prop
aga tion condi tions and ex pected band con
dit ion s from 160 through 2-meters. This ser
vice will supple me nt the Propagat ion Column
appea ring each month in CQ, wh ich st ill re
mains the most accurat e and informa t ive
source of detailed propagation informa tion.

The new Dial-A-Prop informat ion will be
supplied by CQ's Propagation Ed ito r George
Jacobs, W3ASK , int ernat ionally acclai med
expert in the prediction of rad io propagation
condit ions. 73, Dick , K2MGA
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The biggest, broadest, finest line of amateur
power ampl ifiers

2K.... . . . THE " WORKH ORSE"
Th e 2K·4 linear ampli fie r offers engin eering , construction
a nd fea tures second to none. a nd at a price th at m ak es it
the be st amplifier value eve r offered to Ihe amateur.
Constr ucted w ith a rugged ness g uaranteed t o provid e .
long lite of relia ble service, its hea vy duty co m ponents
a llow i t to loaf a lo ng even a t full leg al power. If you w a nt
t o put that st rong clea r s ignal o n the a ir that you've pre 
ba bly heard from ot he r 2 K users . now is the time,_ M O'oIe
up to the 2K.... . Floor console o r desk model •.• $845.00

2K-ULTRA • • • THE " ULTI MATE"
There has n eve r been an am at eu r linear a m p lif ie r l ike
the new 2K·U LTRA. Sm a ll and lightweight, yet rugged
and rel iable ... all that the name im plies. The ULTRA
loafs along at fu ll leg a l po .....e r ..... ithout even the sound of
a blo.....er. Its anod e heat is s i len tly a nd effic iently coo
ducted t o a h eat si n k through the use o f a pair of Eimac
8873 tubes. In fact. all o f i ts com pon ents are the very
best obtainable. The price . • . $845 .00

TEMPO / 20 0 1
Sm a ll but po .....eerut, reliabl e but inexp en siv e, thi s a m pf i .
fier is an ot her top valu e from H enry Rad io . Using t .....o
8874 grounded grid triodes f ro m Eima c. the Tempo 2001
o ffers a full kilo ..... att o f po.....er for sse operation in an
unbeliev ably compact p ackag e (tot a l volum e is .8 cu . t t .) .
The 200 1 has a buift-ln solid st a t e po.....er supply. a buttt-in
antenna relay . and built -Irt Qual ity t o match much m ore
expensiv e am p lifie rs . This equipment is totally com p at i b le
..... ith the Tem po One as ..... e lt as most o t her amateur tre n s
ceive rs . Com pletely ..... ired and read y for operation . th e
2001 includ es an ln t een al b lo .....e r , a re lative RF power i n 
dic ator. and full ama teu r ba nd coverag e from 8 0·)0
m eters . $545 .00

TEMPO/6H2
The Tempo 6N2 com bines most o f th e fine features of
the 200) for 6 and 2 m et er am ateu r oper ation . The am.
p l ifier uses t he same small ca b in et , the sa m e m odem
t u bes. the same inherent q uality for 2000 .....atts PEP
input on sse o r ) 000 .....atts i n pu t on FM or CW , The r ig
is com pletely ired in one small packag e ..... it h an in ter nal
solid ·sta te po er supply. buur-in b lo .....er, and RF' re l at iv e
po.....e r indica tor. $595.00

3K·A CO MMERCI AU MILlTARY AMPLIF IER

A h igh q uality linea r ampli fie r d es igned f or com mercial
and m ilit ary uses. The 3K·A employs t .....o rugged Eimac
3 ·5002 grounded g rid t r iodes for su perior linearity and
p rovides a conserva tive three k ilo .....atts PEP input on
sse ..... i th efficiencies i n the r ang e of 60 % . This resu lts
in PEP output in excess o f 2000 atts . In addition, the
3 K·A prov id es a heav y d uty po e r supply capable o f
fu rn ishi ng 2000 .....arts o f con tinuous duty inp u t f or eit her
RTTY or CW ..... i th 1200 ..... arts out p u t . Price " . $1080 ,00

PrICeS wbltd to thll'll\! _Ithout eetee
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OUR READERS SAY
RTTY on 20m. C.W.

Edito r, CQ:
.\l y conce rn about cond it ions o n 20 meters

prompts me to worr y about the future of C . \ \! . op
era tio n. 20 is o ur most dependable band fo r OX
and as ma tters stand a t the present , I wonder how
long it will remain so.

I am of the o pinion that c.w. is the life blood of
ama teur radio : I thin k it should a lway" remain so .
All of us that agree wit h thi s will have 10 do some
thing to saw c.w. and we will have to do tha t "o rne
th ing soon.

I'he threat to o ur last re main ing 100 kHz is the
monstrous signa ls emit ted by RFf' Y. T hese sta tions
an' slowly taking: over. The cha t ter ing gibberish
tha t they send o ut is impossible to copy th ro ugh.

.\I y conten tio n is tha t R'Tf' Y is not ham radio .
Thiv type of signa l sho uld not be allowed in the c.
w. por tion of any band. RTfY and T V shou ld be
uwigncd an area of their own.

A ..tro ng case shou ld be ma de to the I·CC
3{:ain\.l th is in tolerable me thod of tra nsmission.
My feeli ng is that those who usc it must have lillie
fce fi ng fo r ham radio o r muc h concern fo r the
c haos they create.

John Rogers
Elmo nt . NY

Nicaraguan Qu ak e

Editor. CQ:
T he In ternational ~I i ssi on Radio As..ociat io n

wishe.. to thank all the hundreds of hams who han
d led traffi c on and off the I~I RA ne t . du ring the
Nicaraguan ea rthq uake emergency . This net was
designa ted by Genera l Somoza and Ge n'L Roger
Hermudez , YN I R H. as the officia l o u tle t for traffic
from all pa rts o f Nica ragua to the nor th. l~tRA was
activated fo r d u ty o n Dec. 23. and o perated seven
day s a week, fro m da wn to dusk and later if band
condi t ion permitted. Over 1500 messa ges o r phone
pa tches were handled d uring the cr isis. Part icular
tribute sho uld be paid to Frank Sava t. W5YOI. o f
Lo ui ..lana. the vice presiden t of l~tRA . who spent
almos t fu ll ti me as ne t con t rol. Frank was abl y as
vi st ed by the alterna te net con t ro ls. who also kept
the traffic moving smoothly . T hey included \VA2
RI'V. \\'A 2Fl.I . IVA 211'~1. IVB 2I'SS . IV4BOZ, IV4
DAV. IV4IKS. W4KKR . WB6IXC. IVA 7lUB. W8 9
e C Hoand \\'91.11. HRI~IM took care of the Cent ral
America tra ffi c an d VE5 BO handled the Ca nad ian
me..sage s wh ich were later put on the Ca nad ian
Coast to Coavt net. I have. undoubt edly om itted
so me culls. hut plea se excuse thi s as th ings were
pretty hectic a t WIMD during this period. If yo ur
cal l did no t appear. please accep t m y profound
a pologi es.

The pa rticipa tion of US. Lat in American and

Canadian sta t io ns on this net wo uld be most ap
preciat ed. The net meets o n 14 ,280 k Hz, at 1900Z
to 2000Z. and evenings from 0 100 to 0200 GMT,
band cond itions permitting. T he pu rpose of the
ne t is to promo te good will and handl e written o r
phone-patc h calls and messages fr om the mission
field s. deployed personel and an y one who needs
assis tance. The I~IRA is non-denominational and
it's motto is " People Helping Peo ple ."

Sy lves ter Con nolly
Presiden t n l RA

Getting the Edge on C.W,

Edito r. CQ:
You have two excel len t articles a bout c.w. in

the Augu ..t and December ed itions . I got the article
about " the edge in the Amateur Ex tra exami na
tion" ju.. t o ne day before the test and it hel ped me
to pass it.

I have some difficu lties in finding an old edi tion
of the Candler System. AI D'Onofri o thinks that
still some sys tems are aro und and should be avail
able. I f you know a ny wa y to ge t one. I wo uld
apprecia te it.

Paul Krug, WB 21XY
Hempstead , N Y

{Co ntinued on page 99{

Announcements
Muskegon, Michigan

The 1973 ARRL Grea t Lakes Division Conven
tion will be held March 23-24 in \I uskego n. Mich i
gan. Wo uf Hong cere mony a nd ha m hospitality
Friday at the Ramada Inn : tec h sess ions. swap &
sho p and exhibits Satu rda y at Muskegon Com mun
it y College: d inner and dancing Saturd ay evening at
Ramada Inn. Registration $2. 25 . For info con tact
Co nven t io n Coordinator WA8GVK .

Baltimore. Maryland
Greater Baltimore Ha mboree. Sunday April 8 at

10 A.\t. Ca lvert Hall Co llege. Goucher Blvd. and
LaSalle Road , Towson. Mary land 2 I 204 . ( I mile
sou t h o f Exit 2M Beltway-Interstate 695 ) Food ser
vice. prizes. Ilea marke t. Registra tion S2. No table
charge or percen tage. Contac t W3WVC at abo ve
add ress.

Midland, Texas
The Midland Amateur Radio Club will hold

their annual Sa in t Pat rick s Day Swapfe st on Sun-

{Co ntin ued on page 9 9{
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The amazing Millen dipper has

•
01 Q e-

-

7 COi lS
•

®

PROTECTIVE rS~~(:;
POLYPRO PROPYLENE

CARRY CASE

MANUFACTURING COMPANY, INC.
1SO EXCHANGE ST.. MALDHI. MASS. 02148

G) No power co rd.
'2" Performance equal to or superio r to the
'6ibest tube type dippers.
@1 .6 to 300 MHz

@Smooth meter reading over tuning rangE) .'
@ GOOd Dip.

® s ensit ive metering ~yst~ m. using
zero supp ressing CirC UIt.

(j) Q-Mult iplier for very sensi tive
absorption-type wavemeter.

TEL . (6 1 7) 3 2 4 ·'U 0 8

Complete with coils . alkaline 1110
battery and c arrying case •

BY CHARLES ]. SCHAUERS.
W 63QLV*

Te m po O ne Transceiver Operation on
75 Meters

There is 110 transceiver made that is per
fect. and I persona ll y wi ll argue with any en
gineer ex ta nt! SOl11e transceivers arc be tter
than o thers (in many ways ) b ut ye t when

mcnt produced during the last 25 years, it
would take a great deal of time to get the in
formation concerning these sets into the com
puting system so that it could be re trieved
quickly.

The problem of stor ing information in
co m puting systems is a large one. It sti ll takes
a la rge number of people to feed modern day
com puters with changing data and keep this
up-to-date. especially if the in fo rmatio n m ust
be paraphrased.

As far as I know. there is no computing
system in bei ng which has been filled with
amate ur radio troubleshooting in formation
etc .. so obtai ning in formation is no t a lways
an easy matter.

I takes time to answer questions properl y.
So during this transition period of Q & A Edi
tors please be patient. \Ve do not know it all
and there arc questions we can not answcr
but we try.

Q
Z
c(

Q & A IS a tree technical Jlssisla nce pro,ram offered b~ CQ to
its readers . We as k ,our coo~ral ion to enable us to ass ist as
many amateurs each month IS possible. Always i ncl ude a self 
addressed sbmped envelope With yout Quest ion . On ly one cues.
t ion per le tter. please . Before writ ing to as k where a published
art ie r.. appeared , try 10 find it yourse lf by eonsu l ~mg th e annual
indexes of the various amat eur magal ines. Mul auesnons 10:
CQ Q & A, 14 Vande rven fer Ave ., Port Wa shington. N.V . 11050.

B ECAUSE technologies a rc cha ng
ing so fast . there is an information

f explosion. Even the largest comput-
, / cr cannot handle all of the new in

formation generated yearly in the
various engi neer ing d iscipl ines.

Even if a co m puter la rge enough existed
today to handle say a ll amateur radio equip-

•
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for the most advanced antennas under the sun!

• Maximum power input 1 kw AM ;
4 kw PEP

• Wind load 99.8 lbs. at 80 MPH
• Surface area 3.9 sq. ft.

Improves transfer of energy to the antenna;
eliminates stray RF; improves pattern and FIB
ratio. 514.95

HY-GAIN ~®~rnffi

DER

FERRITE BALUN MODEL BN-86

HY-GAIN ElECTRONICS CORPORATION
P.O. Box 5407·FA . Lincoln. Nebraska 68505

The best antenna of its type on the market. Four wide spaced elements
(the longest 36'6" ) on a 26' boom along with Hy-Gain's exclusive Beta
Match produce a high performance OX beam for phone or CW across the
entire 20 meter band.

See the best distributor under the sun ... the one who handles the Hy-Gain
204BA Monobander.

Model 204BA (4-element. 20 meters) $149.95
Model 203BA (3-element. 20 meters) $1 39.95
Model 153BA (3-element. 15 meters) $ 69.95
Model 103BA (3-element. 10 meters) $ 54.95

... a
tiger

on
20 meters

• 10 db forward gain
• 28 db FIB ratio
• Less than 1.05:1 SWR

at resonance
• Feeds with 52 ohm coax

The 204BA Monobander is ruggedly built to insure mechanical as well as
electrical reliability, yet light enough to mount on a lightweight tower.
(Recommended rotator : Hy-Gain's new Roto-Brake 400.) Construction
features include taper swaged slotted tublnq with full circumference
clamps; tiltable cast aluminum boom-to-mast clamp ; heavy gauge ma
chine formed element-to-boom brackets ; boom 2" 00; mast diameters
from 1Y2" to 2Y2" ; wind survival up to 100 MPH. Shipping weight 5t pounds.

Ma rch, 1973 • CQ • 9



5.W.R. Meter
" 1 bought a popula r foreign made s.w.r.

meter. It has two meters o n it, and the reason
1 d id buy it was because it cost so little. But
I'm having problems. 1 usc I kw p.e.p. \Vhcn
I load up o n c.w, position everything seems
fine. but when I switch to s.s.b . the meters are
erat ic . They bounce (the needles ) all 'over
the pl ace.' \Vha t' s c oo ki ng? I know the
needles sho uld move as 1 tal k (excitation ap-

325-3A From 3253 (Co llins)
" Last month you published informat ion o n

the K\VM -2 conversion to a '2A. An y in
fo rmat ion o n the t ra nsm itte r 325·3 to a
32S-3 AT'

Yes. Ask for Service Bullet in No. 7 wh ich
te ll s you how to co nvert th is set into a 32S
3..-\ , genera l coverage. Also as k for the 32S-3
Service Bultct !n Revision I, wh ich gives you
addi tiona l information. Add ress your request
fo r this to Colli ns Radio, Publ icat io ns E n
ginceri ng Department, Cedar Rapids, Iowa
52406 or the add ress given in last month's
colu mn.

you ge t down to "brass tacks" all have some
component or design faults-in other words,
the tra nsceiver could be made better-but
ne ller perfect. For perfection implies that
heaven has finall y " landed" on earth! This
will never happen.

A "problem" (easily cured as described be
low ) has appeared with the Tempo One
transceiver. It has been noted that that the
maximum power out put docs not always oc
cur simulta neously with the dip as ind icated
o n the plate meter when o pe rati ng o n 75
meters. This wo uld lead o ne to be lieve that
the re is a neutralizi ng p roblem. If the se t ap
pea rs to bc in neu traliza tio n o n 10 and 15
meters, the 75 meter proble m is one of an
improper LI C ra tio in the pi-network, ra ther
than neut ra lizatio n. Please refe r to the Q & A

COl.UMN o f CQ for Oct ober 1972 which gen
erated this addi tiona l information (includi ng
th is sol ution) which was su pplied by W alt
Henry of Hen ry Rad io.

So lution : ( I) Remo ve all cable connec
tio ns f rom the hack o f the set. ( 2) Remove
T empo One from its cabinet . (3) Locate the
ca paci to r, Cnu, which can be reached from
the bottom of the chass is a t the last wafer of
the bundswitch . (4) C hange C", from a 1000
pf capa cito r to a 250 pf silver mica rated at
1000 v.d.c, (5) Put the set hack together.
Th at's a ll there is to it . Thanks Walt !

9 EL EMENT YAG I
GA IN : 16 db.
Mode l: MY-144- 9

5 ELE MENT YAG I
GAIN : 12 db.
Model: MY-144· 5

DIPLOMAT - 2
Model: 01-2

DIPLOMAT SPEC IAL

Mode I: 0 1-2~A:-.. ..::::::i'
For deta iled s pe ci fi c a ti o ns , s e e
your outhor ized Mos ley Dea ler
or wr ite Dept. 2 12 •••

Matching s ys tem in c orporale s a 200 Oh m
folded dipole with a 4 to 1 co a xi a l balun.

Element length i s ad justable for c r i t ica l

tun i ng .

VERTICAL GROUND PLANE ...
with special custom feature s for

150 to 170 MHz.

Ga in: 3.4 db. compared to 1 /4
wave ground plane. Power Rated:

1 KW AM; 2 KW P .E .P. SSB.
Frequency Range: 144 - 148 MHz.
w ith s peci a l c us tom feat ure s for
150 - 170 MHz•• VSWR: 1.5/1 or
better at resonance .
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SPECIAL OFFER FOR CQ SUBSCRIBERS ONLY

Our circulation department has made an exhaustive study of the costs involved in processing

renewal subscri ptions. Thi s st udy indicates that the average sho rt term subscription renewal

costs a pproximately $2.00, taking into account postage, printing of renewal forms, labor, etc.

We feel that th is is an ex t reme waste, and that the money wou ld be far

better in the pockets of our subscribers. Since CO enjoys a renewal per-

centage of a bout 80% each year, the savings will be substantial for the

amateur fraternity as a whole.

Thus, we offer present subscribers only. the opportunity to place low-cost,

long term subscri pt ions, while the present subscription is still in effect.

Th e cost of these subscriptions will be $12.00 for the first three years

extension , and $3.75 for each additional year thereafter. Not only will the

CO long-term sub save you substantial money. but it will reduce drastically

the possibl ity of computer errors on future renewals.

This offer may be made only on the special post card printed on the maga

zine mailing wrapper wh ich is used for su bscriber copies only. We may have

to withdraw this offer at any time, so prompt action is suggested.

Dick Cowan, WA2L RO

PUb li sher o f CO

March, 1973 • CQ • 11
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Dynam ic Stability
"Wha t does dy namic stabili ty mean as ap

plied to power supplies that power s.s.b, sets?"
I assume you mcan transmitters. \Vell , it

means that the power supply has enough re
sen-e power to assure linearity as wcll as
power demands requ ired by the amount o f
exci tation used . This is a simple explana tion.

Thermal Noise
"What is therm al noise?"
Elcctromagnetic noise omitted by a hot

body . .. It 's ofte n called Johnson Noise.
(T he 'body' is not human but electron ic as
applied to communications ( for example ) .

Equipment Evaluations
" Reall y now, do you believe the infonna

tion relative to ham equipment eva luatio ns
one reads in all ham magazines?"

If they a re made by Bi ll , W2AEF, I do.
He docs the evalua tions for CQ . . . without
adve rtising in mind. But remember onc th ing,
when he tests and evalua tes, his environ
mcnt is different than yours, and if he sta tes
a parameter that just doesn't seem to be pres
ent when you obtai n equipment, don't blame
him.

Gonset IV Communicator on FM
" I want to put my Gonsct IV Communica

tor on f.m . \Vhat is the simplest way without
modifying the set?"

Palomar Engineers, Box 455, Escondido,
Cali f. 92025 produces a keen unit-no modi
fi catio ns. It will handle the communicators
I, II, III , IV or the G C-105 .

HW·l 00 Hum
"T he Heathk it HW- IOO is used by many

amateurs throughou t the world. T his is a

[Continued on Page 90 ]

plied ) but these things 'wander' all over."
Diffieult question. I had one of the meters

that you mention . I found a bad diode. J
changed th is and everything was ok. But there
could be other ca uses too. Poor co nnec tions
of coax, intermittent ground, etc., etc. could
cause erratic operation. If the meter is oper
ating properly on s.s.b. the reflected power
meter needle should be practically sta tionary
and the other meter go to the limit you set on
c.w. Check your whole antenna system be fore
you do a th ing. You could have some bad
coax . corrosion of con nections at the beam
proper or another defect within the meter
itself.

REQUEST FREE CATAlOG.

In Can.da contact Char les W. Pointon, Ltd.

-

for
double
duty
on dozens ofpopular screws & nuts

= 000 0 •
Three new assortments have joined Xcelite's fa mily of
"Compact Convertibles." Each an Xcelite " original." No
where will you find such a variety of sizes and types in a
midget set. for driving slotted. Phillips, Allen, Scrulox®,
hex, and clutch head screws. And hex nuts.

All of professional quali ty, precisio n made of finest
materials. All doing "double duty" with torque amplifier
handle that slips over color-coded midget tools for longer
reach, greater driving power. Each easily identifiable on
the bench or in the service kit thru Xcelite's exclusive.
optically clear, plastic " show case" that closes securely
with positive snap-lock.

nationwide availability through local distributors

PS1 JO 3 slot t ip, 2 Phillips screwdrivers ,
5 nutdr ivers
PS 140 4 slot ti p, J Phillips screwdrivers.
3 nutdrivers
PSG 3 slot tip , 3 Phillips scr......drivers

PLUS ps••. PSI2 0. PS7. PS. 9. PS"
a nd PS·TR· l with nryinl seleclions
of screwdrivers and nutdrivers _

NEW!

!1fJ@

r - -- -- - ,
I I
I I
I XCELITE INC. • 62 BANK ST•. ORCHARD PARK, N. Y. 14127 I
I Send General Cl t.loC No. 171 with in form. tion on I

Midl et Driver Sets.
I n.m. I
I II add reu I
I cit, st.le & lone I
~------ J
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11 years ago the ':,aD
mobile antenna ~

concept shook the ham fraternity

vvith "fixed station reports
from the mobile" I
- it has s ince been the most

imitated but never equalle
Hu stler and only Hust ler gives you 11 years of proven performance, m echani
cally and electrically superior to all others. You ge t except ional repor ts on
every band , jowest SWR and broadest bandwidth . Match ing devices are not
required . Use any convenient length of 52 OHM feed line. Choose from
either standard or super resonators and buy t he m ast and resonators for t he
bands you o perate.

Convenience of fold -ove r mast for rapid band cha nge or easy garaging,
opt imized performance on each band and a t im e proven concept in m obil e
com m unicat ions, a conce pt veri f ied by the overwhe lming m ajor ity of ama
teurs. are yours on ly with Hustler !

Model MO~1-54 " Mast for Deck or fender mount - Fold s at 15" above ba se .

Model MO·2- 54" Masl fo< Bumper moun! - Folds a1 27" above base .

Price: $12.50

. Price: $12.50

STANDARD HUSTLER RESONATORS- 400 Watts Power-Normal SSB

RESONATORS - Legal Power limit - Normal SSB Duty Cycle

.10 meter resonator $11.95

.15 meter resonator 13.95

.20 meter resonator 15.95

.40 meter resonator 19.95

.75 meter resonator 24.95

.SO meter resona tor 24.95

The orig inal
hing e and

sleeve c lutch
mecha nism.

Rot ates 360 · in
horizont al plane

Duty Cycle

$ 8.50
9.50

10.50
12.50
14.50
14.50

. 10 meter resonator
.15 meter resonator
.20 meter resonator
.40 meter resonator
.75 meter resonator
. 80 meter resonator

•

ModeiIlM ·lO .
Model RM ·1 5 .
Model RM -20 .

I
Mode! RM -40 .

- Model RM ·75 .
Model RM -8Q .

1 1SU~ER HUSTLER
- Model RM-I0S .

Model RM-15S .
Model RM·20S .1. Model RM-40S

... Model RM·75S
Model RM·8QS

the best!

:).

•
who recognize

Available from all distributors

NEW TRONICS CORP '5800 COMMERCE PARK DRIVE
- • BROOK PARK . OHIO 44142

Export Dept Reburn Ag encies. Inc.. 349 W.14th St.• New York. N,Y. 10014. Cable Address: Roburnlge - New Yo
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t e TELEX

PROFESSIONALS
for radio communications

Telex has designed headphones and headsets to professional standards
for 35 years. For use in aviation, education, business and industry.
Now Telex is offering a full line of headphones and boom mic
headsets for your critical radio communications requirements. Featuring
professionally proven design and engineering.
Telex headphones are lightweight so they can be worn
comfortably for hours.
Telex headphones seal out room noise and acoustics. Concentrate
sound reproduction at your ear. And eliminate undesired sound.
The resu lt, you hear more!
Telex boom mic headsets provide the ultimate convenience in
radio transmission. That's because the attached mic frees your hands
completely for logging, phone patching, or frequency adjustments.
Telex headphones and headsets will maximize the efficiency of any
rig. And they're priced from $5.95 to $99.95, so there's one to
match your rig and pocketbook. Ask your dealer to show the
complete line or write for a free catalog.

DUAL DYNAMI C HEAD·
PH ONES - Deluxe foam
cushions . Great in noisy
environments or fordigging
out weak signals.

MOND SET ' - Feather
weight under chin head
phone . Single magnetic
drive. Adjustable aluminum
tone arms.

P R OO UC TS O F SO U N D R E S EARCH

TWINSET ' - A long time
favorite of pilots, broad·
casters and communica
tions operators. Adjustable
sound arms.

DUAL DYNA MIC HEAD·
PHONES WITH CERAM IC
BOOM INC. - Mic output
55 db. Use with any mobile
or base station.

T E L E c ... .."o.. DOU"LE O'....OND ElI'CTIlO"'CS l TO 0<0""0
(URO PE Ilo,<,u SOUND CO" """Y INC ...-.e NOrt~ ".,ft . ...., ~ ,_....... .. v "no 1,1 . ...
,NTl A..A"O..Al lEU x EX PO RT DE PT IMIOO ..I<l'oc~ ..... So .. 'n...._'• . M'M ~&44'0 U' A

C O M MU NIC A T I O NS DI VISION

9600 ALDRICH AV EN UE SOUTH
MINNEAPOLIS , MINNESOTA 55420
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"Ulomalit
lin l mn lrol

6·",...il ion d.. l",nlrd
" 'IF ", ha nn..1....11"('"101"

Earn money in
your spare time !
Learn Color TV

Servicing as you build
NRI's NEW 25" SOLID STATE

COLOR TV FOR HOME TRAINING

lIancl__oodVain uhin..t. a l fNJ "'Ira fOAL
(Olfrr..d 1»111 h1 :\RI )

Add re••' _

N R I

APPROVED UNDER 01 BILL
Ir yo.. h. " "eli .1 J .n y

.1 1. 19.':05 . 0 In r" .
..h ...-k G I Ii".. in lh ' ''.n

l "'l f . n ,,, ,..,,
N..... --.=...=.. A'., _

The sa me innovat ions which ha ve helped
train thousands of men like yourself at
home are now availa ble to you. Rush
the coupo n for a free full-color catalog ;:':';;;
which spells out the N R I "discovery '
method of I..",mi ng in Color TV Ser
vicing, Comm unications, Indus t rial
Elect ronics. and even Au to M echan
ics. There 's no obliga tion .
N o salesman will roll.

MAIL FOR FREE NRI CATALOG L.:::::'::-':::':= = ='--'

introd uce a nd correct d efects into ci rcu its, a nd make
repairs on y our own a nd othera' sets.

Train with the leader-NRI

~
-------------------~

1 NRI TRAINING . u-ou
nr 3939 W'lCon s 'n Ave ., W• • h 'l\QlOn. D.C. 20016

Pitt... se nd me y()I.lt new eel.log. I hltve c"-C kecl 1!'Ie
held 01 mol l i n te r• • t t o me . No a. 'esm8" . iII ce ll.

o TV-"-d>o 5emc"''ll 0 Compotl•• E"o;"o"~,
jw,lt. colol1 0 Elecl lOn OCI T..chnolo; ,o A'h-. .....d Color TV 0 El«fronle. 10. ..",_t >Of!

o Complel. CO"'m....oc."_ 0 a..1<: Elei;tron,u
Elecl..... OC . 0 e u ic 0.'. P~"""Qo FCC l ie..... . rod Coml?\ll. ' P'~ '."'''' '''Qo " " c,.n Cotnm..n'C:.I,o nt 0 " IIlo mol i.. Mec h...,U

o Mobile eo n iu Uon. 0 A" pl •• nee se""l.''''9
O M Co", ";:. ..on.
0 ' R.d'G 0 e n lC:. lie.. to. I. cl. Oft GI Bm

r

the simplified N R I way. T exts a re "bite-size" a nd Iully
illustrated , lea ding y ou step by ste p to a thorough knowl
edge of electronlca. In add it ion to the 25 · color TV kit,
you receive a wid e-band service type O!iCiIlOMC'Ope, a
color bar crotlotiha u-h generator ... along with other
va luable equipment you will use to perfonn experiments,

e

You'll learn faster and easier with th is
exclusive NRI set .. . built from the
c ircuits up specifically for NRl's
Color TV Servicing Course

With the big demand for men who can service television
a nd radio sets, you ean tum your spare t ime into mo ney
by learning this valuable skill . Now N R I ca n ma ke it
even easier for you • . . with t he exclusive 25 · square
p icture lube, solid chassis. color TV set that you build
yourself with N R I's 'I'v -Rad to Servicing Course.

Learning at home is easy
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People W 0 now 0 out uo it

know obout S ent r y

~:~. -

•

From South Africa to the Hawaiian Islands, you 'll find
Sentry crystals. The personal choice of both amateurs
and professionals.

You 'll also find us as standa rd equipment

in the best of rad ios, and wherever quality,

dependability and service are important. If

these are important to you then specify

Sentry crystal s.

Today, more and more people are tu rning to

Sentry. That's because we take extra care to

make sure when yo u buy crystals from Sentry

you "Buy the Best" .

If you haven 't rece ived a copy of our new

1973 Catalog of Prec is ion Ouartz Crystals

and Electronics for the Comm unications

Industry send for your copy today .

"Buy the Best "

SENTRY MANUFACTURING COMPANY
Crystal Parle, Chicleasha, Olelahoma 73018

______PHON E, 405-224-6780 I TWX 910-830-6925 --------_
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THE GAlAIY 550A
MORE POWER, MORE FLEXIBILITY FOR TH E Fixed Station

•

GT ~ 5 50A Transceiver

-
e
•

••
fi 6

• • .i-- •Order No. 855 Ham Net $595.00

The GT·550A is the best transceiver on the market tor the money. Bar none.Costs just $595.00 and
runs 550 watts. Operating either fixed station o r mobile, this transceiver is guaranteed to have a
top frequency stability after warm-up. We're so proud of the stabili ty we include a graph wi th each
GT-550A showing the purchaser how stable his rad io was when it went th rough fi na l check. 550
watts SSB; 360 watts CW; sensitivi ty better than .5 uv fo r 10 db S..-NlN ; stable- 45 db carr ier
suppression; 25 KHz calibrator and vox opt ion; no frequency jump when you switch sidebands.

RF.550A contains high accuracy watt meter; cali brated in 400 and 4.000 wall scales: switch
for forward o r selected power; switch to select 5 antennas o r dummy load. Order No. 857
Ham Net $75.00

RV5S0A is a solid state VFO. Function switch selects the remote unit to contro l Receive
Transcelve-Transmit frequency independent ly. Order No. 856 Ham Net $95.00

SCSSOA Speaker Console with headphone jack . AC400 power supply will mount inside.
Urder No. 858 Ham Net $29.95

AC400 Power Supply is heavy duty solid state to operate GT-550A at full power, on SSB or
CW, and with switch selection of 11 5/ 230 VAC, 50/60 Hz input voltages. Order No. 801 Ham
Net $99.95

/
/

Hy-Gain's Super Thunderbird TH6DXX
• "Hy-O'' Traps • Up to 9.5db forward gai n • 25db front -to
back rat io • SWR less than 1.5 :1 on all bands · Takes maxi
mum legal power · 24-foot boom. Order No . 389
Ham Net $179.95

Hy·Gain's 18 AVTfWB
• Wide band performance, 80 through 10 meters · Three Hy-a
traps · Top loading coil > True 1/4 wave resonance on all
bands · SWR of 2 :1 or less at band edges. Order No. 386
Ham Net $59.95

Hy-Galn's Thunderbird TH3Mk3 (not shown)
• " Fly-a" traps • Up to Bdb forward gain • 25 front -to-back ra tio
• Takes maximum legal po wer. Order No. 388 Ham Net $144.95

Hy-Galn's 400 Rotator/Indicator
• Handles large beams and stacked arrays with ease - up to 10 times
the mechanical and braking capability of any rotato r on the market.
Order No. 400 Ham Net $ 229.95

EASY FIN ANCING • 10 % DOWN OR TRADE·IN DOWN • NO FINANCE CHARGE IF PAID IN 90
DAYS • GOOD RECONDITIONED EQU IPMENT • Nearly all m akes and m odels. Ou r recond itioned
equip ment carries a 15 day tr ial , 90 day warranty and may be traded back within 90 days fo r f ull
credit toward t he purchase of NEW equipment . Write for bullet i n. Export inq ui ries invited .

TED HENRY (W6UOU) BOE HENRY (W/lARA) WALT HENRY (W6ZN)
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FM COMMUNICATIONS FROM

n a
-

sr-c220 Solid State 220 MHz Transceiver

Pioneer the 220 MHz band with this more than adequate for this exciting
new Sta ndard t ran scei ver. An all ne w ba nd . Easy c ry sta l access
solid state radio designed to move through "snap open" trap door. In
with the growth. Features our exclu- corporates provision for tone coded
sive "Astropoint" design with selecti - sque lch (C .T.C .S.S.) and exte rna l
vi ty, intermodu lation and interference oscillator. Included are microphone,
rejection not found in low cost radios. mounting bracket, and 4 channels.
10 Watts output and 12 channels are Get in on the Action Today!

sc·a RPT·4 New·220 MHz Re pealer
A complete FM Repeater available
exclusively for this new Amateur band .

Features:
All solid state circuitry , with 10 Watt s out.
Carrie r Operated Relay .
Adjustable ca rri er delay and time out timers.
Provision for tone squelch (C.T.C. S.S.).
1. 0 . and remote co ntrol inputs.
Plus many more exciting features. Write for complete specifications.

Standard
Communications

Standard Commun ications Corp. · 213 /835 -3134 . 639 North Marine Ave. . Wilm ington, Calif. 90744
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The Kenwood R·599 Receiver

....IT'S
NIQUE

-..•

••
~

'" •

t;.l
•

. . - '-_.... .-...~..-'' " ,,;,v

•••-."•..---:-:~ .--_..IN
ALL
THE

ORL

---'--'

MOST AMATEURS HAVE NEVER OWNEO A RECEIVER AS GOOO AS THE R-599

sf fll
T he R·599 is pa r t of a system . Whe n
opera ted w i t h i ts companion T -599
transmi tter yo u get full t ranscetve
operation.

•t I
The R·599 is more versatile. It copies
sse. CWo AM and F M. And it copieslit them well . One half microvolt sensitiv
ity on SSB means you hear any signal

_ audible on any other receiver regardless
of price.

T he R·599 hen greater frequency range.
A ll amateur ban ds 160 through 10
m eters as su pplied and including 6 and
2 meters wi t h accessory sett-co m etned
converters .

_ The R·599 literally screams value.r=- Oollar for dolla r you can't buy another

• R·599.

The R·599 can be operated directly off
your 12V battery . . . with very low
drain . It is also an ideal novice rece.v 
er .. . having standard provis ions for
crvstat controlling the T·599.

The Price ... $349.00

r.> ~.',:" "" - '-o.-
" {.I

~ t- - •'- .... '- - -:... . --

Th. ' ·599 Tr.nsmitler: Clnr, sl.bI. , H '
l. tI. bl. s ideb. nd, AM . nd CW • 4·w. y
vro t le.ibility plus Receiver Incr.m.nl.,
Tuning (R Il) when used wilh Ihe R·S99 •
Amplifi. d Al C • Built · in VOX , full meter 
ing, including uthod. curr.nt , pl.t. volt ·
.g. , AlC .nd r. l.ti.... Power Output •
Bu ilt -in CW Sidetone monitor .nd s. mi.
.utom.tic brelk·in CW • Bui lt ·in power '
supply • Muimum TVI protection • Em ·
ploys only 3 Vlcuum tubes ·
The p rice .•• $395 .00

Another K enwood value leader . .
the superb TS-511 S Transceiver

Five ba nds, SSB and CW transcetve.
Built-In V O X. c ry stal cal ibrator .
noise blanker. receiver Increm enta l
tuning, 1 KH z frequency reado u t , 8
pole filter. st eb le F ET V FO, dual
convers ion and accessory CW filter .
The pric e • .. $ 41 5.00•

Price s su b j ec t t o c hange wi t hou t n ot ice.

11 240 W.Olympic Blvd .los Angeles. Calif. 90064 213/477-6701
931 N. Euclid. Anaheim. Ca lif. 92801 71 4/772·9200
Butler . Missouri 64730 816/679 ·3127
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NOW YOU CAN

•
ThaI's right! With SWAN's NEW FULLY SOLIO-STATE TRANSCEIVERS. there's no complicated
or touchy tuning process requ ired. You simply enjoy smooth positive dial ing action of a single
dual-ratio planetary control to select your frequency, wh ile rel iable broadband circuits take care
of the rest. There's no tedious fine adjustments or " tweaki ng" to mess with-it's all automatic!

Swan was the first to provide a low cost single sideband transceiver the average
ham could afford. Again, Swan leads the field with "state-of-the-art" concepts!

Tuning 's just part of the great adventure you 'll discover when operating one of these rugged.
yet stylish, new uni ts. For instance, you 'll exper ience the pleasures of a bui lt-in VOX and variable
controlled noise blanking . There's a minimum of front-end overload, distortion and cross-modula
tion. You'll tind an IF derived AGe. a 25 KC calibrator, semi-CW break-in with monitor, plus WWV
receive and selectable sideband operation. And all controls are ou t front within an easy reach.

Get the full story in SWAN's new
1973 catalog-send for your FREE
copy today l

There's more! Now you won 't have to worry about burning out your final stage. These transceiv
ers are engineered to give infini te VSWR protection from an open to a short circuit. And the re
ceiver section uses the latest practical state-of-the-art devices including FET's, IC's and oper
ational amplifiers. You have your choice of 15. 100, or 200 watts P.E.P. in models designed for 12
volt DC operation across the entire 80 thru 10 meter ham band. Compatible AC power suppl ies
and a selection of style-matched accessories are available to update your station.

Just 10'/0 down is all that is needed if
you use your Swan Credit Service
account to put an all solid-state rig in
your ham shack.

CHOICE OF 3 MODELS:

5 WAN 55-15, 15 watt P.E.P 5579.00
5WAN 55-100, 100 watt P.E.P 5699.00
5WAN 55-200, 200 watt P.E.P 5779.00

ACCESSORIES INCLUDE:
5WANP5·10, 115V AC power supply for SS-15/ SS-100 $ 89.00
5WAN P5·20, 11 5V AC power supply for

55-200 /55-100/ 55- 15 $1 39.00
5WAN 55·1200, 1200 walt P.E.P. Linear Amplifier

(Tube Type) $299.00
5WAN 55-208, External VFO 51 59.00
5WAN 610X, Crystal Controlled Oscillator $ 53.95
SWAN 55-168, Super Selective Filter S 79.95
5WAN WM.1500, 4 scale In-line Wattmeter S 49.95

SIIVAItI
ELECTRON ICS

305 Airport Road· Oceanside. CA 92054
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NAME YOUR ANTENNA ...
MORE POWER, MORE FLEXIBILITY FOR THE

Fixed Station ...
Here are just a few

Five-Band Verticals
MadeJ 18HT HY-TOWER. 80 thru 10 Mele..

-Ou standing o mm-dlrectlonal performance
• Auto mat ic band switching
• Installs o n 4 square teet of g round
• Completely self-supporti ng

Order No. 182 $1 99.95

Multi-Band Hy·Q Trap Verticals
Model 18AVT/WB 80 thru 10 Meters

• Wide band performance with one sett ing
• Automatic band switching : three Hy-Q traps and top

loading co il
• SWR 2:1 o r less at band edges

Order No. 386 $69.95

Model 12AVQ 10,15,20 Meters
Order No . 384 $29 .95

182 386

389

Trlbander Beams for 10, 15, 20 Meters
Model TH60XX SUPER THUNDERBIRD OX

• Six etements ; new Hy-Q traps
• Up to 9.5db forward gai n
• 25db tront-to-back ratio
• SWR less than 1.5:1 on al l bands
• Takes maximum legal power

Order No . 389 $179.95

Model TH3Mk3 SUPER THUNDERBIRD
• Three elements
• Up to 8do forward ga in

Order No. 388 $144.95

Model TH3JR THUNDERBIRD JUNIOR
• Three el ements
• Meets space pro blems
• Up to 8db forward gain

Order No. 221 $99.95

Model TH2Mk3 SUPER THUNDERBIRD
• Two elements
• Up to 5d b forward gain

Order No. 390 $99 .95

Top trade-in, MASTER CHARGE CREDIT -

2116 Bee Ridge R o a d I Sarasota , Florida 33579
Bill -WB4JFK (8 13 ) 921-4602
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Fig . l - Block diagram of the loop Box.

T liE idea for the Loop Box was not really
born of necessity; rather, it was kind of a
by-product of one of those wistful thoughts
of " I wish I had a gadget that .. ." Less than
a week later the breadboard version had
proved successful. By the end of the second
week, th is test genera to r had undergone
mod ifications, a face lifting from discrete
components to integrated circuits, and was
buttoned up tight in its own aluminum box.

T he features of this litt le teletype tes t
generator include battery operation, loop
switchi ng regardless of polarity, and com
plete semi-conductor operation with not even
a switching relay. T he user can generate any
single letter or RY's, one at a time or continu
ous. Add to that the fact that it can cover any
of the popular teletype speed ranges and with
proven zero percentage distortion. Perhaps
best of all it is downright fun to use.

' 2271 North Mill Rd.. North East, Pa. 16428.

RY

0, Gf' n f' f IJ10f

Clock ~ o.
I
"

0, as .; o. fVIalf l. LOO,

=:Ga' . d O,ao.s8 S .,!C p" n q

Dr ''' f' f -:-8 0,.0. 0,.0,

1/1 T~TI3T~A
S'nQl . I f' II f' f
Pu, p, Buffon Tl T2

-

Look through the circuit descriptions. If
you're an RTTYer you will probably want to
build one. There is plenty of room for modi
fications or substitu tions, so sharpen up your
Boolean algebra and get out your old com
pu ter board parts.

Block Diagram
A study of fig. 1 will give you some insight

into what is happening in the Loop Box. The
basic clock circui t is fed into a set of fl ip flops
which is the divide-by-S circuit. The output
is fed to the matrix where it is added with
switch selected levels T, through T ". It is at
this point tha t panel selection of the exact
letter you want to generate can be made. A
quick look at the front view photo will show
the five panel switches T, through T ,,'

The output o f the matrix goes to the loop
switching circuit. This circuit is placed in
series with an existing teletype loop, one that
contains its own source of loop current. The
polarity of the connection is unimportant.

Whatever letter was previousl y set up by
the program switches T 1 through T :i can now
be sent out two different ways. By means of
a SINGLE LETTER push button, the letter ca n
be sent a lit o ne at a time each time the button
is pushed . If the RUN /STOI' switch is thrown
10 RUN. the letter will be continuously trans
milled until the switch is returned to sror-.

The total transitions of RY can be made
quite easily. The RY generator is switched
into the matrix: they too can be sen t singly
or continuously.
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Fig. 2-Circui t o f clock a nd ga ted drive r, including
inhibit circuit fo r single le tter opera tion.

(8 C1

F,om
Mol".

,
I

c c •• A A

,C, 1., lA ,

J 0 u J 0• • • • J 0 •
, c» , cp , cp

-
• K 0

-, u K 0 • K 0• •
0 .. 0" 0..

• Vee

Fig . 3-Eight to one frequency d ivider circuit uses
1 ~ Motorola C1052P dua l JK fli p flops. letter des
ignations for connections correspond to others in

matrix d ia g ra m.

fro m gell ing through unless one of two things
happen : either the stop-clock is removed by
the RUN /STOP switch or the push button is
activated to allow one negative pulse to start
the generation of one letter.

- Vee

70
Divide '

n(Vll
Bose

=v=+4
a

p""n Bullon

+ Vee

33K "l.- SPUD 100

, l OOK
10 Tu,n - "

• ~2N1671B
a , .. 2N3904

In'''bl '
~, 4 .7K

2.!l m t VI

a~To'uo~.

~

":.47a c"".
S lap

( ABC P)
.os

33 K :! 470

"
To 5'nq" l.".,

Table l-c-Pulse spacing necessa ry for setting up
loop Bo x clock pu lse rate fo r d e sired operating
spe ed. A calibra te d oscilloscope will be ne eded

fo r th e se settings.

The Cloc k Circuit
Figure 2 shows the unijunction clock cir

cuit used to drive the Loop Box. The emitter
of the UJT is biased by two resistors, a 33K
and a lOOK pot. If a lO-turn potentiometer is
used in this circuit, it will allow easy adjust
ment of ci rcuit speed. As T able I shows, the
unit will cover a speed range of from 60 to
100 w.p.m .

The output of the UJT whi le of constant
speed and ampli tude , was the wrong polarity
for the Motorola flip flops chosen in the
divide-by-8 circuit. The gated driver shown
J~ fig. 2 serves two funct ions. First, it pro
vides polarity inversio n to allow the succeed
ing ci rcui ts to work o n a down-clock transi
tion. Secondly, it is a good place to inhibi t the
operation o f the circui t by the stop-clock
pulse. The stop-clock pulse (A BCP) which
is derived fro m the matrix is used to stop any
further generat ion of another letter. It does
by necessity allow complet ion of what ever
letter it is presently generati ng. When the
stop-clock goes high, this saturates the driver
transistor a nd inhibits any more clock pulses

Table II-Truth tab le showing the 8 t ra nsitions the
d ivider circuit (fig . 3) g oes throug h.

The Matrix Circuit
T he matrix is a cost-wise co nsideration of

discrete components and integrated ci rcuits,

Stop Clock

Start Clock
RY Fl;p

Stop
Start
# 1
# 2
# 3
# 4
# 5

Stop

Pulse

000
001
010
011
100
101
110
111

ABC

The Divider Circuit
Motorola CI052 P dual JK flip flops are

used In a parallel connec ted divider circuit.
This parallel connection was necessitated due
to the fac t tha t the clock input is common to
both flops in one of the dual units. There arc
actua lly two of the dual units used . The
divider circuit util izes three of the flops, the
fourth is used in the RY generator.

As fig. 3 shows, the majority of the outputs
from the divider ci rcuit go to the matrix. One
connec tion (BC) comes from the matr ix and
is used as the prim ing input for the th ird JK.
Table II shows the 8 transit ions the divider
circuit goes through : th is truth table is only
for an A, B, or C lead as it goes high. All six
leads must be fed on to the next circuit for
matrixing.

Baud

45.45
56.88
74.2

22
17 .57
13.47

Time (m s)

60
75

100

Spe ed
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BC To JI( On AB

C

AB C I:" uncllon Nol Used

4 .7 I(,
" ,

" · te ' I- - -i
, '. I + Vee
'- - ..J.. · t 10 - ANO,".,

4 .7 1(

0 0

Spo<:e · ABC+ ABCll +

ABCT2 + ABCT 3 +
ABCT4 + ABCT!!

ABC + ABCTl

- --ABCT 2+ABCT3

- -
• ABCT4 + ABCTS

•

•

,

- -A+B+ C+T3

- -
A+B+C+Tl

•

•

A+ 8 +C

-
At-B+C+ T2

•

ABCT3

-
A+B+ C+ T4

"
ABCT1

•
A
B
e

TO

ABC"

SlOP Clock

A
B
C
P

A
ABC

B
Slor!

C

A
B
e

T1

A
B
C

T'
A•e

T'
A 0"

B ABCT4
C

T'

Fig . 4-Matrix for l oop Box. AND or OR gates are constructed of discrete components as shown
in inset. Inverters are a Motorola C 1036P hex inverter chip; NAND gates are a Motorola MC862P

triple 3·input NAND chip. See fig. 9 for ba sing.

and a mathematical complexity of AND. NOT,

N AND, and, OR logic circuitry. In short, it was
the most economical method using existing
junk-box parts to accomplish the end.

If you are unfamiliar with Boolean algebra,
the output equation of the matrix simply says
that a space will occur if ABC (001) or if the
T, Or T" . . . or T" switches arc th rown . If any
of the switches are not thrown, there will be
no space produced duri ng tha t time slot; thus
the time period would be marking.

A teletype signal as you will recall, is actu
ally made up of 7 pulses: a start pulse
(space), followed by 5 mark or space pulses
dependi ng upon the particular letter selec ted,
and a stop pulse (marking) that is about 1.41
times as long as anyone of the others. Actu
ally. the stop pulse is stated to be a minimum
of 1.41 times as long as any other pulse. In
the Loop Box, the stop pulse is defined as
being 2 units long.

Starting with pulse DOl, it is a start pulse.
The next 5 pulses will exist in a time domain
but their presence is optional depending upon
the programming of the 5 letter selecting
switchs. Pulses 000 and III serve as the stop
pulses. Further investigation of this same
table will also show the sta rt- and stop-clock
pulses, which are dependent upon the selling
of the RUN/sTor switch. One teletype stop
pulse is allowed through at sta rt-clock to
allow the circ uit to sett le down before the
first teletype start pulse . The same start pul se
will also be used in the RY generator to enuse
the letter transit ion.

The AND and OR gates use discrete com
ponents while the I NVERTERS and NAND gates
are I.e . chips. The numbe rs refer to pin con
nections on the 14 lead devices. The algebraic
equations show the development of the final
space equation.

The first AN D gate, BC. is actually a funda-
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Close' up view of the
matrix showing di
odes wired between
bridging heavy·
gauge wir es and
flea clip s i n perf
board. Other matrix
interconnections are
made between flea
clips on reverse of

board.

Fig. 5-RY generator uses holf of a Motorola
Cl052P Duol JK Flip Flop. To generate RY, 11

through T5 must be on SPACE.

loop Switching Netwo rk
The output from the matrix goes to d .c.

coupled amplifiers in the loop switching net
work (fig. 6 ). No collector supply or load is
needed for the output transistor as the tele
type loop supplies both the operating current

The clock circuitry is at the upper right with its
speed setting la-turn pot below. To the upper left
is the gated driver, with the two dual JK flip flo p

IC's below.

RY Gene rator
\Vith every occurrence of the START pulse,

RYJK is developed at the same ANO gate. It is
fed to the RY generator (fig. 5) and is used
as Ihe priming source for the RY flop.

One output of the RY flop is fed to the
A>lO gates of T levels I, 3, and 5 ; the other
output is then fed to T levels 2 and 4. When
the RY/LETTERS switch is thrown to RY, the
flop will alternately ground first the outputs
of the three gates, then after the next sta rt
pulse which would be the start of the next
letter, it would ground the outputs of two of
the gates. Thus, the generation of the letters
Rand Y.

