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(TA LC) : 10 d8 or grea ter a t .1 mo finol grid current. GENER AL : fr.­
qu. ncy co....ro g. : 3.5 to 4.0; 1.0 to 1.J; 14.0 to 14.5; 21.0 to 21.51 28.0
to 28.5; 28.5 10 19.0; 19.0 to 19.5; 29.5 to 30.0 (megahertz). f requ.ncy
. ta blli ty : Len than 100 Hz per hour cfte r 10 minutes ....orm-up Irom
normol ambient condi tions. len than 100 Hz lor '*' 10% line voltoge
"'orialions . Mod• • of operotlon : Selectable upper or lo....er sideband
(suppreued carrier I and CW. VI.uol Dia I Accu racy - ..,..•• ttabil lty · · :
Within 200 Hz an all bonds. Electrica l d iol a ccurocy : Within 400 Hz
c fte r calibra tion 01 neo rest 100 kHz point. Diol me,hon l.m ba,.lo.h :
Leu tha n 50 Hz. Calibration : 100 .Hz crystal . Audio f requ.ncy ee­
.pon.e : 350 to 2450 Hz *J dB. Phon. patch Imped on,e: 8 ohm re­
eei..er output to phone patch; high impedance phone patch input 10 Irons _
mitter. Fro nt pon.' conlrol. : Main (lMOI tuning d ial ; Dri...er tuning ond
Prese lector; Finol tuning ; Finol looding ; Mic ond CW Le ...e l Contro l; Mode
s..... itch; Bond I..... ih;.h; fu nction s..... ilch; Freq . Control . ..... ilch; Meie r s.... itch;
Rf gain control; SS8·CW filte r s..... itch. Audio Gain control. Int.rna l
co ntro l.: VOX Sensiti... ity; VOX Delay; Anti.Trip; Corrie r Null (contro l
ond capocilor ); Meter Zero control; CW Side-Tone Ga in conlrol ; Reloti...e
Po....er Meier Ad just contro l; P.A. - Bios ; Phone Vo l (headphone ...olume);
Neutra liz ing . R_ r Apron Connection. : CW Key iad; 8 ohm oulput;
Spare A; Spare B; f't,one patch input; AlC input; Po ....er and occeuory plug;
RF output; Antenna s..... itch; Receive r Antenna . Power r.quiremen.. r 100
to 800 ...olts 01 250 mO l 300 "'011$ pt 150 mOl - 115 ...o lts a t 10 mOl 12 ...ens
a t 4.16 amps. Cabln.t dim. n. lon. : 14~· W x 6~· H x 13"· D.

• Newall SOlid-sta te Linear Master Oscillator fea­
tu res 1 kHz d ial calibration • Bandspread equal to
10 feet per Megahertz • Less than 100 Hz per hour
drift after 10 m inute warm up • Dial resettable to 200
Hz • New receiver circuitry provides sensitivity of
better than 0.35 uV lor 10 dB 5+N/N • 180 watts PEP
SSB Inp ut - 170 watts CW input • 80 through 10
meter coverage • Switch-selection of USB, LSB or
CW • Built-in CW sldetone • Built-in 100 kHz crystal
calibrator • Tr iple Action Level Control™ reduces
clipp ing and distortion • front panel switch selec­
t ion of built- In 2.1 kHz SSB or optional 400 Hz CW
crysta l f i lter s • Op erate with built-in VOX or PIT
• Fast, easy ci rcuit board-wiring harness construc­
tion • Run fixed or mobile with appropriate low cost
power supplies
5B-102, 23 Ibs..... . . ... . ..... . . ..• .......•.. $380.00'
SB·600 , Communications Speaker. 6Ibs $19.9S·
HP-23A, AC Power Supply, 19 Ibs $51.95'
HP-13A, DC Power Supply, 7 Ibs $69.95 '
5BA-301-2, 400 Hz CW Crystal Filler. llb $21.95 ·
SBA-I00-l, Mobile Mou nting Kit , 6 Ibs $14.95 ·

Want to start a pile-up?
The New Heathkit® SB-102

5&-102 SPECIFICATIONS - RECEIVER SECTIO N: S.n. if lvity: Beller
thon 0.J 5 micro ...o lt for 10 dB .ignal .plu.-noi.e to noi.e ra tio for SSB cp­
eeenee. SSII •• Iec tl ... lty : 2.1 .Hz minimum 01 6 d B do.....n, 5 .Hz maxi ·
mum at 60 dB do .....n - 2,1 nomina l shape foclor - 6,60 dB. CW Se l. c­
tivlty : (With optiona l CW filler SBA-301·2 instolled) 400 Hz mini mum
01 6 dB do .....n, 2.0 kHz max imum 01 60 d B do.....n. Input Impeda nc. :
l o..... impedance for unbalanced coox io l input. Output Impedonc. : ue­
balanced 8 and 600 ohm speaker. and high impedance headphone. Pow . r
output : 2 .....o llS ..... ith leu tha n 10% d lltortion. Spurio us re.pon•• : Image
and IF reiection better than 50 d8 . Intemo l spurious signal s ee !e ..... equi...olent
antenna inpul 01 1 micro...elt. TRANSMITTER SECTION: DC pow.r
Input: SSII: 180 .....0"' P.E .P. cQflt inuous ...eice. CW: 110 .....otts - 50% duty
cycle. Rf pow.r output: 100 0 "1 on 80 through 15 meters; 80 .....otll
on 10 meten (50 ohm non-reocti e lood ). Output Impedo nc. : 50 ohms
to 75 ohms ..... ith leu Ihon 2:1 SWR. O .cillotor f_dthrough or m l• • r
ptoduct. : 55 dB bela ..... roled oulput. Harmon ic rodiotlon : 45 dB bela .....
ra ted oulput. Tron.mit-rec.iv. o perotlon : 5511 : Push-la -ta l. o r VOX .
CW: Pro vided by opera ling v O X from a .eyed tone. using gr id .block
keying . CW . Ide-ton. : Inte rna lly s..... itched to Ipea .er in CW mode.
Approx . 1000 Hz tQfle . Microphon. In pu t impedonc. : High impedonce.
ColTi.r .uppr ion : 50 dB do.....n from single· lone output. Unwon'"
.Id.bond .uppr io n : 55 d8 do .....n from . ingle-tone output a t 1000 Hz
reference . Th ird ord.r distortion : JO d8 do.....n from t.....o-tcee output.
Nol•• 1.....1: Al leos! 40 d B belo .... . ingle-tone carrier. Rf comp,....ion

Direct descendent of the most popular sideband rigs ever
produced - the famous " 100" & "101" Series. With an
a ncestory of top performance, high reliability and un­
heatable value. yo u expect the new " 102" to be a better
rig ... and it is.
The frequency stability and linearit y of the " 101 " were
seco nd to none. The "1 02" is even better. An all solid­
sta te Linear Master Oscilla tor cuts stabiliza tion time in
half ; offers far grea ter tracking accuracy.
Hot new receiver circuitry delivers improved sensi tivity
. .. now less than 0.35 uV for 10 d B signal plus noise
to noise. This increase gives you solid copy longer when
the band is o n the way out.
The new "102" brings yo u all the flexibility and per­
formance that made the "101" the standard of com­
parison on the air, plus important new features. Sta rt
yo ur Maxi-Rig no w .. . with the SB-102 - from the
Hams at Heath. of course.