•

0
u J 0

Clock PuIH
• CP

0
0.. K

0 ..
RY JK

aVi -,
VI L(TT(_S

an ~, 0

a» ~ , aY
VI

,,,,
aY2 ~,

,,v, , 0

aY4 ~ ,

'-"

mental parr o f the divide-by-E circuit. Since
it utilizes two of the many inputs, it was built
in the same complex.

The START pulse gate is next, followed by
5 gales whose output depends upon the coin
cidence of the timing pulses with the arrival
of the switched levels , T , through T ". If the
appropriate swtich is thrown, then this gate
will yield an output towards the general space
equation.

Notice that there arc really two outputs
from most of the ANn gates . One goes on in
the matrix to the I N V ERT ER stages. The other
is fed to the RY generator (fig . 5).

The ..!uN / sTOI' switch has an output
labeled P. This is anded with pulses from the
divider and is fed back to inhibit the opera
tion of the clock should the stop-clock level
occur
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Fig. 7-Panel switch wiring fo r Loop Box. T1 to TS
switches a re shown set for letter U.

+ vce

m

"

To RY

-,13 T4

SwilCtlU Stlown SeT
For LeITe, U

T2Tl

I I~l£ u rnll C'rcull t
~UIM t UTTO" l £TT£1l1

---_ . a Generolor

~
V AC£ $TO~

~ >-- ~

"'AIlIl '"

__L.. 6 v,
0

E 4 C r<o
C, 'II 0 MOT'

8 To ( lOC i<
0 • ---- RY

The mat rix a nd loop d river a re a second board.
The loop drive r t ransistor is a t the upper right,

with the matri x at the left.

-rvcc

Fig . 6- Te letype loop switching network.

and load . T he diode bridge circuit will allow
either polarity con nect ion of the teletype
loop as the bridge will provide a un idirec
tional current routed to the transistor.

A bit more care is needed in choice of
these out put components. The diodes chosen
must handle the loop current of 60 rna. T he
output tran sistor must have a high enough
V CEBO breakdown rating to sustain any in
ductive voltage spikes created at the begin
ning of a space period.

Pane l Switches
Figure 7 shows the connections of the

o pe ra ti ng swi tc hes as we ll as t he power
supply. Four C cells will easi ly power the
unit; the total cu rrent drain is approxima tely
55 rn a. A conservative estimate would give
ten hours o f continuous operat ion before
needing new cells. A lot of le tte rs can be sent
out during a ten hour period .

The C cells, in addition to supplying power
to the unit also provide the two logic levels
of 0 and 1 for the programm ing switches T,
through To and for the RUN/ STOP swi tch.
The SINGLE l. ETT ER push button picks up a
ground connection at this point. Fina ll y, the

o

_I ~I:----_ _
_ til 1=:;--__
_ ImL-I :==1;----_
_II 11

~-

_ II I 1:==;-
_ !!1 I I
_ ill!L--__I:==

ABC

ABCT5

-
ABCT2

ABCT4

ABc n

ABCT 3

Waveshapes
Figure 8 is a tim ing chart of all cri tical

wavcshapcs throughout the unit. All levels

S. e T lmlnQ Chor t r l
~~..~

T2

=~. ,

T1

Ry!LETTERS switch is a double-pole single
throw switch, taking outputs from the matrix
and combini ng the m with outputs from the
RY generator.

T4

T3

Stor t

SlOp AB CP

Fig. 8-Wa veshapes found a t desig nated points
in the d ivider a nd a t the mat rix output when each
T~switch is th rown to ma rk , with RY/ LETTERS switch
a t LETTERS, a nd SIN GLE LETTE RS butt on pressed.

T'I.1 yp.
LOO'

(4'
GE1N2Q71

Motorolo
Q. MJ 32Q2

0,

1. 2K

. Vee

2N3565

10 K
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Front view of the l oop Box showing the five "T"
switches used to perfectly synthesize any RTTY
character for testing RTTY equipment. The Single
letter pu sh button located at the lower ri ght is
pressed ea ch time the lette r is to be genera ted, or
the Run /Stop switch ma y be placed a t Run, allow
ing a 'continuous string of a ny character to be
sent. The RY/ l ette rs switch perm its RY to be sent

automatically, a s needed.

chase down any pulse that might become
elusive.

Construction
Basing diagrams for the Motorola logic

devices are included in fig. 9. The AN D and OR

circuits usc discrete components, these cir
cuits are shown as an inset in fig. 4 .

N o specifications are given on the signal
diodes. They are small glass signa l diodes
a nd they truly were taken from old computer
boards. A conside rable savings here as you
are using a total of about forty diodes. Watch
it ! D iodes that shorted due to a little too
much soldering iron were fairl y easy to find.
The real 'gem' was the one that was marked
backwards.

The resisto rs can be quarter-watt units. D o
use a good quality potentiometer in the clock
circuit ; the ten turns make it a pleasure to
adj ust the speed .

Construction was done on Vector board
with component mounting 0 1). flea clips. The
photos show possible layouts of the two
boards and interconnecting cable. Sorry, no
printed circuits with this one, regular point to
point wiring is used, although it does get
touchy aro und the small pins of the inte
grated circuit.

Of note is the matrix , ac tually about the
best part o f the construct ion layout. How to
get all those diodes and signal busses in a neat
and manageable pattern? It actually ended up
a three dimensional matrix .

At the opposite ends of the matrix, six-lug
terminal strips were placed . The six signal

[Continued on page 94]
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1
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':>0-12 CIIi'll52 P Duo l JK
Flip F lop

).c>- 21
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•

Cl 1ll36P Hu InnrTer

, •
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11

•
1 2

9 8

MC862P Triple
3- lnpul NAND

11 10

Fig. 9- Circuit connections for Motorola OTl logic
devi ce s used in the l oop Box.

are 0 to 5 volts with exception of the cloek
whieh is .5 to 1 volt.

Timing of the clock pulse will be depend
ent upon the setting of the potentiometer. By
usc of a calibrated oscilloscope, timing for
the desired output speed can be made at this
point. Table 1 shows the pulse spacing neces
sary for various speeds.

The divider pulses can most easily be
picked up on the bus leads running through
the matrix. The C pulse will go through eight
transitions for every four th at B goes through.
Next chec k for A. It is entirely possible to
have C and B co rrect but not to have A . This
is due possibly to not generating the BC feed
back correc tly in the matrix ; it too is shown
on the timing chart.

H aving found C, B, and A correct, use the
down-clock pulse of A as an external trigger
sourse for the oscilloscope in seeing the
generation of the rest of the pulses. The
RU N / STOP sw itch must be in the nm position.
The first th ing you will see at the output of
the matrix is the START pulse ABC. If any
one of the programming switches is thrown,
you shou ld see the appropriate T pulse along
with the START pulse (example is shown on
timing chart for T , ) .

The only pulse you should not be able to
see is the STO P pulse. If it is there and work
ing, it should stop the clock by the time it
goes high . The Boolean equat ions have been
included on the matrix diagram to help you
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BY AL D'ONOFRIO,' W2PRO

mi nd ; with all the icc and snow, the prospects
o f St. Pat rick's Day a nd an early spring
helped to warm the heart, if not the shivering
bones.

Like most o f the T hird Avenue bars in the
area, the "Touch 0 ' Bla rn ey" was a blue
colla r o peration that catered to the nine-to
five white-collar worker. You might say tha t
the place was decorated in early American
cheap-and to the delight o f the pat rons, so
were the prices.

A ngelo the bartender, greeted h is two
thirst)' guests and twirled a pair o f circular
green coasters before them. The two returned
the greeting with a nod and a sm ile and
ordered a brace of large-sized Lowenbraus,
each placing a brand new one-dollar bill next
to his coaster.

"W hat weather . .. cold as a wi tches left
car lobe." sa id Pete, slapping his hands to
gether. "Pass the pretzels over here," motion
ing with a nod to a yellow bowl to Alf's left.

A lf agreed a nd slid the bowl of pretzels to
his companion; then in mild reproof : "Hay.
I thought you were going to try tha t low
ca rboryd rate diet again-that dunking man's
diet?"

"Please . . . the modified airmail's diet ," he
corrected, scratching off several salt particles
from his pretzel and removing it in one
measured chomp. "For your ed ification, sir,
I've lost almost o ne full po und since this
time last Friday."

•••
The

Second
Time

Around

•

T liE north wind cut like a scal pel, slicing
blasts of icy snow into the frozen-pinched
faces of Friday's horne-bound commuters.
From a top snow encrusted aluminum poles,
piercing arc lights painted an eerie silhouette
of hum anity on the move along Th ird Ave.,
all in search of refuge from New Yo rk's tra
d it ionall y unpred ict able Ma rch snow storms.
Bund led in foul -weather clo thing, dum py
shadows shullled, stumbled, an d bumped as
they headed fo r buses and trains in the G rand
Ce ntral area.

Two of those shadows belonged to Alf and
Pete, friends and co-workers for the past
twe nty years ut nearby Edco Publicat ions.
These two d umpy li ttle shado ws, like most of
us, were creatures of habit, 100. Having
cashed their pa ychecks at the First National
City Ba nk in their olliee building, they would
then unerringly pay a visit. en route to Grand
Cent ral Station, at a Th ird A venue cultural
exchange and mind-expanding center to un
wind from the cares of the week.

They pushed their way into the busy estab
lishment, fe stooned in Ke lly-g ree n pape r
ch ains and shamrocks. stamped and shook
the wind-packed snow from their coats. and
took their customary places atop two bent
wood barstools at the far end of the bar. Em
bl azoned across the blue-tinted bar mi rror
was free-hand lettered "Erin go bragh," in
iridescent green; next 10 the chromium-plate
cash register sat a plastic leprechaun toasting
the patrons wit h a mug of suds, his right eye
intermittently lighting everytime someone
rang up the cash register. St. Patrick's Day
Was a week away. but no one seemed to

· 1537 Central Park Ave.. Yonkers, N.Y. 1071 0
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"Well, now," said Alf, arching away and
measuring Pete's corpulent frame: " yes, yes;
your clothes are just hanging; why, you're
practically skin and bones."

" Do you realize that if I continue on this
ascetic way of life that 1 shall have lost more
than fifty pounds by the end of the first year
alone? one hundred by the end of the second
year. I'll be so weak that you' ll have to lift
the glass for me."

"I could never live with that on my con
science ; here, take another pretzel; you look
a litt le faint."

Angelo smacked down two wide-mouth
mugs of frost y brew before them : "Good
health, Gents," and removed a dollar. They
li fted their beers and drank lon g and deep,
wiping up with the backs of their hands.

" It's not just beer," said Pete; it's more
like a health food, and Angelo is the diet i
tian,"

"Meant to tell you, Al f, that removing a
few poun ds from the midd le was only the
first of m y epochal , slightly belated, N ew
Y ear's resolutions; the second one is this,"
reaching into his jacket and slowly withd raw
ing that universall y recogn ized littl e booklet,
the License Manual. "Going for that extra
ticket: got the theory nailed down already ...
I think. But there's that other damned thing
... that twenty-words-per-minute code test.
you know?"

"Yes, 1 know . . . I went down that street
six Or seven years ago. rememb er?"

" Right. Now, you've been a strictly c.w,
man all o f yo ur life, wh ile I' ve been a strictly
phone man. As a matter o f fact, I haven't had
a bo na fid e c.w, contact since the war.

" Which one?"
"T here, you see how lon g it's been .. . War

Two. that's which one."
"Yes, indeed ; you' re in big trouble all right.

That Extra code exam certainly does a fine
job of separating the boys from their more
worthy brethren."

"To tell you the truth," Pete continued,
lowering his voice. " I attempted a c.w, con
tact last Saturday afternoon, but .. . we ll."

"But what?"
" I sent a terrific CQ, a bit slow, but well

sent ... and stood by for a reply. Then this,
this person, zeros on my frequency and
sends, very slowly so 1 shouldn' t miss any
thing . . . L . . . I . .. 0; it was humiliating."
He turned to his compan ion : "sto p smiling,
damn you; this is serious . . . I need help, not
smirking ridicule."
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"I'm not smirking or ridiculing anyone,"
said AIf, carefully avoiding any eye-to-eye
contact. "But so what's the big deal ; one
obviously demented and uncharitable gu y
calls you a lid , and you . . ."

"But he was right , AIf; 1 am a lid-L .. . I
. .. D-Iid. If I ever expect to pass that Ex
tra, I'm going to need some help some ad
vice and pointers, like from a c.w. man,"
looking into Alf's eyes. " D rink up and let me
gel the next round," motioning with his right
hand to Angelo. The hollow beau geste made
Alf smile, for ;t had been Pete's time to
reciprocate anyway; however, the intention
of Pete's buttering was as understanding as
it was transparent.

" You've got to keep in mind that the cod e
test has two equally im porta nt parts, receiv
ing at twenty and sending at twenty- bomb
out on o ne and you can plan o n catching an
early train home," said Alf, a traee of superi
o ri ty in his voice, as tho ugh someone shou ld
be chiseling his words in a block o f stone.

"Sure, sure; I know all that," said Perc,
im patient with Al f's usual pedagogical wind
up.

Alf sipped slowly, smacking his lips and
returning the big mug to the bar: "Let's talk
abo ut receiving first. Since you managed to
pass a 13 w.p.rn. once upon a time, you've
merely gotten a little rusty; code is a litt le like
bicycle riding, 100. You need 10 get back o n
that bike and ride, a nd ride, and keeping
right on riding. In other words, you need lot s
and lots of plain old-fashioned code pract ice
-and that's the only prescription that 'll en
able you to copy a healthy twenty."

"So, give me a few pointers on fill ing that
prescript ion. Doctor:'

" You've got to esta blish a plan for gett ing
into shape for that exam- like a fighter tra ins
for the big event. You need to train everyday
in small practice sess io ns- in the beginning,
not any longer than 30 minutes of receiving
per session. Longer sessio ns are just too tiring
a nd aren't all that beneficial. So plan o n at
least one session a day, a seco nd session when
you feel refreshed enough for it, like on a
week-end ,"

"That's easy enough to do," said Pete, "a
c .w. QSO should take about thirty min-

t "u es . . .
"Not so fast there. Cw. QSO's are not part

of the package. QSO's are fun sessions, not
care fully struc tured and executed training
sessions. You don't count QSO's in the t rain
ing program."



" I don't ge t yo u," said Pete, feeling some
wh at insecure now a nd wishing Angelo hadn't
removed that bowl of pretzels.

"While in trai ning, yo u've got to be steeped
every day in only the very best e.w.- the kind
o f clean c.w, you'll be hearing on the exam .
Ideall y, there should be absolute ly no differ
ence in the code you' re copyi ng everyd ay
and th at you' ll be copying o n the day of the
exam," He raised his glass and sipped con
tentedl y, eyeing with some inward pleasure
the some what pained expression o n Pete's
face . Pete acknowledged si lently.

Alf was enjoying himself : "To the serious
stude nt aspiring to pass that code test, o nly
two reasonable approaches exist : using those
W I AW code practice runs, or equ ivalent; or
using some sort of tape mach ine at home . I
favor the ta pe mach ine for the long haul ,
mainly because it offers you a varie ty o f plain
texts and speeds, anyt ime you feel like prac
ticing. And the code will be QRM free-just
the way you' ll be hearing it o n the big day.
You follow me up to now?"

"Of course, I follow," said Pete petul antl y,
"do yo u thin k I'm really that dense'!"

"That was a rhetorical quest ion, old friend ,
was it no t?" playfully peering ove r the top
rim of his eyeglasses, slowly stroking his chin.
( His portl y sidekick quickl y bantered a repl y,
an American idiom best left unsaid. ) The
two laughed and lifted their glasses.

Alf once more grew serious: "You con
tinue practicing this way seven days a week.
always striving to keep your copying speed
slightly ahead of your comfor table, solid
copying speed . In other words, if yo ur solid
copyi ng speed is abo ut 13 w.p.m.,
then you should be trying to copy ,
let's say . 15 w.p.m.- you're contin
uall y reaching for that next higher

I "P ateau.
" O kay ," no d ded Pet e , " t ha t
k "ma .cs sense.

"Of course it makes sense ; build
ing up your code speed is just a mat
ter of common sense combined with
a regimen o f steady pract ice, seven
days a week.

" Now, wh en you find yo urse lf
c op yin g f airl y we l l a t, say 15
w.p.rn ., spend about 20 percent o f
your copying sessio n just listening
to the code spill o ve r, without put
ting any o f it down o n paper. In the
beginning, use your index fin ger in
stead of a pencil. Let your finger
rest lightl y on the paper whi le yo u're

listening to the code. This technique is some
t imes referred to as phantom writing-for
want of a better name. It's a sort of psycho
logical transistional step that I found helpful
to increase my copy ing speed, In any event,
give it a whirl; see what happens."

"What 's it suppose to do-this phantom
wri ting?"

" It weans you away from that baby-step
letter-for-letter way of copying a nd graduates
you into seeing several letters, even words en
bloc in your mind's eye. Once you've gotten
the knack of th is phantom writing, you' ll dis
cover that visualizing and holding the letters,
even for just a second, will help you to copy
better and faster the old on-the-edge way of
copying:'

A ngelo smacked down two fresh beers on
the bar and rapped his knuckles on the ma
hogany to signify a round on the house.

"Now, fo r se nding code," continued Alf,
watching the head of beer trickle down the
sides of his glass .

"Yeah, sending the stuff," said Pete, with
a long face. "I ac tually flunk ed out on my
first t rip to the FCC office ; both m y fi st a nd
I have never full y recovered . When I finall y
d id pass, I th ink it was because the guy felt
a little sorry, you kn ow. And now with that
touch of arthritis in my fingers, I don't know
if I can master that straight key well enough
to send at twenty,"

" Look, Pete : let's do it right th is second
time around. Why bother with the straight
key if it won't cooperate? Switch over to a
keyer."

[Contin lled on page 96 ]

• •

March, 1973 • CO • 31



is heard around t e world

Here's whyThunderbirds outperform all other
tri-banders:
• Thunderbi rd 's " Hy· O" traps p rovide separate traps lor each band. " Hy·Q" traps

are elect ro nically tuned at the factory to perform better at any frequency in the
band -either phone o r CWoAnd you can tune the antenna , using cha rts supplied
in the manual, to substantia ll y outpe rfo rm any other antennas made.

• Thunderbird's superior construction includes a new , cast aluminu m. tilt-head
universal boom-to-mast bracket that accommodates masts from 1V4" x 2W' .
Allows easy tilting for installation, maintenance and tuning and p rovides mast
feed-thru fo r beam stacking .

Taper swaged. slotted tUbing on all elements allows easy adjustment and readjust 
ment. Taper swaged to permi t large r d iameter tubing where it counts! And less
wind loading. Ful l ci rcumference compression clamps are mechanicall y and
electrically superior to self-tapping metal screws.

• Thunderbird 's exclusive Beta Match achieves balanced inpu t, opt imum match ing
on all 3 bands and p rovi des DC ground to eli minate p rec ipitat ion sta tic .

• 25 db trent-to-beck ratio.
• SWR less than 1.5 to 1 on all bands.
• 24-foot boom ... none longer in the industry.
• Extra heavy gauge, mach ine formed. element to boom brackets, with plastic

sleeves used only fo r insulation . Bracket design allows full mechan ical support.
• Interlaced, opti mum spaced elements for higher gain and better pattern control.

. 3 active elements on 20 and 15 meters. 4 act ive elements on 10 meters.

New 6·Element Super Thunderbird Fabulous 3-Element Thunderbird, Jr.
Model 389 Model 221

Suggested retail price, $179.95 Suggested retail price , $99.95

Improved 3·Element Thunderbird Popular 2-Element Thunderbird
Model 388 Model 390

Suggested retail price. $144.95 Suggested retail price , $99.95

Jeo66U
Jndusfru
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Zener Diode
Cathode Bias

BY JOH N J. NAGLE.* K4KJ

---c

...
v

n ..r_

R

---

where:
R = Value of by-pass resisto r.
E~ = Desired bias.
Im l _ = Minimum value o f cathode

o r source current.
I . ml _ = Minimum value o f Zener

•
diod e current.

The peak power dissipated by the diode is
P" = E. (I , m'. + ( 1)

where:
6 1 = the signal-to-no-signal change in

cathode curre nt and the other
symbols are as above.

The actual power rating required of the
diode will depend on the peak-to-r .m.s. cur
rent ratio for the type of signal being trans
mitted and may be considerably less than that
indica ted above. especially whe re the signal
consists of speech.

The saving in diode power dissipation due
to the resistor is equal to the power dissipated
by the resistor and is

r. = E~ (Iml" - I . min)
It as apparent that the advantage of a by

pass resistor will be greater in situatio ns with
a large d.c, component and a small variable
component. such as Calss AB 1 amplifiers.
and less where the reverse is true. such as
Class B amplifiers.

[Col/til/li ed 01/ page 94]

The value of resistor needed is :
E.

R =
1"' 1. - 1. mID

Fig . 2-Use of resi stor and ca paci to r to bypa ss the
Zener diode.

,
, 5

r-,

,!. Z~(-
~

I: 1':__
•

Fig. l c-Boslc ci rc uit for Zene r diode ca thode bios.

• I

I N designing power amplifiers it is o ften con
venicnt to ob tain operating bias from a
cathode res istor. However, the va riation in
the d.c. component in class AB l • A B" or B
ampl ifiers causes cha nges in the bias which
generates distortion and is undesirable in
high performance systems.

This distortion may be el iminated by using
a Zener d iode in the cathode lead to supply
bias as shown in fig. I. In this case the bias is
constant as long as the cathode current docs
not go below the minimum current for good
Zener action or above the current that would
damage the Zener diode. With th is a rrange
ment, however, the Zener diode must handle
the total cathode c urrent which may be sub
stantial and would require a large and expen
sive Zener diode.

The cu rrent that flows through the diode
can be reduced by shunting the Zener diode
with a by-pass resistor. See fig . 2. If the resis
lor is properly proport ioned in relation to the
bias vo ltage and cathode current. most of the
d.c. component of cathode current will flow
through the resistor with just enough fl owing
th rough the Zener diode to " keep it alive."

The Zener diode will hold the bias voltage
constant; the cu rrent through the resistor
therefore will also be constant and any in
crease in the current, such as caused by a
signal, will pass through the Zener d iode.
Since the diode internal impedance is rela
tively lo w. variations in the bias will be small.

- 12330 Lawyers Road. Herndon, Va. 22070.
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SY1MA:

Mt. Athos

DXpedition
BY VINCENT S. DANIE LS,* WB4USRISV0WJj

A s is usua l with anything I do, the trip got
off to a late sta rt from Athens on the night of
October 12. 1972, on our way to thc first
amateur radio operation from M ount Athas.
Mo unt Athas has been recognized as a new
amateur country, and is probably the last onc
that will bc found in Europe: A fter catching a
couple o f hours of sleep in the Greek ci ty o f
Salonica, we se t out over the twisty road to
coastal village U ra no polis, a small village
port wh ich provides the only route to Mount
Athos. Our a rrival at the village, behind
schedule o f course , occurred just as the small
boat to Mount Athos was about to leave. With
all haste we loaded thc 1500 watt Honda
ge nerator, the Yaesu F'T 101 , antennas and
all thc o the r paraphernali a onto the skiff and
jumped aboa rd .

Our first sight o f the monks of Mount
Athos came to us on board th is small shuttle
boat. Bearded, dressed in black robes a nd
with ages of wisdom written o n their faces,

*22 tO Edwards Rd., Fort Pierce. Fla. 33450.

Mount Athas, The Holy Mountain
Mount Athos is a small religious

country which occupies a peninsula on
the no rthern coast of G reece. Since the
time of the Byzantine empire in the
10th Century, Mount Athos has en
joyed self government and the area is
administered by a Greek Ortho dox
monastic cou ncil. and this autonomous
fo rm of rule has been offic ially recog
nized by the G reek government since
1926. The popul at ion of Mount Athos
is composed almost entirely of monks
and religious hermits, o f whom most
live in the 20 monasteries and 12 her
mitages which grace the coastline and
mountains o f Mount Athos.
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the monks cast a majestic image. The little
boat wound its way along the coast, sto pping
at each monastery along the way to pick up
or discharge passengers, food, mai l, o r what
ever.

After docking in Dafni, the port village of
Mount Athos, we passed under the wary eye
of the customs o fficia l and made o ur way to
the 1950, (give or take a few yea rs), Mer
cedes -l-whcel-drive diesel bus which is the
only mechanized public transportat ion in the
count ry. It resembled a left over WW II
armored personnel carrier. We should have
known right then that to turn back would be
the smart thing, but I was never one for let
ti ng evil o mens bother me. For instance, the
fact tha t the DXpedit ion started operating on
Friday the 13th had no effect on my morale
whatsoever. After some amount o f discussion
we loaded the gear aboard the bus and sta rted
our trip over the mountain ridge to the
administrative center o f Mount Athos, the
mo nast ic village of Karyes. The "road" was
no more than a wide donkey trail, gu tted by
rain and always precariously close to the edge
o f a cli tf' , wh ich dropped directl y into the sea.
Din, SV ID B, got seasick-on the bus-not
on the boat, but we held on and made it over
the mountain, a nd fi nally descended into the
village o f Karyes.

Upon exi ti ng the bus, we entered the
Midd le Ages. Modem times do not exist in
Mount Athas. There are practically no vehi
cles, no motors, no noise, no electrici ty. All
cooking is done o n large wood burning
stoves, such as the one in the inn in which we
stayed. Oil lamps supply light during the
night time hours, and everyone is usually
sound as leep by 8 1'.'1 .

One other very noticeable item is lacking
from Mount Athos: fem ales! The country is
a mans' world and females are not allowed to
enter its bo undaries. The rule is not limited



The weather was bad a s we welcomed Bill to
Mount Ath os. It would g et worse .

Bill a nd Din pause at the ne w SYl MA QTH high
in the d ouds of Mount Ath os.

The generator gave problems, but thanks to SV1 DB
a nd SVOWJJ thing s were soon ba ck in o rde r.

Roads were washed out; mule train wa s th e o nly
way out over the mountains.

We went sea rching the mountain for a suita b le
QTH. Noti ce the FB weather.

O ur first a tte mpt at a tent, with Din hammering,
d id not fare so well through the thunde r sto rms.

Dampe ned in body, but not in sp irit, Vince a nd
Bill o pe ra te SY1MA from within the ir plastic tent .

After 1500 QSO's o pe ning up a new OX CC coun
try, the OXpeditioners depart from Dafni.
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Our fint antenna location was 10 0 low to be very
good. and the generator and QSO noise d isturbed
the ve ry rigi d living condi tions of the mo nks. The
build ing in the background is one of the ma ny

monasteries in Koryes.

to the hum an species-no female animals arc
pe rm itt ed to en te r into the m ale sanctua ry of
Mount Athas. So do not count on a contac t
f ro m here for the YL-OXCC.

After se ttli ng in the local inn. we took care
o f the admi nis tra tive c hores and got right to
se tti ng up the genera to r. \Vc converted the
inn to O Uf o peration center, and install ed OUf

a ntennas-three vert icals- in the back yard
garden. We rented two beds upstairs, ·pre.
pared everythi ng. turned on the generato r
and wen t to work o n 20 m. T he pileup was
g reat and l A s a nd locals were poundi ng in .
We took turns working and even managed a
few Ws before the band went dead at about
2000 hours . W e felt defeated. Either propa
gation or our QT H was miserable. \Ve went
to bed with hopes of a better day in the morn
ing. One of the problems did improve the
next day-propagation was better. But then
a nother problem came up, and at about 1200
hours we were told we would have to shut
down because we were disturbing the very
strict regimen of the monks with OUf QSO.
and generator. By this time Bill. SWOW III
W A6BWB. had arrived with a second IT
101. a nd we were ready for the p ileups, hut
we needed a new QTH far from the mon
asteries.
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The weather the next morning was terrible :
cold and verging o n rain, but this couldn' t
deter us because we're ha rd core OX·ers. We
took the 8 A.M. bus up the mo untain as high
as it went and then hoofed it to the to p of the
ridge. We walked through the clouds on the
way up, bUI we did manage to fi nd a fan tastic
location on the edge of a cliff, with a tree
right there 10 facilitate the building of a tent.
(You may be asking yourself right now where
we managed to come up with tent material.
Simple! We brought a 15 meter roll of Ph
meter wide, double ply, heavy duty plastic. )
\Vc started construction of a plastic tent
strung over the branches. Bill. an ex- Boy
Scout called it a "Iaceria," meaning, "it ain't
gonna work," and we saw just how true this
statement was when, two mi nutes la ter, we
were h it with a ferocious thunder storm . Our
plastic tent became an above ground poo l,
then collapsed, get ting us soaked to the sk in,
bU I fortuna te ly the equi pment was dry. Under
Bill's expert guidance we sta rted anew. By
suspending a large bra nch between two trees,
a nd draping the plastic over th is support, a
secu re tent was com pleted . Fo lding the plast ic
o n the uph ill side back a ro und under us fo r
a fl oor. we managed to construc t a good
sized , sturdy, and reasonably d ry ten I. T he
rain continued, but we could n' t get any wette r
so we continued to work insta lling an tennas.
position ing the gene ra tor , and impro ving o n
the usability of o ur temporary home.

At noon we were back on the a ir, soaking
wet, freezing cold and nearly sta rving. D in
and I hung our clothes o n wires inside the
lent to dry, but Bill just kept his clothes o n.
As usual h is Boy Scout know-how prevailed,
and whe n his clothes had dried from his body
heat, ours were still wet and cold. so finally
we followed sui t, an d suited up. We operated
for twelve solid ho urs o n the 15th unt il finally
the band went dead. and we we ren 't too far
from that state ourselves. Brea king down
whatever gear was inside the tent, we packed
it in plastic bags, but left the antennas and
the generator outside. At 11:30 P. M . we
started down the side of the ridge fo r the
town. Try to imagine walking on a donkey
path down a mountain, with only two c heap
flashlights. in the middle of a fog and with
rain falling all around you, and add to all this
the fact that the place you are looking for ha
no lights to guide you in. and you w ill have
some idea of OUT discomfort when we real
ized we were lost,

ICo ntinued on page 97]



BY BRUCE L. M ACKEY,.

The Allied AX-1 90 communi
cations receiver.

-I•

•- -

T he audio selectivity of the Allied 190 re
ceivers can be improved by removing CU7
(350pf) on the audio board, and the replace
ment of C., ( .OOlmf) with .Olmf. T his will
result in considerably fl atter frequency re
sponse which begins to roll off at 3 kHz in
stead of the rising characteristic with which
the receiver is supplied. Since C DS is the a.c.
feedback capacitor for the audio output
stage, the hum and distortion of the amplifie r
wi ll also be reduced by the increase in its
value.

To provide a better signal to b.f.o. ratio at
the product detec tor, replace C' 2 (20 pf)
wi th a 4.7 pf. T he b.f.o. output transformer
should also be retuned as fo llows: There arc
two slugs in the b.f.o, output transfo rmer
(T' 2)' Rem ove the top slug by backing it out
of the top of the coi l. T here is a slug at the
bottom of the transformer which has been
screwed all the way down, ( it is not used for
tuning in the fact ory procedure ), and this
slug should now be brought up toward the
top of the transformer. Tune in the crystal
calibrator in the u.s.b . mode. As the slug is
brought up toward the top of the transform-

[Continlled on page 94]
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· Chief Engineer. \VKRT Radio , 44 Owego St..
Cortla nd. N.Y. 13045.
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Modifying The Allie d

Radio Shack Serie s

190 Receivers

F OR those who may have purchased the
Allied Radio Shack 190 receivers after read
ing the excellent evaluation of these units by
Bill Scherer, W2AEF, in the May 1972 issue
of CQ. here arc some simple modifications
which will resolve most of the difficulties en
countered, particularly regarding reception
of single sideband signa ls.

The S met er movement is excessively fast
for an accura te determination of signal
strength on sideband signals and this can be
remedied by placing a 500 mf 6 volt electro
lytic across the meter movement. A convcni
cn t location for this capacitor is on the
underside of the i.f, board with the positive
lead tied to tic point # 18 and the negat ive
lead soldered to the ground cluster located
just about one inch from tic point # 18 to
ward the inside of the board .

The fast release of the a.g.c. on sideband
can be cured simply by removing R<;o< ( I K)
and replaci ng the resistor with a wire jumper.
The release time will now be one second. The
attack time will be lengthened slightly, but is
still adequately fast for s.s.b. reception.
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Front and rear views of the sim ple d . power meier fo r mobile use with the author's 2-meter f.m. trans
ceiver. The phono jock on the rear pa nel connects to the d . sensing unit at the tru nk-m ounted a mplifier.
Note the sha ft lock used on the calibration control to prevent accidenta lly cha nging its setting . The cob.
inet is an 1MB 3 4 2, 3 X 4 1,4 X 2%".

Simple R. F. Output

Metering
BY WALTER J. STILES,* W7NYO

T ilE2-mc tcr I.m . mobil e ac tivi ties at
W7NYO em ploy a Regency HR-2A trans
ceive r fo r local work, with a trunk-mounted
Regency AR-2 am plifier fo r c ross-country
trips. Th·e power switch for the AR-2 is
mou nted o n the amplifier itse lf necessitating
rais ing the trunk lid wh en higher power
operation is desired . Experience has shown
that about 50 % of the time the XYL forge ts

"Suite 162 J. Tucson House. Tucson, Arizona
X570 5.
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to turn on the am plifier, a nd with the HR
2A's outpu t feed ing straigh t through to the
antenna, her overs ight is not normally dis
covered unt il the sig nal drops out prema
tu re ly some 30 m iles down the road.

T he mobile r.f. output meter shown in the
photo elimi nates th is problem while also
accura te ly indicating relative output of the
tra nsceiver and ampli fier. the condition o f
the transm ission line and antenna, and the
condition of the car's battery. In addition, the

The d . sensing unit consi sts simply of two non
inductive re si stors in a vo lta ge divider and a di
ode. R.f. connections are mode throug h o n c ssem-

bly of stan dard coax connecto rs.



Fig . l - Circu it of the simple d . powe r me te r.
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dumm y load and a calibrated wattmeter.
Connect the transmitter through the d . pick
up unit and wattmeter to the dummy load.
Adjust R, unt il the meter read ing corre
sponds to the reading o f the wattmeter. When
adjusted at or ncar the high end of the scale.
readings sho uld be with in a few percent o f
full scale over the entire range.

The addi tion o f a s.p.d.t. switch and the
15K resistor, removed before, permits the
meter to measure 0-15 v.d.c, when desired
for checking the auto's battery voltage. Two
pin jacks across the voltmeter ci rcuit allow
the connection of another volt meter when
desired a nd provide a fused source of 12
v.d.c , whcn needed . A cable provided with an
appropriate plug is used to connect di rectly
to the H R-2A transceiver. elim inating a bit
of under-dash haywire. A second cable wires
directl y to the vehicle's electrical sys tem, •
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meter ca n supply some interest ing testimony
as to the flatness of the rig's overall broad
banding by merely switchi ng. for exa mple.
from 146.1 610 146.70 to 146.94 and com
paring the relat ive r.f. outputs.

The circuit for the two-unit mobile r.f, out
put meier is shown in fig. I. T he d . pickup
uni t is self supported on the A R-2 am plifier
output connector by an Amphenol 83-877
plug-to-plug and an 83-IT T connector. This
unit contains a high-impedance voltage di
vider from the ho t lead of the coax connector
to ground . A I 34A diode rectifies a small
sam ple o f r.f. to d.c . 10 opera te a dash
mounted meter. The 11 .000 ohm divider has
no effect on s.w.r. a nd consumes no signifi
ca nt amount of r.f. The author used sta nda rd
\Vo rkman non-inductive ceramic resistors,
available at almost any TV parts house.
While relat ively high watt age resistors were
used. a ny l -watt, o r higher non-inductive
resistors will work, as will conve ntional 2
watt ga rden va rie ty carbon resistors. The rc
sisto r lead from the ce nter conductor of the
coax connector should bc as short as possible,
Thc r.f. pickup un it shown is built in a 1% "
X 2 Y8" X 2 34 " mini box. A conventional 20'
hi-fi cable with molded male phono connec
tors is used to connect to the meter.

T he meter box con tains a calibra tion con
t ro l (bypassed for r.f.) and a C alectro D 1
920 0- 15 v.d.c, meter with its in terna l 15K
multiplier resistor removed . Save the resistor
fo r usc later. Thc meter movem ent is 1 rna.
T hc specia l scale shown in fig. 2 may be
copied photographically and pasted in place
over the o riginal scale. Calibrat ion has proven
10 be satis factory as long as the antenn a pre
sents a 50 ohm non-induct ive load .

C alibration is made easy by using ~I 50 ohm

Fig . 2-Fu ll -size d ra wing of
the new mete r sco le .
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New Products Unveiled
AtSAROC

A s is usuall y the case, the annual SAROC
conven tion at Las Vegas during the first
weekend of January was a big hit. More than
1,500 licensed ha ms reg istered, and from out
ward appearances, a good time was had by
all.

We were quite impressed with many new
products fo r the amateur which were dis
played at SAROC fo r the fi rst t ime, some in
the v.h.f, a rea, others for the h.r. ba nds. Time
and space doesn't perm it listing all the new
goodies here. but wc'tl squeeze in as man y
as possible.

One of the most interest ing innovations at
the show was an ada ptation o f the Madar
marine v.h.f. f.m . transceiver, being offered
exclusively by T opeka FM . Basically, the
hays at Topeka have redesigned this excellent
marine transceiver for two meter usc. The
rig takes receive crystals only, allowing for
transmit ei the r on simplex, 600 kHz high or
600 kHz low. It ca n run either 10 or 25 watts,
and a variety of accesso ries and options arc
available . Madar is a subs idiary of Motorol a.
For further in formation get in touch with
Doug Flair at Topeka F M Engineering. 3501
Croeo Rd., Topeka, KS 66605.

Another bunch of shiny new v.h.f, desira
bles were displayed by ICOM, the new
national distributor for the well-known Inoue
line. Among other things catching OU f eye
were the IC-200, a synthesized two meter rig.
a brand new package for 220, and. of cou rse,
the popul ar IC-2 1. We th ink v.h.f.ers will
want a copy of the new Inoue catalog. Drop
n note to Bob Bru nkow, ICOM West , 1251
170th N .E.. Bellevue, WN 98008.

More v.h.f. goodies by Clegg included the

•

' 0- •
The 2 -mete r F.m. version of the Modar ma rine v.b.I.

Lm. tra nsceiver offered by Topeka FM.
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FM-27B synthesized two meter transceiver,
a brand new 220 rig, and some new power
supplies. Drop a note to Phil Theiss for more
in fo at Clegg Div. of Intern ational Signal &
Control Corp., Litell Rd., East H anover, ' (
07936.

More v.h.I. by Midland. A brand new
transceiver for 220, another for two meters.
and a hand-held job also fo r two. T hese rigs
a rc moderately priced, and should make Mid
land's entry into the ham ma rket quit e exc it 
ing. Send for catalog to Don Saxon. Mid land
Electronic Corp., 1909 Vernon St., North
Kansas City, MO 64 116.

From Henry Radio there's a new Tempo
220 mHz f.rn. transceiver. A note to Mary
Silva at Henry will bring full details.

Both Standard Communications and Dy
comm got lots of interes t at their booth with
v.h.f. repeaters. If you're interested in repeat
ers drop a line to Fred Deeg at Standard
Communicatio ns Corp., 636 North Marine
Ave., Wilmington, CA 90744 , or Jim Penney
at Dycomm, P.O. Box 1011 6, Rivicru Beach ,
FL 33404. They'll both be gl ad to hea r from
you .

Gelling away from v.h.f. for just a bit, it
was a pleasure to see the new Swan all so lid
state transceiver line at the show, and from
the crowds at the Swan booth. it would seem
that there's a lot of interest in these new offer
ings. They come in various power ranges, and
the styling is exci ting. Why not get in touch
with " Whit" Wh itley, Swan sales Manager
for more details? Address is Swan Elec
t ronics, Div. of Cubic Corp., 9233 Balboa
Ave., San Diego. CA 92 123.

Other new equipment coming very soon
from our friends at R. L. Drake. \Vc can't let
the cat out of the bag this early, but suggest
you drop a note to Doug Horner, D rake sales
Manager and tell him you'd like to be put on
the mailing list to receive any new product
annou ncements that they might be sending
out in the nex t month or so . \Ve think you'll
be pleasantl y surprised. Address is R. L.
Drake Co., 540 Richard St. , Miamisburg,
OH 45342.

T hat's about all we have room for. Don't
forget. when writ ing for additional info. to
mention you saw it in CQ. •



The Song of The Flea
49 countries worked in 0 month. So what, you say?
Did I mention that the power here is 3 watts or less?

BY MORT WATERS,* W 2NZ

R UN of the m ill O X QSOs arc so easy to
come by in these days of beams and kilo
watts, that many hams run and hide from the
pack who jum p in at the end of every contact.
Who needs another dozen rubber stamp
QSOs'! A far cry ind eed fro m the days when
every OX contac t was a thrilling triumph.

But I found an ultra simple way to get back
all of the old excitement and sense of accorn
plishment-QRP. As a majo r bonus. those
stereotyped QSOs a rc now a th ing of the
p a s t. Every t im e I say th e m a gic wo rd s
" power here Q RP 3 watts output " they start
tiring questions at me and a rea l QSO devel
ops. Perhaps an even better indicator of th e
high level o f interest Q RP generates is th e
m ail I now get so often from hams I've
wo rked with one or two or three watts. They
seem to believe I've unco vered, a magical
fo rmula th ey want me to share.

M y purpose in writing this is to do exactly
th at, to share with yo u th e exc itement I' ve
menti oned a nd to get you inte rested enough
to t ry it yourself. The big news is that you
can do it too, without build ing new gear or
spending a cent on new equipmen t. \Vorking
with QRP is something a nyone with a modern
exci ter can do in two minutes from now.

T he idea is so ridiculously simple it should
have occu rred to me years ago, but somehow
it neve r d id , Judging from the QSOs I've had,
I'd say it hasn' t occurred to too many others
either. To end th e suspense, tun e your rig fo r
m inim um out put instead of doing what yo u
always do-e-squeezing every last bit of r. f.
out of it.

If you have a modern exci ter, as mentioned
above, just tu ne it no rmall y. Then reduce
power by cutt ing back on the drive or gai n
co n tro l , whi che ve r yo u rs h appe ns to be
called . M y rig, a conventional exci te r wi th a
pair of 6 146's, cu ts down to 112 watt output
this way. You can even guesst imate the out
put from your rig wi th your S.W.r. bri dge.

*82 Boston Ave. , Massapequa, N.Y. t 1758.

In order to m ake thi s. measurement you
should sta rt with the maximum output you
get from your rig. If you don't know how
much it is, estimate it at half the input you
read on the plate meter, There's time to be
more accurate later on, but for now just fol
low th ese sim ple tun ing instructions :

I. T unc up norm ally for m aximum output.
2. Set s.w.r . bridge to read for ward power.

Adjust sensitivi ty to get a fu ll scale reading,
3. Reduce transmitter d rive until bridge

meter fall s to an indicated s.w. r, (as if you
were reading s.w.r.) of 3 : I, Your output now
is about 25 % of the o riginal amount. If you r
exci ter is capable of putting out 100 watts
max imum, you now have about 25 watts.

4, Wi thout d isturbi ng dr ive setti ng, re ad
just bridge sensitivity so that the needle goes
full scale again.

5. Reduce t ransmitter d rive further (this
adj ustment may be crit ical) unt il th e bridge
again reads " 3: I ." You've now reduced your
outp ut to about 6 walls. Instan t Q RP! If you
repeat th is procedure a th ird time, you'l l be
down to about 1Y2 watts.

It 's worth not ing th at even if yo ur original
est imate of full power is way off, the final
result of the above tuning process will not
vary materiall y. For example, if full power
is rea lly 70 watt s, three steps down will cut
you to about 1.1 walls. If however your
power was 120 watts, the sa me three steps
will bring it down about 1.9 watts-a swing
of only .8 walls fro m a sta rti ng d ilTerence of
50. And even though this represents nearl y
3 db di lTerence, in practice it will hardly
matter at these ult ra low levels.

Please don' t bother to write long technical
ex planations of how inaccurate all th is is.
Believe me, I kn ow. But it is good enough to
get you in to the game and at least know
which ba ll park you' re playing in. Later, if
you wa nt more precise data, measure th e r.f.
vol tage in to your dumm y load and apply the
fo rm ula Power = (R ,F, VOIH ' ) -7 (Load re
sistance}. That'll tell you, right o n the bullon.
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O r take the easy way out and usc a very low
range wattmeter. The Heathkit HM- I02 is
excellent fo r th is. M any owners don't realize
it ca n measure 0 ·20 watts o f r.f., in addi tion
10 the 200 a nd 2000 wall calibration on the
m ete r face. Read the manual. It te lls how.

Well, now that yo u've gOI ORP avai lable.
what's next ? If there's a Tub, th is is where it
comes in. Given reasonable propagation.
power a nd antenna, DX is easy. Reduce
power a nd it's a bi t harder. Usc a crummy
a nten na and it really becomes hard. On the
o the r han d. th e more your a ntenna is up
graded, th e easier it is. In m y case, work ing
DX has been so rout ine that it hasn 't turned
me o n in years, CXCCp l fo r th e few occasions
when somethi ng really exotic shows up. I can
almost hear you m uttering about m y stacked
six-clement monobandcrs. Not so: ~I y sta
tion is no diffe ren t than thousan ds o f o thers.
The antenna is a Hyga in T H6DXX at 56
feel. I su ppose I ma y have been taking this
beam for gra nted. I knew it was good , but
not until I went OR!' d id I fully appreciate it.
However. I'm sure most if no t all d irectional
a ntennas will work well too. You' ll soon find
o ut how good yours is.

Th is is not to say th at you cannot work
OX without a beam, hut as tough as it is wi th
higher power, it 's even more of a strugg le
with QRP. To sum up. then , you can work
OX on a wire anten na with QRP- but it
won' t be easy.

\Vith up to 3 watts a nd my beam. signal
re ports here arc astonishing. T hey have been
so consisten tly good th ai il wasn' t long before
I began to doubt the evidence o f my own
eyes, Was I rea lly ru nning a couple of walls,
or was I kidding m ysel f ! Finally. to set t le my
mental reservat ions. I again measured the
voltage into the dum my load, only to have
m y origi nal fi gu res confirmed ex actly .

T he funny thing about O R!' is th e genera l
air o f di sbel ief which, for me, even infected
m y ow n th inking. Quite often . when if) QSO
with a DX station. I have the dist inct feelin g
he doesn 't be lieve th at I'm run ning a few
watt s. On ly recentl y d id I decide what to do
about it. N ow, whenever I sense that "oh,
yeah" atti tude. I turn up the d rive, punch th e
linear swi tch and zap him with a kilowatt ,
That us ually conve rts him ! But I suppose it's
to be expected th at a guy on the o ther side of
the world who reports your signals at RST
569 should be doubtful when you tell h im
yo u ha ve 3 watts. Probably the most com ical
of all was the time I a nswered a G 's CQ. H is
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very first words to me were "With a signa l
like yours, you must be running a full gallon.
RST 599." Imagine his reaction when I to ld
him I was feed ing th e T H 6DXX with one
pun y watt .

O perating with O RP puts you in a no ther
world , Whatever you r present operating style
is. you can be sure you' ll have to change your
ways. Fo r one th ing, you have to lea rn to
outsma rt the com petit ion. T he tr icks you' ll
soon develop will be of great val ue later whe n
chas ing so me real DX in ea rnest, with every
ou nce o f power yo u can muster. Here a re
some of the techniq ues that work fo r me,

F irst of all. don't waste your time calling
CQ DX, unless you happen to own an exotic
prefix. It's usually wasted effort when you run
normal power: with QR P thc waste is to ta l,
If you insist on CQ's or if all else fails, you
m ight try a variation of: "CO CO C O D E
Q RP O RP \V2 Z \V2NZ \V2 ' Z 3 WATTS
K : ' Th is someti mes st irs up some action.
Always senti slowly: it's easier to copy a wea k
signal at I::! w.p.m. th an 30. If you happen
to li ve in a rare sta te o r count ry, let it be
known when you call CQ Or call someone
else. As a lowly \V::! . I'm sorry to say, I don't
have any thing goi ng for me. Even m y county
IS common.

T ail -e nd ing is II techn ique dear to eve ry
DXe r. But unless you know exactly what
you're doing. don 't t ry it wit h 3 watts. You
won't he hea rd. The trick is to move ofT th e
frequency the DX is listening to. jus t fa r
e nough to put a litt le distance between "our

•
signal and his, but not so m uch th at you're
outside the passba nd of the DX 's receiver. It
takes practice to get the fee l o f it.

T he above tec hnique will serve you well,
QR !' o r ORO. hUI he re's o ne I've restric ted
to QR P. It sometimes wo rks fo r me. Its chief
ingred ient is known as "chutzpah," free ly
translated as brass, ga ll , nerve. check. etc .
Wait un til the moment when the lucky loca l
hegins bidd ing the DX a fond farewell. W hen
he goes int o th aI " 7.1 , O D DX, HP E BCN U"
ro ut ine. you step in as big as life wit h "ou r

•
m ighty .3 watts a couple of hun dred cycles
off his freq uen cy and say " AC3 DX O R!'
OR P \v2NZ \v2NZ I'SE K." If AC 3DX
hears you and has a touch of pity ( !) in his
heart, vou 'Il nail him . It's fun.

Anot her tack l'vc tried is to simply jump
into the pileup. cross m y fingers. and send
"Q RP" a few times. O nce in a wihlc th e DX
will call "ORZ O R!' only"-and you're in .
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CQ Reviews:
The Regency AR-2

Two Meter Amplifier
BY GLEN E. ZOOK, *K9 5T H / 5

R EGE l'iCY Elec t ronics recent ly began
ma rket ing a medium power amplifier as a
companion for their 2-mctcr I.m. trans
ce ive rs . This am plifie r, the A R-2 , is a n 80
watt ( maxim um) o u tpu t un it designed and
sty led a fte r the Regency HR-2/ H R-2A series
of equipment. The A R-2 is U .S. built , using a
BET (balanced emitte r transisto r ) am pli fi e r
design . fncl udcd with the amplifier is a d .c.
power cable and mount ing bracket. Fro nt
panel controls consist of an ofT-on switch and
a transmit in dicator li ght. Rea r panel con
nections arc d .c. power input, r.f. input, ami
r.f . o ut put,

placed in the "o n" co nd itio n by the front
pane l sw itch and then the exci te r is keyed to
pro vide r.f. d rive. Th is r.f. from the exciter
is sam pled by the sw itch ing circu itry which
in turn energizes a 3 pole relay. One se t of
contacts swi tc hes the input r.f. from the ex
c iter to the base c ircuit o f the am plifi er. A
seco nd se t o f co ntac ts switches the anten na
to the o utput c ircuit of the am plifie r. T he
th ird se t of co ntac ts apply 12 v.d .c , to the
am plifier. \Vhen re tu rn ing to rece ive thc
re lay d rops out, removing the d .c . f rom the
fi na l stages a nd switch ing thc ante n na to the
exciter fo r rece iv ing pu rposes.