,



Turn on your Benton Harbor maxi-rig!

Address _

AM-234

(Please PrinU

Tired of stumbling barefoot through the Q R M ? Order
the shoes for your Maxi-Rig now . . . the new " 220" ...
another hot one from the Ha ms a t Hea th.

• Full 2 kW PEP input on SSB .•• 1 kW on CW and
RTTY • Boardband pi-I nput on 80 through 10 meters
• Two Eimac 3·500Z tubes. 120 or 240 VAC wiring

options • Zener d iode regu lated operating bias fo r
reduce d idli ng plate current, longer tube life, cooler
operation . Double sh ielded to reduce st ray radiation
• Sotld-state power supply . Two front panel meters
for continuous monitoring of plate current, plus
switch selected monitoring of ReI. Pwr., plate high
voltage and grid current. Qu iet , high vo lume fan fo r
coo l ru nning • ALe output. Easy 15 hour as sembly .

Kit 5B.220, 55 Ibs $349.95"
S8-220 SPECIFICATIONS - Ba nd co"" oi.: 80. 04 0, 20, 15 a nd 10
meter amateur bands. O,I" ln g pow.r req ulrltd : 100 watts. Ma x imum
po w e r Inpu t : SSB: 2000 walts P.E.P. CW, 1000 walts. RTTY: 1000 walts.
Dut Y' cyd. : S5B: Cont inuous veiee modulat ion . CW: Continuous (mo xi·
mum key-down 10 minutes). IITTY: 50% (ma ximum Ira nsmit lime 10
minutes ). Third o rde r d istortio n : - 30 dB or better. In pu t Im ptdo nc.:
52 ohm unbalanced . Output impedo nce, 50 ohm te 7S ohm unbalanced ;
5W R 2:1 o r len . Front pone' con'rol,: Tune, Load, Bond, Sensitivity,
Meter swilch, Power CW / Tune - 55B, Plcte meier, Multi·meter (Grid
mA, Refc tive Power, a nd High Voltage). Rear Pon. l : Line cord, Circuit
bt-eo ke rl (two 10 A). Antenna Re la y (phono). ALC (phono). RF Inj)i.ll
(50-239) . Ground post. RF output (SO ·23i'). TuN. : Two Eimac 3-5001.
row e, required: 120 VAC. 50/60 cyclel . a t 20 amperes ma.imum.
2040 VAC. 5O/6IJ cycles at 10 o mperes. Cabln. t ,l1e : UJi· W x B~ · H
x U J,i· D. Net w e ight : 04 8 Ibl.

HEATH COMPANY, Dept. 12·1
Benton Harbor, Michiaan .9022
o [ nd osed is $ , plus shipping.

Please send model{S)-,- _

o Please send FREE Catalog.

Name' ,..:::::o:::;,-- _

CitY' ..,:=.,::::::;::::;:::::=;:;:State l ip _
Pnces & specifications subject to change without notite.

·Mail order pricn; F.O.B. factory.

e New Heathkit~ SB-220
siness end of the Maxi-Rig! Gives your signal the
thority it takes to punch through those pile-ups (or
rt o ne yourself) . And keeps you opera ting under co n­
io ns that drive the other guys QRT.
pair of conservatively rated Eimac 3·500Z·s provide
to 2000 watts PEP SSB input ... 1000 watts on CW

d RTIV. Requires only 100 watts PEP drive. Pretuned
oad band pi-input coils deliver maximum efficiency and

d istort ion o n the 80- 10 meter bands.
e built-in solid-state power supply ca n be wired for
her 120 or 240 VAC and switched back again in min­
s if your power requirements change. Circuit breakers
vide added protection and eliminate costl y fuse chang­

g. And for cooler opera tion and extended tube life,
ling pla te current is reduced by Zener diode regu­
.ted bias.

e layout of the new "220" is designed for fast, high
lume air flow with a husky, quiet fan in the PA com­
rtment doing the job. Result : the "220" actually runs
oler tha n most exciters.

~
her fea tures include two front panel meters for con­
uo us monito ring of Ip plus switch-selected monitoring
ReI. Pwr., Ep & Ig ALe output 10 reduce over-

riving and distortion safety in terlocked cover . . .
~Sy Is-bocr assembly and handsome Hea thkit S8 -Series
ryling.

l
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International BAX-l Broadband Amplifier
is a general purpose unit wh ich may be used
as a tuned or untuned ampli fier in AF and
audio application. For example: when used
as untuned AF pre-amplifie r connect between
antenna and receiver antenna posts. Ideal for
SWL, Experimenter or Amateur applica tions.
Easy to bui ld. Complete Kit... $3.75

SPECIFICATIONS:

1. Power 9 10 l S verts de @ 10 rna

2. Frequency Range 20 Hz 10 150 MHz

3. Ga in at 1 MHz 30 db
Gain at 150 MHz 6 db

4. Response ref 1 rnhz down 6 db at 50 hz •
± 3 db 100 hz 10 10 mhz
down 15 d b a l l 00 mhz
down 24 db at 150 mhz

5. Opera tional Imped llnce 50 10 500 oh ms

6. No ise tess than 10 microvolts r l
across 50 ohms; audio
less than .0005 'lol ls

7. Maximum Input LeveL 01 valls ac

8. Outpul at Maximum InpuL. .50 ohms - .1 vott
(al 1 mhz) 500 ohms - .5 volt

Size Inches 1Vz .. x 1Vz" x t "
Mounl/ng 4 holes with spacers

Write for complete cata log.

4 • CO • June, 1970

INTERNATIDNAL

' $~
CRYSTAL MFG. CO., INC.
10 NO. LEE • OKLA . C ITY, OKLA. 73102
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As we indicated in last month's Zero Bias,
CO's petition to make ham equipment and Ii·
cense fees deductible on individual personal
income tax returns was filed with the Intern­
al Revenue Service in late Marcil. To date,
we've received no reply fro m IRS, but this
is to be expec ted during this time of the year
when they're so busy handling mi llions of reo
turns. It 's al so possi ble that a direct ruling
might not be coming from IRS at all, but
might well require action from Congress.
That's why we strongly urge our readers to
make their opinions felt to their Senators
and Representatives immediately. Quick ac­
tion might well get the ball rolling on this
measure in time for filing of 1970 returns.

In case you missed reading our original
petit ion, the arguments for exem ption were
taken directly from the FCC part 97.1 of
the rules governing the Amateur Radio Ser­
vice. According to FCC the basis and pur·
pose of the Service is as follo ws:

(a) Recogn itio n and enhancement o f the value
o f the amateur service to the public as a vol­
untary non-eommercial communication ser­
vice. particularly with respect to providing
emergency communications.

(b) Continuation and extension o f the amateur's
proven ability to contribute to the advance­
ment o f the radio art.

(e) Encou ragemen t and improveme nt of the am­
ateur radio service through rule s which pro­
vide for advancing skill s in both the commu­
nication and techn ical phases o f the art.

(d) Expansion o f the existing reservo ir within
the amateur radio service of trained oper­
ato rs, technici ans, and elec tronic experts.