Techn ical Deta ils
The Regency A R-2 is a full y so lid-sta te

amplifier const ructed o n a la rge hca r-sinked
co pper chassis. Switch ing and r.f. sam pling
c ircui try is b uilt on a single glass epoxy c ir
cuit board . T he final itse lf is a pa ir of BET
silico ns in a push-pull c irc uit using strip-li ne
tech niq ues, This circui t is qu ite co nventio nal
using tuned in pu t and tuned outpu t circu its
(st rip lines ) . T he sam pling circ uit which
o pe rates the change-o ver re lay cons ists of a
pai r o f b i-polar transisto rs with d iode rec ti
flcrs to p ro vide d .c , for act iva tion of the re lay
c ircu it. To operate the am plifi er. the u nit is

Spe cifications & Pe rforma nce
T he Regency A R-2 was pu t thro ugh its

paces under cont ro lled c ircu mstances using
va rying input power. F actory specifica tions
ca ll for 25 watts output with 10 watts dri ve
and RO watts output wit h 25 watts d rive. The
uni t was checked with va rying power leve ls
from 5 watts through 25 watts. A t the 5 watt
level a Mo toro la H 33 F FN - 1141 C was used
as the exc ite r and a t 10. 15 . 20 . and 25 watt
levels a M oto ro la U43 H HT - 113011 was used
fo r a n excite r. In bot h cases a Bird 4 3 watt
rue ter v·... ith ap pro priate sh unt clement wa ...
inse r ted in the line be tween thc excite r a nd

[C a ll/ill lied a ll page 97 )

CI
" '- .' 0 . ..
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The Regency AR-2 is a so lid -sto te am p lifi e r de
sig ne d for the a ma teur 2-meter bo nd . O utput
ra nge s fro m 3 0 to 80 watts depen d ing on d ri ve.

r
Achieved

Output

35 watts
55 watts
68 watts
85 watts

Claimed
Outpu t

32 watts
48 watts
64 watts
~O watts

Reg e ncy AR-2
G EN ERAL SP EC)FICAT10 :"lS :

Shr: 2·% " x 6 1h " x 9 1.11"

Po wer requirements: 13.6 v.d.c.• 9 a . max .
( ~O watts outpu t)

OI'E R ATIO N :

D rive
Level

10 watts
15 watts
20 watts
25 watts
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Protective Circuits For

Transistor

Power Supplies
BY R. PHELPS, JR. . W4KXV

To

L~'

C, R,
4 000mf 2'OJl
50.... 10 . ,

CR,
CI~ l ·C R .. · ~ p.l. v. 10 .

Fig . 2-Bosic lo w voltage power supply.

T, ,..... _

h.f. solid-state transmitters-the term rela
tively higher-powered being defined as power
levels between 15 to 25 watts. The newcomer
to th is subject should investigate the cost of
transistors capable of higher powers and
higher frequencies. He will then unde rstand
our interest in these power levels .

The design of solid-sta te rigs up to the five
watt level is well covered in the amateur lit
craturc" , Fo r higher-power level s, the author
has found guidance in mate rial o f mo re lim
ited distribut ion . The transistor manufactur
ers' literature is the best source he has found.
A particularly well writt en and readil y avail
able so urce o f information o n both transistor
h.I, power ampli fie r and regulated power sup
plies is RCA's Silicon Power Circuits Man
uul, Oth er manufacturers books and technical
dat a shee ts a rc just as useful , but the RCA
book is available ove r the counter at many
parts di stributors,

After studying this material and ga in ing
a bit of first hand experience, one realizes the
truth that transisto rs are quite different from
tubes, and for one whose ex perience has been
with tubes, the introduction to transistors
can be qui te a shock-no pun intended. T he
most apparent differe nce of course is that
transis tors arc low-impedance. low-voltage,
high-current devices in contrast to vacuum
lubes. A less apparent (but rela ted) differ-

IAII references referred to in this article are listed
by a utho r o r publisher at the end of the text.

CU' V. A IFig.2)

.1 .2 . 3 ... . 5 .6 .7 . 8 . 9 1.0 1.1 1.21.3 1.4 1.~

Load Curr , nl ( Amperes)

Fig . l-Po we r supply regulatio n curve s.

S OME ti me ago the author embarked on a
project to build a twenty-fi ve watt, all solid
slate. transm itter for Ihe eigh ty and forty
meter bands. He now unders tands why a rig
of that description has not thus fa r appeared
in amateur literature . He also recognizes a
li keness between that type of project and that
o f putt ing up a radio tower. In both cases
o ne firs t must do some preli minary work
building the found at ion. In the case of put
ting up Ihe tower. one must first dig a hole
and, if o ne encounters rock. he has to deal
with that , too. Well, the corresponding op
erat ion in building a high-power, solid-sta te
rig is building the power supply. and the
" rock" is in provid ing the overload protec
ti on for the transistor in the rig. The tran
sistors in a regul ated power supply may also
need protection.

Thc purpose of th is a rticle is to present
some solutio ns to the problems o f power-sup
ply design for Ihe relalively higher-powered

· :!3 13 Hunter t\l ill Road. Vienna. Va . 22180.
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Fig . 4- Tron sistor Wier of fi9. 3 redrawn QS e rmtter
follower.

Fig. 3-Basic powe r supply wi th t ransistorized rip
ple filter.

R
L~d

•

R,
2 00",.,

RCA
0 1 40251

C.
.<lI

c, R.
eooe r It(
~v. J • •

0,

C,
eooe r
00 "

R, l\

" "H I : *' C1 R,

; r: ~ , R,

aged. as well. Fuses and circuit breakers are
no protect ion-not even the fast-action in
strument type. Small as the fuse wire may
seem, it is large in comparison to the point
of current concentration in the transistor.
Consequently, the temperature in the tran
sistor rises more quic kly than the tempera
ture In the fuse. This situa tion, combined
with the lower rate of heat transfer within
the transisto r and the lower temperature dan.
ger po int inside the transistor, results in the
transistor failing before the fuse opens.

What is the solution 10 this problem ? The
answer IS electronic protection circuits that
reduce the output of the power supply very
ra pidl y once a crit ical , or cut-off current, is
reached or exceeded . Circuits of this capa
bilit y ha ve been described by severa l au thors.
The ti"t type. described in the RCA silico n
manual and the A R RL lim it/boo k use a rec..
tifler type diode to nullify the voltage regu
lation capability of the series control Iran.
sister in a series-type of regulated power
suppl y. Above the critical c urre nt value, the
outpu t voltage falls to a very low value with
any further increase in current. The output
current . however, rem ains high . The second
type o f protective ci rcuit. described in both
Gott lieb 's and Lyrct's books, and by Nelson
in ham radio. uses a silicon-controlled recti
fler (SC R) to place a heavy load across the
rectifi ers a head of the regulator ci rc uit when
ever the load current exceeds the preset criti
cal value : this cond ition then causes a pro
tcct ive fuse to open . Since the SCR acts very
rapidly, the circuit is ca pable of protecting
the tra nsistors in bot h the regulato r a nd in the

F r om

Reel

ence is that transistors have much higher in
put and output capacities-at least in the
circuit configurations most comparable to
vacuum tube circuits. But their most chal
Icnging characteristic, differences as far as
the design of power supplies to be used with
transistor transmitters a rc concerned, are
their w ide variations in in put and o utput
capacitances wit h applied vo ltage. their high
current requirements for appreciable output
power. a nd their "secondary breakdown" cf
Iccts.

Their capac itance variat ions result in tune
up difficult ies and high harmon ic content of
the output wave, the effects of which ca n lead
to serious misinterpretat ion of rest da ta. For
~.xample. s,.w. r. measurements can be very
Inaccurate If the harmonic content is high.
These drawbacks can be minimized through
the lise of regula ted power su pplies and
through the d esign of the tuned circuits in
the transm itter. (T he latter subject will be
treated in a later article.) Secondary break
down results from current concentration at
crit ical po ints with in the transistor. Th is con
dit ion causes increased temperature at the
point of current concentrat ion, which. in
turn. Causes increased currents-a runaway
regenerative cond ition that leads to the rapid
destruction of the tra nsisto r. T his ha rm ful
clTeet is minimized by the design and struc
ture o f the transisto r. bu t it is one of the rea
sons wh y tra nsisto rs arc far less forgivi ng o f
overload condi tions than arc vacuum lubes.
\Vhile a momentary off resonance condit ion
o f a vacuum tube am plifier may result In

...ome ext ra illumi nation fro m the tu be's wh ite
hot plate. the tube will probabl y not be per
malleoli)' damaged . Also. the fuse or ci rcuit
breaker (i f the rig has one ) will open before
the tube is ruined. (This statement does no t
appl y to certain com merci ally manufactured
rigs now on the market that em ploy TV
sweep tubes in their final s. T hese tubes a rc
being operated so close to thei r design rat
ings that any overload ca n be d isastrous. )
Not MJ. however. with transisto rs. Even very
brief overload condi tions can result in their
dem ise.

The tendency o f the overload current in a
transistor to concentrate at one point means
that the resulting heat is concentrated at a
sma ll point a nd that the temperature. there
fo re. at that po int w ill rise ve ry ra pid ly past
the danger point . The result i ,a shorted tran,
islOr- another "dead soldier" to add to yo ur

collection. The associated p<)Wcr fluppl r ca n
he subjected to .a severe overload . and dam-
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Fig. 6-Circu it of fig . 5 with cu rre nt a mplifie r
added to inc rec se sensi tivity .

Fig . 5-Circuit of fig . 3 with Zener diode reo
placing RJ •

load from damage while the fuse is acting.
Th is type of circuit remo ves a ll voltage and
c urrent f rom the regulator a nd load whe n
it ac ts.

T he author prefcrs a third type of circuit
which results fro m combin ing the features
of the first two types of protective circuits
just described. The au tho r's preference stems
from the fact thai this circuit reduces the
load cu rrent and voltage to very low values
and holds thcm there until the circuit is re
se t. but docs not involve blowing a fuse . In
order to explain full y the ac tion of this cir
cuit. we must briefly review the design o f
low vo ltage-high current power supplies for
lise with transistors.

The regulation characteristic o f a powe r
suppl y describes its ability to ma intain the
output voltage un der inc reasing load . Fig.
LI f e I shows regu lat ion data on va rious types
o f power supplies. What may he cons idered
thc hoslc type of power supply for this ap
plicat io n is sho wn in fig . 2 . It sho ws a full
wave bridge rect ifier m ade up o f four d iodes.
C Rt to C R ,. follow ing the ste p down trans
for mer 1"1' followed by the larcg capacitor
C I ' and the bleeder resistor R I '

The use o f a half wa ve rect ifier type su pply
is el iminated from co nsidera tion. because o f
its very poor regulation, Ca pacito r C 1 under
no load conditions is c ha rged to very nearl y
the peak value o f the transformer's output
vo ltage. Under increasing load , the charge
stead il y decreases. as shown in curve A, and
the ripple out put voltage increases. T he usc
of a c hoke o r resis tor to im pro ve the filte ri ng
and regula tion is im pract ica l, because o f the
heavy cu rre nts and lo w in itia l so u rce vo ltages

involved. The t rans fo rmer must be capable of
providing the needed current under load and
have a low effective resistance in order 10
pro vide adeq ua te regulation .

The performance of the basic power sup
ply. fig. 2. can be improved by the add itio n
of a se ries transistor. Q I' a nd associated corn
ponents R". R" and C", as shown in fig. 3.
W hile it is not a true voltage regulator. its
use docs result in better regulation and less
ripple than obtainable by adding just mo re
capacity across C \, even seve ra l times as large
as C\. Fo r this reason. th is circui t is so me
t imes called a "ca pacitor m ultiplier." The
regulation performance of the circuit in fig. 3
is shown by curve B in fig. 1. P rovisio ns for
the di ssipation of Q,' s he at must be m ade.
Ordinarily. mounting Q, on the power-suppl y
chassis with 4111 insul at ing washer should be
suffici e nt .

The filtering ac tion o f the Q I circu it is
easy to visualize when the c ircu it is redrawn,
as in fig. 4 . This is an emi tte r-fo llower circu it
with the R::.-R:1 network se tti ng the base bias
of Q, and the charge o n C". At ripple frc
quencies-60 and 120 cycles- the time con
stant of C ::.-U:!. is much longer than the period
of the ri pple freq uency, so that the voltage
across C:! may he cons ide red co ns ta nt. Con
seq uently. the ripple vo ltage which adds to
the co llec to r-to-base vol tage has no effect 011

the base-to-ground voltage and . therefore. the
ripple has very lillie effect on the output cur
re nt. which is determi ned by the base-to
em itter vol ta ge.

The ac tion o f the circui t shown in fi g. J as
a voltage regula tor is less effective than that
as a fil te r. because the voltage across C :! ca n
cha nge ove r longer periods. It docs have
some regulating effec t, however. 4111d docs
partl y reduce the effec ts o f changes in load . If
UI. is decreased. the h:1SC to em itte r voltage
increases. which results in increased current
through the tra nsistor fro m collector- to-emit
te r. T he increased current then te nds to ra ise
the vo lta ge ac ross the load a nd to effec t so me
regulat io n.

T he add ition of zener d iode CI? ~, in fig. 5.
in place of U ;~ . results in better regulation of
the circu it. The voltage drop across the load
ditlcrs from the vo ltage across the zener
diode by on ly the base-to-em itter voltage of
transistor Q \. A n increase in in put vo ltage
to the regulato r will not change the voltage
across the load. beca use the base-to-ground
volrage o f Q1 is se t by zenc r diode C I? I' The
current th rough CU I will increase, of course.

•
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Fig . 8-Prote ctive -circuit performa nce curves.
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tor "fig hts' to maintain the voltage a nd cur
rent to the load, a nd that action doesn't do
the transistor a ny good. T he second di sad
vantage is that such an ove rload in the tra ns
mitter, or a short-circuit condition ac ross the
o ut put of the power supply, will put the full
power-supply voltage and current across Q t.
These cond itions can quickly ruin Q l if its
rat ings arc exceeded.

The di scussion now leads us to conside r
the protective circui ts needed 10 protect the
transisto rs in the power supply and tra ns
min er against the hazards just described . The
fi rst ci rc uit to be considered is shown in fig. 7,
a nd its action is shown by curve A of fig. 8.
The c ircui t is simi la r to that o f fig. 5, except
current sensing resistor R .. a nd shunt diode
CII" have been added to provide the desired
protection. e Rn is co nnected in its forward
direction. At low-load currents, the voltage
across R I and the base to emitter voltage a rc
too low to cause it to conduct a ppreciably.
Once these voltage drops are suffic ient to
cause CRtl 10 reach its max imum forwa rd
voltage, the base-to-emi tter current is pre
vented from increasing further. The collec
to r-to-base current is but a small fract ion of

Fig. 7-Circuit of fig . 5 with curre nt li mi ting capa
bility a d ded . CR,j is one or mo re re ctifie r d iodes

in serie s to achieve desired current regula tion.
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A change in load is also compensated by
the action of Q, a nd C Rt . Any increase in
load resistance will increase the voltage
across the load and, there fore. reduce the
base-to-em it ter voltage of Q,. T he current
flowing out of the emitter into the load is
consequently reduced , and as a result. the
voltage ac ross the load returns to its ori ginal
va lue. In a simila r manner, a decrease in load
resistance momenta rily reduces the emitte r
to-ground voltage. Since the collector-to
ground voltage is fixed by zcncr C Rt. the
base-to-emitter vo ltage is increased , resulting
in greater curre nt being del ivered to the load
and the voltage across the load is then re
stored to its o riginal va lue. T he performance
cha racteristics o f this regulator a re shown in
cu rve C of fig . I.

The add ition o f a second transistor, Q~ . to
the series regulator ci rcuit, shown in fig. 6,
results in further improvemen t in the per
form ancc of thc regulato r. The output volt
age ac ross the load is he ld constant within a
small frac tion o f a volt and would appear as
a nearly st rai ght horizontal line were it
plotted in fig . I . T he scale employed in fi g. 1
is such that the thickness of a line on the
graph re presents a greater voltage than the
drop encountered from no-load to fu ll -l oad .
Q" adds lilli e to the cost and complexity of
the circuit. Q:!. can have a much lower power
ra ting than Q 1' a nd therefore needs no spe
cial mount ing precautions. The action o f Q:!.
mav be considered to be that o f a current
ampl ifier that am plifies the sensi tivi ty of the
regul ator circui t.

Furt her im provement in the ac tion of th is
type of series regulator circui t-such as mak
ing the output voltage variable-can be
achieved with additiona l compon ents. Ex
am ples ca n he found in the references. One
adva ntage ga ined includes the reduc tion in
the effec t o f tem pe ra tu re on the c ircuit regu
lat ing performance. For the autho r's purpose
- that o f poweri ng a 25 watt ri g-the level
of performance reached by the circuit shown
in fig . 5 is quite adequate. T he regulation it
provides is enough to elimin ate the effect o f
changing supply voltage on the tuning of thc
transm itter transistor circui t, and the very
low ripple in the output voltage of the supply
produced a pure d.c. no te from the rig.

The circuit of fig . 5 docs have two di sad
va ntages. The first is that should the transis
to r in the rig suffer secondary breakdown, or
overl oad from a ny othe r cause, such as from
rnist un ing o r loss o f load (antenna) , the rcgu-

Ma rch , 19 7 3 • CO • 47



o f fuse F t. silico n con trolled rectifier SCR, .
zener diode CR,. and resisto rs H, . H, . Ho:.

R,. and R,. T he act ion of th is circuit is very
fast- in m icroseco nds- and it therefo re can
protect both the vo llage regula to r and tra?s
m itter transisto rs. The current level at which
ac tion o f this ci rcuit is initiated is set by R-t .
When the IR drop across H, exceeds the
zener brea kdown voltage o f CR,. curren t
fl ows thro ugh R, into the gate o f SCR , to
cause SCH, to change quickl y to its conduct
ing state. Th is ac tion places R., across. the
o utput o f the rec tifie rs and fuse F l' Resisto r
R - is of such value that it pulls the voltage
way down to protec t the transisto rs ( point D
on cu rve B) . R,. and CRt d raw more than
sufficient current to cause F I to blo w. but not
en ough current to damage the rect ifiers o r
transfo rmer.

Resisto r R... is needed only if the internal
resistances o f the rectifiers and transformer
arc not enough to reduce the voltag~ int.o th.e
regulator to the desired value. This ci rcu rt
docs no t reduce the powe r-supply output
vol tage o r current to zero du ring the time
period fro m when SC R 1 is swi tched to the
conducting stat e until fuse F I o pens" , as
shown by curve B of fi g . X. The protecti on
o ffered the load ( i.e .• the transisto r in the
transm itter nrn plificr ) is therefore somewhat
li mited . beca use seco ndary breakdown may
have proceeded so far that the redu~ed cur
rent may be still suffici ent to cause It s co m
plcic destruc tion.

A ci rcuit that combines the features o f the
prot ect ive systems just described is shown in
fig. 10 . Its per for ma nce is presented hy cu~ve

C o f fig. X. Here the same current scnsrng
and switching arrangement is used as was
used in the c ircuit of fig . 9 . Howeve r. the
anode of SCR , has been shifted to the base
of the series le sser transisto r Q t. Until the
load current exceeds the preset critical
val ue. SC R 1 has no effect on the performance
o f Q l and CR~I ' and the voltage regulat ing
act io n is just as it was in the c ircui ts o f fi gures
5. O. and 7.

\ Vhen the cri tica l current is exceeded. and
SCR I is sw itched to the co ndu cting state. the
base to gro und voltage of Q , is reduced to
the vol tage across SCR I' Very little current

• •

can then llow through the base-to -emitter
circui t and load so that QI is effect ivel y cut
o iL The voltage ac ross the load and the cur
rcn t through the load a rc therefore q uickl y

ci rcuit

R,
4,7J'l.
10.

R,
4.1J'l
1 •.

P,
R 2•

CR,
3.6v.
1 .., U:,,£1t

lN747

9-SCR and fuse type of protective
added to circui t of fig. 5.
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the collector-to-emi tter current. Resistor R )
perm its on ly a few milliamperes to flow
th rough it. The result is that the co llecto r-to
base voltage drop must increase. A ny further
increase in load current causes the ou tput
voltage of the regula tor to follow curve A of
fi g. 8. The uppe r current lim it is se t by R ,
and CH" . The full so urce vo ltage is applied
across Q, at fu ll current. .

The ra ting capability o f the transistor used
at Q sho uld be suc h that it can withstan d
that ~ond i t i on . The full current is deli vered
to the load. This c ircu it acts ve ry fast-fast
enough 10 protect the series transistor in the
power supply. This circ uit also pr~tccts the
transistor in the rig if the transistor can
absorb the limiti ng value o f current wit hout
harm . The degradi ng elTect o f the pro tecti ve
circuit on the regulation of the power supply
is slight. . . . .

The second type of protective crrcu it IS

shown bv fig. 9 . Its act io n is shown by cu rve
B in fig . ~R . The protective circuit is made up

RCA
0, 402 51

•• •

on ~

R. ,\ I 0,
25 ",. on R.

10 ... ; ~ C Jc, SCR , 4~ . ~ 'i ·
R,' 00 , .Ix , .>,(,. 1'" t;'>. CR.

2N1601 I
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Fig . lO-Combine d type of protective circuit
odded to circu it of fig , 5 . rContinued on page 92]

48 • CO • Ma rch, 1973



....- - - - - - - --- - - - - - - - - - --- - -

CW or RTTY, whichever way you go,

HAL HAS TOP QUALITY
YOU CAN AFFORD!

•

TOP QUALITY•.•WITH THE
HAL 1550 ELECTRONIC
KEYER. Designed for easy epees
tlon; perfectly ti med CW with optional
aulomatlc 10 lor l ending ca ll letter. ,
great for OX and RTTY; TTL circui try,
t ransistor switc hing for grid block,
cathode key ing. Hand.ome rugged
crackle cabinet with brushed alumi
num panel. With ID, only $90.00; wlt~

out ID, $65.00.·

•• ~--
$ 75.00 ·

$115.00·
· $ 50.00·
· $ 55.00·
· $ 50.00·
· $ 27.50·

•
,,'-'L .._ .. 1 !1l!i O

• .. • ~,. ..... -- - • • • ' ./I JI. •- - •". -:...-.- #! ~ • ............- _.

OTHER HAL PRODUCTS INCLUDE:
ID·1 Repeater ldenllfler (wired circuit board)
10· 1 (com p etely as..mbled in 1'11" rack

ca~net) ,
HAL ARRL FM Transmitter Kit .
W3FFG SSTV Converter Klt
Mainline ST-5 TU Kit . .
Mainline AK· 1 AFSK Kit ..

TOP QUALITY RTTY . • . WITH THE HAL
MAINLINE ST-6 TV. Only 7 HAL circ uit board s
(drilled Gl0 glas . ) tor a ll le alur. s , plug-In Ie sockets, and
cu.to~ Thordarson Iransforme, for both supplies, 11 5/
230 V, '0-60 Hz.. Kit without ca binet. only $135.00; screened,
punched cabi net with pre--drt lled connector ralls, $35.00:
board. and complete manual. $19 .50; wired and ,.,ted
unit . , only $280.00 (with AK· ' , $320.00).-

TOP QUALITY.•.
WITH THE HAL
MKB-I MORSE KEYBOARD.
As easy as typing a letter-you get
au tomatic CW with variable speed
and weight, Internal audio osc illator
with volume and lone controls, tn
l ernal speaker, and audio output jac k.
Smooth operation; completely sol id·
stal e. TTL ci rc uitry using G10 glass
boards. reg ulated power su pplies.
and high voltage transistor switch.
Opt ional automatic 10 available. As·
sem bl ed MKB·1, $275.00. In k it lorm ,
$175.00. -

•
•

•

•- - - -•

•

NEW FROM HAL - TOP QUALITY
RVD-IOOZ RTTY VIDEO DISPLAY
UNIT. Revolut ionary approach to amateur
RTTY ..• provides visual display 01 received
RTTY signal from any TU, at tour speeds (60. 66,
75, and 100 WPM), using a TV receiver modilled
lor video monitoring. Panasonlc solld--state TV
receiver /monitor, or monitor only, available.
RVD.1oo2 , $525.00; Panason lc TV receiver /
monitor, $160.00; monitor only, $140.00.-

TOP QUALITY••• WITH THE HAL RKB.I
TTY KEYBOARD. Gives you typewriter-easy op
eration with automallc leiter /number shirt at four
speeds (60, 66, 75, and 100 WPM). Use with AVo.1002
video display system, or In..n In loop 01 any tel...
printer, for la.t and easy AnY. Completely solid state,
TTL ci rcuitry u.lng G10 gla•• board., regulated power
. upplle. , and Iransl.tor loop switch.
RKfl..1 a• • em~ed, only $275.00.·

HAL pl'o vides a complel e line 01 c omponent s. semi..conduclors , and IC 's 10 ti ll prac tica lly any eee
s,ructlon 1'l<Md . Send 24C 10 cover poslage lor calalog ...i l h into and photos on all HAL ptoducb
avail ab le.

- Above prices do "Ot include shipping costs. PleaM add 7SC on parts Of'ders. $2.00 on lar; " kits.
Shipping via UPS ...h_", possible: Iherefor• . street address req"'rect.

HAL COMMUN ICATIONS CORP., 80. 36 5 C . U, bana.ln;nois61801
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BY GLEN E. ZOOK,* K9STH/5

T li E o ld saying "Old so ldie rs never d ie,
they just fade away" can be applied to the
world of f.m . T hings arc cha nging, quite
rapu.lI y: towards the eli m ination of experi
menta tio n on 2 meter I.m. For caxmplc, it is
no longer necessary to mod ify or build to get
a ri~ going for v.h.f. f.m . Repeaters. once a
pro ject for a hardy bunch of experimenters,
arc rapidl y becoming available as an ofl-t he
shelf item . Antenna experimentation was cur
tail ed by the Report and Order on Docket
18803. Aula patche s have come under fire
eli minatin g another area o f experimenta tio n:
As a result. some of the pioneers in v.h. f. f.rn .
feci tha t they are 11 0 longer needed . and a rc
begin n ing to fade from the scene. \Vith vi rtu
a lly everyth ing concerned w ith v.h .f. LI11 .
avai lable from commerc ial so urces the chal
lenges arc no longer there. T hus, the pioneers
arc begi nning to drift away.

W ill they ' la y gone long? I doubt it! The
drive and temperament required to get f .rn .
off-the-ground is still there. Just because the
need ~or .c ut-and -t ry o n 2 meters is gone,
t~cre IS st ili a need fo r experimenters o n the
higher frequencies. Sure. the pressure fo r
C lass E Citizens Rad io Service may produce
many commercial rigs for 220 m Hz. a nd
even 450 m Hz has some rcadv- to-no amateur
un its. But. the h igher freque ncies~arc still in
need of po pula tion . Ten yea rs ago no o ne
wo uld p redict the growth of f. m . o n two
meters . T he com mercia ls a rc already using
96 0 111 Hz fo r contro l links a nd data transmis
sio ns, a nd mobi le and po rt able units arc just
a roun d the c.orncr. This has been caused by
o ve r-po pula tion of the lower frequencies.
The same thing is becoming true of the ama
leu r bands. If C ia." E C B become' a reality
(and sources within the E IA say tha t it is just
;lr':H.md the corner-money ta lks!) the avail
ab ility o f 220 m Hz equipment will ma ke fo r
a crowded amateu r band within a vcry short

*4 10 La wndale Drive, Richardso n. Texas 75080.

lime. 450 m H z is already crowded wi th con
t rol links as well as simplex and duplex
acuvuy, Onl y. 50 m Hz has rela tively lillie
acuvn y. ThIS IS nOI due to a lack of equ ip
ment, but d ue 10 TV I a nd lack of interest.
Even this ba nd could become crowded in a
sho rt time.

What doc, th is mean '! We need OUr pio
neers to clear the way to those "useless" U H F
freq uencies. J ust as they cleared the way for
2 meters, these same perso ns a nd persons like
them ~an clea r the way to eve n high er fre
qucncics. So , don't let them fade away, hut
encou rage .these experimenters, and keep
them wo rking. If a few hard y individua ls
don't show us the way up. th ings will be
much ha rd er o n the masses. T hese fell ows
need room to work a nd frequencies for ex
perimentat io n. Give them all the help they
need. for if we don't , we all lose!

Technica l Talk
A number o f readers have asked how to

build their own scanni ng receivers. Th us, the
su?jec t of the month will be a scanning c ir
C U,It that can be applied to just abou t any re
cervcr channel switc hing scheme. The father
of th is bra in-child is Bo b Pace, W A5CJ G . of
Ho usto n, Texas, a nd the circui t was o rigi
nall y printed in the Spring, 1971 , edi tion o f
the Newsletter oj the T CX ll J VJI F FA I Sod
ety, Bo b has gracio usly gran ted perm ission
10 rep rint thc circui t here in.

Nol every f.m, operator will be ha ppy wi th
~ scanning.receiver. Scanners arc qui te handy
In areas wi th several frequencies but light to
moderate ac tivit)' . In these cases a scanner
will a llow o ne 10 know wh at is goi ng on with
out need for const ant m anual channel switc h
ing. Amateurs in a reas of hiuh activitv who
like cont inuous recept ion \~i11 also iike ;1

sca~~er. But. ~hosc ama teu rs in areas o f h igh
activi ty who like the sq uelch to close o nce in
a while sho uld stay away from sca nne rs, fo r
they never sh ut u p (or a t least it seems so) .

Bo b> c ircuit was o rigina lly designed for
lise wit h tube-t ype receivers, but can be
easil y ada pted to solid sta te receivers using a
groundi ng funct ion to turn on the osci lla to r.
A lso. a ltho ugh no t mentioned by WA5CJG.
the unu can probably be adap led to diode
switching of crysta ls to form the basis
o.f a 1.0 fre~uency receive deck . T he scanning
ci rcuitry Will scan 10 frequ encies before re
turning to sta rt. If less than 10 freque ncies
arc to be sca nned . the o utputs can be pa ral
leled so tha t there is no lost time scanning

•
~

•
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Fig. l - A re ce iver channel SCa n module . It was orig ina lly designed fo r tu be circuits but Can be
use d with sol id-state re ce ivers. Cj and ( :! sho uld be ad justed fo r de sired sca n spee d (a bo ut lOOmf).

positions that will no t be used. Specific chan
nels can be locked out by placing a swi tch in
the line whic h activates tha t channel. By
opening the switch the channel will not be
activated when the unit reaches that posit ion
in the scanning mode.

T he sca nning function stops wh enever the
squelch of the receiver opens. At that point
the circuit locks onto the channel and re
mains there until the squelch closes. If con
tinuous monito ring is desired or if a QSO is
10 be made on a specific channel, that chan
nel can be ac tivated by the frequency/scan
selecto r switch. In th is position the scanning
function is disabled and the desired channel
can be se lected with the switch. Although not
absolutely necessary. provision is made fo r a

pilot lam p circuit to indicate which frequency
is being scanned or recei ved at any particula r
moment. The rate of scan ning can be varied
by proper choice of tim ing capacitors. For
most operations the val ues given in the sche
matic should suffice . Also. semi-conductor
devices are not cvxtremely crit ical and equiv
alents from the M otorola H E P line should
work as well as the devices indicated.

Again thanks to Bob Pace, WA5 CJG, for
his help and for the use of this scanning cir
cui t.

Have You Hea rd?
It seems that every re peater in the country

has at least one, and sometimes more, users
that strai n relat ions from time-to-t ime. AI-
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though a few users deliberately cause prob
lem s, most reall y cause problems either from
ignorance o r absen t-minded ness. H ow many
of these fellows show up o n your repeat er?

Tlmmy T imeo ut : T immy forge ts that he is
not on 75 meter sideband where timeout
t imers do not exist. He repeated ly times out
the re peate r wi th long-winded transmissio ns.

Delhert D X·er. Delbe rt wo uld probably
love 20 m eters and the challenges of OX.
U nfor tunate ly, Delbert cannot operate there.
Thus. whenever a sta tion outside the normal
service area of the re peater a ppears, he must
wo rk that sta tion no matter who else is usi ng
the repealer. Delberl fo rgets thai 146.520
m Hz is now the recognized simplex/O X fre
q uency fo r 2 meier f.m .

Ro nnie Ragchewer: Ronn ie is related to
Timmy Timeout, but exercises his fun ctions
in lying up a heav ily used re pealer lalking 10

a buddy a m ile o r two away. Ronnie hat es
any breakers and so metimes ignores even
eme rgency traffic. Ronnie doesn 't know that
sim plex t ransm issions work o n f.m.

Norman N o-offend: orman is a likeable
fello w wh o doesn't like to hurl a nyo ne's feel
ings. Thus, whenever asked for a signa l re
port he gives o nly the best. Th at is, everyone
has the best sign al Norman has ever heard.
even if the signal is three times too wide fo r
the repeater recei ver. has 90% a.c. hum , a nd
so unds like Mr. Duck with a bad cold.

Gerald G()od hlldd~': Ge rald always jumps
o n top a sta tio n that has give n one of his
buddies a poor signal report o r quality report.
G erald never has any trouble with any bud
dies and likes to hear the same from them.
Sometimes wonder if Gera ld kno ws what a
good signal sounds like.

And fin all y :
IJerC)' Policeman: Percy is the local expert

o n regulations. p rocedure. and general infor
m arion, He takes great pain in telling new
comers just what they should do and what
not to do. Percy takes great pain in interpret
ing F CC regul at ions, Unfortunately, Percy's
worst faults are jus t what he tells everyone
else not to do!

H m mmm . Some of these characters sound
just like someone we know. In fact, there is
hard ly an Lm.'er who has not worn the shoes
of Timmy, Ro nnie, Delbert, or any of the
o thers. All of us slip from time-to-time. The
idea is to keep alert, treat our fellow f.m.'ers
fairly, and to avoid becoming pari of the
problem rather th an contributing 10 the solu
tio n.
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Fo r Ne wcomers Only

O ne of the most im po rtant facets of ama
teur f.m. operations is fre quency stability.
T his is due 10 the channe lized natu re of
operations. Since f.m. signals range from 10
10 t5 kHz wide ( +5 kHz and -:=7.5 kHz
deviation) in most amateur :! meter f.m .
wo rk. chan nels have been agreed upon 30
kHz apart. This is in line with commercial
regulat ions. However. the commercia ls a re
star ting to go to ± 15 k Hz channel spacings.
and. if f.m . keeps growing, 15 kHz channel
spacings may be seen on the amateur bands.
Because of the wider nature of f. m . signals.
the bandpass filters used in f.m. receivers
must necessarily be m uch wider than those
used in s.s.b. receivers . Thus. adjacent chan
nel interfercnce is possible if the receive r
fil te r is 10 0 wide. In commercial f.m. equip
ment which was either designed fo r or m odi
fi ed for nar ro wb and ( -:=5 kHz) this band pass
is usuall y in the neigh borhood of 15 kHz
(6 db poin ts ). Allowing fo r a 10 kHz wide
signa l centered in the receiver passband.
there is o nly 2.5 kHz 10 the 6 db point on the
lille r. AI thai po in t, especially with a weak
signal. disto rtion of the recovered aud io usu
ally resu lts. Comme rc ial sta ndards ca ll for
a fre q ue ncy sta b ili ty in the transmitter of
0 .0005 0/< o r abOUI 750 H z at two met ers,
Many amateur transm itters ca ll fo r 0.001 7t:
or 1500 Hz. T his means th at o nce the trans
mitter is ze ro'd to the correc t frequency it can
mo ve o nly 750 Hz or t 500 H z under o pcrat 
ing cond itions.

In the f. m. rig there are at least two c rystals
involved in any two-way exchange. o ne in the
transm itte r and o ne in the receive r. In a
worst-case condi tion each c rysta l could drift•
as much as 750 Hz 10.0005 'k ) o r 1500 H z
(0.00 17<) result ing in a d ifference of 1500
Hz Or 3000 Hz between the receiver passband
center and the transm it signal. Thus, m any
uni ts bu ilt for the amateur m arkets have
fi llers a bit wider than the commercial units,
usuall y in the ne ighborhood of 20 to 30 kHz
wide at Ihe 6 db po ints, This tends 10 make
adjacent channel interference more possible
than with the narrower commercial filters .
But, when signats slay pUI, there is usually
not too m any problems except in major
metropol itan centers. Even these problems
can be reduced, but they require replacement
of the receiver filter with one of a narrower
bandpass. Because of these wider filters,
some amateurs have been using crystals with
a 0.0025'k frequenc y tolerance, and gelling



Fig, 2-" Touch Tone" encode r frequencies. See
Q&A this column.

A. There are too many variances wh ich
arc unknown to be able to say th at you wi ll
be able 10 hit any given repeater undcr all
circumstances. \Vith above average power
(60 walls output or so) and a very good
antenna suc h as the Cush-Craft stacked 11
clement beams, or yagis by Hy-gain, or other
manufacturers, up at least 50 feet a nd fed by
Y2 " heliax or simi lar transmission line. the
chances arc very good. If the location o f th e
repeater is very high in rel ation to the sur
rounding area o r if the statio n location is very
high . lower power or Icss antenna may work.
There is just no way to tcll without trying.

Q. \Vha t a rc the fr equenci es used in
"Touch-tone' encoders?

A. See Figure 2. This is for the common
I~ button pad. 16 button and ~O button pads
have other frequencies, but arc used in ama
teur work normally only for repeater control
circuitry.

Finale
Pl ans arc under way fo r a mailing of reply

cards fo r the 1973 re pealer directory, Things
will be handled just about as last yea r. How
ever. many repeater groups are not on the
mailing list. so if a card is not rece ived. please
dro p me a line either asking for a card or
giving full detail s on th e loca l machi ne. If
your repeater is not mentioned in the d irec
tory you have o nly yourself to blame.

News has been at an all time low. \Ve need
news of repeater activities , suggestions. con
struction projects. what-have-you, are always
in demand. Remember. this column needs the
support of f.m . operators to be o f greatest
value. See you next month.

73. Glen. K9STH/ 5
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away with it when both stat ions arc using
similar equipment. A 0.00~5 Ii< crystal can
drift up to 3.75 kHz, or a total system under
worst-case drift of 7.5 kHz! This often places
the transmitter outside the passband of a re
peater receiver using commercial equipment
with narrowband fi lters, The result is a dis
torted sig nal o n the repeater output, if the
repealer is keyed at all.

Why do amateurs lise these 0 .00:25 % c rys
tals? The answer is simpl e : First o f all these
crys ta ls arc cheaper th an the more stable
0 .00 1Ii< or. pre ferably 0 .0005 % types, o ften
cost ing o nly 50 0/< as much. Secondly, the
wider receiver fi lters allow the use o f these
crystals with few problems when work ing
simplex. But. as activity increases in any
locale problems begin to arise because of the
wider filters and drifting equi pment. The cure
for adjacent channel interference is narrower
filters, but these cannot be brought into play
until the transmitters can stay within the
passband. A vicious c ircle. The cure is simple.
usc the stability c rysta ls recommended by the
manufacturer : 0.001 % in most ama teur f.m.
equipment a nd 0.0005 0/< in commercial
equipment. Since the equipment will meet up
to-date frequency stability, why degrade per
formance to save a few bucks in the sho rt
run . In the long-run things can get much
mo re expensive or adjacent channel inter
ference can make use of the I.m. rig a very
unpleasant situatio n.

Q &A
Q. \Vhy do commercia l f.m , radios huve

locks on them '!
A. The o bv ious answer to this question

would be th at locks a rc 10 prevent th eft.
Ho wever, that is only incidental to the real
reason: To prevent unauthorized adjust
ments. Each commercia l transmitter must be
cert ified by a perso n ho lding at least a seco nd
class radiotelephone operators license . Be
cause of this certification . some protection
must be given to prevent someo ne without
federal qualificat ions from changing the fre 
quenc y, devi ati on, or mak ing a ny o ther
changes to the transmitter operations. Some
of the earlier commercial equipment even
had provisions for a wire and lead seal for the
freque ncy and deviation adjustments! If this
seal were broken the certification was void ,
Ill' th e way, any ra dio thief wor th his sa lt has
ke ys to all m ajo r radio equipment.

Q . Can you guarantee thai if J put up
(brand X ) antenna th at I will be able to hit
the (repeater 75 miles away) stat ion?
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Get total 146-148 MHz coverage
without buying a crystal!
The modified Clegg FM 278 transceiver
now covers the enti re range of 146-148
MHz . .. and needs NO additional crys
tals. It's th e only 2 meter rig available
now with bu ilt-in total coverage that
also offers greater than 25 watts output
power, uses 10 IC devices, and has
Teflon' w iring th roughout. Not a sing le
bi-polar device is in the RF path in
transmitter or receiver ... ensuring
greater reliability. Accessory power
supply and sub-aud ib le tone on transmit
are available too. At home or in your
car, the FM 278 gives you the ultimate
in total 2 meter performance. See your
Clegg Dealer NOW or write or phone
us today for detailed data sheet on our
2 meter leader.

CHECK THESE SPECIFICATIONS
GENERAL

POWER REQU IREMENTS: 11 to t4 VDC
Current Consumption at 13.5 VDC :
Receive : " amps SQuelched. 1.2 amps unsquelched .
Transmit: 6 amps max.

DIM ENSIONS : Ill" 1 3W 19Y. · deep ; 4 lbs. net
weight. RECEIVER

TUNING RANGE : 146.00 to 148.00 MHz, continu
ously tuneable with reset capab ility of approx.
I KH z to an y frequency in ran ge.

SENSITIVITY : .35,uv max . for 20 db quletin gr .I JJ V
for rehabIe squelch action .

SELECTIVITY : 11 KHz at 3 db; Less than 30 KHz at
70 db. Adjacent (30 KHz spaced) channel reiectcn
more than 70 db .

AU DIO OUTP UT : 2.0 watts (min.) at less than 10%
THO IOta internal or external ohm spea ker.

TRANSMITIER
TUNING RANGE AN D CONTRO LS: Same as

RECEIVER.
POWER OUTPUT : 25 watts Min . into 50 ohm load.

PIA transistor protected for mfmite VSWR .
M ODULATION : Internally adjustable up to 10 KHz

deviation and up to 12 db pea k cl ipping.

Amateur Net $479.95

Telex : 84-8438

"'DuPont trodemork

Tel. (717) 299·3671

-f/!!!l'l DI V ISIO N

3050 Hempland Road , Lancaster, Pennsylvan ia 17601

• . . . ... [" ' <

~
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An RTTY Repeater

Part III-The U.H.F. Control Station

BY BYRON H . KRETZMAN.* W2JTP

P ART I of this three part a rticle about a
radiotclctypc ( RTfY) f.m. repeater de
scribed the repeat ing system and the termi na l
un it (TU ). the device that detects the a.f.s.k.
RTfY signal and which makes it key an
a.f.s.k. osci llato r, " regenerating" the signal.
Part II described the logic control equipment
at the repeater site itself, and that end of a
u.h.f. co ntro l link that permits complete
radio remote cont rol of the RTfY repeater.
' 431Woodbury Road, Hunting'on, N:Y~iT743-

T his third and last part describes the Control
Station.

Figure 12 is a photograph of the Control
Stat ion. From the top down, there is the Con
trol Unit, the low-band 52.60 mHz Sensicon
Moto rola PA8633 mon itor receiver (from
an -800) , the TU 204 u.h.f. Motorola u.h.f,
transm itter ( from a T44 ) ; and, o n the bOI
tom, the a.c. power supply. Note the addi tion
of a "non-stock" (surplus) blower, mounted
at an angle. on the u.h.f, transmitter stri p.

Fig . 12-Conlrol sta tion fo r the
RTTY repeote r, mounted in on
open table-top rock. The Control
Unit is at the top (with d ust cove r
removed), Ne xt is the 52.60 mHz
low-band monito r receiver; next
is the T44 u.h.f . transmitter . The
c .c. power supply for the receiver
and the tran smitter is at the

bottom.
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Th is is essentia l if the u.h .f. transmitter is to
be run at or near rated o utput ( 20 watts) for
the no rmal long transmissions o f RTTY .
N atu ra lly, if the u.h.f. path is short and good
eno ugh to allow operation with only a few
watts, the u.h.I, transm itter can then be run
in the TUNE position, and withou t the blower.

Figure 13 is a block diagram of the Con
trol Station. The solid-sta te control tone os
cillators a rc built on plug-in printed circuit
boards. The first is used for the ST ART tone,
o nl y; the second for the STOP tone and the
PASS tone; and the th ird is used as a standard
a.f.s.k . ge nera to r. The START function turns
o n the repeate r a.c . supply , if it was shu t
down for any reason. The STO P fu nction shuts
down the repeater by lurning off the repeater
a.c. supply, and the PASS funct ion permits by
passing the time clock a t the repea ter site so
that it may be tested Or used for a spec ial
purpose during the normal tim e clock "off"
period .

The a.f.s.k . board, resting o n mark (2 125
H z l. can be used to key-on, via the u.h. I.
control link. the repeater t ransmitte r with a
stead y mark for testing. It should be re rnem
bered that. because o f the carrier o perated
relay (CO R) on the u .h .f. rece iver at the
repeater site. any operation o f the u.h.f. con
t rol link locks out the v.h.f. (146.70) repeat
e r receiver. A c1osed-circuit jack, KB D IN, o n
the Control U ni t panel, is the means for con
necting the a. f.s .k. osci lla to r d irectly to the
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keyboard of a T eletype machine or to the
co ntacts o f a transrnitter-distributor (TO )
for feeding the repeater RTTY over the
priority u.h.f. link.

T he low-band receiver, on 52.60 m Hz,
monitors the output of the repeate r, as re
qu ired by FCC R ules, and can also be used
to feed an external TU at the Control Sta tion
fo r m achine copy. If the TU at the Con trol
Station is equ ipped for autosta rt, unattended
mach ine copy of the repeater tra ffic for log
ging purposes, is therefore possible. A moni
tor spea ke r, hidden behind the Control Uni t,
enables anyone at the Control Station to listen
to the repeate r output channel.

The Control Unit
The two cont ro l tone genera to rs, and the

a.I.s.k. RTTY generator, are built o n the
a .f.s.k, circu it boards"! developed by W2JAV
for RTTY. Normally built for frequency
shift keyi ng, the firs t is used o nly for the
START tone o f 3400 H z. The second is used
for ei ther the STO P to ne o f 3825 H z o r is fre
quency-shifted to provide the PASS tone o f
4250 H z. The th ird board is used as a straigh t
a.f.s .k . generator, as it was designed . with
2125 Hz fo r mark and 2975 H z for space. It
is this a.f.s.k .. when keyed by a mach ine,
(and carried up-link by the u.h.f. rad io con
trol circuit) which then transm its RTIY via
the re peater.

" Kretzman. B. H .. ·· RTIY." CQ. March 1962,
page 9 1.
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Fig. 14-Control unit schematic dia gra m.

Contained within the Control Unit is a
small d .c, power suppl y to provide - 18 volts
d.c. for the control relays and pilot lights. and
- 10 volts d .c, for the control tone oscillator
boards. The - 10 volt bus is regulated by a
1N758 Zener di ode.

Each contro l funct ion has its own relay
which performs the frequency selection,
feed s that frequency to the u.h.f. control
transmitter and keys it on. The relays arc
surplus hermetically scaled relays, available
commercially as C. P. Clare part number
RP37 16-G I69. It has a single 300 ohm wind
ing. Of course any low-current relay which
will operate on 18 to 28 volts d .c. may be

substituted. " minimum of two sets of form
A (normally open) contacts are required.
Contact rating need be only 1 ampere.

A green pilot light indicates actuation of
the START relay, red the STOP relay, and white
the I'ASS relay. Push-buttons are provided for
these functions, and whichever one is pressed
must be held down for a t least 10 seconds .
This is because of the time delay built-in at
the other end of the u.h.f. control link. A
clear pilot light indicates actuation of the
AFS K rel ay. A s.p.s.t, switch , instead o f a
push-button, is used to set up the control link
fo r R'ITY operation, or simply to turn on the
52.60 mHz repeater transmitter by sending
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up-link a steady mark tone. A front panel
closed-circuit jac k. KRD IN, permi ts patching
to the contacts o f a Teletype keyboard o r to
a T D. This is also a co nvenient point to insert,
a squa re-wave keycr 1:! to chec k on overa ll
telegraph bias.

Other Eq uip me nt
The power supply at the bottom of th e

rack assembly is sim ilar to th at for an -800
except that higher plate voltage is provided
for th e u.h .f. transmitter st rip; and the re
ceiver. in th is case the 52.60 mHz receiver,
is not muted when the u.h.f. transmitter is o n.
Antennas arc simple. A squa rc-com cr-rcffcc,
to r type o f a ntenna is used on u.h.f., and a
"J" antenna 13 is connected 10 the 52.60 m Hz
repeater monitor recei ver.

Final
As a last comment : f use everyth ing! Do

not omit any fuse shown in the schematic
diagrams for the power suppl ies. Unattended
operat ion requires th is kind of protection. It
ca n be awfully embarrassing if part of the
RTTY repealer system goes up in smoke , no t
to ment ion the damage to the equipment.
Fuse values shou ld not exceed those indi
cared. For exampic : a '~ ampere fuse should
be used in th e Logic Contro l Unit power
supply, fig . 7, Part II. If you had a 15 am pere
fusc in this position, a 6.3 volt a .c, heater li ne
short ci rcuit would not blow the 15 am pere
fuse, or the house 15 ampere hran ch fuse (o r
breake r ). bUI the 6.3 volt heater wiring
would burn up ; with lots of smoke.

If a fuse blows. fi nd out why it blew; jus t
don't replace it wit h a fuse having a hig he r
current rating! •

PERSONALIZED ENGRAVING

" Kretzman, fl . H., " Rn V:' CQ, Dec. 1962.
p. 69 (ground collector of Qt> .
" Kretzman. B. B .. "The J-antenna on 6-Me
rers," CQ. Dec. 1967, p. 29.
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BY COPTHOR NE M ACDONALD,· W1GNQ/~

" Ex plo ra tion"
W F. could call it the " Exploration Net,"
but everyone has his or her idea about wh at
a net is o r should be, and thi s is bound to be
a bit d ifferent. Perhaps it's best just to call it
"Exploration," o r the "Exploration Group."
Whatever we call it , the thing I have in mind
starts with a group of slow-scanners gett ing
together on the air. The evening belongs, in
a sense, to one of the group. He has spent
long hours during the preceding weeks pre
paring for this evening. He has chosen some
th ing to "explore" and has gotten together
the pictures a nd sounds that will let us ex
plore it with him.

It might be partly biographical. The story
of an episode in his life , or an activity he's
into, or d igging into a subject he fee ls strong
ly about. Ma king silver jewelry, a sa iling trip
to the Bahamas, the problems of Nutle y, New
Je rsey. growi ng organic vegetables. life as a
rancher, survival in New York Ci ty. or one
of a thousand other possibilities. Perhaps he
has taken his camera out to tell the story of
what a friend or group in his community is
doing. Perhaps it's an SSTV interview with
some local sage or personality.

The presentation might run 20 to 40 min-

' P.O. Box 483, Rochester, Minn. 55901.

Fig . l-Yoke with iron wrap removed to show one
of the two coils thor make up the 50 mh winding.
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utes . I.s.b. simultaneous SSTV/ voice would
be the mode-for maximum effectiveness.
( If you d idn' t have a second receiver or an
i.s.b. adapter, you'd inv ite a ham friend over
and ask him to bring his receiver. Stereo
tapes with SSTV in one track a nd voice in the
o the r could bc prepared by hams not having
i.s.b. transm itting gear, and aired by some
other ham who docs have the gcar.) The
presentation would be foll owed by questions,
comments, and general discussion by the
group.

How about it? Could we talk Don M iller ,
W9NTP. into giving us a tour of the arche
ological museum in his home. or into shar
ing the slides/ story of his church buildi ng
trips into the jungles of H aiti? And ancient
taboos and personal politics aside, wouldn't
it be an eve ning to remember if we could
ta lk Barry Goldwater into sharing his feel
ings about whats ' right and wrong in America
today- and get involved in the discussion
with him afterwards.

These two guys are on SSTV. H und reds
more with bits of their lives and thoughts to
share are on SSTV too. If this appeals, and
you want to help get things goi ng, please drop
me a line with your ideas; including times.
bands, and the date you' II have a program
read y for the first one of your evenings!

Vidicon Deflection
ow into hardware talk, and the cont inu

ing saga of the vidicon. All commonly avail
able vidicons are magnetically focussed and
deflected. Generating the magnet ic fields that
move the electron beam precisely where we
want it 10 move is the mixture of art and
science that we'll explore next.

The science part starts with the fact that
we can generate a magnetic field by passi ng
a current through a coil of wire, The strength
of the field is proportional to both the curren t
and the number of turns. T he first bit of art
comes in making that coil the right size and
shape. The fact that we must slip a solenoidal
focus coil over the deflection yoke means



that the deflection windings must be compact
and dimensionally accurate. The horizontal
windings must be oriented at precisely 90
degrees to the vertical windings, at the opti
mum location along the length of the tube.
F igure I shows one of the four windings in
a commercial vidicon yoke.

Several years ago CQ-TV, the journal of
the British A mateur Television Club (93
Flcerside, West Molcsey, Surrey, England)
published di rections for winding you r own
coils. Mel Shad bolt o f ATV Research ( 130
N. Broa dw a y, D a kot a C ity, Nebraska
6873 1) sells kits for wind ing both fas t scan
and slow-scan yokes and focus coils. I have
had mixed repo rts on the success of follow
ing the CQ-TV instructions, and reports of
generally good results with Mel's K it. Most
commercially manufactured yokes and focus
coils have all of the little niceties that arc
hard to come by with homebrew construe
tion: electrostatic shielding of the yoke, iron
wire wrap over the yoke windings. Mumetat
shield over the focus coil, and a molded
target connector support. Brand new assem
blies are avai lable in the U.S. from Cleveland
Electronics, Inc. , (17877 St . Clair Ave.,
Cleve land, Ohio 44 110). Used cameras, even
if not operat ional. are a source of yokes.
focus coils. lens mounts, cases, etc. Two com
panics dealing in used video equipment a rc
Denson Electronics (P.O. Box 85, Rockville,
Conn. 06066), and CCTV Ce nter (400
Route 46, Lod i, N .J. 07644). If anyone
knows of a source of Japanese made coi ls I
would be happy to pass the wo rd along.

The fo rm of the windings must be just so
in order to produce a deflection field tha t has
low geometric distortion, and doesn't disturb
the normal ha ppen ings in the triode section
of the electron gun, or near the target. Once
that fo rm is determined, however, the yoke
man ufacturer has lots o f latitude in choosing
the number of turns for each winding. F igure
3 summarizes the characteristics of some

•. --.

4

Fig . 2-Comme rcia lly mode yoke and focus coil fo r
a miniature Vidicon.

common yoke and focus coil windings. I mh
and 4 mh yoke windings are commonly used
for the horizonal rate sweep in fast scan
cameras. 50 mh is the most popular value for
the vertical rate.

\Vhich winding inductances can be used at
which rates? The limitation at the high fre 
quency end is the stray capacitance of the
winding itself. At fast scan ra tes it is desirable
to complete the horizontal retrace in about 6
microseconds. If the self resonant frequency
is lower than 100 kHz or so , it won't he possi
ble to get a retrace this fast wi th a simple
sweep circu it. This makes it difficult to use
50 mh windings at 15750 kHz. No problem
in using windings in the 1 to 4 mh range.
however.

At slower rates any winding can be used.
If that is true why make special slow-scan
yokes? As you see in fig. 3 the sweep current
requirement drops markedly as the induct
ance goes up. (The sweep cu rrent is ac tually
proportional to the square root of the wind
ing inducta nce.) A slow-scan yoke is simply
o ne with two high impedance windings. per
mitt ing the lise of low drive cu rrent in both
horizontal and vertical axes.

Yoke Winding Characteristics Focus Coil Characterist ics

Induct. D.C. Re sist . Approx. p-p Drive Ma D.C. Resist . Ma for 40 Ma/Gauss
(m h) (oh ms) Normal Scan Overscan (oh ms) Gauss Field

1 1 150 200 385 40 1
4 8 75 100 110 70 1.75

50 185 22 27

Fig. 3- Electrical characteristics of common 1" Vidicon yo ke a nd focus coil windings. Yoke d rive
currents o re shown a ssuming focus fie ld of 40 Ga uss.
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Fig. 6- Slow scan yoke drive schemes.

ance is close to 400 ohms, while th e series
resistance is only 8 ohms, so the load will be
predominately inductive. The voltage across
an inducto r is related to the ra te of change
o f current through it : E = L (di/ dt). At
15. 750 Hz the total period is 63.5 psee with
about 6 ,"sec retrace time and 57.5 .usec active
sweep time. From fig. 3 we see th at the de
sired peak-to-peak sweep current is 75 rna.
Since with a linear sweep. di/ dt is constant.
the voltage ac ross the coil will be constant.
Its val ue will be : .

4 X 10" X 75 X 10""
Escan = = 5.2 volts.

. 57.5 X 10'"
During retrace the voltage will be of the
opposite polarity a nd much higher.

4 X 10 ' X 75 X 10"
Eretrace - = 50 volts, - 6 X 10'"

F igure 5 shows the type of sim ple sweep
circuit that could provide such a wave form.
The transistor would be switc hed between
saturation and cutoff by the horizontal drive
waveform. The collector load inductor would
no rmally be a high Q inductor of 5 to 20
times the yoke induc tance. The collecto r loa d
resistor controls the current through the 10

du cto r a nd thus th e sweep amplitude. The
positive going , high voltage kick dictates the
usc of transis tor with a V CEO rating of seve ral
times th e ex pected pulse am plitude. The
diode/ca pacitor circuit damps out the ten
denc y of the yoke to ring o r oscill ate . (T he

B+

zonfo l

."
nd inQ

IJOtto~ Wovlf'orm Voltoqe Wave form
01 Slow· SCon Ro'fl 01 1 57~ He

,"'"W IO T M

~f-
-\"

'" 'r> Hori- y

r - f
w,

Currenl Wovlf'orm
01 All seee RO les

Fig. 4-Deflection yoke volta ge and current wa ve
forms.

Sweep Waveforms
The object at all scan rates is to generate

a sawtooth current waveform through the
yoke winding. As shown in fig. 4: the. wave
form starts with a current flowing 10 one
direct ion through the yoke. The current
drops in val ue as the sweep advan ces, reac~ 

ing zero at the center. II then rever~es polar~

ty and increases in magnitude negatively until
the end of the scan is reac hed . The sweep
then quickly retraces to the starting condi
tion . At slow-scan rates the wind ings are
essentiall y resistive . A current sawtooth is
obtained sim ply by applying a voltage saw
tooth of proper am plitude a nd d.c, bias to the
winding. W e ca n obtain a sweep current of
22 rna through a 50 rnh , 185 ohm wind ing.
for exam ple, by a pplying a voltage sawtooth
o f 4 .07 volts Pop across the wind ing.

4.07 vo lts pop = 22 rna pop
185 ohms

A t fast-scan horizontal rates we have a
d ifferent situa t ion. Now the winding looks
like a fa irly high Q inductor. Let's take a
close look a t the si tua tion with a 4 m ho8 ohm
winding at 15,750 Hz. The inductive react-

L.3.e J
"Soc

Fig . 5-Typical fast-scan horizontal yoke driver
circuit.

H. Dr ive
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TEEC HCV-1 BSSTV Camera TEEC HVC·2A SSTV Monitor

Features Features
• Y. - % - % Frame Selector, • 5 .75" diagonal screen.
• Faster scan RF or video output fo r viewing • Removable picture tube filter for added

picture on standard TV set - channels 2-8. viewing flexibility.
Black and white reversal switch. • Tuning meter aids tuning in of SSTV signal.
Normal -Reverse yoke switch. • Manual vertical trigger pushbutton allows
All IC's and Transistors plug into sockets re-start of scan at any t ime.
on 1 plug-in glass-ejX)xy circuit board. • Noise immunity circuits allow viewing under

• Built-in power supply for 11 5 or 220 'I . , high noise conditions.
50/60 Hz. • All IC's and Transistors plug into sockets

• Meets all FCC SSTV regulations as well as on 1 plug-in glass-epoxy circuit board.
those of foreign countries. • 11S o r 220.., SO/60 Hz Po wer Supply.

• F 1.9 Soligar o r Cosmicar tense . • 30 Transistors, 11 IC's, 28 diodes, P7
• Size : 6" l( 7 %" x 13"''' - 10 - lbs . phosphor CRT.
• 48 t ransistors, 14 IC's. 16 diodes, 773SA • Size : l S" l( 14" l( 8 %" - 261bs.

Vioicon. S325.00 FO B Hendersonville. Tenn. $325.00 FOB Hendersonville. Tenn.
FULL SPEC/F i c A nONS A VA/LABLE UPON REOUEST FROM:

THOMAS ELECTRONICS & ENG. CO .
p, O. Box 572 HENDERSONVI L L E. TENN, 37075

•••

T HE F OLLO W I N G T E R MS ARE AVAI LABLE: T O THOS E: WHO QUALIF Y :
BANKAMERI CARD : MA S T ER CHAR G E .
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!O.Nl'S IN HH-2 wrm on: A.'l'l FINE TIP $2. 25
~ 'ro 'I!IE RADIO. ~ $1.75
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SEEl A.T fECEll' SARX: a:rNE:fflGW 'IHIS lIrreJE A.'£RICA.'l !WE
fWllO f£I:lJ]lES CIlLY am CRYSTAL P'CIl. oorn 'OOX A..'ID REC.
IEtA.ILED lNP(RotATIGW A.'lD PRI(;f:) AVA.U..BlF IN OOR 1913 Pl'n:
CATAIDJUE.

6T-HR2
'I~....

cr"I.1
cf. cll

Ams 6 TRA.'G<IT~. 'It) niE
HH-2 .KR-2A A.'m" TflA..'lSCAN RAnIOO .
M) MAJeR QiA,',IES rc RADIO.
KlT- - - - - - - - - - $9 . 95
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Send fOf FREE literature

Cl e an up the u n s.yht lv
tanyle o f w Ires arou nd
the shack a nd v o u. w .fe
.... 11 Ih ,nk ,t's b eau h ful

"".) I
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* Power Meie r
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* Antenna S witch
* 350wans PEP
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DIGITAL CLOCKS

Mod e in U.S.A -====~~~
l O·minute repeoting timer buzzes warn ing to s ign in yo ur
ca ll le tters . W a ln ut or e bo ny plast ic COl e . 4 " H, 7 3J. "W.
4 " 0 . l l0V, 60 cy. O ne Year Guarant ee .

At Your Dealer, or DIRECT 'ROM

CALL-IDENT
10·MINUTE STATION
CAll REMINDER

PENN .. _ ........ _ •• __ •• CO.
DIVISION 0' lCA- CO.PORAriON

7249 fRANKSTOWN AYE . PITTSBURGH, PA . tS 208

TYMETERO

yoke is, of course, not a pure L , but L
shunted by C. ) Linearity is often improved
in more expe nsive cameras by addi ng a small
sawtooth component to the transistor base
drive waveform. The fact that the yoke is
a.c. coupled insures that the sweep is fa irly
well centered on the tube face. (There is no
provision for adjusting centeri ng in a simple
circuit like this .)

Slow -Sca n Drive
At the slow-scan frame rate, capacitive

coupling becomes impractical because of the
large values of C required. The need to re
verse the current direct ion in the middle of
the scan still exists, however, and this can be
accomplished in one of several ways. F igure
6 is almost self explanatory. Sweep ampli tude
can be controlled by either adjusting the saw
tooth voltage ampli tude or varying a resis tor
in series with the yoke wind ing; centering by
cha nging the average d.c. value of the input
sawtooth to the driver.

Checking Linearity
At 60 Hz and slower scan rates a simple

way to check the linearity of the current
waveform is to put a low value resis tor (1 0
to 100 ohms typica lly) in series with the yoke
winding and check the wavefor m developed
across the resistor with a d.c. coupled scope.
At higher frequencies like 15,750 Hz the
problem is a little tougher because of the low
yoke R ; make the resistor small compared
to the yoke winding resistance.

Enough for now. Vy 73, Cop

-MADE IN U.S.A.

Rigs in one!
COMCRAFT CTR·14 4THE

The First AM·FM
Solid-State Transceiver

For Two Meters
No longer is it necessary to choose between
AM and FM on two meters. Now you can have
both in on e compact unit. Join t he gang on
t he new FM repeate rs yet st ill be able to " rag
chew" with old fri ends either AM or FM any
where in the two meter band.

• Double convers ion
• Crystal control led first conversion
• MOS FET receiver fro nt-end
• Integrated circui t limiter and discrim inator for FM
• Envelope detector and series gate noise cli pper for AM
• Bu ilt-in squelch for both AM and FM

GENERAL:
• Separate transmitter and receiver tuning
• Built-In 115VAC power supply
• Direct 12VDC operation fo r mobile or pcrteble operation
• Optional portable rechargea ble snap-on battery pack

avai lable
• "S" Meter also used for transmitter tune up
• Mil itary style glass epoxy circu it boards
• Anod ized lettering and front panel
• Baked epolly finish on the cabinet
• 47 transistors, 22 diodes, 1 integrated circuit
• Dimensions: lOI/.'W x 61/4 " H x 7% " 0

Warranty-gO Days Parts and Labor

The CTR·I44 is available at your
DEALER or order FACTORY DIRECT

$489.95

~ ~c?:f~~~JLE~~t"L~~~~
Write for more information or

use READER SERVICE

COMPARE THESE FEATURES
TRANSMITTER:
• Built- in VFO (Frequency converted for stabi lity)
• AM and FM both crystal and VFO
• Fou r transmit crysta l posit ions (8 MHz)
• 12 watt input AM and FM
• High level transmitter modu lat ion on AM
• Bandpass cou pled transmitter requ iring on ly fina l tune

and load
• Three interna l transmit crystal sockets with tr immers

for netting
• One transmitter cryst,1 socket on the front panel
• nevtatten limitina:
• 146.94 MHz crysta l inc lu ded

RECEIVER:
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Fig . 2- The circuit of the a ud io am plifie r d iscusse d
in text. If you do not wa nt the tone contro l, lea ve
it out and re place the 220 mf capacitor with a

short.

1
1

Fig. 1-The outline of the JlA 7068 chip d iscussed
in te xt.

age as shown in figure 1, the pA 706 can
del iver 5 watts of audio (RMS) into a 4 ohm
load with only 25 mill ivolts of signal input.
The chip is designed to operate from a 6- 14
vo lt posit ive source so that it is a natural for
mobile work. Full power is only obtained in
a 12 volt auto system, however. Total har
monic distort ion at full output can go as high
as 3 % but at 2 watts or below, disto rtion is
only 0.5 % or less. Figure 2 is a schematic o f
the recommended hookup for the pA 706.
The speaker is 4 ohms as stated, but for
modulator work, it can be replaced with a 4
ohm step-up transformer winding. It should
be pointed out that the chip should be heat
sunk by means of the heat sink bracket sup
plied . Once you see one, it becomes obvious
how to mount it. We have personall y tr ied

."

NOTES
BY IRWIN MATH,* WA2NDM

MATH'S

W Ehave jus t received the new / 973 JAN
Crystal Catalog and a rc always pleasantly
surprised to read this publicat ion. Any ama
teur using crysta ls owes it to himself to write
for a copy. In the new catalog arc a host of
popular HC6/U hermeticall y scaled units for
S1.75 each, 3 for $5, that arc perfect for f.m.
enthusias ts, converte r builders, etc., as the
frequency range is from abo ut 2 mHz to 10
mHz for fu ndamental units, a nd 11 mHz to
44 mHz for 3rd and 5th overto ne un its.
T here a rc eve n some special 750 " rocks" (3
fo r $2.00) .

We are a lso qui te happy, in these days of
risin g costs, to see that the old faithful IT
243 units a re st ill ava ilable for the nominal
price of S1.50 each, 4 fo r $5 .00. You can
c hoose any amateur frequency and J AN will
supply ± 1 kHz crystals for the above price
and ± .0 0 5 % units for only $2.00 eac h.
You can get a copy of the / 973 JA N Catalog
# / 6 by writ ing to them at 2400 Crystal
Drive, Ft. Meyers, Florida, 3390 1 a nd men
t ioning CQ.

Another interesting com pany is F rank
Electronics, 407 Ritter Road, Harrisburg,
Penna. 171 09. These people carry interesting
surplus items at even more interesting prices.
As a n example : ¥8" yellow RTTY tape is
only S I for 10 ro lls ; a Potter Brumfie ld I 15
v.a.c, 60 Hz re lay with s.p.d .l. and s.p.s.t.
contac ts of the highest qual ity industrial
plug in varie ty is only S I and a M otorola
FMTR U-5V 6 volt 7 watt ( easi ly converted
to 2 meter f.m .) police motorcycle trans
ceiver is only $ 14 .95. We o rdered one of
these a nd even got the a ntenna as well as 4
crystals. Drop a line to F rank and ask him
to quote your needs.

Th is month I would like to disc uss a fa irly
new lC that we have just received detailed
informati on on. T his is the Fa irchild Semi
C o nd uc to r Co rp . , 3 13 F airchild Drive,
Mountain View, Califo rnia, pA 706 Audio
am plifier . Supplied in a modified D IP pack-

*5 Melvill e l an e, Great Neck, N .Y. 11 023.
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fuse (or circuit breaker) is chosen to have a
current value slightly higher than the maxi
mum current that will be supplied to the rest
o f the circui try. The zcner can be any low
power V, walt or 400 milli volt type with a
vol ~age rat ing equa l to the maximum voltage
desired at the output. In normal o peration.
the zener will not conduct and the gate vol
tage o f 0 , will be zero. 0 , will therefore by
cut off and the circu it will have no effect. If
the B+ value should exceed the zcncr voltage
however. the diode will conduct. supplying a
signa l to the gate of 0 , which will then im
med iately turn on. Since a cond ucting SCR
IS practically a sho rt circuit. the fuse o r cir
cuit breaker will "pop" and power will be
removed from the circuit. Replacing the fuse
or resetting the breaker will reset the circuit.

In figure 3 (b). the zener has been replaced
by a voltage divider consisting of a potentio
mcter and a fix ed resistor. This gives an
adjusta ble tripping point crowbar circuit at
the expense of drawing additiona l cu rrent
through the pot and fixed resistor. Operation
is still the same however. When the voltage
at the gate of the SC R reaches the proper
level. the SC R conduct s. shorts the li ne. and
blow, the fuse. Varying the pot and/or the
fixed resistor determi nes the point at which
the circ uit will trip.

For higher current crowbar circ uits. larger
se w, will have to be used and these usually
require more gate current. To drive these.
simply add the inexpensive one stage arn pli
ncr shown in figure 4.

A complete. tested 5 volt I ampere crow
bar circuit su itable for protecting TTL cir
cuitry with an absolute maximum rat ing of
7 volts and a typical operating range of 5
volts z; .5 volt s is shown in figure 4.

The experiment ci rcuit trips at 6 vol ts.
well below the 7 volt max imum rating. Com
ponent cost is only 2 or less. including the
fuse. This is qui te a worthwhile addition to
your multi-chip counter or repeater identifier
with many dollars o f TTL circuitry- all of
wh ich could conceivably blow out if their
power supply failed .

Before closing this month. I would like to
request that all of those writing to me, or the
companies ment ioned in the column. for in
format ion, please enclose a self-add ressed•
stamped envelope. not just postage. The
amo un t of mail received is occas ionally
ra ther large and the above measure will make
possible the quickest answer.

73. Irv, WA2N DM
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Fig. 3-Two simple " crowba r" circuits.

From Fuse

PtIwer ....1"\-.P1~---.--
Supply

the ci rcuit of Figure 2 and are pleased to say
that it works quite well. The ~A 706 is only
$4 .20 for 1-24 pieces, 3.36 for 25-99 and
100 and up, $2.80.

During the past several months we have
r~cci~cd several requests for an inexpensive
circuu that could be used to protect delicate
lC's fro m becoming damaged in the event of
an over-volt age type of power supply fail
ure. Such fai lures could easily come about if
the series pass transistor in a typical regulator
s~orted because o.f ei ther therm al runaway
( Inadequate heat sinking) or a marginal tran
si.stor as occasionall y happens with the spe
c ial unmarked ba rgai ns that are "similar
to . . ." but not quite!

A solution to this problem is shown in
figu re 3. Such a ci rcu it is called a "crowbar"
circu it because it is a brute force method of
immediately shorten ing the enti re output line
of a power supply when the voltage exceeds
a pre-determined amount. blowing the safety
fuse (or circurt breaker) and protecting the
integrated circuits connected to this line. The
"crowbar" simply means that you could get
the same results by "throwing a crowbar
across B+ and ground."

Figure 3 (a ) shows such a circuit for use
~ith fairl y low current supplies. Q I is a sensi
tive gat SC R with a m aximum current rating
of two to three times the maximum short cir
cuit Current o f the power supply while the

Fig . 4-A simple 5 v, " crc wbc r" circuit. Note tha t
the 5 v , supply must have a short circuit current of

more tha n 1 am p .
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The Curtis EK-404 Deluxe
electronic keyer.

may he formed by simply sq ueezing the two
paddles together, with the eorrec t one being
closed slightly soo ner than the o ther, i.e. , to
form a C the dash paddle must he closed very
slightl y soone r than the dot paddle. The dash
paddle is then released sligh tly soone r than
the dot to ensure that an extra dash is not
fo rmed . In o peratio n, the action is quite nat
ural afte r a few m inu tes, and is o f s ignificant
value for relaxed high-speed operation, be
cause of the red uct ion o f hand movements
needed to form many letters and numbers.
Letters suc h as F, L. Q o r Y are easil y se nt
by ho lding the dash or dot paddle closed
and at the proper moment h illing the other
padd le to insert the necessary sing le dot or
dash . All characters may also be se nt using
conventional paddle techniques rather than
"sq ueeze ke ying' if desired . Single o r du al
padd le ke ys may he used, although squeeze
keying requires dual paddles.

Four controls are spaced across the panel
o f the E K-404 : Sidctonc Volume, Sidetone
Pi tch, Weight, and Speed . An o n-oil swi tch,
pilot lamp. and three posit ion m iniature tog
gle- type fun ct ion switch complete the front
panel complement. T he functi on switch po
sitions allow for Normal transmitter ke y
ing through the E K-404, Self T est for keying

. ~'. ' ..

••

-"' -·,·0

-r-

~ ELECTRO
l~ll1JJULt'J ()(VICES

", Editor, CQ.

B Y RICHARD A. ROSS,- K 2MGA

A LlTTl. E over a year ago we reviewed a
novel new kcycr for the c .w . DXcr and con
test man : the Cu rtis EK-402, a pro gram
m able e lectronic kcycr which could be re
programmed at will by the operator. This
month we will take a look at another in the
series of ke ycrs from Curtis, the E K-404 .

In o utward appea rance the EK-404 is sim
il a r to the elabo ra te EK -402, hut in function,
it is quite a bit simpler in that it docs not in
clude any of the programm able memory fea
turcs o f the E K-402. In design the E K-404
is simila r to the earl ier Curtis EK-38 with a
few exceptions. Whereas the carlier EK-38
did not include a variable weighting control,
this desirab le feature is found in the new
EK -404 . Reed relay keying is now standa rd ,
and better input prot ect ion is pro vided.

The EK -404 Deluxe Keyer is a h igh qual
ity iambic type kc ycr with se lf completing
dots and dashes. The iambic feature permits
alte rnate dots and dashes to be formcd and
prope rl y spaced by sim ultaneously squeezing
both key paddles of the externa l key, ( none
supplied with the un it. bu t the Brown Broth
ers Models BTL or CT L are recommended ) .
In usc, Morse characters such as C. R, K

CQ Reviews:
The Curtis Electro Devices

EK-404 Deluxe Keyer
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the sidctone oscillator only without energiz
ing the transmi tter, and Xmtr Tunc which
closes thc key contacts for tune-up purposes.
The sidcrone is actuated in all three posit ions.

The Speed control is calibrated from 8 to
50 words per minute. Weighting of charac
ters can be varied from the standard I :3
ratio 10 just under 2 :3. which is equivalent
10 a closed key condition. The sidcto nc oscil -

•
Iato r pro vides conti nuous variation of tone
and volume with sufficient output avai lable
to provide a n uncom fortably lo ud tone. A l
though the side tonc out put is no t of sine 
wave quality, it is not unpleasant to the car.
Th rough proper selection of the clearly
m arked octa l socket terminals on the rear of
the unit. sidetone may be fed to a small bot
to m mounted speaker or to an external low
impedance load. A high impedance audi o
output is also available at the socket. but th is
is at a rather lo w level, and is not varied by
the front panel volume control.

Transmitter keying is acco mplished
thro ugh a recti relay rated at 20 va or 250 v.
peak a.c, or d .c. at I a . \Vhere transmitter
circuit ry pe rmits. relay-less solid stare key
ing is also possible. se lectab le a t the rear
panel soc ket. A rc suppression is provided fo r
light loads. As with previous Cu rtis kcyc rs,
a n optional hea vy dut y 100 va mercu ry
wetted rela y is ava ilab le for keying heavy
loads as in com mercial or marine operation .

The power supply is transformer operated
usi ng .a full wave rectifier and transistorized
voltage regulator. Po wer requi rements arc
5 watts. and operation is unaffected by line
voltage variations from 95-135 volts, Pro vi
sion is made at the rear panel connector for
battery power. requiring 8- 14 volts d .c. a t
JOn mao

The EK-404 makes usc of an instant start
clock rather than a free-running one. W hile
bo th systems carry cerlai n advantages, the
insta nt-s tart clock appears to lend itse lf to
quicke r m astery of electronic keyi ng since
the first b it of each letter sent hegins instantl y
as the paddle contacts arc closed . The oper
at o r thus controls Icttc r spacing and has a
feeling of being in d irect control o f the kcv
ing. On the ot her hand. a free-running-clock
keyer can only begin to senti a character
when the clock is ready, resulting in poten
tially perfect letter spacing at the expense of
all vestige, of keying per-sonulirj-, and for
the beginner. an uncertllinly a In~ 'hm
the dJ.u3der will begin to be ..ertl . In an)'
case, howe-vel'. the ad antag Id h.adv,a rlt3~
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of either system begin to m erge as speed is
increased an d experience gained.

In operation the EK-404 was found to be
totall y jam-proof as claimed by the manufac
turer. T he "extra dot syndrome" found with
some keyers using a dot memory was also to
tally absent, although the dot memory was
foolproof and reliable, Operation of the E K
404 was remarkably easy and only a few
days were required for this reviewer to ac
q uire confidence in the units' ability to m ask
a some times ragged fi st. It was also pleasant
to no te that the sta nda rd weight ing rea lly was
standard-s-I :J , and th at the speed calibra
tion was accura te . Cu rtis ind ica tes that each
unit is individually adjusted fo r bo th these
values before shipping, to com pensate for
manufacturing tolerances in tim ing compo
nents.

Construction is rugged wi th all compo
nents and circuit board mounted to a
U-shapcd from panel. chassis and rear apron
formed of a single piece of 12 gauge alu mi
num . T he circuit board is glass epoxy: all
components are American made and of top
quality. T he cabi ne t is of drawn heavy gau ge
al uminu m fin ished in satin black textured
vinyl. The panel a nd rear apron markings
a rc si lk screened in black on the brushed
al uminum surfaces, with the front panel
highlighted by bright orange trim. The EK
404 measures 8 '4 lo ng, 5';'< high and 3 34 ·
deep. Weight is a bit over 3 pounds. T he
price is $ 124.95 less key. It is a product of
Curti, E lectro Devices. Box 4090, Mo untain
View. Calif. 94040.

- K2MGA

~·StQnd by fo r 0 two-tone teet."



Regency 175 mH z Counter

Regency Elect ronics, Inc. has begu n mar
ke ting a new 6-digit frequency co unter des
igna ted EC- 175 . The co mpact (6 1'1" x 21'1" x
91'1") unit uses 7-segmen t LE D displays to
p ro vide readings from 5 li z to 175 mH z to
within 0. 1 li z. Five range posit ions provide
last-digit significance o f 0 .1 li z, I li z, 10Hz,
100 Hz and I kll z, with au to ma t ic place
ment of the decrnial po int to co rre spond to
to the ran ge and unit s being read . LED's in
di ca tes over-ra nge readi ngs, and the co unt
ra te. Sensiti vity is 100 mv at 100 mH z. The
time base is a 3 mll z ove n contro ll ed cry sta l
osci ll a to r. Pro visio n is made fo r 10.7 mH z
o ut pu t fo r eq uip men t alignmen t. The EC
175 may he po wered from 120 v.a .c . o r 13. 8
v. d .c, The price is 544 9.00. Circl e D o n page
110 for furt her informat io n.

-- - - - - - - - - -
Weinsche l Trap Yagi

Wcinschel Engine ering. a newco mer to the
ama te ur marke t , has int rodu ced a three-band
6-elcmcn t yagi which offe rs fu ll coverage o f
the 10 , 15 and 20 meter band s with s.w.r. of
less than 1. 3 : I at the ba nd cen t ers, and no
higher than 2: I at the band edges, exce pt
slightl y higher a t the high end of l Ovme ters.
Maximum gain o ve r a dipole is 6 .9 db . The
beam will handl e the legal po wer limi t. No
pre-sett ing fo r phone or c.w. segments is re
quired. Low loss t raps are built o n fiberglass
co res. The broadband perfo rman ce is a
chieved by trapping the l O-meter element
only for 15 met ers, and interl acing a separa te
10 meter 3-element beam , all fed with a sin
gle feedline. The price is $ 139. 9 5. For fur
ther information circle C on page 110.

New Amateur Products

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

- ----------- - - - ---
Bird Model 4430 Thruline Wattmeter

Bird has announced new version of the
popular Model 4 3 Thruline Wattmet er , des
igna te d the Model 44 30. The new meter is
accura te ± 5% from 100 milliwa tts to 1000
watts from 2·200 mHz using the same plug
in elements as the model 43, which are avail
able for discrete bands and power levels.

Featured in the new 44 30 is an r.f. sam
pling port for signal ana lysis o n a scope,
freq uency counter o r spec t rum analyz er.
Sampled o u tpu t is 53 db below the main sig
nal level from 10-51 2 ml lz. and below 10
m Hz decreases to -70 db . The price is $ 14 5;
p lug-in elemen ts are $ 3 2.7 5. For further in
formation ci rcle A o n page I 10.
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THE SATISFIERS
INOUE'S 2·METER FM GEAR

A REAL

(C·20

12 Ch.

10 W.

$289.00 With 5 Channels Supplied

ENJOY THE DIFFERENCE OF A HOT
RECEIVER

Yo u ' ll be copyi ng signals the others m iss. The
Inoue IC·20 a nd IC·2l MOS FE T fron t end pro
vides better than .4UV/20DB sensitivity.

Cross channel interfe rence is virtually elim in-
ated in the IC·20 and IC-21 . Inoue features 5
hel ical reso nat ors in the A F ampli f ier to el im

inated inte rmo d couple wit h 2 Lt. filters.

VERSATILITY

High /Low power switch offers vari ab le power
output ranges of .1 to 10 watts. This makes the
Inoue IC·20 and IC-21 idea l fo r mobile and
portabl e use.

ON FREQUENCY ASSURANCE

Trimmer caps on both Rx and Tx for all c ha n
nels p rovide on frequency assurance.

IC·21

24 Ch.

10 W.

$389.00 With 7 Channels Supplied

UNIQUE INOUE FEATURES THAT
MEAN MORE SATISFACTION TO YOU

MODU LA R CONSTRUCTION
INOUE PLUS

Each hand-assembled section IS enc losed In a
metal module.

DEPENDABILITY

The Inoue IC·20 and le·21 are e ngineered to
sta nd up under ex t reme stress. Metal encased
plug in modul es eli m inate the hazz ards of singl e
board construct ion.

WARRANTY AND SERVICING

Each unit is cove red by a 90 day warranty .
Service problems are qu ickly solved a nd down
t ime is min imized by o ur Mod ule Replac ement
Program.

I NOU E DEALERS
See the Inoue line at your local Dealer o r write ICOM for in format ion.

A RI ZO NA

Ell Dee EnterprIses
134 2·A E. IndIan School Rd ,
Phoer'! i" . Arizona 85014
602·942·97 15

CAL IFORNIA

ICO M FM Sales
6234A Fo untain Avenue
Hollywood , Ca li forn ia 90028
213-225·6620

SeQuOIa Stereo
773 8th St .
Aruta. (All forn ia 95521
707-822·328

NEW MEX ICO

Robert FOiter Sales
Bo" 198 Escevow Star Route
TI. h"'8$, New M."ico 87059
505·28 1·3975

OKLAHO MA

e l~k. RadIO Co mpa ny
41 3 N,E. 38t h Terrace
Oklat'lOtnI Cit y , Ok l,tmm. 73105
405·5 28 ·0 19 3

DeYhn Electrontcs
4817 E. 35t h Ct .
Tul u .Oklanotnl
9 18 ·7 4 2·1246

TEXAS

B.lllllre Electronics Suppl y
5204 B.n" r. 8 lvd .
8 ell"r. , Te",. 77401
713-667·4 294

Elect rOniCS Center Inc .
3939 N Haskell
Dallas, Te"as
2 14 ·526·2023

Tmnbl. Electronics
1810 AI."andria
Tyl." Te"as 7570 1
2 14 -593- 1123

WASH INGTON

NHE CommunICations
Hi 112 S.E. 44 t h
Bellevue, Washington 98006
206·747 ·8421

DI STRIBUTED BY :

II COM I

II COMI

EAST Bo ll. 331 . R ,cha rm o n. Teus 75080
A Divisio n o f A .C.S.

WEST 125 1 l70th N.E.• Bellevue, Washington 98008
Dealer Inqu iries I nvi ted
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BY J ERR Y HAGEN,* WA6GLD

- ..• •
•

~
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George , lZlNE at the rig. His XYl, Radko signs
LZ1NI. (Pho lo Y ia W 2Ml O .J

Complete WAZ rules a re shown o n pages
64·66 of the June, 1970 issue of CQ. App lica
tion blanks and reprints of the rules may be
obtained by sending a self-addressed, sta":!ped
envelope to DX Edi tor. P.O. Box 205. Winter
Haven. FL 33880.

The WAZ Program

5.5.B. WAZ
1043 .IIDAB 1048 DJ8PB
1044 .JA3LDH I049 DBLF
I045 .\V4EAL I050 G30LY
IlJ.I6 KX6FJ I051... VE4JK
1047 DLI~1D

C.W.-Phane WAZ
3461.. DJ 6LD 3469 .\V5PAQ
3462 .\VA6INK 3470 DK5EL
3463.. K3CNN 3471.. DJ5MS
3464 W4VJH 3472 WA4HHW
3465 I'M LRK 3473 ZLl BKR
3466 VE3UOT 3474 .\V\IH Z
3467 0E3FWW 3475 W5KHI'
3468 W2FYS

duce a good/ strong signal. Usually, a local
amateur radio sto re would be glad to pro
vide equipment in exchange for the pub
licity at the sta t ion and on the QSL card!
A small triband beam is usually easy to
install and gives much better results than
dipoles and verticals.

3. Plan to have plenty of operators and pre
ferably some with contest ex perience.
Most clubs have some operators who have
been active in DX Contests. Sweepstakes
or Field Day who can provide hi nts on
proper operat ing technique. N o rmall y,
much time is spent to obtain a special call
and install a sta tion. so why not make as
man y QSO's as possible?

4. Pla n to use frequencies and times so that
OX stations and distant W / K operators
have a cha nce to work the special call.

'.

De Extra
In the November 1971, CQ ox COLUMN a

plea fro m a leading WPXer asked that Special
Exhibi tion Stati ons with Special Prefixes
make an effort to work as many stat ions as
possib le due to the great popularity of the
WPX Award Program through the world. T o
improve the quality o f Special Prefix Opera
tions in the U.S,. De Ex tra proposes that the
following suggestions be c~nsidered : .
I . Plan special call authorizat ion o perations

well in advance so that publicity and rig
considerations receive max imum effective
ness. The FCC requests 60 to 90 days to
process the applicat ion for a special call.
When writing to the FCC be sure to stale
the locat ion for the special station a nd give
background on the occasion for the au
thorizat ion. Activities wa rrant ing a special
call arc usually at local or state level and
in conjunction with some civic group or
organization. Be sure to sta te the name,
call, class of license a nd ex pira tion date for
the Trustee. After obtaining the call, maga
zines such as QST and CQ are glad to pub
lish information on operating freque ncies
and times; however, a 3·month lead time
is generally required. Weekly OX Bull etins
such as the DX N ews Sheet (from Eng
land ) the DX ers Magazine and the W est
COliS,' DX Bulletin provide more rapid di s
semination of information . The CQ WPX
Manager will be glad to provide informa
tion on obtaining and operating a special
call stat ion for a ny interested groups.

2. Plan to have sufficient equi pment to pro-

· P.O. Box 12 71 . Covina. California 9 1722

S PR ,NG band co ndit ions should be in full
swing by now and hopefully the decline of
Cycle 20 remains slow and pr.ov.des some 28
mHz openings for those finishing up their
CQ OX Award 28 mHz endorsement of 5
Band DXCC.
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CQ OX Awa rd Honor Ro ll
The CQ DX Award Honor Roll recog
nizes those DXers who have submi tted
proof of confi rmation with 273 or more
countr ies for the mode indicated. T he
ARRL DXCC Country List, LESS DE-

LETED COUNT RIES, is used as the
country sta nda rd. The total number of
current count ries on the DXCC list is now
320, however several additions arc in pro
cess.

CW
K6EC .... ... . 3 16 W\IAUB -. .. .. • • . 303 W61 SQ ... ..... .. .. 293
W6ID 3 16 DU RK ................ ...... 302 WA6EPQ ....... .. ....... 292
WSl.Y 309 ON4QX ·... .. ..... 300 W4YWX . . .. . .. .... .. 285
K6l.EIl .. . . .. . . , .. . ...307 W6NJJ . ........ ..... ........ .297 WA 6N WS .. .. . ........ .. 285
W4 1C ... 306 W4BQY ......... . . ...., 295 WA6DEA ·...... .. 284
V K3A HQ 305 K ISH N - ..... -. - .. .. 293 DJ70X .. ·.- -.... ... 276

2XSSB
TI 2HP 319 WA2EDQ ...310 YV IKZ .. · ... ,. 299
wrr r .. . 3 19 W61MV ·. .. -.. .. 310 OZ3SK .. 298
W3NKI-I . .. , ... ... 3 18 XEI AE ... . .... , .. 310 K ISH N .. ·.... .. 298
W91LW .... 3 18 F2MO · .. -.. -.... .. . 308 YSIO •• ........ '.- ..... 298
D L9CH 3 17 VE2WY · ...... ........ .. 308 ZUNS ......... ... . ... . 298
I I IA ~I U .. . 3 17 G3 DO .... 306 WllYD B 295
WA2R AU 317 I IA M -. .. .. .. 306 WB2 RL K · ... .. 292
K2F l. 316 W9QLD 306 XE2YP ... ·... 292
W6 RE H 3 16 VE3A CD 305 YVILA .. .292
W6 RK P 31 6 F9MS .. • 304 K8G QG ..... ... ...289
G3FK M 315 K6EC .. .. 304 KIKNQ .. 285
SM5S B 3 14 I IZV 303 HP IJC .. .. 283
W6EU F 3 14 W6K ZS ... .......... 302 K3GK U . ..... . . , ....... .. 283
W6NJ U 3 14 W6FW · .... .. .. 30 1 OE2EGL ..... .. , .... 279
ZS6LW 3 14 VE3G I-1T ·.. - .. .. 300 WAIIK DI ............ ... . 279
18K D B 313 WA2 HSX ... .. ... .. 300 WA\lCPX ... ... 277
VE3 1- l R 313 K4HJ E ... ........... 300 \v8Z0K ..275
W3AZD 313 W9 K RU ·........ 300 D1.I1\1O .. .. .. .. . 274
W3Dl Z 313 Z1.IAGO 300 K9l.U I .. ... 274
W6KT E 313 G3 RWQ ... ... .. 299 G3 KYF .. .. .274
W9JT 3 13 KH6BB .. ..... ," ..... 299 G3 WW .. ". .. ... ... . 273
W9DWQ 3 12 WA3 1K K 299 O K I M P ... .. ... " .. 273
IT 9JT 3 I I K4RTA .. ... 299 W\ISFU 273
W4 1C 31 I WA6MWG 299

Operations over a weekend or earl y eve
ning o peratio n generall y produce more
QSO's per hour than during weekdays. It
is high ly recommended th at maximum
operation be made on 20 meters. Dc Extra
sugges ts that 14 .030 mHz c.w, and 14.300
m Hz s.s.b. be adopted as standard frequcn
cies for special call operations. This allows
the W PXer to check a known frequency on
a frequent basis and to work prefixes which
have not had time to announce operation
ahead of time. Using these techniques
some Special Call Stations have made over
1.000 QSO's per day during the special
ca ll period .
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5. QSL informat ion is much easier when a
QSL manager is provided. Be sure that the
QSL manager selected has his proper ad
dress in the call book for seve ral years
before the operation date. Logs should be
kept in G M T rime and Date and an SASE
(self-add ressed sta mped envelope) re
quested makes life more bearable for the
QSL Manage r ( the KD6USA QS L Ma n
ager received close to 300 QSL's within
three days afte r the operation was com
pleted ) . An operator can merely state
"QS L to W2XXX with SASE Please." In
expensive, bur attractive QSL's Can gener
ally be designed by someone with access
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FnlD
W XPQ l l
K3KN H

IIWU3SNA
.N NNN

243 _
244
245 _

endo rse me nts
C.W .: DK 3D F-200 : [)J3 I.R- t 50
S.S.FI.: WA6 MWG -300. G 301.Y-250. DJ I

X U-200, WXf'(j D-1 50. K3 KN II-t50, W4
ZAA-2X m Hz. K6SSN-2Xm Hz. W8PQD
2Rm Hz. \\'9EVD-2R m Hz
Co mple te rules fo r (he C Q DX A wa rd

Program may be fou nd on pg. 58 o f the Jan
uary. 1971 issue. Application blanks and re
prints of the rules may be obta ined by send
ing a self-addressed. sta mped envelop e to
Award Manager, P.O. Rox 1271. Covina, CA
9 1722 or to the OX Editor.

The Army a nd Navy co mbined for highly succe ss
ful Armed Forces Da y activity. WU3SNA wa s ac
tivated in 1971 a nd 1972 while KD6USA provided

nearl y 3000 QSO's in 1972.

The CO OX Award Prog ra m
C,W, OX

106 W4YW X lOX DJ3I.R
107 K2GIlC

Feb . 1972 ) . O nly the first 2 o r 3 lette r/nu
meral combinatio ns are counted for \VPX.
T hus, VU25 counts as a VU 2 while C 2 1
counts for C 2 \ a nd C29 counts as C29. The
sa me reasoning a pplies to th e USSR special
calls used in early 1972.

The CQ WW COil tests brought quite a bit
of WPX activity. especiall y from th e XE and
CX boys who acti vated special ca lls. Heard
from Mexico were 6G IAA, 6F IJ, 6J I M a nd
X II IX. From U ruguay C W2CS, CW3A A
a nd CV8 BBH were active. In V enezuela the
4M prefixes were used with 4M5BPJ, 4 M
4UA, 4M4AGP a nd YX5AJ act ive. Another
rare prefix, YV6, was ac tive with the recipro
cal call K5LWL/ YV6. In Nicaragua WPX

OX Assistance Projects
T wo OX assistance programs have been

init iated o n the West Coast wh ich will en
deavor to provide help for OX stations simi
la r to th at provided by the International OX
Association. The Southern Califo rnia OX
C lub has formed Project ECO-Educat ion,
Const ruct ion a nd O perat ion, while a group
of prominent Northern C ali fo rnia DXers
have formed the Northern Ca lifo rn ia OX
Foundat ion. Project ECO hopes to encourage
activ ity in th e Pacific and Asia by providing
Educational material such as handbooks,
m agazines and construction in fo rm ati on or
components . Operat ional assistance such as
OSL's, OSL Man agers o r info rmation on
OX ing and propagation conditions will be
provided. Prom inent OXers in the Pacific
and Asia have been con tacted and sugges
tions for possible reci pients arc being solici
ted. At th is time, a number o f handbooks.
m agazines and some components have been
sen t to Southeast Asia . In past years , the
SCOXC has provided rigs to th e M ariti us
Am at eur Radi o Society (wh ich was used by
3B70 A) and to SU I M I. Fu rther informa
tion can be provided by W6APW or K6LOM .

T he Northern Cali forn ia OX Fo und ati on
hopes to foste r good will through OX pro
jec ts including a ll types of assis ta nce to DX
sta tions. The full objectives of the Fo unda
tio n a rc sti ll in the formative stage with sev
eral pro jects in wo rk for t 973 . Fu rthe r in for
m ation can be obtai ned from \V6M AV or
K6KQN .

The CQ OX Department wishes these new
endeavors well and hopes that they can ac
com plish their objectives and indeed foste r
DX good will and mo re ac tiv ity in all a reas
of the world.

WPX News

\Ve continue to receive quest ions on the
WPX status of Special calls, such as VU25 ,
C2 \, C 29 and o thers. The determ ination of
a prefix is by WPX rul e 3A ( page 67, CQ .

to proper art equipment. In large quantities
(over 2000 ) , OSL print ing is qui te reason
able (one to two cents per card ) . Most
operations receive requests fo r QSL's from
about 50 percent of the OSO's made.

6. The CQ DX COLUMN a nd the WPX Man
ager a re always glad to receive info rmation
about the opera tion afte r its conclusion.
This is especially t rue if advance informa
tion has not been published,
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At the top of the CO OX Award CW Honor Roll is
Vi p, W6ID. His transmitter is homebrew and feeds

a 4 e l. 20 mete r ya g i.

C.W. WPX
121 9 WB2NSD
t220 K6ZDL

12 16 DJ4 EJ
12 17 G3 DPX/ W6
12 1S F9TE

Complete Rules fo r \VPX. \VPN X and
V PX may be fou nd on pg . 67 o f th e Febru
a ry. 1972 issue of CQ. Application b lanks
and rep rint s of the ru les may be obtained by
send ing a business size self-addressed stamped
enve lo pe to Awa rd Manager, P.O . Bo x 127 1.
Cov ina. Ca 9 1722 or to the DX Editor.

fixes on each band plus a spec ial award for
top sco re o n all bands! N o w tha t's real \VPX
enthusiasm! PA\lSNG hopes to reach the
1000 st icker fo r his mi xed WPX Award this
yea r.

THE WPX PROGRAM

5.5.B. WPX
72 2 VE I ANZ 724 WA2VDA
723 WIl5CIlJ 725 K2AAC

Mixed WPX
364 W20VC 368 W 6KYA
365 WA5ZWC 369 F9TE
366 WIl4SPG 370 WA2VDA
367 W\ISQD 371. 0Z6HS

WPNX
52......WN6CKR 53.....WN4RGQ

VPX
48.... ..11 -1 2387

WPX Endorsements
S .S.B.: 900-I\lA ~ I U . 550-W3YHR. 500

WAIKYW, 450-WA5ALB.
C .W .: 750- K7AHV. 600- W3U RE. 450
W~K FH , W6CUI. W6NJ U. K6ZDL. 400
- F9TE. 350- 1' 1DEI' .

M iXl'd: 950- YU IAG. 851l-W4CRW. 650
- WA2EAH. W6NJ U. 600- W3 YHR, 500
- F9T E.

80 M eters: \V4WS F.
40 Me/ers: K4CI A.
/5 M e/en : W2EHIl.
/0 M eters: K4C IA .
A frica: W4NJ F.
A sia: \V4NJ F.
Europe: W4NJ F, F9T E.
Sort" A mrricu: \V4NJ F. K3N EZ.
Oceania: W4NJ F.
Sour" A mericu: \V4NJ F.

Canadian World DXpedition
A gro up of Canad ian DXers headed by

V E6BAA has announced plan s fo r a Mult i
Yea r DXperition which should have been
init ia ted by A S l activity in J anuary. Some
spots mentioned arc AC3, A C4, MP4M ,

-.-

act ivity was stim ulated by HT \IA and HT\lV.
QSL info rmation for th ese sta tions is in
cl uded in the QSL Manager sectio n.

DXpediti ons also provide some good pre
fix ac tivity with D16QT provid ing TYIIABD
and 5V SWS activity. PY2WH and PY2M J
provided ac t iva tion o f the Brazili an PT~,

pQII. ZZI\ , ZWII and PSII prefixes from SI.
Pet er ami Paul Rocks, Trinid ad and Fer
nando de Noronha.

The Japan Posts and Tel egraphs is work
ing on some changes in JA call signs to denote
class o f license. It is also rumored that they
a re attem pting to do some prefix trad ing and
to o bta in all J prefixes by relinquishing o ther
allocat io ns such as 71 and 8J .

I'A IISNG notes that Netherl ands amateurs
ha ve a yearly contest to work the most pre-

JA40 NZ uses his country OTH to best advantage
with thi s FB Antenna se tup consisting of a 4 e l 20
me te r yo gi, 10/ 15 me te r yogi a nd lon g wire s fo r

40 and 80 mete rs.
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RADIO PUBLICATI ONS, INC.
Box 149, Wilton, CT. 06897

$3.95

$4.95

$4.95

x ~fa r, 61\
2 Sept . 66

27 N ov. 66
27 N ov. 66
2~ AuR'. 68

Los.t-s ove rdue
2.t Nov. 7 1

26 :\Ia r . 67
2 :\Ia r . 71

21 .\ pr, 71
6 Feb. 6S

22 Feb. 70
I M ar. 70
1 Oct. 70

To
GG
71
7.
71
GG
G5
G5
G7
G.
GG
GG
GG
7.
71
7.
GG
71
71
GG
G7
7.
GG
71
71
7.
71
72

73, Jerry, \VA6GLD

From
5 Oct .
Int'('.