(e) Continuation and ex tension o f the amat­
eur's unique ability to enhance internation­
al good will.

This petition was discussed wit h li tera lly
thousands of amateurs at the Dayton Ham­
vention last month , and enthusiasm was keen

See page 102 for New Reader Se rvice

to say the least. In fac t, we learned that many
ama teurs are already using ham equi pment
as tax deduct ions in conjunc tion with their
efforts on behalf of the various ~IARS pro­
grams. Since that's the case, we feel that the
stage has already been set. Man y hams we
spoke wi th at Dayton indicated that they in­
intend to deduct the cost of their stations &
license fees on next year's returns. We urge
all readers to consult their accountants as to
the correc t procedures for doing so. It would
be a crime to lose out on a legitimate de­
duction simply by using an incorrect pro­
cedure .

Benjamin N. Lazarus, W2JB

On March 25, the amateur world lost an­
other fine old timer, and CO's Con test Corn­
mittee a dear friend and assistant , Benjamin

. Lazarus, W2J B. Ben died suddenly at his
home. apparently ofa heart attack. Hamming
had been a special part of Ben 's life fo r 58 of
his 76 years, the last seven years being spent
in retirement from his broadcast engineer duo
ties. In retirement, though, he continued to
be active in contest ac tivi ties, and was a char­
ter member of the CO Contest Committee .
Ben was also a member of the Veterans Wire­
less Association, OOTC and OCWA.

On The Cover
V.II.F. from the South Pacific?

Why not! The cover scene this month
shows Trevor Ferguson, 5WIAR, and
E. A. Clark, 5WIAL, ope rating a 50mc
Field Day-type se tup in front of Tre­
vor's home in western Samoa. The an­
tenna in the foreground is a home­
brew 50mc quad.

Ju ne, 1970 • co • 5
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HI-GAIN'S NEW 400 ROTO-BRAKE
Handles Large Beams And Stacked Arrays
With Ease!
Up to 10 times the mechanical and braking
capability of any rotator on the market!
The ROTO·BRAKE delivers over 4.000 IN/LBS of starting and rotati ng torque. Brake slips at 5.000
IN/LBS to prevent damage to parts. Motor and gear train are protected by husky cast aluminum
housing.

Hand some co ntrol unit features sweep pomter over choice of great circ le map or co mpass rose.
Select desired posit ion and capacitor-start rotator (operati ng off 110VAe 60 cyc le power source
through five-conductor cab le) moves unt il null seeking ci rcuit brings into posi tion. No blind spots.
As a matter of fact. rotator will move 380", giving you a generou s overlap. And, if antenna should
move during severe envi ronmental condit ions. it will automat ically return to original positio n when
...ontrol is activated. All ci rcui try is highly reliable - no troublesome selsyns used.

Heavy duty mast clamp ta kes up to 3" 0 .0 . mast. Mounts to standard tower plate with minimum of
10" tower leg spacing. Mounting kits available fo r poles and small towers; universal tower mount
available for towers without a plate.

There 's ju st nothing li ke the ROTO-BRAKE for performance. Buy one from the best distributor under
the sun- the one who stocks Hy-Gain.

Model No. 400 Suggested Reta il Price $189.95.

HY-GAIN ELECTRONICS CORPORAliON
P.O. Box 5407·FF, Lincoln, Nebraska 68505

6 • CO • Ju ne, 1970 See page 10 2 for New Reader Service



Wind survival 100 MPH

•

Ham Net $129 ,95

P. O. Box 5407·FF. Lincoln. Nebraska 68505

THE HY- DAD from HY-GAIN
HY·GAIN EL CTRONICS CORPORATION

Why shop around for, and put together, b its
and pieces of a tri-band, two-element quad at

greater cost part icularly when -after all is said
and done -Hy-Gain's complete Hy-Quad delivers

superior performance?
Yes, Hy-Quad is the only quad that is complete; and here

are some 01 its features:

One-Slop l1SlJopp in g"
lor EveryllJing You

Wanlina

SPECIFICATIONS

Overa ll lengtl1 of spreaders 305"
Turning radius 13' 6..
Weight 42 Ibs .
Boom diameter 2..
Boom length 8..
Mast diameter 1V4.. to 2Yz"

• Aluminum constructio n that is made to stay up.
• Spreaders bro ken up at strategic electrical points with cyco lac insulators.
• Individually resonated elements with no inter-action.
• Only one feed line required for all three bands.
- Individually tuned gamma matches on each band with Hy-Gain exclusive vertex

feed.
• Fu ll wave element loops require no tun ing stubs, traps, loading coils or baluns.
• Heavy duty mechanical construction of swaged aluminum tubing and die-formed

spreader to boom clamps.
• Extra-heavy duty universal boom-to-mast clamp that l ilts and mounts on any

mast t Y.lt to 2Yz" in d iameter.

If you really want a big signal, buy one at the best distributor under the sun. He's
the one that stocks Hy-Galn.

Forward gain 8.5 db
Input impedance 52 ohms
VSWR 1.2:1 or better at

resonance on all bands.
Power Maximum legal
Front to back ratio .... ... ..... ..... .. .. . .. .. •... ... ... .. .... .... ... .... .25-35 db depending

upon electrical height.

•
FOR THE
STRONGEST
SIGNAL UNDER
THE SUN!

Order Number 244

See page 102 f or New Reader Service June.1 970 • CO • 7



OUR READERS SAY
Random Thought. on C.W.

Editor, CQ:
Re your article, page 108, February 1970,

" Random thoughts from the boys in the back
room," and the letter from K4CN, March 1970.
I have some ideas on the subject that I'd like to
pass along for what they' re worth. It seems to
me that all that's happening to equipment sales
is that most everybody that is inte rested has
bought an s.s.b. transceiver. That's about all I've
seen advert ised 10 these ma ny years, except for
a few com panies that are jumping on the low­
power 2-mete r ba ndwagon. w hat about the c.w,
operator? Just show me one ad for a v.f.o. con­
trolled c.w. tran sceiver, designed for the c.w.
man, that has appeared in your magazine, fun­
ning at least 50 watts. "There just ai n't no such
animal."

I run strictly C.W . , here, and a quick check
through my QSL collection tells me that the
majority o f operators running c.w. most or all
o f the time use Nov ice type gear, that is. rock­
bound. or that have external v.f.o.'s and /or other
externa l black boxes, or some model of the
quite popular Johnson line and the rem ainder is
filled by Heath, Collins or Swan, Drake, etc.
There aren' t too many c.w. addic ts, I don't think
that are goi ng to she ll out $500 to $1600 for;
rig that has 2.1 kc selectivity. How man y rigs
have good break-in capabili ty'! How man y will
load the average field day antenna or portable
or mobile ? Not the theoretically nominal 50
o hms that is so widely advocated by all man u­
facturers but seldom obtained note the many
articles on tran smatches and related equipment
ads). Also look aro und at Ihe large number of
a .m. rigs that arc being pressed into service, and
[ em phasize pressed, mainly because they are
available and I might add, have power supplies
and c.w, notes that would put the average s.s.b.
rig to shame. C'rnon fellas, it seems like some­
body is neglecting about 50% of the ham popu­
lat ion. Maybe I'm naive, and maybe c.w. is on
the way out. but [ must agree with O.M. Hollis
about the wide-spread use of c.w, co mmercially.
I don't have access to all the information that
ham equipme nt manufacturers must have on the
market , but it seems to me that without at least
o ne unit on the market, their sa les projections
must be at least a little bit misleading. I must
also agree with K4CN about the radi o industry
trying to relegate c.w. to the graveyard. I believe
the EIA also frowns upon the c.w. art, and s.s.b.
notwithstand ing, it is an art. I happen to be o ne
of those who are fortunate enough to be blessed
with some aptitude in this mode and learned the
code thro ugh o ne of the better users of c.w,
today, the US Army. They fel t that in my
M.O.S., I could be of greater use to them wi th a
knowledge of c.w. and went to great lengths to
get me up to 18 w.p.m. Hi ! l owe them a debt of
gra titude even to this day. I realize everyone has
the right to his choice of mode and this is as it
should be, the more versatile we can be the better
we a re for it, but what irks me is that I am