23 Ma y
I MoI.t .
1 FE-h.
I Au~.

1 AU II:.
Ii :\lar.

20 J u ly
13 Sent ,

9 J u n .
I J u n.

2-1 J u n .
30 May
I ~ Mar.
15 .\ p r .

" Feb,
2 Mar.

20 J a n.
13 A pr.
2 ~ Feb.
18 Oct.
12 s e nt .
12 Se nt.
29 Oct.
20 Sept.

1 Oct .

HELPFUL
HANDBOOKS:

VH F H ANDIIOOK
Propagation . circuits. tc..t equ ip.• antenna..

IMI· I. E . L OW · C OST \ V I RE ANTENNAS
:"1-160 mtrs: " invisible" ante nnas: all data

T HE T RU T II A ROU T CB A N T ENNAS
New Tru th Table rates 10 popular antenna..

Ar. r, ABOUT CUBICAL Q U AD A N T EN N AS
New data in 2nd ed . o f wo rld-famous tex t $ 3.95

B EAM A N T EN N A H AN DBOOK. 4 th ed.
All about matching, bea ms, etc.• 6-40 mt rs.

e H6 A I
C H7C H
C It 'H K
C lt7 F H
IIK 7 U l.
IDIIAII
1019AII
KItOm
1i1t6SG
Ii "..jGS
01>." :1-:
PYZII GI.
TL"2C II
VK 3 U\,/ \' K9
YB9AAJ
Y\'.s B~IS

Z K lf'E
ZIi IB ) 1
ZS I XH
511 3 KJ
:i IU KJ/A
:iS 2A A F
n·2I.A:\1
VI·2 I.AJ
.....6rH I
t'~I¢IX

l'K9n\1

C ARE & F EEDIN G OF P OW ER GRID T UBES
Design. applica tion and o perational data $3.95

B ET T ER SUORTWAVE R ECE PT IOS . 2nd ed.
Recei vers. alignment, projects, an tennas $3.95

Buy these popula r handbooks at lead ing ama teu r
dealers, or direct from publisher (please add 25¢
for postagc zband ling). Write for free booklet.

1)011'1 forget the CQ WW SSB Contest,
:\Ia rch 24-25. See the Feb. issue paue 63

for complete rules.

TJIAX- V ia \\' 6 KTE 6GIAA- V ia \\-' 2GHK

U t t V· \ V" . SP G GFlJ -Via XEtJ
T 2 11- ta Un-I-Via XE1FF C
TY SABB - V ia WB4 SPG !I (!3HD-Via W 9AES
TY4lABD - Via OJ 6QT 9nUS-Via K sNSA
T Z2A Via DJ 6QT 9n VT-Via W 3DJZ

W 7VRO- IP .O. Bo x 9S1, BE'lIi n J{'ham , WA 9R225 ) ill
Q S L M,tr. (or t he followl n J{' :

XZ2, 3C I a nd YK. The group hopes to have
a large ocean-going trimarran ready for acti
vat ing islands throughout the world. F re
que ncies an nounced fo r transmitt ing a re:

S.S.B. 3.770. 7.080, 14.190, 21.245, 28.550
C.W. 3.505, 7.004 , 14.025, 21.025, 28 .025

A trophy will be awarded annually to the
amateur radio station which provides proof
of the most QSO's with the DXped ition (onl y
one QSO per mode for eac h ba nd is perm it
ted ). Upon completion of the boat , the
troph y winner will also receive a 2-wcck
vacat ion o nboa rd as a full partici pant in the
D'Xpeditiona ryactivit ies.

QSL Informotion
C ha rles La mbert. WA4EP H (6300 Bi nns

Ave.. Richmond, Va . 23n5 l would like to
volunteer his services as a QSL Manager fo r
some DX Stat ions in need of QS L help.
CW2CS - V ia C X2CR VK:!II\T / 9 - V ia Go lden
CW 3A A -- Via C X:J A A Ga t e Qsl. 7 1 Sur r ey St . ,
C V 1< B B H - V ia CXliI BB H l"an Fra n cisco. CA
O UIIo: S - V ia CX 1<II BH VI· ... ~I S -V i a KH IZU
F'JACO - V ia K lI XG V(19H CS - V ia W .A IH A A
n ;.pA )IC/ F S 7 - V ia \"IUA C- V ia K3RLY

F 2QQ XIIIX - V ia XElI X
t·G4IA ~lt·/ t·S7-V ia XT 2A C- V ia DJ 6QT

K2KGn Y BllA BE -Via K5GW Z
Flt " A A _ V ia K20JIl K:iI WL/ Y V 6 - Vi a
FI' ~ Otl -V ia VEnA Y U K:iI. PE
G:iBAT- V il\ KIIXG YX .'iA J - Y ia YY5"J
GD SBBG - V ia K-ITSJ Z 0 3Z -Via O ll2l'B
G D3IU ' K- V ia K -ITSJ ZO~US- V ia K1<NSA
1I1:-.1-C- W 2() F B ill no Zt'IVD - V ia W -:n AW

lonj!(' r ~hrr ZS6ZF. CO X ) - Via
IIT4IA - V ia D L :IO H G:\JXF.
II T oA - V ia YNI V:\1Il ZS6zt: t W / K I- V ia
JA3IG - V ia ' ''' YU SPG K!I:\lKX
KA1UX - V ia W A6 AH F 3A¢ f ' V-Via K1 I XC
KI. 7I1SS- V ia K 37.M I nll U A Ce q WW ) - V ia
J>Y 2I'A - V ia W :HlJ Z W6CU F
PY 2I' E - V jR W 31l 7.J -I W IIW-Via G aSUw

Here And The re In The Wo rld Of OX
The FEA RL ( KA's ) arc holding a club

DX Contest fo r a 30-day period with the
member wo rkin g the highest number o f coun
tries to receive a trophy-I rish Amateurs
have inco rpo ra ted "T he Amateur Radio So
ciety of Ireland" to encourage and develop
Radio Com munication and Rad io Experi
ments in E I Land!- Eric, 9H4G makes the
new 9H4 prefix available on s.s.b, and is
waiting for QSL's to a pply for WAZ and the
CQ 55B DX Award. A new Quad has helped
boost the signal for DXing.-Fr. Dave has
been active as C EI\AE/6 and hopes to have
returned to Easter Island by this time.-The
Camel Drivers Radio C lub ( YA) held Field
Day in September, but QRPP Battery Power
rigs and poor cond itions limited the contact
total to 32.- YU IOBY (J an Nebojsa, Vlade
t ina 16 /11 U L., 11000 Belg rade ) would like
to exc hange b u ttc rf lics a nd s ta m ps with
someone in \V/ K Land.
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THE

PROGRAM

BY ED HOPPER,* W2GT

USA-CA HONOR ROLLSpecial Honor Roll
All Counties

= 87-Clilford A. T aylo r, WB4FBS, 11-16-72.
= 88-lIarry B. Okey, Jr.• WDX6ETI. 11-22-72.

( First To S.W.L. )
=89- Dean \V. Laughlin, K7JWZ, 12-1-72.

3000
WDX6ElT . 108
K7J\\'Z . ... 109

2500
K7JWZ .... 141

2000
WA1GPT .. 165
K4F P F ... . 166

1.. 00

W 5ROV . .. 201

WA2GPT .. 202
K4F PF 203
K2LFG 204

s••
W1GC M 922
JA 611KC 923

L

T liE March "Story of The Month" is a
combinatio n of interesting data on the Club
Sta tion, but mostly about the main County
H unter Operator, as told by Rev. Te rence
Koch, S.1., K6HZT , Trustee of:

Loyola High School ARC, WB6CPE
(A ll COl/II ties #74, 9. /4.72)

" It was in 1937 when my father was trans
ferred from Chicago to the Los Angeles
ollice. My mother bundled us child ren into
our new 1937 Chevrolet and drove us to
Cali forn ia. I thi nk it was that tri p across the
country when I was six, that gave me the love
of auto travel in the west tha t has never left
me.

• P.O. Hox 73. Rochelle Park. .J. 07662

Father Terry, K6HZT/ W 86CPE and Davy.
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" Los Angeles was very beautiful then, be
fore the freeways and smog. T he Hollywood
H ill s and the Santa Mon ica mounta in s
seemed always green a nd covered with pop
pies. We had a two ac re Califo rnia "ranch"
a nd it was my job to feed the rabhits, collect
the eggs, and to help pick the a pricots and
plums each June.

"Soon, my brothers had to go fight the war,
but I was too young, I entered high school. It
took me over a n hour just to get to Loyola
High School before the freeways were built.
At the end o f my senior yea r, the Spi rit of
God told me very clea rly that I was to be a
priest. It certai nly wasn't my idea, but I en
tered the seminary of the Jesuit fa thers whom
I had met at Loyola .

"T he yea rs o f schooling went by. They
were all very happy years, but not exactl y
fun since I am not, and never have been a
student. However, along with the school
work, there was ample time to lea rn o f the
wonderful world of pra yer, med itat ion , and
union with the Creator.

"One episode o f my se minary program was
to study Philosophy for three years in Spo
kane. I'm sure I couldn't do that agai n. but
the enthusiasm o f youth go t me through. In
Spokane, some other seminarians were hams.
and I decided to be one too .

" After exactly one month of code prac
tice. a nd memorizing schematics, I went
down to the FCC and got my Genera l license
and the Call W7UEW.



"When I returned to Califo rnia, I w as
given the ca ll K fi HZI. I taugh t high se hoo l
math in San Francisco fo r th ree yea rs and
started a radio club at 51. Ignatius high
sc hoo l, but I've eve n forgotten the call we
had . 1 st ill had p lent y of schooli ng to u nder
go . Our se mi na ry school for Theology used
to be in Los Gatos, Califo rnia, where I and
ot hers operat ed Wfi RQO da ily. That sta tio n
was on the a ir for man y years, and maybe
some o f y OU remem ber the call.

"Aftertheology, I was o rda ined a priest by
Ca rd ina l M c ln tvrc in Ho ll ywood in 1960. 1
s tar ted teachingat Loyo la high school in Los
A ngel es in 1962, and got a radi o cl ub started.
We were given the c,, 11 W Il6C PE. I\1 0st of
the stude nts had bette r statio ns at home than
we had at schoo l. so it w as no t very attrac tive
to th em . I s tarted an a ll o ut begging and
scrounging c am pa ign, an d so on we had a
fuirl v good statio n assemb led . I enco uraged
then; to work fo r awards for the club statio n,
and we soo n had DXCC, W AZ, W I'X, W AC,
etc. etc . The)' were less ent husiasti c about
working all states , and no stud ent has ever
sh own any interest at all in coun ties . I sup
po se it has to co me aft e r O X .

" However, in chec king the Q SLs for award
c redi ts, I started kee pin g track o f counties
worke d. and soo n fou nd it fascin ating. Un
like DX, 1 did n't h ave to be at the rig at a ny
pa rt ic ular hour-I could tu rn it o n an y time
and there they'd be, the county h unters . I
could collect cou n t ies w hi le c o rrec t in g
pape rs, while prepari ng classes. ~1I1d eve n
whi le doing c hores in the ph ys ics lab. next
doo r. And I cou ld also g ive out co unt ies
w hile o ut in the m o untai ns. the deserts. and
the w ide open spaces that I lo ve so well.

"So. I'm goi ng aro und aga in to see if I can
get thc m a ll a second tim e. as K 6H ZT . Since
it o nly happened o nce that \VU 6C P E in Lo s
Ange les was able to get a co unty from me
w hile J w as mo bi le in Nevad a. I have all the
C o un tv Hunte rs to thank for all the m an y
count ies and for the m any years of fun : '

In the photograph w ith Father Te rry is his
60 lb. dog D uvy. She was fo und in th e mo un
tains in the sno w a t m idnight two yea rs ago.
She was then about 5 lbs.• and was apparently
abandoned bv someo ne. All the co unty hun t-- .ers know he r as she goes on all the tr tps and
she has been to Kansas C ity and to Peo ria.
Father T erry is trying 10 teach her t o at least
keep the logs. since she doe-s nO! seem to be
able to m aster the code or U \Oe the m ike.

US A-eA-500-z614 was issued to \\'H6-

Pronto Award .

C PE Ma rch 7 , 1967 a nd then Father T e rry
waited unti l A pri l 14 , 1972 whe n he had
them al/ befo re ap plying for 1000-# 266 ;
1600-# I 83: 2000-# 150 : 2500-# 128 ; 3000
#94 e ndorsed A ll 20 SS B Mobiles and All
Counties # 74 endorsed All Phone.

Awards Issued
As sho wn in the Special Hono r Roll , 3

addi tio na l Co unty Hunters have made A ll
Co unties .

C liff T a yl o r , WB 4 Fll S/WA5 ZU V, ex
DIAllO made # 87 , 1\1 ixcd .

H arry B. Okey, J r., WDXfi ETT q uali fied
for #88 , A ll 14 SSB and First to S W L, natu r
all y he acq u ired USA -CA-3000, a lso A ll 14
SSB.

Dean Laughlin, K7JWZ won A ll Counties
:: S9 for :i: 1 to Idaho . he also received USA
C /\-3000 and 2500.

Ben D ietz. W /\ 20I'T, a pplied for USA
C A-2000. 1\1 ixcd and USA-CA- 1500 en
dorsed All 14; All SS Il : All Mo biles. ( Bea ,
th an ks for those messages r ia the telephone) .

Paul V alen tino . K4FP F inc reased h is en
dorsem ent of his US/\-CA-500 and 1000 to
A ll 14 : A ll SSIl a nd q uali fied fo r USA-CA 
1500 a nd 2000 M ixed .

Herh Sk idmore, W 5 RDV added USA-CA.
1500 endorsed All 14 : A ll SSB: A ll Mo biles
to his collect ion .

M anuel Greco, K2LFG continued to plug
awa v and sent for USA-CA- 1500.

\ Vc ndell K inca id. J r., \V1 G CM was issued
USA -C A -500 Mixed .

T amotsu Izuno , J A6HK C wo n U SA -CA
500 endorsed A ll A-I. The 6th U SA -CA to
Asia and 1:t 1 to a JA 6.

Award.
Worked All Bhc:k Count.,· A.."rd; The
\\'o Jverhampton Amot=r Radio 50del)' eele-
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bra tcd its 50th A nniversa ry in 1972 and arc
offe ri ng th is awa rd.

Required arc [ OUT certified contacts with
stations si tua ted in an area of England kno wn
as the Blac k Country. Th is is an area of some
10 mi les by 5 miles located 10 the North and

orth West of Birmingham. There arc about
100 stations to choose from. although not all
arc active.

The area gets its name from the fact that
in the earl y days the district was covered in
a pall of smoke from the old coal furnaces.
In its hey da y. th is was the bi rth place o f the
Iro n an d late r the Steel Industry. The area
is d efined as be ing located above an old but
now worked-out coa l field.

Stations to qualify should have a postal
address in one of the following boroughs :
Dudley. Walsall, Warley. West Brom wich,
and Wolve rhampton.

It is not necessary to send QSL cards to
claim the Award. a certified log extract with
details of the contacts w ith the required fou r
(4) sial ions. pl us 3 IRCs sent 10: Wolvc r
hampton Amateur Rad io Society, GRTA,
Neachclls Collage, Stoc kwell Road, Totten
hall . Wolvcrham pton, England- this will
bring the Award via sea mai l.
Pron to AW~lrd: Fo rm erl y issued by the
O OX K-Otterhallans OX KLUB, with mem
bers all over the world , have requested the
Award to continue, therefore the H is ingen
Radio Club, SK6A W has taken over the
award ,

Pronto is issued to anyone who can prove
2 way QSOs with 40 d iffe rent sta tions in S~1 6

(20 different sla t ions fo r OX sta t ions). QSOs
must incl ude at least 3 stations from each o f
the 4 " lacns", ( I each fo r OX stations) . T he
4 " laens" in SM 6 arc: Al vshorgs Ian ( = 1'):
Skaraborgs Ia n ( = R): Gotcborgs & Bohus
Ian ( =0): and H allands Ian ( = N) .

W orked A ll Block Country Award.

Notes
Leave it 10 Bert ha WA4BM C to come to

my rescue, first getting much data and fotos
for "Stories" and also now explaining about
WPE vs W DX. Prio r to 1971, Popular Elec
tronics carried/issued WP E ( W Popular
Electronics) calls for s.w.l.s, When they
dropped it, H ank, WDX2Ff picked it up and
they call it Monito r & DX Hqtrs a nd he is
D irector and Amelia J, G reenwa rd , \ VD X 
2BA is D irector o f Mo nito r Registration. For
any additional deta ils se nd s.a .s.c. to Be rtha,
WA4B~I C. Oh yes. this was brought to my
attention when Ha rry, WP E6ET f suddenly
became WDX 6ETT.

In my column last August . I had the pleas
ure of using some of the very fine data that
Don Brickley, W70K compiled in his County
H unting H istory, As you rea lize, no o ne in
tended 10 slight any Cou nty Hunte r, but I got
a couple of letters ment ion ing that some ca lls
we re left out, I wi ll gladly li st them , but again
I'm sure I wi ll leave some o ut, so I'll apolo
gize before hand . Here are some that have-been left out: WAI\KGD, WA\\LRQ, K5-
KOG . W4ARH. WA50CG, K I VT~I . K4
AVX. W7GU H. WII2ZS0. W IIIH V, K9
KKK . WARTE!.. WAR 0 1., K 5HKG ,
WARf'SX. K IGU O. WA3LGA, WA 3HGV,
W A !\! RZ . W!\Y LN , K 7ZJ P /W A5 W WW,
WA40IV. K4M HS a nd W3HCW.

D on't forget the 2 nd A nnual County
Hun ters SSII Contest sponsored hy M A RAC
2200 GM T April t 3th 10 0500 GMT April 16.
Sec, CONTEST C .\ LENDAR by Frank A nzal one,
W IWY for full details.

And don't forget to wr ite and tell me, How
was your month? 73, Ed .. \V ::!GT.

QSOs of J anua ry l st, 1950 and later are
valid.

Pronto is issued for c.w., s.s.b., M ixed,
RTTY and SST V contacts and for one or
more bands 3.5 through 432 mHz.

Appl icant must have sent his own QSLs
and received the QSLs in order to apply.

Appl icati on must include a list o f con
fi rmed QSOs showing call, da te , band a nd
mode. Send QSLs or certi fied list sig ned by
a Radio Club or two radio amateurs (GCR
list ) ,

The fcc is R IRCs or Sw. Cr. 5, amateurs
in countries where I Re s are not available
may use unused stamps from the ir own coun
try in the proper value. Send to : SK6AW
Awards Manager. P.O. Box 53055, 400 14
Gothenburg 53. Sweden .

•

---~,.....~

• •
'" -'. ~. . '0 '
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Chapter 1- RTTY Basics. Chapte r 2 - The Teletypewriter . Chapte r
3-Teletype and Radio Reception. Chapte r 4 - Converter (Terminal
Unit) Basics. Chapte r 5- Polar Relays and Distortion. Chapte r 6
Special RTTY Circu its. Chapte r 7 - Test Sets. Chapter 8 - Machine
Adjustments. Chapte r 9 - Tape Printers. Chapte r lO- Kleinschmidt
Machines, Tape Readers, Teletype Models 28 and 32. Chapte r 11 
Codes, Data Processing & Advanced Machines. Chapter 12 - Distor·
t ion Producing Test Sets. Chapte r 13 - Regenerat ive Repeaters and
Frequency Shift Mon itors. Cha pte r 14 - Terminal Units. Chapter 15
- The RTTY Stat ion. Chapte r 16 - FCC Rules, Operat ing Procedures.

Th is 224 page volu m e is f inely printed on
h igh quality paper w ith rugged ca rd -stock
cover for yea rs o f regular hard use. Hu n
dreds o f line illustratio ns and ca ll -out t ype

photographs . Deta iled and com ple te index
o f U.S. Govern ment Tech n ical Manuals
re lati ng to RTTY; Glossa ry of RTTY Term s;
and a 258 entry Index.

~'tde

4 ~9 01 RTTY iAtoZ

Ci t y S late Zip .

DURWARD 1TUCKER,W5VU $ 5.00 each. Postpa id

S t re e t .

. C a l l .

I
I
I
I
I
I

tor co n vt lest I
_ __ J

Enctosed IS S _

L . I . , N . Y . 1 10 50
--- -

- - - - -

W ash m gto n ,
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Narne .

Cowan Publishing Corp , 14 vand e rve nt e r A ve ., Port

RTTY iAtoZ
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I
I
IL ~ew York C it V a n d Sta~es ide~add a p p lica b le sa les t ax _
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Contest Calendar

•

•

Calendar of Events

Feb. 24-26 Vermont QSO Party
Mar. 3-4 ARRL DX Phone Contest
Mar. 10-11 World Wide VH F Contest,
Mar. 10-11 YL-OM C.W. Contest
Ma r. I I WAil H F Phone Contest
Mar. 10-1 1 RSG II II ERU Contest
Ma r. 10-1 I Israel OX Contest
Mar. 10-1 2 Virginia QSO Pa rty
M a r. 17-1 8 ARKL DX C.W. Contest
.M ar . 24-25 CQ WW WI'X SSII Contest
Ma r. 24-26 IIARTG Spring RTTY
M ar. 25 WAll HF C.W. Contest
Mar. 24·
A pr. I fARC Propagat ion Phone
Apr. I WAll LF Phone Contest
Ap r. 7-8 SP DX C.W. Contest
Apr. 8 WAll LF C.W. Contest
Apr. 13-16 Co unty H unters SSB
Apr. 14-1 5 Space Net VHF Contest
Apr. 21-22 Berm uda Phone Contest
Apr. 28-29 DA RC RT f Y Contest
May 5-6 Bermuda C.\V. Contest
May 5-6 Helvetia 22 Conte st
June 1-4 CHC FHC HTH QSO Party
Ju ne 17 \VAB VHF Phone Contes t
June 23-
July l 5 RL 50th Anniversa ry

Israel International Contest
Sta rts : 0001 GM T Saturday, M arch 10
Ends : 2400 GM T Sunday, M arch II

In celebration of the 25th Anniversary of
Israel and of Israel Amateur Radio, the Is
rael A RC has organized th is Interna tional
contest.

Use all band s, 3.5 thru 28 mHz, phone
and c.w., but on ly one QSO per stat ion, per
mode, per ba nd. T he contest is open to single
operator stations only.

Contest operat ion is lim ited to 36 hours
out of the 48 hour contest period . T he 12
hours of non-operat ion may be taken in o ne
but not more tha n 3 periods a nd must be
clear ly indicated on the log.

* 14 Sherwood Road , Stamford . Conn. 06905

80 • CQ • March, 1973

Exchange: T he usual 5 o r 6 digits. RS(T )
plus a progressive QSO No. sta rting with 00 I .

Points: Contacts wi th stat ions in the same
conti nent 1 point , inter-cont inental 5 points.
Stations in the same country m ay be worked
for mult iplier cred it but have no QSO value.

M ult ip lier: O ne fo r each country worked
on each band . (A RRL DXCC list. )

F inal Score: Total QSO points mult ipl ied
by the sum tota l o f countries from all ba nd s.

Awards: The re is a I st Place Grand Prize
which will be presented to th e Top Sco re r in
the contest at the In ternat ional Symposium
of Amateur Radio at the Sa tell ite Era meet
ing in Nctanya, Israel, June 24 thru 29, 1973 .

Transporta tion and all accommod ations
will be provided by the Contest Com m ittee.

To qualify fo r the G rand Prize th e contest
log must conta in 25 d ifferent 4X/4Z con
tacts.

The re are also seve n Trophies, that do no t
have to meet this quota . fo r the co nt ine nta l
leaders. (Australia and Oceania a re treated
as sepa rate 'a reas. )

More detai led in formation may be ob
tained by sending a s.a .s.e. to WB2WOU.
Herbert Rugoff', 306 H oo per Ave., T oms
Rive r. N .J . 0875 3.

Logs go to : 25th Anniversary of Israel
Radio Contest, c/ o 4Z4 H F, Joseph Liebe r
son, Kibbu tz SASA, Israel.

RSG B BERU Contest

Starts : 1200 G M T Saturday, M a rch 10
Ends : 1200 GM T Sunday, M arch I I

We do no t have the full de tai ls for this one
but since it is rest ricted to RSGB members
residi ng in the U nited Kingdom, and ama
teurs lice nsed to operate within the Brit ish
Commonwea lth and M andated Territories. I
am sure those eligible to participate know
what it is all about.

For those not meeting th e above requi re
m ents, I would suggest you avoid calling sta
t ions act ive in the BE RU .

Addit ional information can be secured
from : RSG B H F Co ntests Com m ittee, c/o



Resu lts 1972 H·22 Co ntest

continents worked . (Counted only once,
max. of 6.)

Final Score: (a) QSO points X country
multiplier. ( b) Bonus points X co ntinents.
(c) Ad d tota ls from (a) and (b) for fi nal
score. The ARRL co untry list plus VO is the
standard.

Awards: Ce rtifica tes to the leadin g score rs,
and also s.w.l. RTIYers. Scores made in thi s
contest arc valid entries in the "World Cham
pion of RTTY" competition. There arc also
awa rds for working 25 countries or 6 con
tinents.

Logs must be received by May 3 1st and
go to : Ted Double, G 8CDW, 89 Linden
G ardens, Enfie ld, Middlesex, England. EN I
4DX.

Here is Yuri Blano rovich, VE3BMV (formerly OK·
5SUl re ce iving the Jock Baldwin , VE3BS Tro phy
for All Bond Canadian Phone winne r in th e 1971
CQ W orld Wide OX Contest. The prese ntation was
made by Ja ck at the OX Forum during the Radio
Society of Ontario Conven tion last No vember 4th.
Ho ld ing the " ke e pe r tro ph y" is Miss So nya Nazar-

kewycz, soon to be co me Yu ri's XYl.

(Photo credit . VE3CJK, Chris Christian sen)

D.1. An drews, G3 M XJ, 18 Downsv iew
Crescent, Uckfic ld, Sussex, England . For
those competi ng, your log must be received
before May 15th.

Virg inia QSO Party
Sta rts : 1800 G M T Saturday, March 10
Ends: 0200 G M T Monday, March 12

T his yea r's Party is spo nsored by the Ster
ling Park A RC. The same station may be
worked on each band and each mode, and
Virginians may work othe r in-state sta tions.

Exchange: QSO no. , RS(T ) and QTH.
County for Virginia stations, state, province
o r co untry for others.

Scoring: One point per QSO. VA. stations
mult iply to tal QSO points by sum of
states, provinces. countries and Va. count ies
worked. Out-of-state stations lise Va. coun
ti cs worked for their multi plier (max . of 98) .

Frequencies: C.W.-60 kHz in from low
end of each band . Phone- 3930, 7230,
14285, 2 1375, 28575 . (Check phone bands
on even hours. )

Awards: Ce rtifica tes to high scorer in each
state, province, count ry and each Virgini a
cou nty. Special ce rtifica te to the Top scorer
out of sta te.

Indicate each new multiplier worked on
yo ur log. And a sum mary sheet and check
list is a lso requested with yo ur entry.

Logs must be received no later than April
15th and go to : Pete Raymond, K4EKJ , 804
So. Ad le r Ave.. Ste rling Park, Va. 22 170 . In
cl ude s.a .s.e . fo r copy of resu lts.

B.A.R.T.G. Sprin g RTTY Contest
Sta rts : 0200 G M T Saturday, March 24
Ends : 0200 G MT Monday, March 26

T his one is being spo nsored by the Brit ish
Amateur Radio Teleprinter Group a nd is
open to all amateurs as well as s.w.L's.

All band 3.5 thru 28 mHz may be used ,
but not more than 36 hours out of the 48
hour contest period may be used for scoring.
Thc 12 hours of non-operat ion ca n be taken
at any time but in not Icss than two hour pe
ri ods. Indicate on/off times in your log .

Exchange: Time G M T . QSO no., and RST.
Polnts: Contacts within one 's own coun

try. 2 points. Contac ts with other countries,
10 points. A bonus of 200 points will be
earned fo r each new coun try worked o n eac h
band . T he same stat io n may be worked on
each band for QSO and multipl ier c redit.

!\lultiplicr: Is to ta l sum of co u n t ries
worked on eac h band. And the nu mber o f

Un ited S t a t es
WIPL , ,..10.011
K I S HN ., ,6.384
WITX , 2.8SC
WAI POn 1.350
K2BK , , , 8.K44
W 2KHT 3.042
\V2 DF 1.944
W 2 BWW .1 .020
WH2CMO 74 1
\"" 3AnK R.20S
\\' 3GIO 5.9 -1 0
W 3GFH 1.64 9
\ \'3GN 429
W A 3P\\'Y _429
\VB IOGW 6.090
K41EX ,5,280
W 4KM S 2.310
W 4W S F 462
W 4JUK ,300
WA 5JDH ., , 702
W A5ZW e 312
W 5QAM , 126

•

KGOe 2,448
W61SQ 1.680
W6GBY 1.020
W 6KYA 765
W 6UZX ,630
W7qK , 1.482
W MVSK 10.293
W /ol I>A ,., 4.27 8
w sGOC .. , ,2.5 50
W HVKU 10H
W 9()1I1I ,2.514
W 9QWM 756
W IWEAQ 24 3
KflOYM 4.557
WAjtKDI ,1,32 1

Ca nada
V":IAE 1.392
V E211N 528
VEaBn 3 .108
V E.1G CO ,2.8!'! 6
VE3BWY 2.4 36
VE3J)EB 897
VEn-IF 39£
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22nd ANNU AL

SEE YOU AT THE WORLD 'S LARGEST HAM VENTION
28 APRIL 1973

WAMPLER'S HARA ARENA
DEPT: Q Box 44 DAYTON. OHIO 45401

TECHNICAL SESSIONS. EXHIBITS. LADIES' PROGRAM. AWARDS. F LEA
MAR KET . HIDDEN T RANSMITTER HUNT. BANQUET

Claimed Scores
1972 CO WW OX C.W. Contest

IARC Propagation Contest
Phone : M arch 24 to April 1

Starts : 000 1 GMT Ends : 2400 GMT

T his is the phone section of "The Contest
wi th a Purpose." The c.w, portion was run
last month. Complete ru les in last month's
Issue.

Keep in m ind tha t stations worked in o ther
ac tivities can be credited in th is contest as
long as the correc t fARC Zones are given .
Therefore your W PX SSIl ac tivity can be
used for cred it in th is contes t.

Ollieial log sheets. C P R Zone m ap. fAR U
c oun try list and a ll inquiries should be sen t
to K4ZA.

Logs go to : I.. M . Rundlctt, K4ZA, 200 1
Eye Street, N .W. Washington, D.C. 20006.

28 m il l:

2 1 m il l

Editor 's Notes
We keep rem ind ing the m any clubs and

organ izations that have contes t activi ties.
th at in order that the announcem ent appear
in the proper issue. thc m aterial must be in
our hands at least th ree months before the
date of th e activity. Even after I have sent
out rem inders wc are still receiving an
nounccments much too late to be used. You
secretaries and contest managers will just
have to get on the hall

73 for now. F ran k, W IWY

CO WW WPX SSB Contest
Starts : 0000 GMT Saturday, Ma rc h 24
Ends : 2400 GMT Sunday, Ma rch 25

Complete rules in de tail were published
in last month's issue.

There arc no changes from the fo rmal
used in the past few years. Only 30 hours out
of the 48 hour contest period can be used
for contest credi t. Double QSO point s for
contacts on 40. 80 a nd 160 still remai ns and
don' t forget, the prefix m ult iplier is counted
o nly once, not once per band. A summ a ry
shee t is a must, a prefix c hec k sheet is also
desirable. Be sure 10 ind icate your total num
ber of va lid contact s.

Your mai ling address should be o ne th at
is va lid 8 to 10 mon ths after the contest. It
wo uld be advisable that over-seas stations
with A PO localions should give their home
address .

A new trophy has been added. USA-Single
Oper - Single -Band. The c.J , "Joe" H iller,
W40PM Memorial T rophy is be ing donated
by the Virginia Century Club.

M ailing deadl ine fo r your logs is M ay 1st.
They of course go to : CQ WPX SSB Con
test, 14 Vanderventer Ave.. Po rt Washing
ton. 1..1. , N .Y, 11 050.

11 m ll z
P 7. 1AH 463.188
WA5JMK 19~.203

Y\' fiCEP 194.~11/l
W ,·\ GIQM Ill:-,:!76
\\' GBII 16:i.(,·j"

7 nl ill
W ;,W ZO I 'O.~I' ;;

O ll 2KK 1 6 -1.~11 6

\v.,\ 2F CA !I:o>.7!Hl

3.5 m il l:
KVU'Z 11) 3.202
WII\tX :0>0. -11 11
W:iMFW ,.._._.. ,. 7~ .~17 fi

YV ;;:\ \\' .... ' 66 .2:".11
Y V I BC I) :;9);0:0>

1. .'1 nl l lz
ZF I GS " 11. 121
\\' :\~ :-::GF 2.,,·1 2
WIBB 2.1l!":O>
OLl AOn 1."4 3

:\1u lt i O pe r a t or
HinR It' T r a n llmHI t'r

K6:-::r:S 1.!"-23.212
\' E L\ST 1.7 -19.766
I'J9J T 1.2;> ~.~ 2;.

I II.",,"\\' !113 ....ZI
~luJti O pe r a to r

:\I ult i Tun . miHt' r\\..,<.,'" 'J ?-., - - 2• , - • _ ._ ,le . ..
J .\2Y E F l.oI6 .:;f."

- ~ ~ ~ ~ ~" ,I.;" .,
r.76.f.ll(l
6:;6 .7. 2

mu.sai
SO.80 S
71 .61 7
62. 2;'0

.. 41;.06 0

2 ,.')'oI-f;6;,
1 . 1:-'6.1 ~,O

i .i t r.sss
I.J .,:t 6...n
1,00" .226

!1"!I.!lllO
7 !13.%.~

_.. 2 ~2 .9!1;'

l :o> 3 .!121
1 ~ 1.20 1

172 ."0"
161 62
11 7;;;,
11 3 .IIM

W~ K FC

XW :o>EV
9 11)(' 11
W ·I U ZF
:-::M l'I F Y

C;3 I1 CT
\\'l l ,-,IIYY
c;"n.\U .
K~\\'\\" U

W -1.-\. \ v
K IIIV\,
K6(lZ

:-:in l!!p ( h .(O r a to T
A ll Band

n l l.\(;1'
n :-' ·I.\ GN
KWlIJ
W fiHH
wscnr
\\' .\ fi Il K E
W ·I NQA
W !ILKJ
!l l. t J T
1'; ;\ 21;\ ."
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100 WATTS from a R· 1
•

Y ES
WITH NEW DYCOMM MODEL

. ~. 1-10-0 BOOSTER
• 1·2 WATTS IN GIVES YOU 90-100 WATTS OUT
• THE ULTIMATE IN MOBI L E POWER USING YOUR $ 22000

PERSONAL PORTA BLE

UHF models nDW tlvtl/~tllJle...

PLUS tile DId relitllJles...

MODE L 470-25
MODE L 470-30

3-7 WATTS IN
1·2 WATTS IN

15-30 OUT
20-30 OUT

$197.00
$227.00

t o-O 10 W in pu t tOO W ou t put

o to W inpu t 40 W output

ES 1 W inp u t 40 W ou tpu t

ECHO in Rack Mounted Repeater

Write for data sheets on aU MODELS

$ 195.00
99.95
99.95

600.00

948 AVE. E. P. O. Box 10116
RIVIERA BEACH, FLA. 33404

Payne Radio Presents the Incomparable

7/i!

-
o,.o

Colli'" _ HQII s139.95
Or.~. T4X fT41C.8 ,S1504 ,iS
o..kt TI'1 3/T A4.•.$ ' SIUISy_ ._.....__.._ .S1J9,gs
K..,wood ••_•• .113995

Add 5' T.. in W.............

400% MORE AVERAGE

SSB POWER OUTPUT

USE A MAGNUM SIX
THE QUA LITY R F SPEECH PROCESSOR

• EXCEllENT VOICE QUALITY

• ADDEO PUNCH FOR PILE-UPS

• 4 T IMES T HE SSB POWER ON ALL BANDS

Phone Niles-Sunda y s
(61 5) 3 84 -564 3

801. 525
Springfield , Tenn . 37172

PAYNE RADIO

Feat ur ing the new Gian t fro m E imac.
the 8877, grounded grid t riode with
1500 watts of Pla te dissi cation. Now
only $ 149 5.
12 months warranty wit h 24 mont hs
on Pow er t ransfo rmer and oil -fi lled f i t
ter capaci tor .

Pho ne/w rite DON PAYNE, K 4 1D for a bro
chu re and a K ing-size trade.

Phone si x days
(61 5) 38 4 -5573

... 0 .. _ 0 ' . '..~ . .... , ..... ' n<

• SPLATIER FREE. NARROW BAND OUTPUT SIGNA L

• PUT YOU R TRAN$MlnER TO WORK FOR THE FIRST TIME
IN ITS LIFE . POWER UP WIT H A MAGNUM SI X FOR MORE
AODE[, POWER PER S THAN AN Y OTHER METHOD!
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Propagation

BY GEORGE JACOBS,· W3ASK

T liE solar cycle appears to be declining
again! The Swiss Fede ral Solar Observatory
at Zurich reports a monthly mean sunspot
number of 38 for November, 1972. T his is
the lowest mean value recorded since early
1966. It results in a 12-month running
smoothed sunspot number of 72 centered on
May, 1972. The su nspot cycle is based upon
smoothed sunspot numbers, and this repre
sents a decline from the level of 74 recorded
for the previous month .

A smoothed sunspot number of 46 is fore
cast for March, 1973.

H.f. propagation conditions usually un
dergo noticeable cha nge during March, as
the sun appea rs higher in the northern sky
and the length of daylight increases. Spring
propagat ion cond itions in the northern hem
isphere, whi ch begin du ring March, a re typi
fied by fewer east-west OX openings on the
10 and 15 meter bands ( to Europe and the
Far East, for example ) ; a greater number of
hours in which DX openi ngs can occur on 15
and 20 meters; fe wer hours for OX openings
on 40, 80 and 160 meters; seasona l increase
in the level of sta tic on all the h.f. bands, an d
an improvement in v.h.f. inosphe ric propa
gation.

Beginning during March and conti nuing
through Apri l, a considerable improvement
should be noticeable in propagat ion condi
tions over long circuits between the northern
and southern hemispheres. for example, to
Australasia, South America, southern Africa.
etc. Th is results fr om the relati vely simila r
h. f. propagation cond itions that exist in the
temperate regions of both the northern hemi
sphere (where it is spring) and the south
e rn hemisphere (where it is fall) . as compared
to the more extreme conditions that exist
when it is summer in one hemisphere and
winter in the other. Good inter-hemisphere
openings a re forecast thi s month on 15. 20
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LAST MINUTE FORECAST
Day-to-Day Conditions Expected For

M arch ,1973

Rating &. Forecast Quality
Propagation Index . . . . • . (4) (3 ) (2) (1)
Date
Above Normal : I , 12·13,20 A A C C

23, 28 '
Normal: 2,5-7,9. 11,14-15. B C D E

18- 19, 21-22, 24, 26-27, 29
Below Normal : 3-4, 8,16-17, C DEE

25,3Q.-3 1
Disturbed: None DOE E

Where expected signal quality is:
A-~xcell en t opening, exceptionally strong, steady

Signa ls.
Be-G ood opening, moderately strong signals with

litt le Iading and noi se.
C- Fair opening, signa ls between moderately st ro ng

and weak , with some fadi ng and noise.
D-Poor open ing, signals weak with considerable

fading and noise.
E-No opening expected.

H OW TO USE THIS FORECAST
1. Fi nd propagation index assoctated wit h particu

lar band opening from Propagation Charts appea ring
on the ~oHowing pages .

2: With the propagation index. use th e above table
to fl!1d the expected signa l quality associated with the
part icular openinlt. for any day of the month . For
example. all opemngs shown in the Chart s with a
pr? va,,:atioll index of (4) will be excellent on Mar. I,
fair on Mar . 2. a nd poor o n Mar. 3 and 4, etc.

and 40 meters, with some fair openings also
possible on 10 meters, and an occasional
opening expected on 80 and 160 meters as
well.

T he following is a brief summary of h.f.
amateur band propagati on cond itions fore
cast for March, 1973. For more speci fic in
form at ion. refer to the DX Pro pagation
Charts which appea red in last month's col
umn. This month's column contains Short
Sk ip Propagation Charts valid during March
a nd April, as well as Propagation Charts cen
tered on Alaska and H awaii. The Short-Skip
Cha rts conta in band opening forecasts for
predominantl y one-hop openings over di s
tances varying between 50 and 2300 miles.

For day-to-day propagation conditions ex
pected during March. see the "Last Minute
Forecast," which appears at the beginning
o f th is colum n.
10 MeIers: A few good OX openings should
be possible during the daylight hou rs between
the northern and southern hem ispheres. but
~ot too much else. Some fair short-ski p open
mgs should be possib le during the daylight
hours over distances between approximately
1000 and 2300 miles. Conditions should
peak on th is band during the afte rnoon
hours.
I S Meters: This is expec ted to be the best
band for OX propagation during most of the

,



daylight hours. The band should open to
most areas of the world during the day, with
condi tions peaking during the afternoon
hours. Some openings to southern and tropi
ca l areas may also be possible durin g the
early evening hours. Excellen t short-skip
openings a rc forecast during most of the
daylight hou rs, for distances between ap
proxim ately 1000 and 2300 miles.
20 !\felers: With increasi ng hours of daylight,
20 meters should remain open longer fo r OX
than during the winter months. T his should
be the optimum band for OX propagation
conditions during the sunrise period, and
aga in durin g sunse t and the early evening
hours. The band is also li kely to remain open
well into the hours of darkness on paths to
southern and tropical regions. Excellent
short-skip conditions arc expected during the
daylight hours fo r openi ngs between approx
imately 750 and 2300 miles, with many open
ings continuing through the evening hours
as well.
40 Meters: Propagation condirions a re ex
pected to be good enough to support OX
openings to many areas of the world on this
band from sundown th rough sunrise. Condi
tions arc expected to peak during the hours
of darkn ess. Excellent sho rt-s kip openings
arc expected o ver distances varying between
approxima te ly 100 and 600 miles duri ng the
daylight hours, and between 600 and 2300
mi les at night.
80 MeIers: Some fai rly good OX openings
should be possible during the hours of da rk
ness and the sunrise period. Static levels
should be higher and the band noticeably
noisier than during the winter months. Ex
cellent daytime short-skip openings should
be possible between 50 and 250 miles, with
the distance increasing to between approxi
mately 400 and 2300 miles during the hours
of darkness. OX conditions usually peak on
RO meters when it is dark at the westernmost
terminal and su nrise at the easternmost tcr
m inal of a path.
160 Mete rs: No openi ngs a rc expected durin g
the hours o f full daylight because of intense
solar absorption. Short-sk ip openings up to
a distance of 2300 miles, and an occasional
OX o peni ng may be possible duri ng the hours
of darkness and the sunrise period.

V.H.F. Ionospheric Openings
A seasonal increase in short-skip openings

due 10 sporadic-E propagation usually begins
during March, and an occasional 6 meter

opening may be possible by this mode during
the month . Sporadic-E openings generally oc
cur during the daylight hours, over distances
between approximately 1000 and 1300 miles.

Trans-eq uatorial scalier propagat ion (TE)
is expected to pick up during March and the
spring months, and some 6 meter openings
should be possible during the month . TE
openings must c ross the magnetic equato r at
Or ncar a right angle, and the optimum time
for such openings is between 8 and II p.m .,
local time. Conditions favor openings be
tween the southern third of the USA and
the southern area of Latin Ame rica, but
some openings may be possible to o ther areas
of the USA as well.

Auroral activi ty o ften increases during
March , and there is a good chance th at a
number of v.h.I, ionospheric short-skip open
ings will be possible by means of auroral
scalier propagation. Check the "Last Minute
Forecast" at the begin ning of th is column
for those days that are expected to be dis
turbed or below normal. since these are the
days on wh ich v.h. f. auro ral o penings arc
most likely to OCcur during March.

Not much meteor activity ex pec ted during
March, although some v.h.f, meteor-type
openings may be possib le when minor meteor
showers peak on March 15-1 6 and March
25-26.

Contest Info
T he CQ WW WPX SSB Contest will be

held during the weekend of March 24-25.
Normal pro pagation conditions are expected
on the 24th, but they may be somewhat below
normal during the 25th. Check the "Last
Minute Forecast" for more details. OX
Propagation data applicable during the Con
test period appeared in last month's column.
Also check the October, 1972 column for
suggestions that might prove usefu l in piling
up contacts and points during the Contest.

Anniversary
This month's column marks the beginning

of my 23 rd year as PROPAGATION Editor for
CQ. I have found conducting th is co lumn a
very stimulating and interest ing sidelight to
my deep interest in amateur radio . I wa nt
to thank all of you, whom, over the yea rs
have taken the time to drop me a line express
ing an interest in radio propagation and in
this column in particular. I also feel that
special recognition is due the Editors and
Publishers of CQ for recognizing the impor-
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CQ Short-Skip Propagat ion Chart
Mareh & April, 1973

Band Openings Given In Local
Standa rd T ime At Path Mid-Point

Using 24-Hour Time System

10 ts 20 J,O /RO
T o: M ete rs M ete rH .11f'f e rH .U " te rH

E a ste r-n 2 1-23 (1) 20-21 (I) 20-23 (I) 06-13 (I )
USA 2 1-23 (2) 23-02 (2) 07-12 (I)"

23-01 ( I) 02-0 ;; (1)
Centra l 2 1·00 (1 ) 20-22 (1) 20-00 (I) 07·09 (1)
USA 22·00 (2) 00-02 (2) 09-12 (2)

00-02 (1 ) 02-0·t (3 ) 12· 14 (I )
0·1-0.) (2) OR-12 (I )"
0.-,·011 (1)

wester-n 2 1·01 (1) 20-22 (I) l R·21 ~ 1) 06-0R (l )
USA 22 -00 ~2 ) 2 1· 00 2) OR-O!) (2)

00-02 3) 00·03 (3) 09·12 (3)
02·03 (2) 03·0;; ~2 ) 12-13 (2)
oa-o, (1) 0;;·07 I ) 13·1 5 (I)

mHO (1)"
10·1 2 (2)"
12·1 3 (1)"

' tt (U '/ )TD ' ,

ALASKA
Openings G iven in G MT·

Ha nd
(1I' ), e ere IS a n ce rom rn neuu er • I ex

50-!50 !50-750 I 750-1300 1300-!l300

10 N il N il 08-09 (0- 1 ~ 08-09 (1·0)
09·12 (0-2 mH 2 (2-1)
12·1-1 (0·3 ) 12·14 (3-2)

14-16 1°-2) 1-1-16 (2)
16-18 0-1) 16-17 (1·2)

17-1 8 (I )
18·20 (0-1)

1:i N il 08· 09 (1) 07-08 (0·1) 07· 08 (l -O)
09-15 (0·2) 08·09 (t ) 08 -09 (1)
15-17 (0·1) 09·10 (2) 09·10 (2·3)

10·1 ii (2-·n i o-t s (4)
15-17 (I ·3) Iri·1 7 (3)
17-1 8 (0,2) 17·1 8 (2· 3)
18·20 (0-1) 18·20 (1-2)

20-21 (0-1)

20 11 ·1 3 ( 0 - 1 ~ 07-10 (0- 1) 06-08 (1.2) 06·07 (2. 1)
13-1 5 (0-2 10·11 (0-2) 08·10 (l ·3 ) 07·08 (2)
UH6 (0·1) 11·13 (1-3) 10-1 3 (3· 4) 08·1 0 (3)

13-1 ii (2-4) ia-i s 0) 10-1 5 (4-3)
i s-is u -s ) 15-18 (3·.1) I T)· I 8 (4)
16-18 (0-3) 18-20 (2-3) 18-20 (3-H
18-20 (0-2) 20·22 (l·2) 20·22 (2-3)
20-07 (O- l) 22· 06 (1) 22·02 (1·2)

02-06 (1)

40 06-07 ~1 -2 ) 06-07 (2-3) 06-07 (3-2) Ofi-08 (2·1)
07-09 2-3) 07-09 (3-4) 07-08 ( 4-2 ~ 08- i ii (1-0)
09·18 (3-4) 09-11 (4·3) 08-09 (4·1 is. re (2-0)
18-1 9 (2·3) J 1-13 (4-2) 09-11 (3-1) ]fl-1 7 (2· 1)
19·2 1 ~ 1 -2) i a-t s (4·3) 11-1 3 (2.1~ 17·1 9 (3·2 )
2 1·00 0-1) 15-18 (4) ia-t s (3·1 HI·2 1 (4-3)

HI-HI (3·4) Hi·1 7 (1 ·2) 2 1-22 (4)
19-20 (2-4) 17-19 (.t ·a ) 22·00 (3. -4 )
20·2 1 (2-3) I fl ·20 (.1) 00-02 (3)
2 1-00 (l -2) 20·2 1 (3· .1) 102-0,) (2·3)
00-01> (0-1) 21 -00 (2-3) 0.-)-06 (2)

00-02 (I -3)
I02·06 (1-2)

80 07·08 (2·3) 07-08 (3-2) 07·08 (2· 1) 07-08 (1-0)
OR·lI (3-4) OR-II (.I- I) 08-11 (1 ·0) OR-Ifl (0)
11-1 8 (4·3) 11-1 6 (3· 0) 1 ).1 6 (0) 16·1 8 (1-0)
18-20 (3-.j) 16-18 (3-2) 16-18 (2-1) 18-20 (2·1)
20-22 (2·3) 18-20 (-t ·3) 18·20 (3-2) 20-22 (4-2)
22 ·02 P -2) 20-22 (3 ·4 ) 20·02 (.1) 22·02 (4·3)
02-0;; I ) 22-02 (2·4) 02·0 :", (2·3 ) 02·0;; (3-2)
0 ;)·07 (1 ·2) 02-0i'i (1 ·2) 0;;·07 (2) 0;;·07 (2-1)

0;;-07 (2)
160 0;;·07 (-I ' 2l 05·06 (2·1 ) 0;;·06 (I ) 0 ~)·0 6 (I)

07-09 (3· 1 OR-07 (2-0) OI1· !fl (0) 06-1fl (0)
Ofl· 17 (2-0 07-0!l (1·0) 19-20 (2· 1) 19-20 (1-0)
rr-i n(3·t) Ofl·1 7 (0) 20·22 (3-2) 20· 22 (2-1)
19-20 (4·2) 17-1fl (I-0) 22-03 (4-2) 22-03 (2)
20·0;; (4) 19-20 (2) 03-0;; (3·2) oa -us (2-1)

20·22 (4-3)
22-03 (4)
O:H;; (4-3)

tance of familiarizing radio amateurs with
propagation fo recasts and the corre lations
that exist between h.f. radio and ionospheric
variations. During the years ahead it is my
intent to continue to keep radio amateurs
advised of propagat ion conditions in this col 
umn and to explain some of the behavior
patterns of the natural phenomena that make
h.f. communications possible.