8 • CO • June, 1970

penalized because the mode I have chosen
happens not to be in vogue with a few vocal s.s.b.
gentlemen and equipment manufacturers. (I
refer to the EIA because of their proposal s to
apparently downgrade technical progress and
c.w, proficiency in the name of swelling our
ranks and thereby promoting equipment sales.)
Wh ich gives you an indication of what happened
10 the cit izens radio service. [ wonder how man y
potential ham s are burning up 27 mc right now.
I'm not fooled by the fine print in the ad for the
li ttle 100 watt linear that states "Not legal for
use on 27 mc Class D band:' or some such, Yo u
tell me those guys aren't working skip and having
a ball at it, FCC notwithstanding.

Also never lose sight of the fact that the tot al
ham populat ion of the US is something l ik~ a
quarte r million. more or less. That's not what I'd
call a maw market by any means. And right now
I'd say the market is satu ra ted, fellas. You ca n
only sell so much.

So, the re it is, men. My little 90 watt QRP
opinion. My message to manufacturers is:

I. Cater to the c.w, man a bit more.
2. G ive ham s what they want, not what you

think they want.
3. Give CB back to those it was intended for.

(My congratulations to those Cb 'ers who are
really performing a valuable service)

4. Produce more kits. Heath is selling, [ hear.
And to you. the Honorable Seek-You, please

continue and upgrade your tine art ic les. They are
educational. profitable for readers and help fill
the huge void left by equi pment man ufact urers.
Did you ever notice how many artic les are de­
voted , in all ham publications. to improving the
rig's ca pabilities, mostly as to c.w, operation?
That tells me something. These FB articles by
W2A EF, W2EEY and countless others are
rea lly our last bastion of defense against those
who would cast us aside in their heroic, profit­
mot ivated climb to convert or mayhe subvert
all hams to their way of thinking. These guys are
real hams. just as those hardy sou ls in DX-land
are who brave the wrath of man y by coming
above 25 kc from the low end to work guys like
me, an unimportant General. You know, some
eve n work Novices! But that's another letter.
Hi! Many thanks for past services rendered and
keep up the good work.

Al Brandt. WA3KOI
Gibsonia, Pa.

Incentive Controversy

Edi to r, CQ:
I have been reading many lett ers from readers

of th ree amateur radio magazines since the in­
centive licensing program received the green
light. And every time 1 do, 1 feel a little sadder.
It see ms that the differing factions of the hobby
just won' t stop fighting. It is my opinion that if
someo ne doesn't start pullin g these two groups
closer toget her, the future of amateur radio will
be very dim.

See page 102 for New Reader Service
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Any surface
can be marked with
DATAK'S
DRY TRANSFER
titles and symbols.
The results are
professional.
it looks like the
fi nest print ing!

~ ~':!.~~!'!~~~ .!.c;?~ CO
,. COlu m bia AVlnu l . Rockford, I II. I""

"~"h-<-O (OO . , ~'-9:

Wril l for your FREE
SAMPLE Ind ellilol.
1I.llnl hundred. of
IIUer . heel. I nd
. "mboI N I• .

ani" 'rom your di.l" .
bulor or dirKtl )' fro..:

H i re ' , th" ,im p l••peedlt .....a y to Cut Imoolh,
accur.t" hole , In m elal, h.rd rubber, pl.,·
lie" e po xy, et c.
Save hours 01 hard work . • . punch clean, t rue
hotel In l econd. for . ockel •• control I . melers .
and ot her componenl • . Easy 10 operale. Simply
insert punch In a I ,nall d ril led hole and lurn with
a wrench. For Ule in UP to l &-glluge metal. A vail .
able alleading radiOand electronic part, dea lers.

with Greenlee punches

,:,* ~ From = 1(-64 ' ,. I~II~""
;li nd num~r;ll i . . 11.501 1&1
Also lV,il,bl.. =9581 ~
profnlion;lll hll~

n l for ~IKtron l(

~u ipm~n l ... I U S CORPORAnON

85 High land Ave. I Passaic, New Jersey 07055

[Continued 0 11 page 85 ]

My personal o pinion of incentive licensing is
one of favor for the system. Initially I did not

f
eel this way but after much discuss ion and
erious thinking I real ized that its rebirth was
nevitable. The reasons for Its recurrence are

m ostly due to the operating characteristics of
:hams themselves. Sloppy signals and improper

peration of even commercial equipment along
ith poor o pera ting habits have caused many

forei gn hams to point and laugh at us, others to
eel disgusted. At times you can look at eleven

meters and seventy-fi ve meters and wonder what
he difference is.

To those stubborn and notably selfish indi o
iduals who take the fi rm stand that incentive
icensing is all bad and should promptly be reo

aled. I would like to say thi s. You may gripe
now because you have lost (only from your own
inaction) some of your favori te frequencies. But
how wo uld you like to see the complete loss of
whole bands such as len meters, and segments
missing from other bands, never to be reclaimed
again ?

Never happen you say? I very much doubt it.
As the electronic monsters of tod ay grow even
larger, mo re frequencies will be needed by
government agencies, aids to navigation, public
broadcasting and various other services. These
allotments are not going to magically appear.
They are going to have to be taken from those
whose use of the spectrum is considered of lesser
importance. And, fellow hams, they are looking
right at us and the frequencies we use.

Incentive licensing is a bad deal? Maybe so,
but picture thi s. The year is 1975-1 60 meters
is gone, given to the more valuable LO RANA
service. 40 meters is chopped in half, commer­
cial broadcasting has expanded. Ten meters is
completely gone, given to the overcrowded
Citize n's radio service. Two and six both have
segments gone, allocated to other communica­
tions services. Scare you? It ought to, and unless
YOU do your part to keep it, it is pract ically
inevitable. You have to prove you have a better
use for it.

Some say the material in the high class exams
I is only for the professionals. Once thi s was true.
but not now. Materials covered has changed
a nd as far as I can see, it is all useful. You need

I this knowledge these days just to repair your own
equipment, let alone build it . You don't send
your equipment out to be fixed, do you? Are
you going to let the TV-radio repai rman prove
his superiori ty to you? Take a look at the mate­
rial covered. Can't you find anything that you
have wondered about at one time or another
and wished you knew more about the subject ?
You already passed one test, surely you can pass
another. Did you stop at grade school?

To those who have already passed your Ad­
vanced and Extra class why not lend a helping
hand to those who feel it is '<i mpossible"? You
know it wasn't as tough as it looked. Spread

I the word by proving thi s fact to others.
I am certa inly not a professional and I don't

I conside r myself as an egghead. But I have looked
at the higher class licen se material and expecl 10
pass my Extra exam, just as I passed my General.

I But I have one advantage over some. I have not
I

See page 102 for New Reader Service June, I970 • CO • 9
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There were 4 errors in the uA Homebrew All­
Band Solid State Communications Receiver"
(March, p. 22).
I. Fig. 2- The botton end of the secondaries of

the antenna coils T2, T3. and T. should be by­
passed with a 0.02 mf capacitor.

2. Qr, should be a 3N 141 instead of a 3N140.
3. Pin 2 of Q;, should be bypassed with a 0.02 mf

disc.
4. The IK resistor from point P in fig. 6 to the

secondary of To should be 4.7 K.

Atlanta , Ga,
The Atlanta Radio Club will hold its 44th annual
Ham Fest, June 13 & 14. at the North DeKalb
Shopping Center. The main prize is a Swan 500
C Transceiver with a.c, supply. along with many
others. There will be many contests for the ama­
teurs. as well as games and other activi ties for
the ladies. Further information may be obtained
from John Fearon, 3384 Peachtree Rd., N.E.,
Suite 705, Atlanta, Ga., Telephone 261 -4924.

Announcements
Stolen Equipme nt

The following list of equipment has been slolenl
from Texas Instruments, Inc., 13500 North Cen­
tral Expressway, Dallas, Texas:
I ea. KWM-2A T ransceiver w/I36B-2 N.B.

S# 16922
I ea. KWM-2A Transceiver w/136B-2 N.B.

S# 16942
I ea. 312B-4 Cabinet Speaker S# 633 14
I ea. 312B-4 Cabinet Speaker Sit Unknown
I ea. 51 6F-2 Power Supply S# 58705
I ea. 516F-2 Power Supply S# 58521
I ea. 30L-1 Linear Amplifier S# 27604
Anyone having information that will assist in
locating thi s equipment is asked to contact: Dave
Leopard at the above address:

Austra lian ATV
T he Wireless Institute of Australia wishes to
advise that slow scan or narrow band TV has
been approved by the Post Master Generals
Department for use on all amateur bands as
presently authorized in Australia. Standards to
be used are entirely at the discretion of the arna­
teur, although band-width of emissions shall not
that of an A3 s.s.b, or d.s.b. signal. Where A3
and AS emissions are used simultaneously on
the same carrier frequency, the total band-width
shall not exceed that of an A3 d.s.b. emission.
Identification is to be by call-sign in visual form
on televised picture and by telegraphy on tele­
phony sound channel.

Corrections
In the "Delayed Switching For T ransistor Re­
ceivers" article (Feb., p, 39) the second equation
should read:

No. 25000

CAPACITO'~R=Sj§
Milli n MD. C I~ X1fJ....,. Pnce
2!lOO'H 16 ·') pi 12.19
~1 2-E 1'~l2lpl 2.21
2'1OIH fJ' 15 , III n o
~!':l . [ -1':l 2 Dl n o
lW~ ·l U ·l':l O'" 2t2
~·S 16 ·' )'" 114
l"IOU ·$ 1" l2 l pl 1.91
2!)OIS ·$ 2 1 ·1 ':l' pI 1:91
2SOl':l ·S ) 0 · 1B pi 2 U
2SO)5 ·S 40 . l H pI 2 .69
2S009- t 1 6 · , ) pl 114
1!lO12· t it · UI '" I 91
1501':l · t 22- 15 1 pl 197
7!101S·t JI) ·~SDf 243
15O)':l · ' to · )SlpI 269

N o. 10037
NO-STR ING

DIAL
No strings-no backlash.
The po.n ter IS drrven by
a tre oore toothed rack
r id in~ in an extruded
a luminu m c han nel. illu ­
m inated sli de ru le d Ial
with 11.1 rat io. Sca le
length 6 1"4: " . For hehind
panel moun t. $13.05

designed
for
application

)4100-081 S 59
JUO(j -ll .59
J300- ' 2 .14
31100-12 .59
JlOO ·~ 84
JUOO-U .59
]UOO -~ es
)1)00· \00 S9
14 lOO-!IOO .59
JJOO .J6Q ,95
)4300 ·1000 .59
1)00·1100 .95
J30(H!IOO .95
14lOO ·~ .S')

lind U"
R-F CHOKES

No. 90 6 51
GRID DIP

METER
Stab le - reliable - ac ­
cu rate - c onve men t ,
Tunes 1.7 to 300 m e.
205 ' d rum d ia l w,th
seven equa l le ngth
scales. Coi ls have orctec­
tive covers . 3 ·3 116" x
3~ " x ] H. Complete w ,th
carry ing c ase. S 96.n

INQUI RE ABOu t OUR CO MPL[TE
l l firll( OF MINIAT UR IZED COMPONENTS

.JAMES MILLEN
MFG. CO., INC. ®®

MALDEN , MASSACHUS ETTS

PRECISION COMPONENTSFOR THE RADIO AMATEUR

m~
TWO Mel ."
SIX M.'e'l
• 10 M• •,,,
UN Mete<,
10 IS Mrte",
10 I~ 10 Mr l'H
10 Iht.u
&0 'XI M~"I
to Il.lrl.rl
10 (0 Mrler.
1100 M~rf l

lOlll fR( Q
Al l 11""'0
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NEW SINGLE-BAND BEAM
FROM MOSLEY

Model CL-20

•
e aSSIC

WITH

EXPANDED OX

CAPABILITIE
ON 20 METERS
DON'T LIMIT YOURSELFI

When you install a 20 meter beam. there is only one
antenna investment you can afford • . • The NEW CLASSIC 20
with expanded OX capabilit ies. thanks to the new
Classi c Feed System. " Ba lanced Capacitive Matchinl!::'
This new array promises to be the most un iversally accepted
amateur beam ever deve loped for 20 meters.

TAKE A LOOK AT THE V ITAL STATISTICS I
• FORWARD GAIN: 9.8 db compared to re ference dipole;

11 .9 db over isotropic source.
• POWER RATED: 1 KW AM/CW; 2 KW P.E.P. SSB input to the f inal.
• SWR: 1.5/1 or better.
• MATCH ING SYSTEM: Balanced Capac it ive.
• FEED POINT IMPEDANCE: 52 ohms.

• NUMBER OF ELEMENTS: 5. Aluminum t ubing; 6063-T83._~2::.. _-=::::::::::........
• MAXIMUM ELEMENT LENGTH: 38 ft. 1l> in. ...
• BOOM LENGTH: 46 ft.
• RECOMMENDED MAST SIZE: 3 in. 00.
• TURNING RADIUS: 28 ft.
• WIND SURFACE: 18.7 sq. ft.
• WIND LOAD l ElA Std. 80 MPH ): 364 .45 Ibs.
• ASSEMBLED WEIGHT: Approx. 139 Ibs. U. S. PA T. NO. 341 9872

• SHIPPING WEIGHT: Approx . 145 Ibs. v ia truck.