73, George, W3ASK

[Charts continued on page 90]

How To USE T HE SUORT-SKIP C HARTS

I . In the Short-Skip Chart, the predicted times of
openings can be found under the appropriate dis
tance column of a particular Meter band 1.10 through
160 Meiers ), as shown in the left hand column of
the C ha rt. For the Alaska and Hawaii Cha rts, the
predicted times of openings are found under the
appropri ate Meter band colum n ( 10 through 80
Meters ) for a particular geog ra phical region of the
cont inental USA . as shown in the left hand colum n
of the C ha rts. An • indicates 80 Meter ope nings.
Openin gs o n 160 Meters a re likely to occur during
those times whe n 80 Meter openings a re shown with
a pronugati on index of ( 2), or higher.

2. The propagation index is t he number tha t ap
pears in ( ) after the time of each predicted open
mg. On the Short -Skip C ha rt, where two numerals
are shown within a single set of pa renthesis, t he
first applies to the shorte r distance for which the
forecast is made , and the second to the grea ter dis
tance. T he index indi cates the number of d ays
d uring the month on which the opening is expected
to tak e place , as follows :

( 4) O pening should occu r o n more than 22 days
(3) " " .. between 14 and 22 days
(2) .. .. .. between 7 a nd 13 days
( I) .. .. " on less than 7 days

Refer to the " Last Minute Forecast" at t he begin
ning of this colum n fo r the actual dates on whi ch an
o pening with a specific propagati on index is like ly
to occur, and the signa l qu alit y th at can be expected.

3. Ti mes shown in the C ha rts a re in the 24-hour
system. where 00 is midni ght : 12 is noon ; 01 is I
A.M . : 13 is I P.M ., etc. On the Short-Skip C ha rt
a ppropriate sta ndard ti me is used at the path m id
point, For example, o n a ci rcui t between Mai ne and
Florida , the times shown would he EST : on a ci rcuit
between N Y and Texas . the time would be CST since
the pa th mid-point fall s in this time zone. Determine
the path mid-po int , and usc the appropria te stand
a rd time. Times shown in the Hawaii Cha rt a re in
HST . To convert to sta ndard time in other USA time
zones, add 2 hours in the PST zone. 3 hours in MST
zone ; 4 hours in CST zone ; and 5 hours in the EST
zon e. Add 10 hours to conve rt from UST to GMT. For
example, when it is 12 noon in Ho nol ulu. it is 14 o r
2 P .M . in Los Angeles ; 17 o r 5 P .M . in washington.
D.C .; a nd 22 GMT. Ti me shown in the Alaska Cha rt
a rc gi ven in GM T . T o convert to standard time in
Al aska and other a reas of the USA, subt ract 10
hours in the Alaskan Sta nda rd zone : 9 hours in the
Yuk on zone; H hours in P ST zone, 7 hours in M ST
zone, 6 hours in CST zone. 5 hou rs in EST zone . For
exa mple, at 20 GMT it is 12 Noon in J uneau and 15
o r J P.M . in NYC.

4 . The Sho rt-Skip C ha rt is based upon a trans
miller power of 75 wa lls c.w. or 300 watt s p.e.p on
sideband; The Ala ska and Hawaii C harts are based
upon a transmitt er power of 250 watt s cw or I kw
p.e.p. on sideband . A dipole a nte nna a quarter
wavel en gth above ground is assumed for 160 and 80
meters, a half-wave above ground on 4(1 and 20
mete rs . and a wavelength above ground on 15 and
10 meters. For each 10 db ga in above these reference
levels. the propagation index will increase by one
level ; for each IOdb loss, it will lower by one level.

5. Propagation data contai ned in the Charts has
been p repared fro m basic dat a published by the
Instit ute For Telecommu nicat ion Sci ences of the
U.S. Dept. of Commerce , Boulder. Colorado, 80302.
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BY GORD ON ELIOT WHITE*

IN1963 the N avy contracted with the N a·
t io nal Com pany, of M alden, Massachusetts,
to design and produce a successor to the
Collins' R·390-A general purpose receiver.
The result was the AN/ F RR-59, (also known
as the AN / W R R-2, when supplied in a shi p
board mounting). This is one of the last
m il ita ry tube- type rece ivers, and it is now
beginning to show up in surplus outlets. It
will rank as one of the better Viet Nam vin
tage surplus items.

T he WRR-2 is heavy-more than 250
pounds unpac ked- but it offers cr~stal st?
bility, digital tuning, and good scnsiuvrty In

all receiving modes. Perhaps most important
for modern communications. it (unlike the
R-390-A ) is designed for single sideband. In
fact it offers simultaneous reception on upper
a nd lower sidebands through separate detec
tor sections.

Not only is the WRR-2 a good reeeiver
it is becoming reasonabl y widely available.
Columbia Elec tron ics is offer ing it at prices
competi tive with the R-390 se ries . T hey have
the -A version for a litt le more money. It has
the modification for half kHz channel spac
m g.

The specs o n the WR R-2 incl ude fre
quency coverage from 2 to 32 mHz in four
ba nds. A tr iple-conve rsion su pe rhe t, th e
WR R-2 has a fin al intermediate frequ ency
of HO kHz. T his offers good se lectivity, but is
a bit of a n oddball frequenc y, and prevents
using the set with some existing auxilia ry gear
such as RTIV converters which arc designed
fo r 455 kHz i.f. outputs.

Modes avai lable a rc s.s.b.• a.m., C.W.,

rn.c.w., FSK (FAX or RTTY) , with three
audio outputs. Sensitivity is rated between 1.5
microvolts and 6 uv for 6 db signal to noise
plus no ise ratio , with 600 mill iwatts output
into a 600 ohm load. The better sensitivity of
course is offered on c.w.• narrow bandpass.
with wide-band a. rn. voice the poorest. as you
would expect .

Stabili ty is given as no worse than 1 in 107

• 150 .:! Sto newa ll Rd ., Alexandria. Va . :!2302

or otherwise stated as one cycle in ten mHz.
Crystal tuning in the standard model is in

I kHz channels, or 'h kHz channels in the -A
version. Continuous tuning is also offered.
with a sligh t derating of the stabil ity.

As the photo indicates, the WRR-2 is a
large set, designed to go into a 19 inch rack,
o r for tabletop usc.

There are two major sections. the tuning
port ion , or " co nve r te r," C V -9 20/U R R,
which contains the oscillators and the r. f.
sections, and the "demodulator," AM -2477/
U RR, which holds the i.f., demodulator, and
audio components. Th is is normally mounted
at the top of the WRR-2 set, but since the
cabling is all external, it can be set up with
either sect ion on the upper end . The cabling
is hooked to rear-panel connect ions, which
a rc labeled , and require no fu rther comment.

The antenna input is designed for 50 ohm
coax.

The master oscillator crystal is grou nd fo r
1 mHz (and comes in the C R-36/U crystal,
mounted in a m il itary H C-6/ U holder.

Power required is 117 volts, 60 Hz a.c.,
250 watts. T aps are available on the two
power transformers to adjust the set for
power ma ins which have high er or lower
voltages, over a range from 105 to 125 vol ts.

The set contains more than 60 vacuum
tubes. mostly of the seven and nine pin minia
ture type. It does not have the sub-miniatu re
type tube that proved such a problem in the
RCA SR R- I I , - 12 a nd -1 3 sets which pre
ceded the WRR-2, and wh ich have been seen
in surplus almost since they were built, in
the 1950's.

T he power supply uses solid-state diodes.

• •~--- I ,-
-• I , I

,,
-

- , I
• • ,
" •. -.k-. " - II- , ,

The AN I FRR-59 (A N / W RR-2) general purpose
receIver•
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except for a pair o f voltage regulator tubes.
A co up le o f h in ts : The N avy m ean s

"squelch" when it says SILENCER. There is a
fairly effective sque lch ci rcuit in the W RR-2,
of course labelled SILENCER.

There is a fus e in the a ntenna c ircuit. If
blown, this could be confusi ng. Interest ingly
enough. in positions # J, # 2 and # 3 of the
"antenna coupling" control , the fuse is by
passed, but the incoming signal is progres
sivel y attenuated . This is the avy's way of
guarding against fron t-end burnout in the
high r.f. fields often found aboard ship. Onl y
the 'OR or fu sed position oilers no attenua
tion.

The circu it is quite complex. The first
intermediate frequency is variable between
1625 and 1725 kHz. The second i.f. is fi xed
at 220 kHz, and as stated above, the third
i.f. is 80 kHz.

The fixed oscillator contains drift -cancel
li ng circuit ry which, through a feedback cir
cuit, effectively holds the selected channcl.
The variable- tune mode has no automat ic
f requency control feature.

The presclecto r has two stages of r.f.
am plification, using type 5654 (6A K5 WA)
pcntodes, fo llowed by a four-stage tuneable
fi rst i.f. fi lter, wh ich is varied over its 100
k Hz-wide ra nge .

Actually, with its sideband circuits, the
W RR-2 is o ne of the most complex receivers
I've ever seen for the 2 - 32 mHz bands,
easi ly outstrip ping the R-390 series, however
it does ofTcr some improvement in mechan i
cal simplicity, compared to the fores t o f
moving i.f. coil slugs, cams a nd gears of the
Collins' design. You'd better get a good set
in either model however. Anything beyond
tube replacement or minor fixes of loose con
nect ions might prove to be pretty tough un
less you had a good source of spare parts,
Some of the Co ll ins parts can be bought in
surplus. I don't know about the W RR-2.

But if you get a like-new set, checked and
operating. a nd give it decent handling it ought
to be solid for a good many years.

More Su rplus Outlets
I have a nother group of Surplus outlets to

add to m y earlier listings :
So uth Bend, ludiunn-c-M idlands Sales Co.,

Box 371. 46524
Norfotk , Virginia-B. F . Williams, Box

7057, 23509
South Belmar, i\'ew Jersey-s-Claude's Sur

plus Elec tronics, 62 1 18th Ave. 07719

38-1000 MHZ AN/A LR·S: ("on~\" of bund new tuner/con
\,uler("V·2S3/ALR In orrgmal faclor)" p;ld; and an eve. u....rd.
chec ked OK &. j:Jld main receiver R444 modrned for 120
v. 50160 hz. The tuner cover-, the range in .. bandc: earh
band h..\ 11 \ o wn In..... !Ill Ani . input. Packed wn h eal'h
tuner i\ Ihe tldOr) m'J"ft'l or ' \ l'hel'kou l 'heel . The o ne "'e
opened ' ho"'ed SENSITIVITY : 1.1 us ..I 3MA mhe. O.q al
133 mhl. 5 OI l 53 R mhe , 4 '/: ,,117Mmhz. 7 dl 1 ,.hl . lh re-
\'\' I\,er i ' al·tuaU) a )0 mhr II ampl . with al1 that tonow In-
dudlnl! .. diode met er 1"01 rd"u\ e , i~nd l , u e",- Ih, ; an Jl lI.. rt.
callbral ed In 6 db ' leI'" 10 74 db. fouowed b) an A\ 'C
pocuon : PJ.n.• \'Idl'o &. AI l . l l r uh ; , ,,,,i ll'h ".·Il'l"! r"" of
~200 khl or ~~ mhz ; dnd SELECT AM or FM! With IIJ nd·
book &. r "" r. mput rl u~ . ;JII onl) 5375.00
(""·25 ) Conven er o n ly . ~uod u d w.book 589.50
\-f l·a\. Corp. No . 5':1 (;,.d Dlpper 1.2 4 1C1 mill ..... 575.00
NEMS-CLARKE No . 1670 l!\ol Rcvr 55·160 \111 / . M. ~·

nt''''' . 5275.00
WNV Rcyr /ComPM. fof 1": • 10 .\ 11I1. II> / wope. $250.00
RECEIVER/COMPARATOR FOR 60 KHZ WWVL ' Ianddrd
itt·, 10 I pal l m 10 hllhun wu h Inc vpcncivc o ....-iflator... 5495.00

AU.nt'on !
Buy e rs. En9ln_ s• • dv.nc:ed TKhn'ci.ns:

We f!d lle the best tffl t ·ftqUlpment & oscilloscope In llentory In

rhe country so "sic for your n~ds . . . don 't "sic for "n ovean
catalog . . . WI!' .Iso bu y. so tett us whdt you Mlle. Pflce I t.

o

SP-6OO(·1 RECEIVER 0.54 ·54 Mlh continuous. ove rhauled,
ali,ned. !!J1d , "'/ hook $250.00
SS8 CONVERTER CV·591A: Ge l upp:r or low er \ideb;Jnd\
fro m an)' rcvr. O K grtd. wrbook $131.50
BRANONEW FREQ·SHIFT TTV MONITOR : NAVY OCT·3:
P tl Receives type. h ell ran~ 1 1026 \1I1z In 4 bends. cont.
tumng. CrYlla1 e..li b. Read e up 10 1500 liz dcvunon on
bu ut-m \ 'T\'\I. Co\1 ~ I I OO .OO each' In o r i!!ina l 00\ . ~Ilh

in\ l ruc l . book &. cord , lO R \ lar ipo ca. CaI . !\ol m. <olIn..]
needed : 15m\' : lhirJ'i nl! '" t . I 10 Ibl. .. $49.50

HIGH·SENSITIVITY WIDE·BAND RECEIVER
COMMUNICATIONS' BUG DETECTION

• SPECTRUM STUDIES

•
And SUTER Than Everl

~~ ---------------I._ , I
I

........,- - - - - - - - - - - - - I
~~ ~~__~~__J

Mai/Caupon for Your fllEE Co y, De I, CO
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WILL BUY
FOR CASH
ALL TYPESALL TYPES

LIBERTY PAYS MORE!!
WILL BUY
FORCASH

• ELECTRON TUBES

• SEMICONDUCTORS

• Military Electronic
Equipment

• Test Equipment

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES

Liberty Electronics, Inc.
548 Broadway. New York. New York 10012. Phone 212·925·6000

N EW . . . . R - 390 A /URR
LIMITED O F F E R ONLY s 139 5
T he h n es t m ilitary dl9l tal receiver availa bl e . .5
to 32 m HI unused . I n t he ortqmal package with
manua l, accessories. and spare parts.

Guaran teed F.O. B. N.J.
MILITA RY ELECTRONICS CO RP. 76 a -cos s.oe Dr ive,
Upper Saddle R iller . N J 01 458 120 11 327-7640

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES & SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
ELIZASETHPO RT INDUST RIAL PARI<

ELIZABETH , NEW J£R$E Y 01201
(201) 351 ·4200

$495.

.-
Original govern ment cost ove r 510,OOO.00! One
of Navy 's most modern radio receiv ing sets .
Built by Nat ional Radio Co . in last decade. A
t ripl e conversio n super-heterodyne. Frequency
range: 2 to 32 MC. in 1 kc inc remen ts. 4 bands.
Featurin g full carrier su ppression, unit re ceives
AM, CW, MCW. voice, facsimil e, t eletype and
ISB. REQUIRES ND MODIFICATION ! Greatly
su pe rio r to earlie r R390A/URR model. Good

condo Compl ete, operat ional. Spec sheet avail
a ble . Spare parts as needed. Xerox copy of Op
eration Repair Manual: S35.00. Add S100.00
for 1/2 kc in lieu of 1 kc incre me nts. Ove rhauled and cert if ied . . . $595.00

Save over $9,000.00 on this
AN/WRR-2 SSB Receiver

ColumbiaElectronicSales. Inc.
P.O . Box 9266 p Q . 1360 Atoll Ave ., North Hollywood CA 91609 Tel (2 13 ) 875·2970 & 164-9030
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Propogation [ / rom page 86]

H AWAII
Openings Given in Hawaiian Standard Ti me

" See He w To Utlt' Short ~kJ l l Charts . In bo x li t IWJ(ln
ninJ( o r t h is co lum n .

St. Louis, Missouri- G ateway Electronics,
8123 Page Blvd. 63130

Chicagu, Illinois- Majestic Radio, 2808 S.
Michigan.
In th is regard , I would very much appre

ciate all observations from CQ readers on
good surplus outlets in their areas. •

Q & A [/ 1'011I page 12 ]

good tra nsceiver. But occasiona ll y o ne will
'pop up' with a.c. line frequency hum modu
la tion on received signals. especiall y when
these exceed 5-9. The hum seems worse
when the r.f. gain control is turned down.
Inc reasing the value of C I Il:.! on the a.g.c, may
seem to solve the problem but it alters the
a .g.c. time constant, thereby causing the r.f,
output to bui ld up slowly when switching to
the transmit position . The power su pply is
of course fi rst suspected, bu t the cure that
4X41 0 found was to trace the a .g.c. sect ion
in the schematic carefully and substitute the
unshielded wires (for the a .g.c. ci rcuit) with
shielded wires (outside the harness ) . T his
solved Ihe hu m problem."

Our heart y thanks G ideon (4X410 ) . We
hope other amateurs send Q & A tips like thi s
to help out fellow amateurs. (Incidentally,
make sun ' that the shielded wires ment ioned
above are grounded .)

,n 1.j ... -"J /1U-,
T o : .U ,..tt' r8 M ett'r8 Mete r. .\l,.t,..r8

East e r-n HH 2 (I) .'·11 (I) 07-13 (1) 18-20 (I)
URA 12-14 (2) 11 ·1 3 (2) 13-15 (2) 20·22 (2)

I ·H 5 (I) 13-1.'i (3) 1;;-19 (3) 22-00 (3)
l :l-I I> (2) 19-21 (2) 00-02 (2)
16·17 0 ) 21 -0:l (I) 02-03 (1)

0:l·07 (2) 20-22 (1)0
22·01 (2)0
01-02 (1)0

(A.'ntrnl 10·11 (I) 06-0R (I) 08-13 (I) HI- t 9 (1)
USA n-u ~2) 08-13 (2) 13-15 (2) 19-22 (2)

1-1 -11> I) 13-11l (3) 1;;-17 (3) 22-01 (3)
lfi·17 (2) 17-19 (..&) 0 1·0,1 (:.n
17-18 (1) 19·2 1 (3) 01-0 ;-, (I )

2 1·23 (2) 19-21 (1 )0
23·0~, (I ) 2 1-02 (2)0
O;;-O R (2) 02-0-1 (1) '"

\ \'l'sh' rn 09-1l ( I) 07-08 (I) 15-18 (4) 17-1!l (t)
URA 11-12 (2) OR·09 (2) 18·20 (3) 19-20 (2)

12-1-1 (3) 09-11 (3) 20-00 (2) 20·2 1 (3)
1,1 -1 :; (2) lI ·l.i (..& ) 00·0 1 (1) 2 1·23 (.I)
) r, ·1 1l (I ) 1:;·17 (3) 0-1·01> (2) 23·0:, (3)

I
17· 18 (2) 0';-09 ( I) G ~,_(lI; (2)
I R-20 (l ) 09·11 (3) 0(;-07 (1)

11·13 (2) IH-:W (1)0
13-1 :; (3) " G.·'" (")0- -- -22.0,1 (3)0

0 ,1·0.; (2r
, O:l·Oli ( I 0

•• • • •• • •

Write for free Oelu)(e B&W ~t.alog

ANTENNAS
MOSLEY L A N C E R " 1 0 0 0" mobil e ant en na. an
c o ils 10. 11 , 15. 20,40,80 good , u sed , comple te,
........ ........ ...... .......•...•.•.•....•... _•.................... $50.00
MOSLEY TA·33 JR $100.00
MOSLEY TA·36 New $185.00
2M MAG NET IC MOUNT W/RG58 & PL259,
with 10 ft . RG 58 r U d y t o go $9.95
14AVQfWB VEI-CTICAL $47.95
18AVTfWB VERTICAL .._ _ $69.95
T H3MK3 10/15 /20 Be.a m Super T . Bird $144.95
HY ·GAIN 2 METER. 15 element b um. ....write
A 144 · 7 2 METER BEAM _ $13.95
N E W ULTRA BALUN 1 !1 _ $9 .95
C .O. HAM " M" ROTATO RS, new , co m p le t e $99.95
HAM "M" CABLE 1iI 120' !ft .
C .D. TR-44 ROTATORS, new , complete $63.95
CABLE FOR TR·4 4 _. 60'/ft .
RG·8A/U 100 ft . r o l ls . VHF co n n ect e r PL·259
one end T ype " N " I U G · 2 I E / U) other end $12.50
RG 8 A / U - 65 teet with PL·259 eo nnect ees o n
e.ach end . .. .. ................. ....••••.• ........•......•.. ..... $ 9 .50
A u t h o rize d f.actory dulen tor Antenn.a Speci .al
hts , Cus"·Cr.aft . G .am, 14eight s 'rcwe rs , H y G.ain.
Mor-G.ain Antenn.a , Mo sle y , N e w t ro n ics. 'rrt.ex,
.and R o " n .

OX ENG INEE R ING SPEECH COMP R ESSO RS
DIR E C T P L U G ·IN FO R C OLL INS 325 $7 9 .50
D IRE C T P L U G ·IN FO R KWM - 2 $79 .5 0
D IR E C T P L U G ·IN F O R DRA KE T R 3 O R DR A KE
TR4 $ 98 .50

BARRY ELECTRONICS
DEPT. C·3 - PHONE AIC 212-925-7000
512 BROADWAY, NEW YORK, N.Y. 10012

BIRD
4350 BO·I OM 2 KW H a rn M.a te $79 .00
43 51 80·1 0M 1 K W H.am M.at e $79 .0 0
43 5 2 6 · 2M 400 W H.am M.a t e $7 9. 0 0
4 3 W.a tt meter $ 100 .0 0
BIRD 4 3 SLUGS, s pec . freq . / power $3 5 .0 0
MO DE L 7 0 R O B O T SSTV Mo n it o r in stock .. $295_

BARK ER & WILLIAMSON
D u m m y Lo.ad - W.attmeten - 52 334 A D C -
300 MH z , 10 00 w.atts int.ake $139 .9 5
3 74 D C - 230 MHz , 1 5 0 0 w;llth $ 1 6 9 . 95
3 3 D C - 3 0 0 MH z , 2 5 0 wa tt int.ake $79 .95
T nnsh t o r iz e d Little D ip pe r , b.attery o per.ated,
2 MH z - 23 0 MHz continuous !,3% .acc ur.acy
wit h mo d ul.ation $94.50
850A , 8 5 2 Inducton $ 59. 9 5
851 Ind uctor _ $ 29.9 5
B & W M O D E L 800 H i Po w e r R F Choke. $ 5 .49

Commerci.al SWR Bridge
14 ·500 MHz Iwlo Ind.)
$ 80 vatue. w(Type N
Conn. $9.95
w l B N C Conn. $1 f).95

0 .25 vee Voltmeter by H o n ey well.. ... D.Ui. $3.95
2 METER VHF DUMMY LOAD/WATTMETER
Good up to 1 5 w~th - w /SQ·239 CON N . $19 .95
J COM. IC·20 12 channelS, 2 m e ter FM trans
ceiver. IC·20 AC Pow. Sup. portabl e DC power
sup. 11 sets XTALS for NYC olIr U . exc.... S295 -.DO
LAFAYETTE HA·460 6 meter t ransce lyer With
VFO , 20 W.lItt, AC & DC po w. su p. . new... $95.00
S P·6QO 540 kHz - 54 MHz gen eral cover age
r ec e iver. g ood condition . .. ..........•............... Wr ite
NC· 400 540 kHz - 31 MHz 7 b a nd s USB , LSB ,
CW f,lir to good . . $150.00
EF JOHNSON VALIANT II . 1 0 , 11 , 15, 20,40. 80
160M, 300 WolIUS with Johnson sse ,adapter. $300
H EATH O X·100. 10, 11 . 15. 20.40,80, 160M
100 W,ltt s AM & CW checked o u t w /manua l. S95
HEATH HP.23A AC S upply .... .u k e n e w , $45.00

B.arr y h.as lots of J.ames Mill e n .and N.ation.al
R.ad io pa rts i n stOCk.
Wr it e tor B.arry's l.atest Gree n S heet, N o . 23.

BUILDERS!!

73, Chuck, W6QLV
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CLEGG FM·27B

NO XTALS

25w out Synthesized

LATEST~.tgn.l/or7e CX7A
2 Meter FM transceiver, $479.95

In stock for immediate shipment.

Write for 4 page brochu re.

See Barry for the Best Deal.

• Reliability better than ever

• All modes 10-160 meters

• Broad-band tuning. Instant band change

• True break-in CW

• IFshift
• Noise blanker & RF speech clipping

• 2 VFO's
• Much, much more

The incomparable

AJ,tP HAJ 7171

I~

by ETO

COLLINS
30L 1 spu e puts ki t less ch~ssis/c~b.• etc. .....$99 .00

HAL LI CRAFTERS
S X.122A reg . 5550 net . n e w can d .. S350.00
FPM·300. 10 thru 80 tr~nlCeiver. new. $595.00

LINEAR SYSTEMS

SB·36 5 B~nd 500 w. SSB/CW Dig it~1 rudout
t r~nsce iv er . complete with AC powe r supply .
Brand new. in stock Write

DVCOMM

2 Meter Amplifiers (Power utin,s ~ pproM.im~te)

BRICK BOOSTER. 2w in 35w out f79 .95
SUPE R B R ICK, 2 In 4 5 w out $99.95
BLOCK BOOST E R. l Oin SO w out . new $99 .95

.. ... .. .. .. .. .... .... .. .. .. demos 579.95
" 10 ·0" $ 19 5 .0 0
"35· 0 " !' 1 85.00
P14 1 6 - P .S . 1 2 VD C R e g. 16 A mp 590 .00

I NST RUMENTS

GR 1001A S IG N AL GEN good . $425.00
DI GIPET 60 d i9ita l freq . co u nter. wit h 160 se ater,
R.n!e 1 k Hz - 160 MHz 534 9 .00
FR· 14U 6 d ig it E·put m e ter. f req ue ncy . 1 • 10k •
.0001 t o 10 sec lik e n e w . $ 2 25 .00
S IM PS O N 260·6 VOM w it h prob es, n e w. ....$ 6 8 .50
S IMPS O N 27 0 VOM wit h prob es & leathe r case

new 5 8 1.0 0

The finest amplifier ever offere d for Amateu r,
Commercial & Military service. 3000 watts PEP
continuous-duty , Perfect companion to the C X7A.

Writ e for in fo r ma t ion & Barry' s Bes t Dea l

o o
12 VOLT D C POWER SUPPLIES : ~_

11 0 AC INPUT. ~ /1
MOD EL 102. is a 4 ~ m p - J)
overloa d p r o tec t ed p o w er _~ (
su pply that .IIutomatically rk !:iiI ;it

resets it self w hen t he overlo~d · : 11 'fJtr''It
is rem ove d new. 524.9 5 - ~.-... .. ..~ ....
MODEL 104R . Is a regula ted power supply with
the same etectronic overload p rot e c t io n ~s the
Modet 102. MO D EL 10 4 R new .$34 . 95
W orkS FB w /Clegg 2 7 8 . Add 64 K130V • $3.95

DRA KE
S PR·4. new Write W4 , new $61 .95
TR4/C. new S599.95 T R·22 . new $ 199 .95

ML2, new $299. 9 5

TEN TEe
ARGONAUT MODEL 505.... .. .. . . .. . .. .• • •.. . •. . $2 88 .00
ARGONAUT 405 LINEAR A MP. SOw outS 1 4 9 .0 a
210 POWER SUPPLV .. .• .••.••••.. . . .. .. . .. . . ... .• ••••.S24 .95
250 P O W E R SUP PL V. powers 5 05 & 4 0 5 $ 4 9 .00
315 10 thru 80 meters . new $22 9 . 0 0
235 CW Xtal Filter for Model 3 1 5 $ 14 . 9 5
TX 1 00. •.•••$1 09 .95 K R5 $ 3 4 .95
RXIO S59.95 K R2 0 $ 5 9 .95
AC4 $14.95 K R 4 0 .•••• $ 8 9 . 9 5
KRI •.•. . $18 .95 P M2B. .. . . $ 6 4 .9 5
KR2 S12.95 PM 3 A. . ..• $79.9 5

MODEL 107M is a he av ie r d u t y suppty w ith Ihe
same features as the Model 102 b u t puIS out 6
amps. u sefu l f or Clegg 27 series. etc. New. 527 .95

MOD EL 6 12 is a specl.lll p u r po se unit to prov ide
12 VDC neg.ll tive gro und p o w e r In automobiles
p osi t ive ground . 10 am p surge . 3 amp cont inuou s

N e w .... ... .. .. .. ........... •.. ••... ... 522.95

C ASH PA I D . . . . F o r your unused TUB ES .
Semiconducto rs . R E CEIVERS. V AC. VARIABLES.
Test Eq u ip m e n t . ET C . Write o r ca ll N o w !
Ba rry . W 2 LN I.
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WANTS TO BUY
All types of military electronics equip
ment and parts. Call collect fo r cash offer.

SPACE ELECTRONICS div ision of
MILITARY ELECTRONICS CORP.

76 Brookside Drive. Upper Saddle River
New Jersev 07458 I 120 11 327-7640.

'ASSFCC EXAMS! _ .,., ....av~M.'n
r. .. ..-.'· ... ~cc F.... . Sec>ond 1tI_R_,......-.. 1,,__• ''',ood _ 'to.
...._" _ _ "-.... . "".. 01 1..._
_ .., on FCC -l"uo- ·1i. U.$ ........ Abo',,,,
T_ o •

$!t.95 _"....

Nu "igmu AlpQu
Inte rna tio nal Amateur Rad io Frater
n itV . M emberships now avai lable. In
c ludes wall cernt icate , Newsletter, 1.0.
ca rd, net s. O X, and more . Send for
free brochure, no w I ,

Box 310 Dept. O. Boston. Mass. 02101

:::iLL T.t1E 0

SATISFIERS
•

ON PAGE 70

CO MaQazine I
I 14 Vanderven ter Ave I
I Port Washington. L1 . NY 11050 I

1 Please send me copies of the I
I O X Handboo k. s enclosed. I
I I

Name I
I
I I
I A ddress I

I City State Zip :1 •

reduced to very low values ( point E on curve
C). Q. is protected as well, because the cur
rent through it is a lso greatl y reduced. Q,
rema ins in the cut-off condition until Sell,
is restored to its non-conducting sta te, which
is done by reducing the current through it
below the sus ta ining value. The easiest wa y
to accomplish that is to tu rn olT the current
supply to the power transformer-a!ter the
short-ci rcuit or other condition th at caused
the circuit to act has been cleared .

A limitation of th is ci rcuit is that Q. mus t
be able to withstand the full peak-output
voltage of the rectifiers ac ross its collector
a nd base. But it doesn't have to do so while
also carrying full current, as it docs in figures
4, 5 and 6. T he princ ipal feature of thi s cir
cuit is that it protects both the load and regu
lator transisto rs from damage, because of its
fast- response tim e: and, as a bonus, the c ircuit
doesn 't requ ire a new fuse every time it acts.

The I II drop across sensing resistor II , is
lost to the load. of course, but that seems a
small price to pay for the protection involved .
And speaki ng of price, the cash-outlay for
the SC R, the zener diodes, and the resistors
is less than the price of a single transistor
rated for 25 watts at h.f . •
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$239.95
Complete with P.T.T. Dynamic Microphone

-
VHF/FM TRANSCEIVER

Furnished with crystals for:

Trans. 146 .34 / R ec. 146 .9 4

Trans, 146,94/Rec. 146.94

T rans. 146.16/Rec. 146.76

Twelve channel capability.

All sol id-state.

Ten watts "ou t p u t .

1 uv sensitivity for 20 db
quieting.
Ceramic 2nd i.f. f ilter .

Weighs only 4.62 Ibs.

S8E does it again I This t ime wi t h 58-144, top per
forming transceiver fo r FM operat ion in the amateu r
2 meter band, Fo llo w ing a long-establ ished trad iti on,
58-144 outfeatures everything in its class and stands
apart as the excep tio nal dollar value in 2 meter FM
gear fo r the radio amateur!
Here is the compact, beauti fu lly co nst ructed and
co nveni en tl y installed transceiver that w ill give new
purpose and meaning to your mo b il e operation.
S8-144 w ill open the door to the fu n that goes along
with rock-solid , "through-the-repeater" co n tacts.
New repeaters are popping up dail y so, as yo u travel,
yo u ' ll want mu ltip le-cha nne l capabi lity .
58-144 provides you with an even dozen channels
selectable by an instrument-type knob with sol id
feel and iden ti fied by large numerals, soft ly back
ligh ted. The e ffect is fun ctional---professional. The
fu ll -visio n panel meter helps too ---shows relat ive
strength o n receive-A-ind icates all is well o n tra nsm it .

Most co mpen nve un its lack these features. T here
are 12 sepa ra te crysta l positions for both tra nsm itter
and receiver a llowing that man y repeater pa ir-offs
or a combi na tion of repeater and mo bile-to -mobile
c ha nne ls. As pa rt o f t he big value, SBE incl udes
three sets o f crysta ls with freq uenc ies chosen to be
t he most widely used nat ionally.
Extra power is always a b ig help. S8-144 d elivers 10
wat ts o f output power and does it wi th less than 1.9
am ps drain fro m a 12 V car ba ttery , The rece iver is
a " hot " do ubl e conversion design wit h FET front
end for high sensi t ivit y a nd low cross modulation ,
58-144 is an adva nced design t ra nsceiver and d oesn't
use tubes-c-is all -so lid -sta te including FET a nd fou r
I·C·s.
Check out 58-144 and you will know that it gives
you the most for your money. See S8.144 at your
dist ribu tor today !
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Ne lson, D. W.. "Guidelines for Transistor T rans
miners," QST, Apr. 1968,

Pyle, Howard 5., "The Needle Swings to ORr,"
ham radio. Dec. 1968.

RCA, Silicon Power Circuits Munuai, Technical
Series SP-50. Mar. 1967.

RCA. Transistor M anual, Techn ical Series SC
13, Aug. 1967.

Tatum. John G .. "VHF/U HF Power Tran sistor
Ampl ifier Design:' lIT Semiconductor Divi
sion Application Note AN-I-I.

Song of the Flea tfrom page 42]

There's m ore 10 it of course. But you' ll
soon fi nd ways to beat ou t the pack, ORP or
no. Just keep at it,

Thus far. I've talked only about intangi
bles-the fun, the exc itement, the sense of
accom plishment. But th ere is one concrete
benefit you get from ORP. If you are one of
the unfortunates who is plagued by TV I, low
power will almost certai nly end your problem
imm ed iatel y. A few weeks of it, and your
ne ighbors might even begin to talk to you
again .

If you' re luck y enough to have a good
anten na. I pred iet you will be as surprised
at your success as I was. In my first 30 days
of O RP o perating. during which I averaged
onl y 60 to 90 min utes each da y I was on the
air, I had a to tal of 109 OSOs without ex
ceed ing 3 watts , a nd as little as 112 watt. No
doubt this is a tri bute to th e TH6DXX as
m uch as anything else. This record included
W AC , and numerous VK/ZLIJA contacts.
Total countr ies worked : 49 . Look ou t ,
DXCC. Here I come.

T ired DX blood? Go O Rr . Try it-You'll
lik e it. •

Allied Receivers [/ro/ll page 37]
er, the b.f.o. will sto p oscillating. As the slug
is brought furthe r up. the b.f.o. will again
begin oscilla ti ng. Turn the slug up l lh turns
from th is po int. Tuning will be very broad
at th is po int and is not critical. The b.f.o, will
now be a t m ax imum output.

To correct for the loss o f audio due to the
replacement of C j :! with a lower value, a nd
to correct for poor frequ ency response in this
stage, replace Ql. emitter resistor R j (', O K )
with 100 ohms. The audio level will be re
stored to its original value and the frequency
response on sideband signa ls will be con
siderably improved.

It is m ost importan t that once the decision
has been reached, to make these modifi ca
tions that all modifications be made, as satis
factory results will not be obtained if any of
the steps arc eliminated . •
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Zener Diode Bias [from page 33]

The use of a Zener diode by-pass resistor is
also convenient in the case of low frequeney
a.c. o r d .c. ampl ifiers, both power and volt
age, where a cathode resistor can not be
adequately by-passed, and a substantial re
duct ion in stage gain would ta ke place if a
bias resistor were used.

Placing a by-pass capacitor across Ihe
Zener diode/resistor combination will main
la in a low im pedance a t high frequencies
where the internal impedance of the Zener
d iode tends to increase. Because the capacitor
need not be effective a t low frequencies, it can
be considerably sma ller than is usually used.

In brief, by properly proportioning the
components, the resistor will carry most of
the d.c. component of cathode current. while
the Zener d iode carries the remainder of the
d.c. component plus the low-frequency a.c.
component, and the by-pass capacitor carries
the high frequenc y componenl. Although
push-pull circuits are shown in the diagrams,
the use of Zener diodes for cathode biasing
is equally applicable to single-ended ampli
fiers. It is also applicable to any other situa
tion where it is des ired to develop a consta nt
vo ltage by passing a current with a large
d.c. com ponent a nd a variable compone nt
through a resistor. T his ca n result in smalle r
and more economical components in all posi
tions.

This circui t should not be used for transis
tor am pli fi e rs since transistors are current
o perated and not voltage-operated devices. •

Loop Box [from page 2 7J

busses were wired across the matrix from one
term inal strip to the other. Flea clips were
carefull y positi oned under the leads and
diodes were so ldered 10 the bus leads at the
top a nd th e flea cli ps at the bottom. Under
neath the board, connect ions can run through
th e clips in still a th ird d irect io n. This will
provide am ple number of connections for the
inputs to the m atrix.

The m atrix is really quite a n impressive
package by the time you are done. It might
be mentioned here wi th a bit of humor, it will
be the diode right in the middle that goes bad:
so save yourself som e trouble and put that
one in last.

The top view photo of the aluminum m ini
box shows that a label-maker gun does a
neat job: included is a little code chart glued
in the upper corner where it is hand y.
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FOR THE MAN WHO TAKES CW SERIOUSLY.
Model KBI

$265 net

ONt: res« P1CK HRING WARR A NTY
Send For Our Illustrated Brochure On The KB·l .

For you , only the best

will do . Your traffic.

your aso's must

be perfect . This

is the Kever which

will do it for you.

Perfect letters and

spaces, all automaticaltv.

12-72 WPM. Keys positive or

negative loads. Built-in Monitor aSC/AMP

for Speaker. Weight Control to suit your preference.

TO OROER. SEE YO U R A MATEUR EQUIPMENT OEALER. OR OROER OIRE CT FROM FACTO,
RY. YOU MAY USE YO UR MASTERCHARGE OR BANKAMERICARO. SIMPLY GI VE US YOU R
ACCOUNT NUMBER.

Your CJfI senditu; deserve.• the best
Urder your KB·] Now!

<

PICKERING RADiO CO' I I I
Post Office Box 244 P f'ICKERl N(,'

Portsmouth, R.1. 02871

EXCITING NEW KEYERS ! TONE BURST ENCODER

• N ow. all the po pular tone fr equencies i n
one encoder. Panel sw itch selec ts 1650.
1800, 1950. 2000. 2 100. 2250. 2400.
2550. 2700. 2850. 3000 Hz.

• H igh and low impedance outpu ts . w ork s
with all transm itters. Level adjust ment
provided .

• 1/2·seco nd to ne burst t ime also adjustable.
Continuous tone if needed .

• Free desc r ip t iv e brochure o n request .
• Order direct. Price $ 37.50 PPD USA (5%

tax Cal if .)

• New! E leven
t ones ;n o ne

" 0<>
encoder.

' 00 0 • LC osc i llat or .
' '10 Stab le ; no RC
1100' ci rcu i t s 10
· 610 drift.0" _

• N o ba tter ies
needed.

• Full o ne year
w arranty.

PALOMAR
ENGINEERS
BO~ 455, ESCONDIDO. CA 920;25

• • • •

SEND FOR F REE CATA L OG

D ATA EPrII GIPrllEEAING. INC.• 555ofPon Aoy. 1AOid

CRICKET 1- The popul ar ly·priced IC ke ver wit h more f ea
tures for y our dollar t han all the o t hers in its price ra nge,
Fat igue-free sendin g. Clean, cr isp CW at all speed s. $49 .95.

OTHER D .E. PRODUCTS

HF & VHF Freq. Stds. Electronic CW Keys
Meteor Sutter T imer 160-10 M & 2-M Preemps

MM,8000 DELUXE
MEMORY·M A TIC 8000-Tht! kever that pr o jects CW mto a
new dImension. Capacity to 8 1()()().bit reprogramm able
RIW messages. In any con test t tns keyer .....ill " really sco re for
y ou ." $398 .50-·2500 bits. Add . memories ava ilable.

MEMORY.MATIC 500B- The kever t hat has more storage
and feat ures t han any other co mparably· pr iced keyer . Choice
o f 500 or 800blt reprogrammable R/W memory . 500 or 800
bits, $ 198.50 o r $219.50.

SPACE.MATIC 218- The SWI TCHABL E key er that gi ves
you " eigh t .keyers· in· o ne.'· Wit h i t s perfectly ·timed code you
..... i ll have a dl slingu ished " pro f essio nal" f ist . It is the unbeat 
able enoree of non-memory kevers. S89.50.
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Why the handle at the bottom? That way
you can hold the unit in your hand and at the
same time hit the SINGLE push button with
your thumb.

Be sure to d rill an access hole along the
side and in line with the ten-turn potentio
meter. This will allow easy screwdriver
adjustment of speed.

Ope rating The Loop Box
Run connections from the jacks on the side

to your local loop. Turn the teletype on and
it should sit there running open until you
turn the power switch to ON. The teletype
should now be quietly in marking.

Put the RY switch to LETTERS. Preset , for
example, the letter A (mark, mark, space,
space, space). H it the SINGLE LETTER button,
Out should have pu lsed the letter A.

T urn the RUN/ STOP swi tch to RUN and you
will fill up a line full of A's at a mesmerizing
rate. (Touc h up of the speed control can be
made under d ynam ic conditions.) Return the
RUN / STOP swi tch to STOP.

Place al Ithe programming switches to
SPACE. Throw the RV!lETTERS switch to the
RV position. Push the StNGLE LETTERS button,
out pops a n R. Push it again, out pops a Y.
Turn the RUN / STOP switch to RUN and out
will com e lit e ra ll y t ype-baskets full of
RYRYRY.

Conclusion
The circuitry used in thi s test generator

produces a quality signal. It was checked on
a bias and distortion analyzer, the N ixie tubes
read out a 0.0 % . Not bad for a little handful.

T ake a fond look at your Loop Box as you
show your handy-work to the rest of the
family. You probably will not get a chance
to usc il fo r the rest of the day. •

Second Time Around Urom page 31]

"Oh, I tried fooling with a bug once, and
I couldn' t .. ."

" Not a bug; an elec tronic keyer and paddle
combinat ion. Sending perfect code with a
keyer is child's play compared to sending
with a bug. Why, you ca n get a real fine keyer
today in almost any price range; a nd speak
ing of range, most of the keyers can be
adj usted fo r perfect 3-to-1 code from about
ten words a minute to well over fi fty. T ry
send ing perfect code wit h a bug over that
range."

" You may have something there, Alf . . .
never rea lly thought about trying a keycr.
They allow yO ll to lise one for the exam?"
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"Of COurse you can usc a keyer for your
exam; in fact, one guy told me that his FCC
inspector keeps one on hand for his 'fo rget
fu l' cl ients; how's that for FCC hospitality,"

"Sounds bette r and better the more I think
of it. But, say, what about all th is iambic
"squeeze" keyer stuff I've heard about ...
that any good?"

"Look, Pete, if I had to make a choice
between conventional keying and squeeze
keying, I'd say pass over the squeeze keying
for the present; its' not for everyone; besides,
conventional keying will more tha n satisfy
your needs. But since most good commercial
keyers offer both conventiona l and sq ueeze
keying in the same package, buying one buys
the other, However, if you do elect to buy
one with squeeze keying, be sure to buy a
double paddle- separate dot and dash fi nge r
pieces- for squeeze sending; the regular
single thumb piece paddle won't work for
squeeze work ."

"How abo ut my building a conventional
electronic keyer, Alf; a ny good ones around?"

"Terri fic micro job in the Handbook , and
ha rd ly a month goes by that some guy doesn 't
put out another improved version on a micro
micro TO Keyer-umpteenth gen erati on re
moved. They're all good keyers. Why even
myoId Handbook keyer using a pair of
12AUT s still works like a real trouper
damned thing's indestructible,"

"Okay ... I'm adding an electronic keycr
10 my list of New Yea r's resolutions. Since
I'm determined to pass that Extra exam th is
year, I'm going to give myself every oppor
tu nity tha t I can; I'm going 10 do it right
this time."

"Spoken like a true H am. Now remove the
remaining contents from that glass and let's
get cracking; we can make that 5; 50 to W hite
Plains...

Pete agreed and gingerly side-stepped to
the free-lunch table and quickly prepared a
small tidbi t to tide him over u ntil he reached
home-two salted c rackers heavily smeared
with cottage cheese, with a big cherry pepper
poised smack in the middle. T hey both waved
their goodbyes to Angelo, who smi ling a nd
waving in return, was just returning the bowl
of pretzels to the place where Pete had been.

Said A lf, eyeing his friend's hastily en
gineered cracker sandwich, "Tell me, how do
you reconcile all these refreshments with that
all -American airman's diet?"

" Modified a irma n's d iet , ole bo y . ..
mod ified . •
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'"We'll GUARANTEE
no o ther balun, at any
price, has all these

O'REc r features
UNADILLA, N.Y. 13849

D 1tp1. co

1. HANDLES FULL 2KW PEP AND THEN SOME.
Broad-Banded 3 to 40 Me.

2. HELPS TVI PROBLEMS BV Reducing Coa~ Line
Rad iat io n ,

3. NOW All STAINLESS STEEL HARDWARE. 50239
Double Si lver Plated,

4. IMPROVES FIB RADIO ev Reduc ing CO<I l< Line
Pick Up.

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

6. BUlL l ·IN LIGHTNING ARRESTER. Protects Balun 
Could A I$!) save Your Valuab le Gear .

7. BUlL J ·IN HANG·UP HOOK . Ideal For Inverted vees,
M ultl ·Band A ntennas, Dipoles, Beam and Quads

NOW BEING USED EXTENSIVELY BY ALL BRANCHES
OF THE U.S. ARMED FORCES, FAA. RCA, CIA, CANA·
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS
THE WORLD OVER

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

Comes in 2 models . 1:1 matches 50 or 75 ohm un·
balanced (c ou line) to 50 o r 75 ohm balanced loa d .
4: 1 model matches. 50 or 75 ohm unbalanced (co...
line ) to 200 or 300 ohm balanced load.

..V.... , l ... SlE A1 ALL LEADING DEAlns . IF Nor, ORDER:
M FRS. OF BALUNS
Tel : 607-369·2985

IT'S WHAT'S
INSIDE

THAT COUNTS'

"W2AU" BALUN $12.95

... " .. . UIL T ·' "
LI GH T N IN G.......1'. ,.

UNADILLA RADIATION PRODUCTS

Mt, Athas-SY! MA ifro sn page 36]

But through some miracle- it is a hol y
land, remember-we d id eventually fi nd our
way back to Ka ryes fo r a few hours sleep
before boarding the OROO bus back to Dafni.
T his was our plan at any rate. We wo uld take
the bus to the top of the mountain, have it
wai t while we ga thered our gear, and then
ride it in to D afni. T hat was our plan . The
fact that the road between the towns was
washed out tended to wash out our plans as
well. We were st randed in Karyes a nd we had
to be back to work the next morn ing. Wh at
could we do. Sim ple! \Ve wo uld hi re mules to
take us over the mountain .

Angelos. the local mule owner is quite a
nice fellow, and he owns four sturdy mules
which we hired, with him as guide, fo r only
$6 .00 each, W ith no other mode of transpor
tat ion available. the pr ice was a stea l so we
accepted it , a nd climbed on the mules. U p at
the QTH we found the ten t still int act a nd the
gear d ry , so we loaded everything up on the
beasts of burden and sta rted over the moun
ta in. After about three hou rs of rid ing we
reached Dafn i a nd had a wonderful howl of

hot bean soup, our first hot food in over 36
hours, and with it some local retsina wine.
A feast !

Mount Athas had been conquered : over
1,500 QSO's. And we look forward to many
futu re DX pcd itions to th is new count ry now
that it has been opened to the wo rld of ama
teur radio. •

CO Revi ews AR-2 [from page 43 ]

am plifie r . Output power was measu red with
a Bi rd 6 154 "Termali ne" wattmeter.

In all checks the Regency A R-2 met or
exceeded claimed perfo rm ance. Since the 5
watt drive level was not specifi call y men
tio ned , it was checked per the claimed 3.2
times power ga in fi gu re. All o the r drive levels
were checked aga inst cla imed figures. Due to
the large mass of copper used in the c hassis as
heat sink, there was no tendenc y of the
unit to overheat at high power levels. Accord
ing to Regency. the surface area of the cop
per is 55 squa re inches ( by VH" th ick )!

Co nstructio n
As mentioned, the Regency A R-2 utilizes

a large mass of copper fo r the prima ry chas
sis. T he switching circuits a re built on a glass
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epoxy circu it board. a nd r.f. circuits a rc o f
strip- line design . Workmanship of the sam ple
un it was ve ry good. The circuit board showed
mo re good soldering technique than the hand
soldered portions. However. this is quite
common. with circuit boa rds ofte n appearing
a bi t better look ing than hand soldered cir
cuits. T he physical strength provided by the
large copper chassis makes for a small batt le
ship on the inside. The outs ide covering is a
vinyl covered sheet-metal housing in the tra
ditional Regency black.

G e ne ra l Co m m e nts
Perfo rmance of the Regency A R-2 am 

pl ifie r was well with in the clai ms o f the man
ufacturer, provid ing a power gai n of approx
imately three. Th is p rovides a power boost
adequate for most f.m. mobile operations,
especially when using a repeater. Construc
tion and workmanship as well as basic design
and layout were a lso quite good . The manual
p ro vided with the A R-2 is better than the
manuals provided with earlier Regency
equ ipment. However, there is still more in
formati on needed . A schematic is provided as
is a pict ure of the foil of the circu it boa rd . No
voltage or resistance readings are give n and
there are no components shown on the foil
layout. These pieces o f information would
improve the manual greatly.

Styli ng is sim ila r to the Regency HR -2/
H R-2A series, and makes for an att ractive
pair. Rubber feel a rc provided on the amp
lifier case to protect a desk top if the u nit is
used for a base station insta ll ation. The
mobile mounting bracket has an an ti- the ft
device or "security bracket" which allows the
user to place a padlock across one o f the
bol ts holdi ng the un it in the mobile bracket.
Th is feature sho uld be attrac tive 10 persons
living in high crime areas. Another feature
of the Regency A R-2 is the f ront-panel off-on
switch and the transm it ligh t. These a llow
the unit to be convenient ly act ivat ed when
needed and d ropped when the excite r is suf
ficie nt. The pilot light tells when the am p
lifier has been activa ted , eliminat ing guessi ng
as to whether or not it is operati ng.

If a med ium power boost is needed by the
Lm . operator, the Regency AR-2 is worth
co nside ring, especially as a companion for
the o ther Regency eq uipmen t. Sell ing price
on the A R-2 is S11 9 .00 . For furth er info rma
tion con tact the local Regency distributor or
Regency Electronics, 7900 Pendleton Pike,
Ind ia napo lis. Ind ia na 46226 . - K9ST H /5

$4.50
4 .50
2 50

1.50
4 for 5.00

2.50
1,60

4 lor 5 ,00

CRYSTALS
DIVISION OF BOB

WHAN & SO N
elECTR ON ICS. INC .

2400 Crystal Dr.
Fort Myers

Florida 33901
(813) 936·2397

Send 1DC for new
catalog with

osc illator circu its
and lists of
thousands of

frequenc ies in
stock .

• .. - -- ' . - I .....~.>-

Depend on . . .
We supply crystals
from 16KHz to 100
MHz. Over 6 million
crystals in stock.

SPECIAL
Crystals for most am
ateur 2·Meter F.M.
Transceivers:

$3.75 Each
Inquire about quan
t ity prices. Order di
recto Send check or
money order.

CRYSTAL BARGAINS

SPECI A LS I CRYSTA LS FOR :
Fr eq u ene~ Standardl

tOO KHz IHCI3 /U)
1000 KH r IHC6/U}

AlmOll All CB Sell . Tn nl . or gee.
ICB S~n thUiler C r ~III I on request!

A n~ AmU eur Band in FT ·243
Ih cepl 80 metenj

80 MeIer Range in FT ·243
Color TV 3579,545 KH.. ('Im e leadsl

For l int class mail add l!:1e per
e r ~IIII. .. fot a irmai l add 20 C ea .
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Ou r Readers Say [fro m page 7{

January Editorial

Ed itor, CQ:
This note concerns yo ur Zero Bia s ed ito rial in

the January issue. I must com pliment you o n a
sple nd id piece of writing, bu t more im por ta n tly
to substantiate your art icle with respect to th e sub
scription aspect.

As fo r Mr. G reene, I've never seen an art icle by
him , or for that matter any issue of 73. and if I d o,
I'll judge for myself.

But , I am one o f t he novices referred to in the
article. Your explana tion of CQ' s pol icy on free
subscription and su bseq uen t adv isory for one and
two yea r subscription is exactly correc t!

Actually, I was quit e pleased and somewhat su r
pri sed to get a six mo nt h free su bscrip t io n a nd
reali zed it must have been a cos tly - bu t excellen t
promo tio nal a pproac h. So when I go t your not ice
(abou t t he 3rd mon t h) fo r a su bscr ip t io n. I fe lt it
was perfectly b usiness-lik e and proper : so I sub
scribed.

I have cert ain ly enjoyed CQ, and it does co m
pliment my A R R L Mem bership and QST. We have
enough d istort ions and half-tru ths in t h is life ; I
just tho ught I'd give you my su p po r t and t han ks
fo r a stra igh t-fo rward edi torial.

Ro ber t J . Morelli , WN3SDK
Pitt sburgh , Pennsylvania

WAZ New Award
Editor . CQ:

It is with the greatest di smay tha t I have j ust
rea d in the Jan uary issue of Radio Comm unication
t ha t CQ is now spo nsor ing a new single band/ m ulti
mode form of the WAZ certifica t e a nd t ha t o nly
co n tacts as from 1st J an uary 19 7 3 will be coun ted.

I have no objec tion in pri ncip le to the multi
band or m ult i-mode pa r t which I t hin k is an excel
lent idea bu t I protest bitterly aga inst the idea that
only co ntac ts as from I st January 19 7 3 can be
co un ted. This put s a qu ite in to lerable burden on
overseas DX sta tio ns and seem s q uite unnecessary.

In the o ld d ays it was sim ple. If I worked a W
stat ion I se n t him a QSL card and t he sam e card he
co uld usc fo r DXCC. WAX or any o ther award .

The ro t se t in wit h t he 5-band D XCC A ward
o nly co u n ting co n tac ts as from l st J an uary 19 6 9.
I d id . and st ill do. objec t to any spec ific date and
j ust because the ARRL made a mistake su rely there
is no need for CQ to fo llow.

Why on ear th can yo u not , a t the least. agree to
allow to accept cards fo r co ntacts as fr o m l st J an
uary 19 69 . i.e.. same as 5-llI JXCC for you r new
award'? I pre su me it is a contest between amateurs
rather than a co n tes t be twee n different amateu r
radi o o rganiza t ions that is the objec t of t he idea .

It is to o much. I a m sorry but I am no t prepared
to QSL twice to a ny American o r o ther amateur ,
for a con tact o n the same band . It is not j us t a

matter of cost. though I wou ld poin t o u t t hat an
American In terna tio nal Reply Coupon is wor th
only the equivalent of 8 cen ts here when excha nged
for sta m ps. It is the u nnecessary was te of ti me as
well. I have spo ken to o ther DX sta tio ns in thi s
area w ho agree wit h these co mment s.

In order to avoid a misunderst and ing from
American amateurs w ho wi ll not be receiving ad
dit ional QS L cards fr o m me , I wo uld be o bliged if
you wou ld please publish th is letter.

James C. Pershouse, 9~t2 DQ
Penang, Malay sia

Announcement s {[rom page 7/
da y . March 18. T he Swapfest will be preceeded b y
til t: usual so cia l even ts the a fternoon and eve n ing of
March 17th .

Lafayette, Loui siana

The Lafayet te Amat eur Radio Club. Inc. w ill
hold t he a nn ual LARC Banquet on Sat. , March 10
at 7: 30 PM at t he Amer ican Legi on Ho me . Surry
St., Lafayett e. Tro phies fo r QS P party, famous "E"
awards and ann ua l " Caj un Award" will be prese n
t ed . Fo od will be " Caj un's Delight" by Marshal
Dall as Broussard. Hap py Ho ur at 6 :30 PM. Advan
ced registra tio n 55 til Feb. 28 : 57 at t he door . Re
servations to LARC Ba nquet 1973. PO Bo x 345,
New Iberia , LA 70 56 0. Talk in o n 94/94 .

Whitewater, Wisco nsin

The Tr i-Co unt y ARC Mid-Win ter Swapfest is
March 11 , 9 a .m. to 5 p.m. at t he Na tional Gua rd
Armory, Whitewa ter . SI advance. 5 1.5 0 a t the door
(add ition S I re serves di splay tab le) . Ad vance t icket s
eligble fo r special prize . Talk-in o n .94. Refresh
ments, free park ing, every t hing ind o o rs. T icker s
and d etails : Dan Servai s. \VA 9Al\\' . RR 4 . Bo x 30 9
AA , Elkho rn . \\~ 5 3 12 1 Tel 414·72 3· 2 22 7. SASE.

Columbus, Georgi a
The fifteen th an nual Columbus, Georgia. Ham

fest will be held on March 25 a t the Fi ne A rt s
Building behind the Mu nicipal Audit orium at t he
f airgrounds. For in fo rma tion , write J .T. Laney,
K4VGI , 1905 Iri s Dri ve. Columbus, Geo rgia 3 1906.

Flushing. New York
T he Rockaway A mateur Radi o C lub wi ll hold

it s an nual Spring Auc tio n o n Friday eveni ng Ap ril
27 a t 8 :00 P.M. a t the Hall o f Science , Wor lds Fair
G ro u nds, Flush ing. Doors o pen at 6 :00 P .~l. to
accep t it em s fo r sale. One dolla r donation a t t he
door. For furthe r info contac t Al Smit h. WA 2TAQ ,
P.O . Bo x 34 1. Lyn broo k, NY 115 6 3.

Fo rt Walton Beach. Flori da

The 3rd A nnual North l-Iorida S wa pfcs t will be
held March 25 spo nsored b y the Playgro und Ama
teu r Rad io Cl ub at the Communi t y Cen ter on
Hiehwa v 98 fro m 8 A .~1. to 4 P.M. T ickets and d e
tail s fr~m t he Playgro und . P.O. Bo x 873 . Fort
Walto n Beach . !: L 325 48.
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SUBSCRIBERSFREE TO
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Advertising Rates: No n-co mmercial ads are 10
cents per word includ ing abbrev iations and ed
dresses. Commercial and organization ads are
35 cents per word. Minimum charge $1 .00. No
ad [non-subscriber! will be printed unless accom
panied by full remittance. Free to CO subscribers
(maxim um 3 lines per month l. Recent CO mail 
ing label must accompany ad .
Closi ng Date : The 10th da y in the th ird month
preceding date of publicat ion . Because the adver
t isers and equipment conta ined 10 Ham Shop
have not been invest igated, the Publishers of CO
cannot vouch for the merchandise I isted there in.
Direct all co rrespond ence and ad copy to : CO
Ham Shop, 14 Vanderventer Ave.. Port Wash·
ington. New York 11050.

Q SL S. Second to none. Same day se rv ice. Sa mples,
25 c nets. Ray , K7 H L R , B o x 33 1 , C learf ield ,
Uta h. 8 4 0 15 .

Mad. in
U.S,A .

# 100. 24H

CLOCK

Walnut or ebony plastic case.
4"H, 7 3// 'W. 4 "0. nov 60
cy. Guoranteed One Year.

Di GI TAL CLOCKS

PE...... oOD NUMECHRON. CO,
DIVISION Of leA CORPOItArrON. .

714~ FRANKSTOWN AVE . PITTSBURGH. PA. 15208

At Your Daaler, -or
DIRECT FROM

TYMETER'

SUBSCRIBE TO DA Y

MODERN I ZE FOR PE A N U T S ! Frame a n d disp lay
Q S L ' s w it h 2 0 p o ck et p last ic holders . "r w c f o r $ 1 ,
7 fo r $ 3 . Prepaid, guaran teed , Universa lly u sed and
approved. Order now. TE PABCO, B ox 19 8 Q , Gal
la t i n , T N. 37 0 6 6 .

QS Ls. Best q ua lity. Samples, 25 cen ts. B o b D e
V a n ey , Box 2 1 3 , T r o y , TX. 765 6 9.

QSLs, SW L s, W PE sam ples 18 cent s. N icholas &
Son Pri ntery. P.O . Box 11 1 84, Phoenix , AZ 8 5 0 6 1.

CR~ATIVE QS~ card s. Persona l attention. I m ag i
nanve new cestans. Send 25 c. Receive catal og.
samples and refund coupon. Wi lkins Printing B o x
78 7-1 , Ata scadero. CA. 934 2 2. '

QSL'S " B r o w n ie, " W3 CJ I , 3 11 1 Lehigh, A llentown,
PA 181 03 . Cata log 2 5 c ents.

SEE THE ··
• •

.. SATISFIERS
QNPAGE 70• •

Technical Excellence
inElectronics.

On our sm a ll. frien dly campus t h e emphasis is on Living &S "'"t il
as Ltarn l"lI: . Ext r a -cur ric ula r social activities, st udtn{ clubs. ..
student o~rat~ r adio staUon. studtnt lI'OVf' f n m t n t , n ew dor m i 
to ry and a Cull sporh program hrlp provide" "'..arId of your own
In ..'h leh to c repe re tor tomorro..... . Associa te n eeree In Eng lneer
t.::*~,lnl EIKtronlc:s . B.S . obtalnabl t . 0 .1. approvf'd ,

Q U ALI T Y RU BBER STAMPS: Fast , economica l
service. 8 c en t s stam p b r i n gs cata log Stam p S pec ia l
ist, Box 60 , Nor t h V er sai l les, PA. 1 513 7 ,

RUBBER ADDRESS STAMPS. Free cata log. 4 5
ty pe sty les. Jackson' s. Box 44 lF, Fra n k l i n Park ,
I LL. 601 3 1.

UsetheNew B&W FC25A Filament Choke

BUILDING ALINEAR?

See Y OUt deeter or write:~
Barker & Williamson, Inc. .~

Canal Street. Bristol, Pa . 19007

OR LANDO HAM FEST and Sout heast FM Con
v ent ion June 2 , 3 . T he " B IG ONE" - 25 ,0 00 sq ,
ft. air-condit ioned exh ibition. F lea M arket area.
PLAN N OW! V is i t Disney Wor ld , Ca pe Kennedy,
B eaches - - something f or the w ho le f a m ily!
INFO, K4 V FV, 19 13 Kings land A venue , Or tando,
F la. 32 808 . Reservations, r ates, si n g le t o t win
d ounre $1 3 - $ 30, Cha mber of Commerce, Con
vention Dept. P. O . Box 191 3, Or landO , FL. 328 0 2 .

Evansv i ll e, I nd iana T:A-R S Hamfest Su nd ay, M ay 6 ,
19 7 3 . 4 H grou n ds, h igh w ay 41 n orth 3 miles. Auc
t io n , overn igh t ca m p in g, Lad ies' bi n go , reserved flea
m arket b o oths, a i rc ond it ioned. Adv anced regi stra
t ion . F or flye r c o ntact R o b b y WO MKZ, 5 02 S.
Li n co l n Par k Dr iv e, e v enzvu!e. I N 4 7 7 1 4 .

19 73 H obby E lectro n ics D ir ect o r y . H undreds of
c o m pa n ies, prod u ct s, and serv ices. Part s, su r p lu s,
test equi pment, p lan s, k i ts an d m ore. $ 1.5 0 , N ew 
cal E nter prises, B o x 323 K , E I Segu ndo, C a. 90245 .

BRAILLE DIALS for the b lind (at c o st ) on Drake
Transce ivers an d Drake twins and VFO' s. Re m o v e
knob, sl ip o n Brai lle d ia l and re p lace knob, tha t ' s
all. Please st at e model ty pe. $ 2 .00 ea. P.Pd . V er
n on Page, W8 EXJ , 196 9 xaanz St. , Muskegon, M I
49442 .

I .

3.5 - 30 MHz
150 Volts RMS
8 inches long by W' diameter.

Mounting br ackets supp lied
PR ICE ONLY $9, 95

Frequency Ra ngl :
R. F, Voltage :
Size :
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S E L L : Heat h H W 32A wi t h HP2 3A A C Pw r Su p
and GH I 2 A Mike, $12S.00 . Knight R I OOA Rcvr
$40 .00 . H eath 2 M eter L unch B o x , $2S .00 . John
U pstrom, B o x 87 1 , Caswell AFs , Limestone,
Maine. 04 7S0 .

WANTED: Few GOO D 6 I 46a Tubes - W I BB,
Stewart s . Perry, 3 6 Plea sant St., Win throp, Mass.
0 21 S2 .

HEA T H HA·IO , 10 0 0 watt linear and coax ex 
ternal relay . Mint $ 160 . Schwartz , 11 8 3 Southeast
St., Amherst, MA. 01 00 2 .

SELL in operating condi tion w ill deliver in sE.
M ak e offer on H W 3 2 and P5 Challenger , Gl Ob e
90 B C H 8 8 S0 3 8 S0 6 B U L F TBs SO H QI OO
sX IOO N av igator V T2 T 40 Marconi L F Heamt tsn
finder V i b ro p lex . B o x 83 5 2 Sava nna h , GA. 3140 2 .

T E C H MANUALS: $6 .50 each: R -2 2 0 /U RR
R ·3 90 / URR , AL R·5, R ·3 8 9 /URR , T T -6 3 A / F G C.
H u nd r ed s m o r e. Se n d 50 ce n t s (c oi n) f o r list.
W31HD, 4905 R o anne D r ive, Wa shi ngt on, D . C.
2002 1.

GREATER S A L TI MO RE HAMBO R E E, Sunday,
Apri l 8 at 10 A .M. Ca lvert H all Col lege, Gouc her
B lv d . and L aSall e Roa d , T o w so n , Maryland. 2 12 0 4.
fl mile so u t h of Exi t 28 Bet t wa y - tnt erstate 6 9 5),
~OOd serv ice, p r i zes, flea market. Reg ist rat i o n ,
$ 2 .00 . No tab le charge or percen tage. INFO:
C ontact W 3 W VC at sc h o o l address.

22 nd ANNUA L Dayton H a m v en t io n will be held
onApril 28 , 19 7 3 at Wampler's Dayton Hara Arena.
Technical sessio n s, exmetts, hidden tra nsmitter hunt
flea market, and special p ro gra m for t h e XYL For
info write Day t on H a m v en t io n , D ept. C, B o x 44,
Dayton, OH. 45401.

WANT OLD R ADI O T RA NSCRIPTION DISCS.
Any si ze o r speed . Send fu ll detai ls to W l F I Z ,
Larry. 155 4 13 2nd Ave. N .E., Ki rkland, Wash.
9 803 3 .

R O CH E ST E R , N Y i s t he plac e to go f o r the la rgest
H amfest, V H F m eet a n d flea marke t in the nor t h·
east. M ay t z m . Wr i te W NY H a m rest . B ox 13 8 8 ,
R o ch est er , N . Y . 14603 .

A WARDS H UNTER -F iv e b a nd awa r ds lo g bo o k f or
D X C C, !) B D X C C, 5 B \'/As. Easy t o rea d and easy t o
u s ~ . send $ 2 .0 0 t o F ive B an d Pu b l i cati o n s, B o x 2 6 4
L yndh u rst , NJ 0 70 71.

D id you know that new su p p le m en t s to the book,
"C Q YL, " are now availab le ? T hey bring the book
u p to date wit h YL RL Officers through 19 7 3 and
the 6-th YLRL Convent ion, held at Long Beach in
May ' 72 .I f you have a c opy o f "CQ YL" and would
like t o add the new su p p le m en t s (the pages are
"slotted" so they fit directly i n t o the "CQ Y L"
spi ral bac kbone), drop a note w i t h your request t o
author /publisher , WSRZJ, L ouisa Sando, 4411 •
II th St .• NW, Albuquerque, NM 8 1 10 1 . Pteaseen
close t w o 8 c en t st a m ps t o cover cost of mailing.

:':2ao~~. ~n~o~t~l~sb~f\~~gie~s~'o~~~ 6
hOaOm ~~g;g:

gra phs. Order your autogra phed c o py . or a gift
copy, from W 5 RZJ. $ 3 .00 postpaid.

WA NT : K W M 2 , any condition. Priced right. Pay
ca sh . W OBNF, S o x lO S . Kearney , Nebr.

SWAP : Mint 8 mm Movie outf i t for min t s B2 20
L i nea r. WAOGYX, 14 2 2 So. Pear l , Ind epen d enc e
MO 640 !) 5 .

E l ectronic s E q u i p ment; T est Eq u i p men t; Pane l
Meter s: Connectors : Capaci t o r s: T Ube s; Transi stors;
etc . Inqu iries i nv ited. F . F . Wil lia ms, P.O . B o x
7057 , N o r t ou c, V A. 2 35 09 .

19 73 DESK CALEN DAR : 2 x 9. N a m e, address,
ca ll , in gold, $ 2 .00. H an k M organ, 8 8 3 Diana.Ak·
ron , OH . 44 30 7 .

MAGAZ INES FOR SALE: CQ/1 3 /QS T / H A M RAD
IO issues at 10 cent s ea c n (piUS shi p p in g) f rom
L o ckheed Ham .c tu b , 2 8 14 Em p ire, B u r ba n k, CA
9 15 0 4 . Send list and check . A vailable i ssu es and
any re fu nd due wi ll b e sen t promptly.

WANT ED: sB2 0 0 o r 5 8 2 2 0 ru n ning c o o o x and
manuals. B ox 8 3 52 , Sa vannah, GA. 3 1 40 2 _

T O SELL y our ham gear. o r to p u r c h ase new or
used or to rece ive our m onthly mailer of recon
d itioned equipment. contact : ASSOCIATED RA D 
IO, 8 0 12 Conser. Overland Park, Ks . 6 62 0 4 .

SELL: Swan 2 meter FM·2 X w i t h crystals; and
12 0 watt m obile linear. Mint , $ 27 5 .0 0 for all.
Sal. W21 ~C, I M ilford, CT.06460.(2 03) 8 7 8 -4 3 3 3-

SAF E TY B E L T S tower climbing, nylon lnew) - .
L an y ard / sn ap (used). $2 3.S0 . L i n k, R t. I I , Mon
roe, CT. 0646 8.

TRIEX H _D . 7 1 ' crank -up tower with elevation
motor and mounting hardware, 4 element q u ad,
2 prop p i t c h m o t o r s, 11S'V svncrcs , $SOO . T w o
4 Xl 5 0 A, factory sealed, s15 pr . , 8 13 ' unused

j
base

$ S. W6MO H,146 38 Sylvan, V an N uy s, CA. 9 401.

SEL L : M i n t 5 8 200 del iver ed i n runni ng concx in
SE S300 , B ox 8 3 52 , Sava nna h , G A . 3 14 02 .

A NT I QU E radi o eq ui p men t sa le and sw ap session,
dinner an d pro gram, A .W.A. S p r ing M eet, A p r i l
7 , Cananda igua, N . Y . Wr i te fo r de t ail s: Li nc oln
Cunda ll , W 2 QY , 6 9 B o u levar d Par k w a y, R o c h ester ,
N . Y . 1461 2 .

WE w o u l d like t o correspond wit h ma ny radio
amateur o p era tors in the United States. T h e p u rpo se
of our c l u b is to make friends through radio and by
mail. Please give us letter s to the following address.
THE GREEN CLUB, Z.C.-5 9 1 1-2 5 ,Shinonome,
Sakai , Osaka, Japan. ClUb Manager. Masuo Inoue,
JH3 B C Z .

H ALLI C R A F T E R S SX·I 1 7 , H T-44 , PS·1 5 0 -1 2 0
AC su p ply , $ 3 7 5 . 7S A2 $1 S0 . You sh i p. Mike
K opec, K 8 TLX, 0-1 2 2 3 North White St . • Grand
R apids. MI. 4 95 04 .

H O O S I E R ELECTRONICS - Your ham neec
quar ters in the hear t of t h e Midwest w h ere on ly
the finest a m ateu r equi pment is so ld. I nd iv idual
p er so nal ser v ice by ex per ienced and active ha ms.
F acto r y -au tho r iz ed c eat rs for Drake, Regen c y,
Standar d, T en -Tee, H y-G a in, Cu shC raft , M o sl ey ,
Ham-M, plus many more. O rders for in -stoc k
m ercha ndise sh i p ped the same d ay. Write t oday
for o u r lo w Quote a n d tr y o u r p ersonal , fr iendl y
H o os ier serv ice. H o o sier E lect ron ics, RR 2 5 , B o x
403 , T er re H aute, India na . 4 18 02 .

S E L L! NG OUT . Send address fo r list . C li ne,
W A ITMR, B o x 216 , L o gan , U ta h. 8 432 1 .

RE W A RD $1000 .00 R EW AR D $1000.00
R E WA RD $IOOO .OO - - to anyone ha v in g or IDeat 
ing information of my 194 2 licensing tha t will be
accepted by FCC. Examination t ak en at Nash
ville, T e n n essee November 2 0 , 19 4 2 at age 12 .
R ece iv ed only opera tor's license due to war . Fed
eral Records Center has Cha r ge card indicating 194 2
l icense, but FCC claims error . Po ssi b ly someone
understanding f iles co u ld te cat e license. If you
know anything that could help, i t would be appre
c iated. Herbert L ouis Rippe, W 8 B GH/ W 8 D E

il
37 85

Susanna Dr. , Cincinnati , Ohio. 4 5 2 39 . hone :
(51 3) 3 8 5 -802 7 . A ccept a b le information gained
from more t h an one source. Rewar d d iv id ed eq ual
tv . Rewar d $1000 .00 .

WA N TE D : Weston Model 8 6 1 o r 8 9 1 pa n el meter ,
100 -0 -100 m icroam pere elemen t o r 30 -0 -30 cycle
sca le . Merri ll E idson , W5AMK. B ox 96 , T emple,
T X . 76 50 01 .

T R A N S F O R M E R S REWOUND. Jess Pri ce, W4 
C L J , 507 Raehn St. , Or la n d o , F L A. 3280 6 .

KWM-2 A ND 5 16 F-2 Pwr Supply, $675 . Nic k B erg,
1 1 19 N . Ran d Rd .• A r lingto n Ht s. , I L. 60 009 .
Phone: (3 12 139 4-4032 .

SW A P : CN50 (l4 -1 8mHz IF) f or C N 220 conv.
WAI N Y V , B ox 363 , UX br idge, MA_ 0 1569 .

S E NECA VHFl, 2 & 6 M , 11 9 .95 . WAN TED :
Ameco C N 220 , 2 0 .0 0. W6 RQZ. 1 33 0 Curtis St.,
B er k e ley, CA. 9 47 02. Ph o n e: (41 5) !)2 6 · 13 4 S.

SELL, T RADE : Gonset GsB-IOO XMTR. Hammar
lund H QI 7 0 C and H Q -II 0 C. WANT : Swan VX-2 ,
F P_I, 406 B. Mark II linear, H eat h 58610 , H er
bert Peer y, B ox 313 , Tren ton, MO. 646 8 3.
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FMRINGO
3.75 db GAIN

AR-2 - $12.50
WORLD'S BEST VHF
FM ANTENNA, IN
STOCK AT YOUR LOCAL
DISTRIBUTOR.

WORLD OS L BUREAU
200 P8n8m. Av• •• Richmond. CA USA 9"804

THE ONLY QSL BUREAV to handle all of
your QSLs to anywhere; next door, the next
state,thenextcountry. the whole world. Just
bu nd le them up( please arrange 011 phabet iea Ily)
andsendthemto us with payment of 5¢ each.

Upgrade your 7581
Wllh aB&W
Q·Multipller/
NotCh Filter MOdel 337-81
Eliminates heterodynes and other unwanted signal s in the IF
bandpass. Tunable blidg! T-nelwork with ill a ·Multlplier
provides I deep null 0'181 4Ddb. tunabl e enlire passband .
Escutcheson plales I nd knobs matched to Collins receiver
complete with simpl e installation instructions.
PRiCE _ ONLY 569,95

See yOUI dealer 01 write:
~.Barker & Williamson. Inc. .........

Canal Street. Bris to l. Pa . 19007

4 -10 0 0 A S35, Johnson 6 N 2 Thu n d er b ol t KW amp.
S25 0 ; 4-40 0A $30 and E i mac ai r sock et $ 7 :
Par k s: 432-3 S33"ta n d 432 M Hzpreamp$1 8 ; 144 -)
$ 29 , an d 144 M I- prea m p $ 16 . FOB M oney Order,
W r ite B o b B er k, WON X F, 52 18 Pre sc ott , L tn c ot n,
N eb r. 6 8 506 .

T RIBANO ER : Telrex 3 E L 20 -10 M ode l T e 990
$ 80 .Ji m Vander Wer p , 4104 Ba its-Lee, Ann A rbor,
Mich.4810 4 .

HEAT H KI T S ix er and T w oer, go o d condi tion,
$ 3 0 .0 0 each . Po ly c o m 62 B Six and T w o A .M .,
A C, D C S150 .00 . W A 2 YPD, 4 Ca rter et Rd., All en
dale, N J. a 740 I .

SWAN 250 6 met er x cver ( La t e) . S1 7 5 . L a fayette
t en meter f req uency syn t h esiz ed transce iver. A C,
D C cords. N ew, $ 7 0 .0 0 . Ameco T X6 2 $75.00 .
Send fo r l ist. SA SE, please. Co lella, WA2 HQD, 105
18 131 st St. , R ichmond H ill, NY. 11 419.

HAR V E Y W E L LS F M 50 W exci t er , 30-50 MHz,
115V A C, $20 . Dra k e T V I OOO L P. $ 10. J . Wa s
tewtcz . W2 D QC, 229 Sarles La., Plea sa ntville,
N Y . I 0 5 70.

WANT : "AC" and lo w freq u enc y coils for HRO
50 T . Sam T hom p so n , 1 5 31 Ulupii St. , K a i lua,
H aw a i i. 9 6 744 .

WANTED: v tb ro orex Bug - Con t ac t Bryan B erg
er on, 328 Glennw ood A ve., Morg~n City, L a. 7038 0 .

F O R SALE : N C L2 0 0 0 L i near Am pl ifier , $ 3 25 .
FOB, Mer iden , CT. K I E VW. Frank J . Treiber,
525 Crown St. , A pt. 10 -20 1.

F O R SALE : F ull size 4 element 20 Mtr. b eam o n
40 ft. b oom. H eav y a lu m inu m const r uc t i o n. L o ca l
p ick Up preferred . Pr ic e $1 0 0 or b est o ffer. M . E.
K n o wles, 9 B r o w n St . , N . B iller ic a, Ma ss. 018 62 .

SW AP: Jo hn son K W matc h box w it h SWR indicator
f o r SBE-34 . Wanted 3 . 1 kh z fi lter f or Co ll ins ~ I J4 .
S ia s, 2 159 D ew ey St. , Eugene, Orego n. 91 402.

B C-3 42 rc v r 1.5-1 8. 1 m hz, wi t h manu a l an d match 
ing L S·3 sp k r , A C pwr. $ 75. S il ber t , W h i te Su I.
Spri n gs, N. Y . 1 2 7 8 7 .

SELL : 3" ref ra ctor t e lescope, CE I 0 B w / VFO &
vox, any reaso nab le o ff er . W A SCKT, J. Wagn er ,
9 5 0 Sue Dr ., Caro , Mich. 48 7 2 3 .

H E ADSET S 1 20 Ohm w ith plug. Have 2 4 n ew. One
or a ll , $ 2 .5 0 ea. PPO. U. S. A . Ao tnon, WB6 ZWS,
5113 Arvada , T orranc e, CA. 9 0 5 0 3.

WA N T: O ld tube s wit h bra ss ba ses, like U V -20 0,
U V-20 I , U V-2 02 , UV-20 3 , etc. , needed for amateur
t u b e m u seu m , W9 LGH, 61 0 M onroe Ave. , River
F orest, I L. 60305.

4 5 5 Khz Mec hanica l Fil t ers. Exce llent for Sol id
Sta t e SSB. $ 12 .9 5 w /i nst r. E. Je l t ru p , 27 L inc o l n
Pl. , O ssini n g, N . Y. 10 5 6 2 .

SELL: Dra k e R4 A , T4 X , MS4, an d AC3 , com p lete
stati on o rigina l cartons, m anuals and ca b les, u sed
one year , $625 .00 . W 2AAF, c/o K 2TKE.

WANT ED : for cash o r trade sco pe, "r erecu tcrnent
06 6 or H ic k o k CRO-50 0 2 . A . H . e c n , 3 40 South
2 4 1hSt., QuinCY,IL.6 2301.

RTT Y F O R SAL E: Collins O A-3138/TG A-1 Con
verter , M odel 15 , w /ta nre. A R C W B6 RXH , 19251
D o d ge Ave., San1d A na, C A . 9 21 0 5 . Ph. 7 14 -8 38 -7 3 8 5

SELL O R T R A DE: D u p t jca t es o f Q ST fro m si x 
t een, C Q 's from 45 . Ca ll b o o k s f r o m 1920 Hano
b o o k s from 1930 , Wi re less and rad io b o oks. List
f o r stam p. Erv R asmu ssen, 16 4 L o well St. , Red
wood Ci ty , CA . 94062 .

S & WO;, I 00 an d 5 1SB- S SSB T r an sm i tter, 10 t o
80 meters . Very good con d i t ion. $150 .00 . W A 3
GJH, 3 202 W . 2 6 t h s r., Erie, PA. 1650 6 . J o seph
Szy manowicz.

SELL ; Mosley 5 -40 2 beam, H y -Ga in 40 2BA beam
and b alun. Al so 14 AV Q vert. O pen f o r o ff e rs.
W 7 1SG , P. O . B ox 175 , M esq u it e, N E v . 8 9 0 2 4.
T el. (702 ) 34 6 -5 48 5.
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SE L L : 54" x 19" x 2 2" Rack Panel Cabinet wit h
extra n ee vv -ou t v power supply. Mel, (414) 44 2
37 61 . 57 I I Brooklyn Pl., Milwaukee, WI.

MECHANICAL FILTERS: 45 5Khz w /2.2Khz BW.
For S ol id State SSB. S1 2.9 5 w /iostr . E . .rertruc,
27 A Lincoln Pl. , O ss ini ng, N . Y. 10562.

FOR S A LE: High Qualit y test ecuto. Cheap. Tek,
H .P., e tc. S end for list. K. A . Scnwt e k e r , 1 12 4
Opeli ka Rd ., Auburn, AL. 36830 .

CLEANI NG HOUSE: 'rektron tc DC- I 0 mc scop e ,
Dual trace Model 5 12 , $ 1 25. (l) Motorola P-ll
BAC (AC) and (l ) ' P.3 3 BAM (Battery) 5 wet t
xtstor Rc r Walk ie Talkies, $ 16 5 .0 0 p a ir only .
NCX3, ac and de su p p lies, $1 90 .00 . WB5BLX,
3 7 2 8 W ilkie Way, Ft. Wor t h , TX. 761lJ.

SELL: ARRL 1 94 7 Handbook, S 2 .00; " R ad io "
Handbook , 9t h Edition, 1 94 2, $4 .00 . B. Nast off ,
32 0 W. 5 6th PI. , Gary, IN . 46410 .

FOR S A LE : Galaxy V , ac os, vox , c a t. , S300 .00 .
Will shi p. M. H . Carey , WA4DJF, 8 15 E. C o llege
St. , Pu la ski , TN. 38 418 .

QST, CQ b ound vo lu m es 1 94 5 to 1 9 6 5 . Best offer
for eac h . 13 loose Vo l I O ct., 19 6 0 t o 19 69.
Offer for se t? R . Mendelson, 21 Somerset Pl . ,
Murray Hill, NJ . 0 19 74 .

WANT ED: G o od 4 032 tubes. must be in go od
con di tio n. W A9 Y A T , 601 W. 1th S t. , Hinsd a le,
IL. 60521 .

SELL : US M32 scope, $45; S B E33 DC su p p ly , $ 2 0 .
UC X -3 0 0, S25 . VC X 400 , $ 30. RBA o r RBB-S 2 5.
Pwr su p p ly , SIS. Com p let e 10 u n it plus b a se 6M
radi o system wi t h hal o ha ts. Wr it e . Trammell,
150 1 Whit e Oa k C t . , Mart in sville, V A. 2 4112.

FOR S A LE : Halli c rafters HA-2 a n d HA-6 tra n s
verter com b tn a no n with A C power s u p p ly. T w o and
six meter s fr om 10 meter transceiver . $250 for c o m
b ination . L. Pfleger, 1 5 0 0 0 W. Cleveland Ave. , Apt.
225 , New Berlin, WI. 5315 1 . ,

H T 3 2 VOX, PTT, break in CWo Sell or t ra d e for
gear o r antenna roto r . Jim Mil ler , Bo x 9 4 , Bo wli n g
Green , MO. 6 3 3 34 .

SEL L: V H F Transmitter T 2 3 /ARC5 , I OO · 1!)6 MC
b ra nd ne w , in o riginal ca r t o n wi t h tunes. $ 16 .9!)
p lu s p o stage on 2 0 lb . C. L ewis , 9 Conrad Pl .,
D over, NJ . 0180 1.

LIK E N EW: Galaxy GT5 S0 with AC su p pl y a nd
2S kc ca l. , $315.00 inc lu d es sh ip p in g. Certified
chec k o n ly. WB4PXW, 555 14th A ve. , Sou t h ,
Napl es, FL. 339 40.

FOR S A LE: HT 3 1 - What am I o ffe red? L o cal
b u yer. P ic k up o n ly . W2 0WL, 212/89 6 -1662,
eveni ng s. Ruth B. S iege lm a n.

SELL : Yaesu FTDX-5 6 0 w ith built·in blo wer,
like 510 . S pot less co n d it io n . Will sh i p UPS. Pr ice,
$ 4 2 5 .00 . A n d ros Thomson, Box 326 , Par sons,
W. VA. 26 2 8 1 .

WANTED : Coll ins preserecror SS G -: or let me
borr ow the ci rc u it diagram to co p y . H . Marhoff ,
Box S69 , Largo , FL. 335 40.

FOR S A L E: Johnson Va lia n t I, $ 1 35.00; 6 N 2
Xmt r , $8~.00. BC-7 7 9A S u pe r- Pro Rec. , $ 1 5 .00 .
Nort he n d Ra d io FS K, 4 A , $60 .00 w/ po w er. J . H .
Ash ley , W40SC, Bo x 2 5 4 , War e S hoa ls, SC. 2 9692 .

PREC IS IO N 10 -1 2 por ta b le to da te t o 1 2 pi n co rn.
c ac to rs, bat ter y co n do tester ma n ua l. C harts, $ 50 .
A . Moust , F I3 -60 9 1 .

CHART RECORDERS: E-A Model AW. I SOma,
100mv. S p ee ds 3 / 4 in . hr . to 12" rnrn. j-eave z and
14 roll s paper . Se ll o r trade fo r 3 0 m H z counter o r
2 M FM . WB4 HLZ, 34 19 Mark T wain , Memphis,
TN. 38121 .

FOR S ALE: M int National N CX-5, NCX·A ; pwr
s u p p ly/s p k r a n d XCU-2 1 )(tal ca li b ra to r. Also G on
se t '3SBIO I, 1200 w a tt linear . Both $ 5 2 5 . Ja c k
Hartl e Yl K4WSB, 5 12 Severn , Tampa, F L A . 33 60 6.
813/2511 -4441 . _

N A TI ONAL : SW·3 rece iver wit h co il s &. p o w er
su pply . Best o ff e r over $15 .00 . Dick N e b e l, W2
D BQ, 3 1 Whi tehall B lvd ., Garden City, N. Y.
115 30 . T e l : (516) 1 4 1 -6 6 0 3 .

SELL : 05-106 -B Solid State Scope, $1 2 5 .00. A I·
so R-3 8 8 wit h bui lt· in Product Det. , $ 3 2 5 .00.
W4AIS, 3 0 0 T h o rn w o o d , TaylOrS, SC. 29 68 1 .

SELL: Mint s x-r i t , $ 7 5.00 . Min t T4 3GGV w it h
Acc . o n .34 /.94 , 2 tree. model, S6 5 .00. KAAR O t
1 6 with ecc. , $ 2 50 .00 (on 146 .16 ). J . M. Wr ig h t ,
605 E. Elm sr., Morenci , Ariz . 85 5 4 0 .

SELL: New - Eimac 8811/3 C X1 5 0 0 Al , Used 
Ei mac 8 1 1 0/4 CX5000A, Drake T R4 w / N B - M int.
SASE for detail s. A . Emera ld , 89 5 6 Swal low Ave.,
F o un ta in Valley , CA.9 2108 .

WA NTE D : V ik i ng Va lia n t , 512 B's, Xmt g va riab le
ca p s. M. Ca ldwel l, W8 1F N, 1068 Win dsor , Morga n
t ow n . W. VA. 2 65 0 5.

M EC HA NI CAL F I L T E R S : 4 5 5 kHz 2 . 1 k n z, $ 18.9 5 .
3 0 0 H z , $ 2 2 .9 5 . J . A . Fredricks, 31 4 S . 13t h Ave. ,
Yakima, WA. 9 8 90 2.

SELL : 325 1 /S 16F2 w it h manua ls, S4 50 . Sever ,
8 46 4 C le ve la n d Ave. N W, Nor t h Canton, O nto,
44 120 .

CX-1A, S1 3 9 5 ; 155.] , Q -Mult., S 2 15; 32 5 -3 ,
$4 15 ; Cliff· Dweller , CD- I S. $4 5; Mosley CM·I
Rec eiver, S6 5 ; KI VTM. Call: (20 3) 22 4-458 1 .

S E L L: Drake R-4 B Receiver anc matching s p k r
( MS-4 ) perfect coo c x , never used, o r ig ina l ca r
to n. $4 2 5 . Will trade for 4 -track reel rec order.
G eorge Reed, 2 0 Altdorf, Tell C ity, IN. 4 1 5 86 .

F O R S A L E: 6 meter transmitter 2 KW·AM &. S S B.
Homeorew with rack s and ca b in e ts. $ 2 0 0 .0 0 or best
o ffe r. Writ e L. M. Cove y , 238 Jenne ss St. , Lynn,
Mass. 0 190 4. Tel : (6 11) 635-0 628.

FOR SALE : 8 0 mtr V F O 50S described in Dec. ,
196 1 CQ, $ 20. Dow co-A» re lay 40 0 o h m 2 8 vo lts
$ 8 .0 0. W6 BLZ , 528 Co lima St. , La Jo lla , CA. 92031.

SWAP: C legg 9 9 'er; r er rex Bea m f o r Johnso n
2 15w. ma t c h b ox Wi th SW R o r 4 32 converte r o r
w hatever . WA2 p eLl 101 -2 3 Lefferts a ive.. Ric h·
mond H ill , NY. 1 1 4 9 .

WA NTED : Late Model Linear . Have for sale Hun t 
e r 20 0 0 B. Needs tran sf ormer . W3MS N , 5 108
Boulder , Oxon Hil I, MD. 2 0 02 1.

S E L L HALLI CRAFTERS SX-II0 perfect wi t h
manual , $ 1 0 . Need HW·16 o r Sim ila r n ovice set-up.
W ill trade. Rob S chmitt , 1 206 W. 1 5 t h St ., Tempe,
AZ. 8 5 2 5 1 .

ANT: Lafayette all b a nd tunable 18 ' vert ical com 
pl ete w it h c oax es plug, S 14 ppd. WA 3 LPK,
K. McKewen, 2300 Louise Ave., Balto . , Md . 2 12 1 4 .

HEATHKIT IG -5 1A s w ee p/m a r k e r gen. Factory
wired . Brand new, $ 14 0 . P. Carron, 2 05 Ridgewood
Rd ., E Asto n , PA. 18 0 42.

SASE for tube and x t a! list. Have severa l 8025-A
triode s. N e w , full ratings to 50 0mc. SIO .OO eac h
wit h sp ec sh ee t. Jess Lebow, J r. , K8 L J Q, 3 5 I
Mowe r Rd . , P inCk ne y, MI. 4 8169 .

AU D IO CW F ILTER : 60db d o w n o ne octa ne fr o m
cen ter t ree . o f 150 H z , S 1 2.9 5. M. J ue, K5 FLU, 8 0 )(
494 , S ta te Co llege , MS. 39 162 .

H E ATH H WI Ol , H.p2 3 A P .S. , S B6 00 . M in t $ 260 .
Prefer lo ca l d e al. (2 12) 646 -11 25 .

WA N TED : For c o llection cet ron Co. T u b e s Ty pe
T-2 0 0 , T-300 o r Tay lor sa m e ty pe, E imac T -1!J0 ,
T-IOOO , T IS OO. W9LGH, 6 10 Mo nroe Ave. , R ive r
Forest , IL. 60 30 5 .

FOR SALE : N e w o bso le t e car racno vibrato rs,
a lso a few o ld car rectos. L ist SASE. James Fred ,
Rt . I, Cutler, IN . 46 9 20.

SELL: HW32 , S 15, SR4 2A, S 1 5; BR46A, S6 5 .
V iking II a n d 1 2 2 V F O , $1 5 . K9 VP$ , JI 10 wuc oo
si n, Berwy n. IL. 60 402.
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SURPLUS METERS: Weston 25 2 1 2 3 / 4 " rou nd
o-r 00 UA scale reads 0 -1 ov. 3.0 0 ; Burl ington 2 3 / 4 "
rou nd 92 1 DB m et er -18 + 3 3 .00 add po stage.
Ken Maas, Burli ngton, Wis. 53105.

FOR SALE: H eathk i t m odel 0 )(6 0 $70 and H eath 
kit m odel OXI 0 0 $90 . Both with manuals an d in
excellen t w or king cond ition . WN3 RJW. K en H einz,
RO 3 ,80)( 4 16 I Blair svill e, PA 157 17 .

Nati o nal N CX3 0 0 transceiver wI AC-PSz.. c hecked
out AOK, S 17 5 U ShiP. KliICBB. 2 0 I 1:.. Port er,
Kirksville. MO 635 0 1.

--'------::----::----::--
SELL: 4 1 /2" x 19 " ca binet -unfinished ex tra heavy
duly 4·400 amp & po w er su p ply. WA910T-M EL·
44 2-31 6 7.

WANTED : Schemat ic for ar my r ad io A N / PRC-) 0
and so u rc e of battery BA·2 79 . B. Ha ffner, 14316
Minerva, D olton, I L 60419 .---------
SELL: Be·3 12M Rece iver wi t h RAl 2 0 Pwr S u p
p ly fo r 11 7 v 6 0 cyc le. $ 35 . No shi p ping, pr e fer U
pic kup . W2NYU, 2 0 1-3 9 1 -8 4 18 . NNJ.

SELL OR TRADE : Man y it ems - sen d for list. CB
rcvr, all band rcvr, 6 mtr sc vr ,e tc . KSZUV/4, P.O.
Box 75 02 , Mia mi , FL 3 31 5 5 .---------
SELL: Cushcraft A28·4 10 m eter 4 e t. beam $25 .
Turner 454 x mtc. $ 10 . Wen T u rner, W7I S G, Box
1 7 5 , Mesquit e, N V 89 02 4 (70 2) 346 ·5 485 .

FOR S A LE: Pract ical radi o co mm. Nel son & H or
nu ng Rad io manual-Ster li ng. Elements of ra dio.
Marcus D ouglas, 225 4 Pepper D r,; Co nco rd, CA
9 4 520 $ 3 . each F."0,,..:8.:.. _

FOR SALE : La fa yette HR-4 5 A 6 m scvr, All ied
Star-Roame r, La fa yette Comstat 19 CB xcv r, K5 
Z UV, Box 75 02 , Mia mi, F L 331 5 5 .

Kleinschmidt t el etype AN /FG 17 w / repec. TO,
desk, good c o nd $ 100 . U44 BBT U H F FM no. con t.
$ 25, Cmuel5 UHF/FM com ple te $40 . Dumont 6m
F M no. con t. $ 20. George jcrecke, WA2AGR , RDI,
Bo x 48 7, Mi llv ille, N J 0 8 3 3 2.---------
TRADE OR SELL: my d Uf lica t es of Ear ly radio &
Wire less it e ms. c o nsist ing 0 receivers, pa rts, bo oks.
c a ta lo gs . handbooks and ca ll b o o ks. Li st f or sta m p.
Erv Ra smussen, 16 4 Low ell St. , Red w ood City, CA

WANTED: SSB transc e ive r. Must be reasona b le .
State p rice a nd cond it ion . M.E. Le isy, 106 White-
c l iff D r., Va ll ejo, Cc.A.:....:._4"'"."o,,.'--.,-- _

58·2 20 Heath Linea r ampli f ie r $340 . Pic k-up only .
WB4WAB. V irgi nia Beach. VA PH 499-6112 .

FOR S A L E : S wan 5 0 0 C X an d AC po wer, like ne w
$4 9 5 . Gala xy V Ma r k II wi t h AC Po wer, go od,
$ 2 50 . W6ME, 41 78 Cha sin S t . , O ceanside, CA

WANTED: National HRO Sr. Rece iver 19 36-1 9 46
vintage. A. Balint, W9 1E, 222 N. Broadwa y Av e . ,
Pa r k Ridge, lL 6006 8 .

----------
FOR SALE: Lafayette Exp lo a ir Regan it ive t ype
receiver-s 5 0 kc t o 3 0 m e. $ I 7 . Bruce Ryle, R. R.2,
Rising Sun, IN 4 7040.---------
4 x 5 Camera Ann iver sa ry Graphi c w it h Graphi c
O ptar 13 5mm F 4.7, Ran gef inder. holders, a nd
flashgun $ 175 . W6RW, 8 6 0 0 Sky li n e Dr., Holl y·
w o o d , CA 9 0 0 46 .----- ----
TRADE : CB xcvr, 6 mtr xc vr, Sta r R oamer, m ore
for t r t-banc beam 2 mtr beam, a nd the like . K5 ZUV
/4 , P.O. Box 75 02 , Miami, FL 33155 .

BC·3 4 2 xclnt 1.5 ·18 mHz rcvr w it h manual and
matching LS-3 sp k r. AC pwr. $ 10 . S ilbert, White
S u Iphu r Spri ngs, N..:Y...:.I.:' .:.' .:8..:' ..:. _

WA NTED: For ama teur mu seun:!t Cet ro n o r T aylor
T· 300 T u be , Fleming valve, Dt:.. Forest S p her ica l
audion with Canca tabre screw ba se. Other antique
tubes. W9 LGH. 6 10 Monroe Ave, Ri ver Fore st, IL

SWAP: T wo Ea ch: at c nder-rro neue T V ca mera ,
ITT monitor Chassis, camera co ntrol. Full y tra n sis
t or ized, ra c k m ou nted.. F or SWA N c y gnet, 21 0 B in
wor king condo Obet' ste, n, 55 Kn ol ls Cre sce nt, Bronx
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FOR SALE: Swan 500 and 117 XC Po wer Supply
5 30 0.0 0 ; TRI 06 for $ 45 .00 . Ha m Scan , $ 2 5 .00.
All in e xcellent condx. Ray Rutske, 3349 Cuneen
T ra il E., Inver Gro ve Hts., MN. 55075 . KOJ PZ_

LINEAR BUILDER S : 3 0 Amp Filament, Chokes
forGG Linears. Perfect for pa ir 4.4 00A'si 3 -500Z'S,
singte 4 ·1000A, etc. Ne w, not su r pl us , 5 each. 2
for $ 9 .50 p lus .5 0 sh ip p ing. V . Murre ll, K4 H HA ,
Rt. 6, Newport , T N. 3782 1 .

SEL L: HT- 3 7 with man u. gud condx and lo o ks,
$ I 75 .0 0 . Brand ne w HP-23 AC power trans
forme r. $ 9 .50 . Wa nt t o bu y : ' Swa n 117· XC A.C.
su p p ly. W. S . Anderso n, WA4 MTZ, 6 8 Ru ssell Ave.,
Garden City, GA. 31 40 8 .

INSTRUCTOGRAPH wit h 12 tape s, 5 45. G eneral
Amateur Theory Course (ree l) 1 /2 pr ice, $ 22.
WB 9 F K K, 6 8 45 N. Ironw o od La., M ilwaukee,
WI. 5 32 11.

S EL L: Swan VHF 150 , t w o m eter am plifier , mint
conc ., 5185. Little used. WB4 SN K, 2110 S u n ny
Bro ok Rd., J a ckso n v ille, FLA. 32216 . (9 04) 125·
0 3 7 4 .

CQ & QST library bound volume 19 5 0 ·1 96 5 an d
1945·1 96 5 . Make o ffe rs. A ls0 7 3 1960 ·1969. Reas
onable. R. Mende lson, 27 Som e rse t PI., Murray
H ill, N . J . 0 19 74 .

HW-16 xcvr, 9 m o. o ld , ha s new final and is in
exc. c ond., art nov ice rig. $ 85 o r swa p for test
equip. WB5GSK, P. O . Bo x 4, Talala, OK. 14 08 0 .