For detailed brochure write. . . Dept. 19 8G

Manufacturing TV Antenna-Accessories
for nearly a Ouarter of a Century.

Wr ite for the Free Booklet .
"HoW to Improve Your TV Picture"

Department 198TV

....1."~~ 4610 N. LINDBERGH BLVD., BRIDGETON, MO. 63044

See page 10 2 fo r New Reader Service June, 1970 • CO • 11
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The Midwest YL Convention will be held June
19-21 , 1970 in Flint. Michigan. All YLs a re in­
vited to " mak e Michigan your vacation spot"
th is summer. and join in the convention activities
which will be held at th e Drifter Motel, 0 -4 186
Corunna Rd.. one-ha lf mile west o f 1-75. They
bcnin wit h a buffet supper Friday eve. On Satur­
day the lu ncheon a nd banquet will be a t the
Sveden Ho use a nd O~1s are invited to the ban­
quet. Write to: Ma rion Bees. W8UAP. 2039 E.
\Vhitt emore . F lin t. Mich. 48507. for reservations.

Nashville , Tennessee
A Music City Ham fest is planned for June 21 ,
by members o f the N ashville Amateur Radio
C lub a nd th e membe rs of The O ld Hickory Net.
T he reserved site for the event is the Ed win
\Varner Pa rk. picnic a rea # 3. There will be
a mple parki ng space, pla yground for the child­
ren. picnic ta bles. a nd shel ter in case o f bad
weather. Stations will be set up on 75, 6. a nd 2.
Plenty o f prizes will be given out. Activities
start at 12:30 P. ~f . Fo r fur ther de ta ils write to:
Theda Givan, K401 Z. Box 2fi . Whites C reek.
T enn. 371 89.

Huntingdonshire, England
T he Uni ted States T hird Air Foree has given
permission for the A mateur Radio Mobile Soci ­
ety to hold their Carniva l Rally on J uly 5, 197 0,
a t Alconbury, Uni ted States Air Force Base in
Huntingdonshire. Engla nd . There will be talk-In
sta ti(:ms o n J60 and 2 meters. Any inquiries re­
ga rding the Rally o r regarding Reciprocal Lice n­
xmg a rra nge me nts should be add ressed to: BC l\1/
ARMS. London. W.c.1. Applicat ion form s for
British reciprocal licenses ca n be obtai ned from:

Minist ry of Posts a nd Telecommunication,
Telecomrnunicarions a nd Radio Regulatory

Depa rtment.
Rad io Regulatory Division,
A mate ur & Speci a l Licensing Branch,
Waterloo Bridge Ho use,
w aterloo Road,
London. S.E. 1.

The cost is £3 ($7.20) fo r a Fixed License or
£ 1. 10. a d . ($3 .fiO) for a Mo bile I.icense. Ama­
le urs ca n a pply fo r both. o r either, bu t a separa te
Mobile License is necessary in Brita in for Mobile
operatio n.

Quebec, Canada
T he a nnua l conve ntion of the Quebec Amateur
Provincial Association (RAQ I) will be held in
Quebec City. J uly 10- 12. 1970. All amateurs of
Ca nada a nd the United Sta tes arc invited to thi s
e xci t ing co nve nt io n. Co nfe re nces, ba nquet ,
dance. contests. plenty o f activi ties for the XVI..
For more informat ion write to : Michel E. Mont­
petit , VE2ASU. RAQI Pro pa ga nd ist, fi B5 74th
East St.. Quebec C ity 7. Canada .

Tacoma, Washington
The Wash ington Sta te Hamfest will be Jul y 11 ­
12, th is yea r. It will agai n be sponso red by the
Radio C lub of Tacoma, a nd will be held at th e
Sportsmen's Cha teau. /64 th a nd Canyo n Road.
south of Tacoma. Plenty of acti vit ies for the
whole family are planned. Ca mping space is

E

D

•

c

A

Sand your check and order 10: Phelps Dodge Com­
mun lcatlons Company. Route 79, Marlboro, New
Jersey on46 - Tel. (201) 462-1680: 3043 Rosslyn
Street, Los Angeles, California 90065 - Tel. (213)
245-1143.

INTERESTED IN MORE
OUTPUT AND LESS

TINKERING?

A. 10 or ' METERS: Cat. No. 512-509 low-profile, 18"
rool-Iop anlenna. 50 wells Input, 1.5:1 VSWA. 50
ohm Impedance. 50 KHz bandwldlh et 28 MHz. 100
MHz at 56 MHz. Aluminum radiator, high-Impact
po lyslyrene base. Weigh t - 1Vz Ibs. PRICE $25.00
(specify exact frequency).
B. I and 2 METERS: Cat. No. 251-509, for 150
walls Input. 2.5 db gain on 2 meters, unity gain on
6. 1.5:1 VSWA, 50 ohms Impedance, maximum length
or radiator, 56Vz Inches. Weight -1 lb. PRICE
511.50.
C. 2 METERS: Cat. No. 485-509. ~ wavelength
chror.le p lated antenna. 250 walts Inpul, unity gain.
1.5 :1 VSWA. 50 ohms Impedance, UHF female Input
connector. Weight - Vz l b. PRICE $22.20.
D. % METER: Cat. No. 381-509. 3.5 db gain root-top
antenn a series consisti ng ot two spring-tempered
stai nless steel radiating elements separated by a
phasi ng coli . Operates a8 an end-ted colll near array.
75 watts Input. 1.5:1 VSWR. 50 ohms Impedance,
bandwidth 15 MHz. Weight - 1 lb. PRICE $15.25.
E. % METER: Cat. No. .419-509. % wavelength
chrome plated antenna. 150 walls Input. 2.5 db gain,
1.5:1 VSWR. 50 ohms Impedance. UHF temate Input
connector. Welghl- Y.z lb. PRICE $25.00.

~
~

PHELPS DODGE ~:::=A_~

(Look into ham antennas
from the people who

make the best commercial
models. Us!)

I-..r---, r
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Put more
adventure into

Amateur
Radio

The Power-Mite Includes a Synchrodyne direct conversion receiver and solid
sta le CW transmttter. DrUt Is less than 100 Hz. Adequate rece iver sensi tivity
even for "down under" OX slgna's. An " M" derived filter provides 2 KHz
selectivity. Bultt-ln side-tone. rece iver mu ting . Integral break-in key ing with
adjustable de lay (PM 3A only) makes ope ratin g vi rt ually effortless. Keying Is
c lean and wave shaped for easy copy.
A compact Pcwer-Mlte tren ecetver excels as a traveling companion. It needs
only an antenna, key, headphones and a lantern battery tor Instant
CW communicati on wherever you are.

POWER-MITE PM 2 $54.95
POWER-MITE PM 1 $49.95 (LESS CASE)

Ideal lor the Novice, portable operation, OAP
work and emergency service. It may be used to
drive a linear amplifier .

$69.95
$79.95

POWER-MITE PM 3
POWER·MITE PM 3A

Old timers who are a little bored with high
power are find ing the Power-M ite a refreshing
challenge. Beginners expe rience all the thrills of
conquering distance and making new friends .

Transce ivers are w ired. ready-to-operate low power band-switching packages, with flywheel tun ing and
slide-rule dial. The PM 1 & PM 2 can be crystal controlled for Novice use.

SPECIFICATIONS PM 3 I PM 3A PM 2 I PM 1

Frequency range (Band) 40 meters (Range) 7.0~7.4 MHz
20 meters 14.0-1 4.8 MHz

(Band) 40 meters
80 meters

(Range) 7.0-7.3
3.5~.0

MHz
MHz

Finish Baked enamel . End pane ls, walnut
wood gra in .

(same)

Power Requ ired 12 volts DC 30 mao to rece ive
450 me. to transmit

12 V. DC. 20 ma. to receive
200 maoto transmit

Seml-ccncuctcr Devices 1 dual-gate MOSFET. 1 Integrated
ci rcuit. 8 silicon transistors

1 dual-gate MOSFET, 1 Integrated
c ircu it. 4 silicon transistors

Types o f Reception CW-SSB·AM CW-SSB-AM
selecllvlty 2 KHz at 6 db down points (same)
Sensitivity Less than 1 uv (same)
Antenna output Impendence PI Network 50-75 ohms. Fixed LInk
Aud io Output Impendence 1000 ohms.

Frequency response ::!:: 3 db 200-2500 Hz
(same)

Frequency Stabili ty
Powe r Input

Less than 100 Hz drift. No warm up (same)
Approxima tely 5 walts Approximately 2 watts .

Front pane l controls

Tuning
Size

On-Off. 40-20 band switches (3), On-olf, 40-80 band switches (3) ,
transmit-re ce ive, vo lume, receiver transmit-receive, volume, VFO/crystal.
peak, tune-cperete, tune. receiver peak, oscillator tun ing and
load. Metered ampli fier. amplifier tuning. Metered amplifier.
Head phone tip Jacks. Head phone tip Jacks.
Slide-rul e dia l. Flywheel tun ing (same)
HWD 4 Y,z ", 10:MI " , 6% " (same)

Shi pping weight 3 pounds 2~ pou nds

lOW COST ACCESSORIES FOR POWERAlfTE TRANSCEIVERS ARE AVAILABLE

Dept. C

TEN-TEe,INC.
SEVIERVILLE, TENNESSEE 37862

When vis iting the
Smokles come see us l

We're 15 mi. N. of Gatl inburg

See page 10 2 for New Rea der Service June,1970 • CO • 13
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to drill.• All cables,
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available. Dinner reservations for Saturda
night must be made in advance and tickets co;
$5.00 which includes registration. For reserva
lions. accommodations, and complete informa
tion write to : John Austin, K7CZF, 8478 East
side Drive, N.E., Tacoma, Washington 98422.

Michigan Cily, Indiana I
Indiana Radio Club Council's Annual picnic wi\
be held Sunday, July 12th at Memorial Park
Michigan City, Indiana. Write to: William Can
non, W9ILS, for information, tickets, and reser
vations at 205 North Roe ske, Michigan City
Indiana 46360.

Evansville, Indiana
The Tri-State Amateur Radio Society would tikI
to announce its 23rd annual Hamfest to be hele
Sunday, July 12, 1970, at the 4-H Rural Youtt
Center on Highway 41 North. Advance regis'
tration SI.50 and S2.00 at the door. Fordetail
contact Jack Young, K9LAU, P.O. Box 492
Evansville, Indiana 47703.

MI. Pleasanl, Iowa
The Mt. Pleasant Amateur Radio Club cordially
invites you to attend the Southeastern Iowa
VHFers Picnic, to be held at McMillen Park, in
Mt. Pleasant , on Sunday, July 12, 1970. Doors
open at 9:00 A.M. Pot luck lunch, free coffee:
trunk sales. Everyone welcome. No charge. Talk
in on 50.480 and 3.950 mc. Call WBOAKS.

Cadyville, New York
The annual Hamfest of the. Champlain Valley
Amateur Radio Club will be held on July 19,
starting at 10:30 A.M. at the club shack on the
Akey Road, Cadyville, N.Y. (7.2 miles West of
Plattsburgh on Route 3). Food and beverages
available on the grounds, talk in on 146.34­
146.94 f.m. (W I KOO) and 3925 kc s.s.b, (WB2.
EWl). Send advance registrations ($1.50) to
CVARG, Box 241, Cadyville, N.Y. 12918. I

Fermanagh, Northern Ireland
For the second year running an amateur Radio
station will be established fo r the duration and
in conjunction with the 1970 Ferrnanagh Festi­
val. The station. GB3 F RE. will be in action at
the Townhall Enniskillen, fro m Friday, June 19
through Sunday, June 28th. At least two fully
equipped operating positions will be set up using
KW and T RIO transceivers feeding antennas
consisting of an inverted Vee for 160 meters, a
horizontal trap dipole for 80- 10 meters and a
Hygain 14 AVQ fo r 40-10 meters. Operating
time . which will be mainly in the evenings, will
be spent most of the time on 160. 20, and 15
meters s.s.b. and c.w, The Fermanagh licensed
amateurs which only number three will be as­
sisted by amateurs from other counties du ring
ths period. The principal objects of G B3 F RE.
are: To enable amateurs throughout the world
to have a contact with this rare county. To
publicize Fennanagh. To interest members of
the public in Fermanagh and elsewhere in ama­
teur radio. A special QSL card will be issued to
all stations from who a QSL is received. Last
year, G B3 F RE was in great demand and worked
approximately 800 stations in all continents.

15800 Comm.rt. Park Oriv.
Brook Park. Ohio 44142
Phon. 1216) 267·3150

NEW-TRONICS
CORPORATION

Overall height is 48'. Complete
with 17' RG·58j U and Pl·259.
Amateur net $34.70.
Mod e l BBl·I44-Same speclfl ­
cations as BB l T·I44 lor installa­
t ion on roof, deck or fender in
3""- hole. Installs on roof without
pulling cars ' header. Amateur
net $27.70.

MOBILE

performance
at 2meters

More than twice power gain is
yours for the asking-Get the
Model SSl T·144 with Hustler' s
proven quality and,the only o/a
wavelength mobile antenna
supplied tota lly ready fo r ln­
stallation and operation. Easy
installation on lip of trunk.

is Better than
Excellent! - - - -,----- \

r -YOU-cU -GilM- EXlEMDED \
, RAMGE-REDUCED

\ MO'S~~~~~~~~~~~_-JL-_---
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"

The R-S3D. "The Receiver
for the Discriminating
Amateur!"

Designed for the exacting
requirements of laboratory,
broadcast and HF monitor­
ing and point-to-po int co m­
municati o ns systems.

S79500

•
IV

Write for free brochures. Just tell us your
specific type of communications interest.

galaxy electronics
" Pacesetter in Amateur/Commercial Equipment Design "

'22950

'5500 0

The GT·SSD Transceiver ­
"the One with the Hot

Receiver!"
Here is TOP performance for
the most critical Amateur !
Power to spare - 550 walls
SSB, 360 walls CW ! 550
walls of " Talk-Power" ... top
sensitivi ty, amaz ing ly h igh
stability.

"

The FM-21 D. " Hottest Value"
in 2-Meter Communications!

143-1 49 MHz frequency
range. Th is solid-state, FET
front-end transceiver offers
no co m p ro mise perfo rm ­
ance for d irect or repeater
communications.