WANTED : Crysta ls an d /or ho ld ers. FT· 2 4 3 t y pes
o n ly . Large lots, 1000 o r m o re. W6 DO R. 29 2 1
Loyola Dr., Dav is, CA. 95616 .

SALE: Nat ional NC X· 3 t ra nsc e ive r wi t h both AC
a nd DC p o w er suppl ie s. $150 .00 plus sh ipping.
W. Ho wa rd, W4 MIO, 2506 Isabelle Cir., Huntsvill e,
AL. 3 5 81 1 .

P RO P PITCH Fully conve r t ed w it h S e lsyn and
c o m pass rose , $65. Pick up on ly . Peter Butler,
WI BPW1. 3 El izabeth Dr ., Merrimack, N H . 0 3054 .
(60 3) 4£4·13 7 3 .

T O UC H TONE ENCODERS AND DECODERS'
SASE fo r list. CRO A ssociates, P. O . Bo x 29 1 ,
Western S p ri ngs, IL. 6 055 8 .

SELL: Heathkit Rcv r HR· I OB wi t h crysta l can
brator a nd ma n ual. Ex cell ent, $ 5 5 . A. M. Fox.
Box 8 9 5 , Greeley, CO. 80 631 .

FOR SALE: Complete set o f Rider ' s ( VOl 1·23 )
se rvice m anual s. Best o ff er. K7 LQY, 18 49 S t eve ns
Dr., Richland, WA. 99352 .

PHONES: Used ITT Kellogg Phones, ideal for patch
or in t e rco m syst e m , $ 3 , $4 . $5. WA60LB, (714)
5 9 5 ·0 2 24.

WAN T TO BUY : J o h nson KW Ma tc h bo x w/br id ge
and meter. State p r ic e and cond itio n . Don Whit ney ,
K5 G KN , P. O . Bo x 2 49 , O sceo la. AR. 723 7 0 .

SELL: HALT. HA-2. HA-6 't re nscvr , w / pwr su p
ply. S 2 0 0 .0 0 . Wi ll not se pa ra te. J . F. La v in, WA9·
AZL, 2021 N. Oa k D r., McHenry, I L. 6 0050 .

UAI PAA on 1 00 mill iwatt s ? QRPP? Read about it
in the Mill iwa tt , plus const ructi o n pr o ject s, QRPP
WAS/D XCC a nd featur e s. $ 3 .4 0 year. Ade Wei ss,
K8EEG , Meckling , SO. 51 0 44 .

SE L L : Dynami c Mike, hig h tm pecen ce, like new,
A llied 3 3-9 18 $6.00 . ARR L Ha nd bo o k. 194 2
$3 .00 . Ed. & Eng. Radi o Handbook, 194 7, S4 .00 .
B. Na st off, 320 W. 5 6 t h Pl. , Merri llvill e. IN.
46410 .

SALE : Several item s Ham & Test gea r like new.
S ASE fo r list. Want t o b u y you r u nf in ished o r
non-working ki ts. Ad vise p rice, condi tion. Harold
Da lto n, P. O . Bo x 641, Ea sley, S . C. 29 6 40 .



FO R SA LE: SS B Tran sm itte r , Gonset GSB-I OO.
Can n ab ali ze or fix i t , $ 75. P. H . H ad ley, 63 3 F air
m o nt Ave., Westfield, N J. 07090 .

SELL: HQ1 8 0 C gener al coverage ama teur ba nd re
ceiver . 160 t hru 10 m . V er y good, $275 . W2 LFZ,
(2 12 ) 4 54-8 301.

W AN T E D : Ch i m ney for 4-100 0 tube. Please state
pri c e in lett er. W 7VR O, Box 9 81 , B ell ingh am,
w asn. 98225 .

WA N TE D : T H6 D X X , W2 U G M , 66 Co lumb us Ave. ,
C loster , N J . 07624 . (201) 7 68 -188 4 .

MINT H E A TH K ITS Pro f. wi red 40 1,30 3 , 22 0 , 6 0 0 ,
610 , D rake M N 2000 . Cert. Check, $10 00 . WA3
L SU, 319 Fawn Hi ll L a., Narb erth , Pa . 190 7 2 .

O R IG I NA L M ISS I LE GUI DANC E T elev ision. N V 
RCA C R V 46 A B R ai rborne T V R cvr s, 28 V D yna
m otor Power. A . V . T h ompso n, B o x 1 77, RD 1,
T elfo rd, Pa. 1896 9 .

H E A T H SB-300 , SB -400 , $ 32 5 .00; SB110A, HP
2 3A.r... $ 2 25.00 . K W M -2 , 516F2 , $6 25 .00 . WA3·
H M I..>I:, 301 Blacksmi t h R d. , Cam phill , PA .

F OR SALE: 75 A 4 ' s. AU over serial 5000 , $500 .
2 0 0 -V , $ 3 50 ; 32 5 1, p.s. , $3 50 . Ca paci tors: 100
MFD/ 4 KV , $ 2 5 . M u ch m ore. Ja mes W. Craig, 29
Sherburne A ve., Port sm ou t h, N H . 038 0 1.

SELL : Mosley Cu b ica l Quad, H ea th SB040 I,
B i rd 5 00 watt du mmy-load wa ttmeter, more.
Wr ite f or li st . SASE. Rich L evy , W B2MAN , 3 0 -A
Arle igh Rd., Grea t Neck , N Y. 1 1021 .

SE L L: WR L D uo-30 0 AC/ DC p o w er su p ply . Like
n ew, $45 . J . H ei se, 24 3 F ai r w ay Dr., Fa irborn ,
O H . 45 3 24 .

W ANT ED : H eat h wa tt mer; and sta t ion conso le.
Plu s QST, 73 CQ binders. - Tom Dornback, 2 5 15
Col lege Rd., D o w n ers Grove, ILL. 6051 5 .

F OR SA LE : HP-1 3DC su p p ly, $ 3 5 . Needs p ower
tr an stst or, H A -1 4 H eat h Lin ea r and A C su p p ly ,
$ 100 , Hammar lu nd Speaker, $ I S . N o shi p pin g.
F . M i ller , Clarkso n , N ebr . WAO I LV.

AWAR D S HUNTERS: W or ld ' s o n ly co mplete cop y 
righted DI R E CT OR Y of CE R T I F ICATES and
Awards, $ 5 to l A R S, I n c. , B o x 385 , Boni t a, CA.
9 200 2 .

WANT ED : l iS V to 2 4 V 10 amp tra nsfor mer for
l o w b u d get project. H eard S. L o w ry, K 4 V F A , 9 15
M ad iso n St. , Manc hester, TN. 3 73 5 5 .

SSTV gear , R o bot Model 7 0 Monitor and M o del
80 CameraBra n d new, pl us len s, v iewin g h o od, Sony
T CI 2 2 ta pe deck . A n $ 800 value for $500 . WA3·
L R J , 11 60 King George Ct . , Pittsb urg h , Pa. 15 23 7 .

W ANTED : 8 0 -1 0 m SS B T ran sce iver i ncluding PS
IF separa te. Pl ease state condit ion and pr ice incl.
shipp ing. H o yler , 232 Kn icker bocker , Pitt sb u rgh ,
PA. 15 23 5 .

WI LL PU RCH A S E O R SWA P for your unu sab le, o r
no n-equ ipment i f i t sutis my needs for exper i ment
a l p u r poses. Wanted Cen t ral Elec . Sl icer or si mi lar.
E . Sjolan der , J r., 2 18 2nd Ave. E ., Ashla n d , W I.
54 806 .

SWA P: L M F req . M et er for Spring-wou n d instructo
graph. W9 N N M , B o x 109A, Pembin e , WI. 5415 6 .

WA NTED: EXACTA c am era & lenses; antique
rad io s; 7 5 wa tt x m t r 8 0 -10 w it h break -in; x ta l ,
homebr ew OK. ( n o vic e) J im Gu nn, W N I QNK,
Ossi pee, NH. 03 864 .

L O W PA SS FI L T ER , B &W - 42 6, 70 o h m , lst$15 .
H . A nd er so n , 6 39 N . Wa hsatch, Colo Sp rg s. , CO
8 0 9 0 3 .

WA N T E D: 2 m eter FM Transcei ver , K 3 DT L, Art
Prutz m an, 3 02 Wyoming A ve., K ingston, Pa.
1 86 1 2 .

F OR SWAP O R SA LE: COLLI NS 5 16 E -I Mob ile
Po wer Supply w ith ca b les, $ I 00 . You pay sh ip p in g.
J . Pau l Scott ,1 3 0 4 O sceo la St. , D o than , AL. 3 6 3 0 1.

T rad e 32 5 1 x m tr o n R 4 , HQ21 5 o r 51J rcvr or sw an
16 0 x cv r . W5BSU 1 2 10 50. 9 3 Eas t , T u l sa, O K
7 4 1 12 .

F O R S A L E : Man ual T o n e Generat or s f o r tone k ey
ed Rep't r s. A ny f req. $ 3 PP St a t e des ired freq .
W JilT BY , 1 2 20 S. Monroe, D enver , CO 8 02 10 .

WAN TE D : Parts f r o m can n iba li zed KWS-I -Cab li ng,
T u n i ng and L o ading knobs, H igh vol tage con n ect o r s
J4 0 2 , P40 2 , etc. sen d informa tion t o M. Ross, 3 9 5
Pl easan t st., Trur o, N .S.

S E L L : D X-6 0 and HG-I 0 . $ 70 . m in t conx. Ji m
Flem ing, 6 N 705 H ar vey R d ., Medina h , I L 601 5 7 .

WAN TE D : Ear ly ra dio "Pertk o n" cr yst a l d etect o r,
part s or in fo. Uses two m inera ls in c o n t act. B o b
L am b, WA5ZXC, Box 454 , Leander , T X 786 4 1.

WAN TED : R id er manuals - Vo lu m e 6 through 9
ARR L Handbooks in f ollowing Ed it ions : 1-6, 8 ,
10 , II , and 1 3-17 . Want old ham rece ivers r egard
less o f c o n d i ti o n . State pr ice i n y our f ir st let t er .
T h an k s. W2GHF, 45 A llen Dr., WoodstoCk, NY.

W A NTED: QST before March 19 23 & Col l i ns 32 G
x mtr, Jock, ZL2GX, 15 2 L y tt o n, G isborn , New
Zea land .

T o u ch T o ne Pads, Encoder s, Decoder s. Au top atch
systems, L t d . P.O. B o x 29 1 , Western Spr i n gs, IL
60 5 5 8 .

400 m Hz ba nd H MBR E W R X's x ta t 1 st . conv., 1
m Hz tunea b le I. F . a ll si l. x strs, 11 7 va c . $ 3 0 ea. Ji m
Limber , 9 1 3 S. Ca r pen te r , Chi cago , IL 6 0 6 0 7 .

FOR SALE: Telegra p h key s, WW II new m in t $ 5
ppd . G o o d ma n , 582 6 S. Weste rn Ave., Ch icago,
IL 6 06 36 .

SALE : So lid O ak Speaker enc losures, unfi nished,
t hree sizes, rea sona b le pri ces, sen d SASE to : 26 13
Mura l D r ., Cha m b lee, GA 303 41 .

Want t o Buy . A ntique wi re less spar k se t u p & battery
o pera ted rad i o s. T . G . So uku p, 161 B o b H ill R d .,
R idgef ie ld , CT 06 8 7 7 .

Wan t crystal set , sto ck t icker, te legra p h i t ems and
QS T 's. O r. D . Spence, Bid. 20 3, Argo nne Nat io na l
L ab o rat o rY, 9 7 0 0 S. Cass Ave., Argonne, l L 6 04 39 .

S E L L : Sw an 25 0 $ 20 0 . C legg 9g er $4 5. Heat h
A pa che T X -l $7 5 . D rak e 2 B $100 . Jeff B ea ls,
W B20U K, 4 7 0 Lafayette Blvd , L o n g B each , N Y .

H all ic raft er s SR-2000 , P-2000 . Excellent condx.
N o scratc hes. $79 5 . F OB Dallas, W 5 R K T, 900A
Spr ing V a lley Plaza , R ichardson , T X 7508 0.

H eathk i t s c hea p co n do transist ch eck er s. gr id di p,
i m p edan ce b r idge, 0 -12 scope, LM t ree . meter ,
o t hers. SASE, 261 2 Crestview , N ewpor t B each ,
C A 9 2660 .

T R A D E: Tektronix 5 1 1-A D sco pe f o r good 2 m e
ter so l id state F M tran sce iver. Ja mes Par so n s, 3 113
Edgew o od Dr. , Sa n Angelo , T X 7 6 9 0 1 .

M A C-KEY : wa nted for fa m ily keepsake. T eardrop
sha pe key or bug p refe rred . Sta te p r i ce and con d i
t io n. H . McElroy, W B4 PPV , 805 Meadow Lane,
Vien na , V A 2 2 18 0 .

CW c os p lease m ak e note to c h eck in with u s
7 05 .5 k Hz each Wed nesday even ing 7 : 30 PM
County Hunter s 'N et .

F O R SALE : SB3 0 1 excellent co n d i t i o n with CW
fi lter $1 80.1 9 3 8 t o 19 7 0 QS T $ 50 or best offer.
1954 thr u 19 5 9 C Q $5 . W9 U OK, George z ur c uc n
en , 1 36 3 1 S. El m St. , Orla n d Par k , I L 6046 2 .

R O CHESTE R..! NY is the p lace t o go f or the largest
H amf est , V H t- m eet and fl ea m ar k e t i n t he n o r t h
east. May 12 t h . Write W NY H a m f est , Box 138 8 ,
R ochest er , NY 14 6 0 3 .

L o w Freq uen cy O X anten na co st $ 7200 wi ll se ll
$ 35 0 . Co l l ins 23 7 -W l X c o n ica l mo nopole High
G ai n on 8 0-4 0 WAJilEMS, P. O . B o x I I , L ib ert y,
M D 64068 (816 ) 4 54 -3213 .
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FREQUENCY SPECTRUM LIST ING , $1 .00. Com
pu ter Printou t , WB9 HWS, 4 0 8 - 51 st St ., west
ern Spri ngs, IL. 6 0 55 8 .

S E L L O R TRA DE : SSB Receiving Conv. CV
59 1 A /URR . Units c o m p let e unchecked, $45. Clem
· K8 H W W , 3 3 12 1 Brownlea , St er li n g Hts., MI.
4 80 71 .

ANT: SST V Skeds o n 6 to 8 0 meters. Art Prutz
man, 302 W y oming Ave., Kingston, PA .

FOR SA L E : Com p let e Amateur Station SASE
f or d eta iled li st a n d pri ce. T om Strohmeyer, 25 0 4
C lare ndon, N .W., Can ton , O H. 44 10 8 .

SELL: HQII O Revr wit h clock , metcrnnq SPk"
and manual. Like new conux, W9 ZEW. Ruda l
Oras, 363 6 S . 5 9 t h Ave., Cicero, IL. 60650 .

SELL: lO Ll Linear, round e m b le m , 531 5.00 .
Mint Drake DC3 su p pl y . $85.0 0. Want 3 12 8 4 or 5
and KWM2 o r 2 A . M . D . Shapiro. 1138 Boxwood
Rd. • Jenkintown, PA. 19 0 4 6 .

WANTED: H eath 5 B -650 Frequency Display, in
any co ne » , an d Magnum Si x sp eec h proc essor .
Mike Lud kiew i cz, 143 Ricllmond Rd., Ludlow,
Mass. 0 10 56.

S E L L : EICO 3 69 5weepgenerator, $55 .00 . Col
l ection an t iq u e mags. Panel meters cheap. Sam
k olsky, 4 8 0 3 Brenda Dr., Orlando, FL. 3 2806.

SELL : H ygain 153 B A 15 mtr beam, $ 50 . Hy
gain 12 A V Q , $ 2 0 . B oth perfect. WB4VKW, Box
2 24 , T uscu m b ia, AL. 35 61 4 .

H E LP; Par t s and eou tp ment needed by h igh school
radio c l ub. Send any t hing ! T r i t o n R egio nal H igh
c/ o M r. Fre~man . By f ie ld, Mass. 01922. •

HQIIO lOOkS, works like new f o r S7S. OXIOO good
condx, 5 25 . Man ua ls for bot h. U sh ip o r w ill d e
l i ver I ~O miles. WI CFM, 58 Rawl inso n or., COy
entry , R.I ,0 2816.

Jndusfru
YOU CAN BE

WEARING THE GREEN
II • "ill your pocket

if you ' ll contact me ---- ask
about the HI -SAVINGS P LAN.
Whe n you need " ha m " gear &
a ccessories .•••• call H. I. !

7 3 Alan McMilla n W (j1 JJK

TRADE ELECTRO·VOICE, 664 , wi th d esk sta n d
fo r nice 0 -10 4 w it h G-sta nd. K 8CJX, 2 2 9 6 0 V alley
View , Sou t hf ie ld , M I. 4 80 75 .

WA NTED : H eath Wattme ter/SWR HMI0 2, Can
tenna, o lder Heat h Ca ta log (abou t 1963 -6 5 ), set
of late used cal l books, u sed copy o f wor ld rad io 
tv-fm-guide, and 3-5 cos c o a x swi tch . T . COdding
t on, / 8 2 5 Scotts Va lley Rd., Lake por t, CA. 9 54 5 3 .

DRAKE RV-4 Remote V F O brand new, $ 90 P.P.
Mini Procucr s C-4 V er t. Ant., $ 2 5 P.P. F ee ly, 15
Locu st Hill , Yonkers, NY. 10101 .

WANT : E ar ly ra d io m agazines su c h as Electri cal
E)(perimenter, Wi reless Age, R adio News. etc.
Will pay cash o r trade QST's, CQ 's or o ld Radio
b o oks. Ra smu ssen, 164 Lowell St., Redwood City,
CA. 94 0 6 2 .

HAMMAR LUND S PC-I 0 S SB conver ter rack, mod
el f or u se with SP·60 0 receiver, new co n d i t ion , less
meter , $ 15 .00. Wayne Cordell, Rt. 3, Weaverville,
NC. 2 8 18 1.

SELL: Hallicrafters SR' ! 5 0 xcerver, all mobile

I
accesso r ies inc , an t en na. SST V gear. Mikes, bug,
e lec t ro n ic keyer, meters, test ':lear , relays. Send
SASE for list. WA3 LRJ, 1 16 0 King George Ct. ,
PittSburgh, PA. 15 2 3 1.

NEW 12 .5 vDC 5 A&, Reg. , Adjust ., AC Pw r Supply,
$ 2 5 ; VHF Wattmeter. $4 5 . Trade list SASE. W4- •API, Box 409 5 , Arlington, V A. 2220 4 .

CA LL:Tue s . ! Sat. - Noon!5P l\>1
Al McMilla n W(j1JJK
(7 12) 3 23- 0142

WRIT E: HOBBY INDUSTRY
Box 864

Cou nc il B luffs , Iowa - 51501

SELL/SWAP: HW-IO, 20 , 3 2 , KWM-2 !SB·l I0 /
SX-71 /MR· l /MT-I /2 ers/6er s/RTTY IS , 19 2 6 .
SASE for list. W9 FQN, Rt. 4 , Bo)( 4 280, E sc on
did o, C A . 92 0 25 .

FOR SALE : ARRL Handbo oks 1936 ·40 ·4 1-4 ] - ,
-44 ·4 5 -4 6 -4 1-4 9 -5 2 -53 -54 -5 7-6 3 . Price $ 3 each .
Two for $ 5 . FOB. Douglas, 22 5 4 Pe p per Dr., Con
c ord, C A . 94 5 20 .

SWAN 25 0 w /PS $1 95 , Swan T V -2, $140 . Trade? -,
WB6 N KM, 253 4 EI Tonas Way, Carmichael, CA.
95 60 8 .
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W A N T E D : L arge nu m b ers of FT-243 crysta l h ol d 
e rs a nd h a rd w a re . E. Tay lor , W6 OC R, 29 21 Lo y o la
D r. , Davi s, C A.9 5 6 16.

WANTED : Set of p lug- i n coi ls f or Central E lec
t ro nics lOA exciter . W4YO K , 23 1 Bit ter sweet La. ,
H end erso n , KY. 4 24 20 .

L O O K IN G FOR CANDLER CODE CO URS E , Te le
gra p h key s. C ash or swa p radi o cart s. W80 H O , 69 5
E. F o rd Ave. , Barberton, O H . 44 2 03 .

FOR SAL E : Ham martund HQI OOC, s I 00, John son
Adventurer , XMTR, $50; DX-I OO , $ 100 ; M ohawk
RX·I , $ 12 5 . D . M cCrary , 110 9 Ewing a tvc . . M ur
neesno-o . TN . 3713 0 .

WA NTED: D ol by Noise Reduc t ion Unit , T E A C,
Concord , etc . , st a t e pr ice and co n d i t i o n . All reo
pli es answered . W 3WIY. 1 70 5 Kaywi n Ave. , B eth
lehem , PA. 1801 8 .

WA NTED : T 4 X , R4 A , Te lrex 2 0 , 1 5 beams. Sel l
36 0 0-0-360 0 at 1 amp xtrnr 1 10/22 0 pr i $ 2 5 .
R ev . B i tt n er , 81 4 4th 5 1. 5 . , V i r gin ia , MN. 5 5 7 9 2 .

N E V E R U S E D MAT CHBOX w ith SW R. Must se l l
!or best o ff er. WAI MFB, Steve St u rg is , 44 Wa sh
tn at o n St., Shre w sbury , Mass. 0 15 45.

B C-34 2 1.5-18.1 mhz recvr w /manual and matching
L S-3 sp k r , A C p w r, $ 7 5 . S i l ber t , Box 77 , W hite
Sulphur S pri ngs, N . Y . 1 2 7 8 7 .

REA LIST IC o tooster 5 Bd Port. Ra dio for Eico
M ode l " S pa c e Ranger " 7 1 8 Rec r in good con
d iti on or similar recr . S. L. Ba llinger , I I L own C t. ,
Poughkeepsie, N . Y . 1 26 0 3 .

URGENTLY N E E D E D , Source of par t s f or R 3 9 0A,
Receiver , Manual f or CV-157 S id eba n d C o nverter .
E . Sjotancer . Jr. , 2 18 2 n d A v e. E . , Ash land , W I.
5 48 0 6.

WA NT : J o h n son 81 1 A t u b e sock e t , Joh n so n T .R.
Switc h . Larry Ke ll ough , WB9 AZQ, 141 8 D uBOiS,
V in cen n es, I ND. 4 75 91.

FOR SA L E: Center read ing m i lliam pere m et er s,
$ 2 .5 0 ppc . G o odman, 582 6 S. We stern , Chicago ,
I L. 60 6 3 6 .

T E K T R ON I X 5 1 4 0 SCOPE. G ood working co n d i
ti on . Wife says m ust get rid of no n-essen t ial s. Best
o ff er takes. WO N IZ, RR 5 , Box 76 1 , GOlden , CO.
8 0 4 0 1.

exclnt
N o r th-

WANTED: 1 /6 7 t nru 9 /6 7 E lec tron ics I l l u st ra t ed &
1 2 / 6 5 Popu lar Elec tronics. Ca n pay reasonab le
amount. B O B , 5 2 2 7 Royal D r . , Mec ha ni csburg,
PA .1 70 5 5 .

SELL : v tn ro ore x B uq, $ 12.0 0 ppd. WA4 K CN , 49 21
E d ensh ir e Ave. , Mem p h is, TN . 38 1 17.

AMECO Code rec o rd s 104 -33 and 1 0 6-33. Per f ec t .
W ill sen d t o fir st $6.00 . E . Jeltru p, 27 A Li n coln
Pl. , Ossi n ing, N Y . 10 56 2 .

FOR SALE : S R R U U. 15 k c GOOk e. $140 ; URR 27
llOme 190mc, $125; ARR 7 S!) Qkc 4 2mc P.S.
Pro d . o et ., $ 4 5 . N . R. 15 2 R T T Y Convert, 850
Shift , $4 5 . J ohn Murray . W 20AP, 40 -3 3 61 st S t. , • FOR S A L E: Mi nt Clegg I n t erc e p t o r B w ith all
W o odside, N Y . 11 3 7 7 . ~ander c o n v, - 80 t o 2 meter s, $ 2 5 0 . Pi c k u p .

3 MG O . 12 Larchwood Rd. , W y o mi ssing , Pa .
YAESU FL20 0 0 like n e w . $160 . Pa ir 6 ere 6m 1 9_~6_1 _0_.~( '_1 _;~) _3_7_4_-_9_3~4_'_. _
b ea m s. Bra nd n e w , never assembled , $ 35 . WAS·
M L V I 1 0 0 8 Englewood, Par ma , OH . 44 I 34. Fa R SA LE : Ei c o 753 w it h t rans istorized V F Q and

A C -DC su p p li e s, $160 .00 . W8 11 T , 28 1 Jenny La. •
D a y t on , O H . 4 54 5 9 .

WANTED: Sc he m at ic of Panalyz or Mod el SB-86 ,
M o d el 1 0 ,0 00. A . T . B utler, 1 157 Rivermont, Eau
Ga ll ie, FLA. 32 935.

COLLINS : 51 J4 SE R 3 894 , orig w irin g,
condx., $40 0. A rt Ford , 5 6 G ildare Dr. , E.
p or t, N . Y . 11 7 3 1.

FOR SALE: M o toro la 80 -0 FM xcvr w ith new T 
p o w er con t ro l, H eath HW3 2 x cvr. M ake o ffer.
WB9 E Z S, 5 15 a nd one- ha lf Germania St., Eau
C laire, WI. 54 701 .

FOR SALE : Heath SB-301 with CW filter , $ 2 2 5 ;
5 8 -401 , $ 22 5 . 8 0th pr i ces f irm. WB2GBR, RR I,
B o x 13 4 , Tit u svi l l e, N J . 085 60.

SELL : Haut c rette r SR-1 5 0 transceiver and PS
150-120 , $ 2 5 0 . , SB2 -LA I KW. Li n ear A mp., $ 150 .
B o t h mint condition. K 6S HA, 'II I Mission D r . ,
Camarillo , CA. 9 301 0 .

WAN TED: waFVQ Padd le for e lectron ic keyer .
K 9 W E H, 2 01 E . Marion, Prospect H ts. , I I. 60 0 70 .

H E L P! E uropean ra d io c l u b n eed s reasonably
good SSB RX in SX-96, H Q-I10 , 2 B , l A , RME
6900 , Heat h Mohawk, etc c lass. Make a goo d
USA c l ub p ro j ec t. Transportation a lready ar ranged
and p re paid . I nqu i r ies and o ffers to W 5QPX, Baker,
101 R i t a B lanca T r l., Amari llo, TX . 79 108.

7H
W A N T E D : One Drake AM Plug- in fi l ter fo r TR-6
Tra n sc ei ve r, ad v ise pri ce and condition , K 3 YMN ,

1 8 5 Sampson St ., P qn ., Pa. 152 3 5 .

S E L L H T 3 2 R T ran sm i tt er . Orig inal owner. M i nt
con di t ion . $1 8 0 .0 0 . W 7ADS, 109 N o . 32 n d Ave. ,
Ya ki ma , W N . 9 8 90 2 .

SELL: SR-16 0 , AC an d DC su p p l ies. Mint, $ 2 50 .
K 9 FRZ , Ji m F leming, 6 N 7 0 5 Harvey, Med ina h, IL.
60 1 5 7 .

PART S FOR 1 K V FIN A L -T R ANS F . 3 k v . 2 25 M A ,
c hoke, 2.5 V. Fil. 'rra nsr . , 2 -3 M F D 4kv oi l caps. A l l
for $ 15.00 . P ick up o n ly. K 3 K U L , 7 62 S. Gulph
R d . , King of Prussia , Pa. 194 06.

S EL L : G onset G -50 ye llow in min t co n c x , $ 1 0 0 o r
t rad e for '} rntr , AM H W -I 7 Heathkit. W . T . Golson,
W 5 CD, 5 4 65 Wa shi ngton Ave., B a t o n R o uge, La.
7 08 0 6 .

SE L L : H eath k i t F requen cy Counte r , I B - 10 1 , bra nd
new co n d it i on, $ I 4 5 .00 , you pay sh ipp ing. Certi 
f ied c hec k or money order o n ly. H . C. Richard son,
11 0 9 Dakota S.E. , Alb u querque, N M . 87 108.

CAL L LET TER LI C ENS E PLAT ES, ex p i r ed , wa nt
ed fo r co l l ec t i o n. W i ll r e l mourse p o st age. Ar t Phi l
l i p s, WA7 NXL, 3401 N . Co lumbus, A p t. 5-0 , T u c
son, AZ . 8 5712.

WANTED: H P4 1 0 B o r C Meter and ot her T V t es t
equipment. Sams AR Manual s ne ve f or sa le '}
Atwater Kent Rad ios. P. L. Williams, 106 S. Jeff 
ersonSt. , Lew isb urg, W V . 24 901 .

p . A . Amp . .. aecoroorever;" $ 1 5.0 0 ; also 7 " reels
m ag. t a pe, $ 1 .0 0 d isc . for quantity . WA7 NUZ ,
p . O . B o x 0 , Spri ngf ield, OR. 97 477.

N O V I C ES, Crysta ls for new 10 mtr , and 4 0m
tr , ba n ds. A lso o ther nov ice band s. SASE fo r list .
R ea so na b le. K 8LJQ, 3 55 Mower Rd. , Pin c k n ey
M ich . 4 8 16 9 .

M ar i ne Band receiver s-Co llector s i t ems, o ld Mackay
1 2 8 X regenerati ve TRF cov ers 15-6 50 k H z , & o th 
er s. Make offer or t ra de. W . Small, 27828 E . 15th
St. , H ay war d , CA 94 544 .

WANT : URM-2 5F, C R-88 A/C RV 4 6'} 46 B m a nu al s;
VF-l or H G -I O for sc h o o l rad io c tu o. K I,JPYV , 84 4 9
Q u inn Ave., So . B lo omi n gt o n , MN 55 437.

W ire 6 2 Ib ro ll N o . 18 tin ned, 37 Ib ro ll N O. 8 c o p
per , offers, Amec o T X 6 2 & UFO $1 3 5 new . Eico
keyer $ 45. W 5 SYB, 5000 Halt , A mar ill o , T X 79 1 0 9

F OR SA L E : SSB Transm itter, Gonset S SB-l 0 0 . F ix
o r sc r ap it $ 5 0. H ad ley , 6 3 3 F ia r m o n t Ave ., West
f ield , N J 0 70 9 0 _

GLADD I NG 25 , T X I 6 2 8 3 4 9 4 RX 76 88 94,
Prea mp and Touchto ne $ 2 50 FOB. Ke ith O ' Br ien.
8 4 0 1 N . Atlant i c Ave, L -15, Cape Ca n av er a l,
FLA . 32 920.

WANT TO B UY : Johnson V ik ing Valiant , any
c o ndition . Harper Ri c hards, East St. , A rgyle , N Y
128 09 .
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FOR SAL E : G alaxy 300 with 11 0 V. p ower su p p l y
Just been factory recondit ioned. A -I condi tion.
SIOO you pay sh i p Pi n g. W5JMH, 2328 Ave. NI /2,
Huntsv ille, TX 77 340 .

G .E . 30-50 m c F,...., Rec . $ 15 ., G.E. 150 mc FM
x cer ver SI S, Lin d 30·50 mc FM x ceiver w /contror
$ 2 0 . W . D av i s, K 6 KZT, 4 43 4 Jos ie Ave. .Lakewood,
CA 9 0 7 13 .

Heath SB310 S.W. Receiver &. SB60 0 speaker $ 2 30.
A R 19 st er eo r ec eiver w / ca se $ 2 30. Paul Mayo ,
2 40 9 Ocean Pkw ay, Bro oklyn , N Y 11235.

1 V camera·Fairbanks·Morse· New Vidicon , com
p lete wi th cab les, p o w er su p p ly , manual Works F B
$IOO .J. Buscemi, K20VS, 8 Wexford Ct., St . James
NY 1118 0 .5 16 ·58 4-7951.

SE LL : LM Freq. Mtr w /ac pow. su p. ca l. book $40 .
EV rmc. m od 9 20 $ I 2 .5 0 . Mars h y b r id phone p at ch
Mod . LE·2 $1 8 .50 . W6GA H, 24 21 B o undar y, San
Diego, CA 92 10 4 .

SELL : 10 0 ' s A ntique Rad io magazine. Large col
lection I .C.'s. SASE for listings. TRADE : Gold
crest N o . 106 8 prof . t ri pod f or Simpson No. 260
o r ? Sa m kofskY, 4803 Brenda Dr., Orlando, FL

ST E RE O : L enco turntable $4 0, Garra rd SL6 5 $40 .
Sansu i 200 S90, 2 KLH 17 sp k r s $ 9 5. WN4 UCC,
N o. 96 Hallmark Ests, Athens, GA 3060 I .

WANTED : 6 meter SS B o r AM Scnecs w ithin 2
25 0 mile radi us of St . Paul, Minn. WBOIWG, Box
S I S , Carleton College, Northfield, Minn. 55 057 .

WANTED: Johnson Matchboxes. Wm. Cannon,
5 0 0 N . H ome Park Ridge, IL. 6 006 8 .

W ANTE D : B& W LPA · I Linea r Amp. O K i f shor t
tu bes. K6 IN O. J. Bot h w ell, 2824 Clark Ave. , Car
michael , CA. 95608 .

FOR SALE OR SWAP: Have Model RD-9 2 / U X
facsimi le p ic t u r e receiver and matching CV· l 76 A /U
treq . shift . conver ter . Bot h in perfec t condx wi th
m an u als. Use with any shor t wave ra d io h av in g
a B .F.O . Wan ted 6&2 m et er gear . Bob Eslin ger,
WAI B Z S, p . O . B o x 453, Pu t n am, C T . 06260 .

SELL OR TRADE : B est offer : H R O ·5 0 AA·AC·
A D tuning coils and dials, 3 GE progress line
FA/E33W FM mobile transceivers, Freq . 15 2,4 80
M Hz complete. A. E . Pa tron , XE2 R.

NEW FPM300 xcetver warranty card, $ 5 2 5 mint
Ken w o od R5 9 9 rec, $ 280 and H R 2 1 2 , $ 210.
W9HLA , 71 3 Oak Lake Bluff, IL. 60044 .

WANTED: Dra ke R4 B, T4 X B, and L4 B . Must be
real ch eap . State price in fi rst letter. WI D BS, John
Savonis, 410 Blake Rd., New B r i t a in , C T. 06053.

BC61 O· E complete w ith speech amp, antenna tun.
er . Spare 25 0 T H $1 50 .00 . WOER , B o x 5 17 , La
Crosse, KS.6 1S4 8 .

The R o ckaway Amateur Radio Club Annual Spring
Auct ion wi ll be held Frida y evening, April 27 at 8
P. M. at the Hall o f Science B u ild i n g, World's Fair
Grounds, Flushing, NY. D oors wi ll be o pen at 6
P. M. to accept items f or the sale . S1 .00 donat ion
accept ed at the d oor.

K 3 RCF/ 2 ha s a new QT H : P.O. B o x 32 4 , Fishk i ll ,
N Y 12 5 24.

F O R SA LE : H u stl er Ver tica l 4 BTV 25 .0 0 , R M . 7 5 .
S, 14 .00 jWA I H F N , 20 B u l k ley Rd ., Sud b ury, M ass.
01 176 .

DO YOU NEED RTTY EQUIPMEN T ? G·IO pc
board or general parts. Sen d SASE to KI UV R,
54 Kaynor Dr., Wa terbury, C1 . 0610 8 .

FOR SALE: Motoro la T est Set Mode l SIO S6A
Seria l 1 72 7 84 wit h manual. T . M idlam, K 7SQD,
P. O . Box 1204 , M oab, U T . 8 45 32 .

SELL OR SWA P: T riad TY-83 T o r o idal Tran s-
istor Power Su p ply T ran sf o r m er , 12 V . D . C. to 500
V . D .C. at 25 0 MA. B . SChwar tz , 2 8 Br id lemer e,
I n t e r lak en, N J . 01 7 12 .
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HAM'........

CQ BOOK SHOP
Ham's Interoretel

Th IS valuab le tiook IS Im p firt ed r om Ger m an y
and wr uteri by 0 L 1C U It co n t a in s a conec n on
o f phrases and exoeess.ons deSigned t o aSSISI
those amat eurs who w ish to en large the Ir
knowledge o f vario us lan gu ages for use o n
amateur raoro . II IS a m u st f or every DX 'er
$1.50

CQ Binders
Convenien t anaeconomIcal are the words f or
CO 's beauntut maroo n and gold mooers. l n 
drvrduarrss ues cen be rem o ved q UIckly and eas
Il y wi t hou t damage 10 the maqazme Save
preCIOUS nme as reference co pies are w l t h m
«n medrate reach In thIs handy tnnder 5500

The New RTT y' Handboo.k
A treasury 01 v I t al and hard ·to-get mtorma-
non . rt ns book IS loaded wIth valuab le equtp
men t scn eo-au cs. ad justment pro ced ures, etc .
A boo n to begmner and p ro . A soec.et secnon
on gettIng ster ted . wntten by Byron Kret zm ao.
W 2JTP. a w en-known aumonrv m the nero

5395

Sumlus Schematics
K en G r ay so n has roaaed'"Hl ls b o ok WI t h scn ern.
aucs f or cu rren t ly popu lar p ieces o f eo n verston
gea r . mak lf1g It ro varu anre t o amateurs as a
gUIde t o su r p lus gear . 52 50

Antenna RounduD I
Ed l t ed ' b y "A r t Sesdman . a 'tiU page m ass of
antenna .n tor m anon dnected at answeflng a
rnuttrt ude of queanons surroundmg t h e mvs
teflOUS antenna. 5 3 .00

Antenna Hounduo I I
Ten bIg 'I n eo r y er ucres FiaC'k ed up by 82
oet eued an d II lust ra l ed co n st r uc ucn prc jec t s
fro m V LF to rmcr owave . long wires to 1 7 ere.
m ent b eams and S t er b a E ur t am arr ays S4 00

ShOD" <hack Shortcuts
A vo lume p:tck'hT w lt n- n u n d red s o f h Ints &
shor t cu ts co ll ec t ed b y D o n St o n er , t tus WIll
help anyo n e 10 d ress u p h ,s sh ack , .mp rove
sh o p t ec hmques an d m crease e t t .c .encv and
equrpm ent S195

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

CO Antholoov I I
19 5 2· 19 59 :ru1J pages 0 ITlbre re cent b ut stI ll
hard.to.qet Importa nt arnctes from qtonoc s
yesteryear _$ 300

Electron ic Circu it Handbook I
wntren by Tom Rne ltel . WB 2AAI . this deterts
150 o f the m o st often needed CIrCUI t s In 1 1
great c h ap t ers I nvatuab te f or beg inn er s and
old-nmers ahk e $ 300

Electronjc Circuit Handbook II
Tom Knerte t s o w n sequ e l 10 V o l 1, tt us
volume deliver s 159 ecc. uonet c u cuus that
w Ill appeal 10 al l amateurs Each CIrCUl i IS
fully described in te e t wrtf co m p le t e sc ne m .
ancs $ 300

Sumlus "onversior Haodhook
c c rocuee by 10m xneuet. WB 2AAI . ttus co n
l am s 19 2 pages o f co n ver srcn ernctes . co ver .
mg almost every niece o f su rp lus gear wort h
the effort t o con vert 10 ham u se S3 CO

Antenna Handbook I
All new I'nlormatlon on t ransm rssmn nne
theory , Attenuanon , Impedance, St an d In g
waves, Resonant and nonresonant noes. cu r 
rent dist ribu tjon , free space 3 c rmeos.cna! pat 
t er n s of lo ng WI res o f all ceecnca t length and
muc h . mu ch more by Ken Glanzer . $400

The New DX Handbook
D o n M II (er 's -l oa pages 0 1 vaTu able tec bmca t
m fo r m a l lo n and o oe-annq aid s. mOSI o f whICh
has never been p ublished bef ore and can be
Ic u nd m no o t h er vol u m e co n t e. n s G r ear C rr
ere Bean Ag C h arts $5 00

RTTY From A To Z
T t us new RTTY Cr assrc has b een p rod u ced to
1. 11 t he gaps on R T TY know ledge amo ng arne .
l eurs and c-c tess.onars alik e 16 c h ap t ers and
224 p ages Th IS b o ok IS a m u st If1 you r tech
n lcal lib ra r y S5 00

103 · Simote Tran,,·'tor Proiects
T h e arm o f It'l ,s book ISto am , .ar ./ I! the beqm -
ner and ad vanced ex p ernnenr er w. t h the h and y
sou rce 0 1 re ference c wcurrs $3.45

- - ------- - -- --
a C O Antho logy II " , $3 .00 IJ Shop & Shack Shortcuts ."" " $3.95
a Ham's In ter p ret er , , $1.50 U E lec tro n ic Ci rcu i t s Handbook I . , ", $3 .00
a C O Bmd ers , , $500 0 E tecrroruc C ircu i ts Handbook II ", $3.00
a New RTTY Handb ook , ".·· · ·· $ 395 LJ Surplus C o n vers io n Handbook ", $3.00
o Surplus Scbemaucs , "", ", $ 2 50 n Antenna Handbo ok r " """., $ 4 .00
o Antenna R o undup I , $ 300 11 New OX Heoobook . . .. ,., ".·· ··· .. $5.00
o An tenna R o undup II , .. " 5400 II RTTY From A T o 7 $ 5 .00

o 10 3 · S Im p le TranSISlor Projects ... Si.3 4~
NAME _

ADDRESS _

ClTy _

STATE ZI P' _

New York Cil y and Stale reSIdents must add sales t all app li c able to you_ area .

COWAN PUBLISHING CORP. Book Div.
L "'" iCllaJo.dJ<rl/Jm.t e r Avenue. EQrt Washine,tQn . L...l.......M. Y: 11
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WHICH ANTENNA WINS THE CONTEST ?
•

In o pen coo-cen ncn agamSl (hOusand s o f commerCIal and home-brew antennas, WA lJF G w on the New Eng land
cham pIo n ship WIth a Got ham beam , b y a margin 0 1 5.982 points ' WB2JAM won the s«h o nal award for t he
SWeePilake ( o n test ,n 1969 and 19 70 With a Go rham 4 -e le me n t 15 met er beam l H undreds o f u nso hClled tesn.
mon lals h o m gratef u l hams af e our proof t hat Got ham antennas gIve you the best des,gn. and the b est materia ls
Fo rget our low prices re ly on the re wus c t open, com~'lllve co n t est s Ask yo urself : Why do Got ham a n ten nas w In '

4 EL IO 24
7E L I0 38·
4 EL 6 24
8 EL 6 34·

12 EL 2 31 ·
·20' Boom

All-BAND VERTICALS
" A ll b a nd vert ical !" asked one skeptic.

" T w e n ty mete r s is m urde r these da ys . Let's sec
you make a contact on twenty meter phone with
low power!" So K4K XR switc hed to twenty,
using a V80 antenna and 35 watts AM . Here is
a small portion o f t he st a tio ns he worked :
VE3 F AZ. T1 2FG S. W5K YJ . W IWO Z. W 2·
O D H . WA 3DJT. WB 2FCB. W 2YHH . VE3·
F OB. W A 8CZE. K ISYB. K 2RDJ . K IM VV .
K8HG Y. K 3 UT L. W 8Q JC. W A2LVE. YS I 
M AM . WA8ATS. K 2PG S. W 2QJP. W 4 JWJ.
K 2PSK . WA 8CGA. WB2KWY . W 2IWJ . VE3
KT _ M o ral : II's the antenna t h a t coun ts!
FLA SH! Sw itched 10 15 c .w. and worked K Z5
IKN . KZSOWN . H C I LC . PY5ASN . FG 7XT .
X E 21. KP4AQL, SM 5BG K. G2AOB. YV5 
e LK . OZ4H . and ove r a thousand o t he r stations!

V4 0 ve r tica l fo r 4 0 . 20 .1 5 .1 0 .
6 meters 5 18.95

V80 ve rtica l fo r 80. 75 , 4 0 . 20 . 15 .
10. 6 meters S20.95

Vl60 vertical fo r 160.80,75 . 40.20.
15.1O.6mclcrs 5 22.95

BEAMST he fi rst m o r n ing I p ut u p m y 3 e le
men' Gorham beam ( 20 II ) I worked

Y04CT. O N SLW. SP9 
AD Q . and 4 U I IT U
T H AT A N T E N NA-_~k
WORKS! W N4DY N Com 
pare the performance , val
ue, and price of the follow
ing beams and yo u will see
tha t chis offer is unprece
denied in rad io history!
Each beam is brand ne w ; full size ( 36' o f tubing
for each 20 meter clement. for insta nce); ab
solu tely co m ple te incl uding a boom and all ha rd 
w are ; U"iCS a single 52 or 72 o h m coaxial feed
line ; the SWR is I : I: easily handles 5 K W ; ~ .

a nd I" alumnium allo y tu bing is em ployed for
maximum stre n gth and low wind load ing; all
beams are ad jus ta b le to any freq uency in the
band .

2EL20 525
3 EL 20 31·
4 EL 20 38'
2LL I5 21
3EL I5 25
4 EL I5 3 1·
5 EL I5 34·

54 1. 00
36 .00
38 .00
31.00
30.00
29.00

1ll-1 5-20 CUBICAL Q UA il · · ··· ··
1ll-1 5 CUBICA L QUAD .
15-20 CUBICAL QUAD·····························
TWENTY MET ER CU BICAL QUAD .
FIFTEEN ~tETER CU BICAL Q UA!) ·
TEN ~I ETE R CU BICAL Q All ···· ······ ······
(all u se single coax Ieed linej

IO II~ 1 2n CU BICAL Q UAD SPECIF ICAT IONS

A ntenna Designa tion : 10 /1 5120 Quad
Nu m ber o f Elements : T wo . A full wavelength
d riven eleme nt a nd reflecto r for each band.
Freq. Covered : 14-14.4 Mc. 21 ·2 1.45 Mc. 28 -29.7
Mc.
Shi ppi ng Wei ght : 28 Ibs . Ne t Weight : 25 Ibs.
Dimensions : About 16' square
Power Rat ing : 5 KW.
O pe ra t ion Mode : All
SW R : 1.0 5 : I at reso na nce
Gai n : 8. 1 db . over isotro pic
FIR Ratio : A m in imu m (If 17 d b . F I B
ROOm: 10' long x PA " 0 .0 ,: U~ [:auge stee l; d ouble
pla ted ; go ld co lor
Ream Mount : Square aluminum alloy plate incor
porau ng fou r steel U-bol t assemblies . Will easily
su pport 100 Iba. Universal pola rizat ion.

Rad iat ing Elements : Steel wire . tempered a nd
plated. .064" diameter.

X F ra meworks : Each frame work consists o f t wo
12' sections o f I " 0 0 aluminu m 'hi -strength ' ( Re
vere ) tubing, wit h te lesco ping ~ .. tu bing a nd sho rt
section o f dowel. P la ted hose clamps tighte n d own
o n telescoping sectio ns .

Rad ia to r T erm ina ls : C inc h -Jo nes t wo-termi na l
fin in g!'>

Feedh ne (not fu rnis hed ) ; ~ 2 o h m coaxial cable

Nuw check these sta rt li ng pr ices-c-note t hat the y
are m uch lo .....r r tha n eve n the bamboo -t ype :

QUADS Wo rked 42 countries in t .....o weeks with
mv G otham Q uad and on ly 7!J walls .. .

W3 CU BICAL Q UAD AN
T EN NAS - these two element
beams have a fu ll wave length
d riven clement a nd a re flector ;
the gain is eq ua l to that of a
th ree c lement beam a nd j he di 
rec tivit y a ppea rs to us to be ex 
ce pt ional! ALL M ET A L (except
the ins u la tors) - abso lute ly no \
bamboo. Complete wit h boom .
al u minu m a lloy spreaders ;
s t urdy , u niversal -ty pe beam
m ou nt ; uses single 52 o h m coax ia l feed; no stubs
or ma tching devices needed; full instruction for t he
simple o ne- m a n asse mbl y and insta lla tion arc in

cluded ; this is a fool -proof beam that always wo rks
with exceptional results. The cub ical quad is t he
antenna used by the OX ch am ps, and it will do a
wo nder ful job fo r you!

I

GOTHAM
1805 Purdy, Dept. CQ,

Miami Beach, Fla. 33139

" HOW TO ORDER: Send money orde r tbank.
store. or umred Stale s) In tun . We ship Im
medlatety by best way. cha rges collect .
DEALERS WRITE." '
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General-Electric Progress Line
2 Meter Mobile Units

14" case (less accessories & ovens)

MA/E33

6/12 volts, 30 watts,
vibrator power supply

MT/33

12 volts, 30 watts,

transistor power supply

G.E. PROGRESS LINE STRIPS physically complete, sold on air as-is basis only.
LOW BAND VH F UHF

MA/E13 MAlE 16 MA/E33 MA/E36 MA/E42
Power supply, 3OW,
less vibrator 520 - 520 - 520
Power supply, 6OW,
less vibrator - 525 - 525 -
TX narrow band,
less final tubes 518 525 $25 $30 512
Note: MAlE42 wide band-
RX wide band,
less ovens 518 518 518 $18 $12
14" Progress line Case, consisting of front basket an~ front plate with lock 510.
Low band dual front end, 2 freq . strip $20.
Hi-Band TPL RX with TX exciter strips less spMker, as is, missing pam · 525
15,000 2-way FM mobile units in stock! Send for new 1973 catalog.

Gl='eGO~y. ...

112 • co • March, 1973



•

o better serve
ourevergro,ving US.
alDateur ~ustolDers

Yaesua'lnoun~es
tile opening

of their ne,v
servi~e ~enter

at

1136 RIDGESIDE DRIVE
MONTEREY PARK, CALIF.
91754 813-283-6895
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•

carrier. Two am
plifiers combined

woul d make a 5
megawatt trans

mitter a practi cal reality.
The EIMAC X-2159 super-power

tetrode is designed for MF and HF
broad cast service, VLF communications,
SSB linear servic e and extremely high
power pulse modulator applications.

The X-2159 is another example of
tomorrow 's tube that' s ready today at
EIMAC. For complete information, con 
tact EIMAC Division of Varian , 301 In
dustrial Way, San Carlos , Cali fornia
94070. Or any of the more than 30
Var ian /EIMAC Electron Tube and De
vice Group Sales Offices throughout the
world .

This
is the worlds

most powerful
shortwave

transmitter,
This compac t ,

single tube ampl ifier,
located in the EIMAC
fac il ity, develops over
1300 kilowatts of 100%
modu lated carrie r. It is quick ly and easily
tunable over the range of 15 to 30 MHz.
Drive power at the gr id of the tube is less
than 5 kilowatts.

Using a single EIMAC X-2159 su
per-power tetrode in a Continental Elec
tronics transmission line-cavity configu
ration , thi s ampl ifier combines high
power gain with excellent operating sta
bility and comple te freedom from circuit
parasit ics .

A single amplifier stage using two
EI MAC X-2159 tubes is capable of over
2.5 megawatts of 100% modulated

division
varian
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