10 South 34th Street· Dept. CQ-KK54 • Council Bluffs, Iowa

See page 102 far New Reader Service June, 1970 • CO • 15



BY HOWARD G. MC ENTE E.* W2S1

Pari I

This two part article covers the history of radio control systems of models and
the present day controls . Much of the early work done in the area was
accomplished by amateurs as the control system was operated in the old 5
meter band. Part I below covers the history and development and Part 1/ will

cover the present day techniques and equipments .

T liE control of va rious sorts o f models by
rad io is a n absorbing pastime for seve ra l
hundred thousand Americans. incl udi ng quite
a few lice nsed amateurs. We will try to cove r.
in this article and a succeeding one. a little of
the history of model radio control (or RI C as
il is widel y termed) the types of models in usc
toda y. the equipment that is now predom inant
and a bit on how it functions.

*490 Fai rfield Avenue. Ridgewood. New Jersey
07450.

Typical high speed RIC croft of the closs coiled
" Ski Boots ." It has a fibergla ss hull and the radio
controls the throttle a nd rudder . The entire ra dio
installa tion is in a wate rproof bo x a t the ste rn as

these speedste rs often flip ove r.
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"Modern" rad io control m ight be said to-have started a round 1937: at that time
C li nton DeSoto and the la te Ross H ull devel­
oped much new eq uipment a nd had man y
su ccessful fl igh ts with seve ra l large model
planes. The resu lts of their work were de­
tailed in QST a nd other magazines of the da y.
They we re able to pe rsuade Ra ytheo n to
develop a special gas tu be ex press ly fo r RI C
purposes. O f course hot h hobbyist a nd othe r
RI C experime nters had been active long be­
fore th is: crude RI C "flying bombs" had bee n
tried during World War I. fo r example . But
the impetus and publicity given to model RI C
by the A RR L grou p interested many other
amateu rs in the fiel d . Also . in 1937 ca me the
first widely pu blicized RI C model plane I

contes t he ld at the Natio na l Model Ai rplane
C ha mpionships t l Oth of a con tinuing se ries)
in Detroit, While tha t first , ats RI C event
had only sis entrants. and successfu l RI C
night was demonst rated bv onl v one flier.

• • •

(two others tried a nd the rest abstai ned) the
pattern for fu ture meets was establi shed .

By 1939 much prog ress had been made:
the magazine " Radio" ca rried a lengthy a rti­
c1e hy Californ ian Ed Rockwood describi ng
a rudimentary form of what we now call
"proportiona l control:" which is practicall y
universal today,

Proba bly because the ARRL ex peri ments
had been accomplished on wha t was then

See page 102 for New Reader Service
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No, th is is not a full size Cub gett ing ready to tow a KA6E glider aloft . I t's really an 8' span RIC Cub
built by Jerry Nelson and the glider (which the Cub does tow) is a scale 12 footer. T he glider model
which Nelson manu factures has rudder. elevato r, ailerons and wing spoilers controlled via RIC.

•

the 5 meter amateur band, most all operation
up until WWII , and for several years there­
after, was also on similar frequencies.

The war brought great advances in elec­
tronics, of course, and model RI C profi ted
considerabl y therefrom. The prewar Ray­
theon gas tube was reduced in size, designated
the RK6 1, and was in use for the next 10
years or so. These gas tubes allowed extreme­
ly simple super-regen ci rcuitry, had fa irly low
fi lament current, The plate current was only
about 1Y2 rna maximum, so very sensitive
and delicate relays were required. Despite
their seeming advantages these tubes had
serious drawbacks; they cost m uch more
than sub-miniature hard tubes, and useful
life was only a couple of hours. (This life
could sometimes be extended a bit by "cook­
ing" the tubes in the kitchen oven.)

Sub-miniature tubes, mostly from the
Raytheon line were put to wide use by ex­
perimenters. A few of them are still in use
today. but of course transisto rs sounded the
death knell fo r all tubes in this field where
reliabil ity, small size and light weight, plus
minimum battery power drains were prime
factors.

Surplus
Surplus gear from WWII provided low

cost sto rage cells and vib ra to r power sup­
plies. batte ry tubes, meters, antennas and
other parts that allowed experimentation at
very low cost. Several New York surplus

See page 102 for New Reader Service

dealers specialized in RI C parts and equip­
ment. Transmitters up until perhaps 1955
were almost universally of the ground-based
type ; long vertical antennas and heavy battery
supplies helped put out husky signals to make

•
up for the shortcomings of many of the

•receivers.
At that time virtually all receivers were

super-regen ; a fai r num ber of such regens are
still in use. They provided good sensitivi ty
and real simplicity, but were ofte n difficult to
adjust and even more difficult to keep in
adjustment. The majority of receivers. and
transm itters too, utilized only a single tube.
Receiver tube currents were qu ite low and life
quite good (except for gas tu bes). Transm itter
tubes, however, were pushed to, and often
beyond, their limits in an effort to achieve
better range and reliability. Miniature l !h
volt fi lament tubes were often driven to over
5 watts, well beyond both plate current a nd
voltage rnaxes, and far too much drain for
the fragile fil aments to wit hstand for long.

All the early equipment was c.w. operated;
at the transmitter you simply turned the signal
on and off. Most transmitters had a plai n
pushbutton to allow such keying-but the
operator needed a very educated thumb to
send the proper signals, especially when dis­
aste r was impending. Around 1950 some of
the more advanced experimenters showed
that much better reliability, and immunity
from interference. could be had by leaving
the transmitter r.f'. on conti nuously and key-
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A typical multi-control stunte r built from a kit
made by Dumas Products, Inc. The 62" span
plane is called the Triton and was designed by

Jim Kirkland.

ing an audio tone to move the controls in the
model. This required more complexity at
both transmitter and receiver (more than one
tu be for both) and the majority of modelers
stuck to the simpler c.w, systems.

New Frequencies
T he early fifties saw another real milestone

reached when the FCC announced RI C
hobbyist spots at 27.255 mc and 465 mc
where licenses could be had without need for
learning the code or takin g any sort of ex­
amination. This move reall y opened the
Iloodgates of model RI C activity, both on
the part of hobbyists, and by providing econ­
omic incentive for the start of a real RI C
manufacturing industry.

Actually, 465 me was never too widely
used. The equipment had to be type-approved
by the FCC, a lengthy and costly procedure;
only two makers stuck it out long enough
to obtain FCC certificates. The equipment
required heater-type tubes for both trans­
mitter and receiver, thus fil ament supplies
had to be heavy, or of very short life. Nickle­
cadmium cells hadn't reached the hobby field
at that time; had they been available it is
possible that 465 mc might have enjoyed
much greater use, as the nickle-cads would
have provided reliable lightweight "A" bat­
teries of conslant voltage.

The 27.255 me spot was proven useful for
model RI C by a few selected modelers
affi liated with the Academy of Model Aero­
nautics, for many years the governing body
of model avia tion. Al that time, 27 was not
a "band" as we now have- il was just a single
spot frequency. As more and more new
RI Cers started operation on this spot, con-
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gestion and interference got worse and worse.
The AMA requested additional exam-free
frequencies for RIC. Finally in 1958 the
FCC set up the Citizen's Band arrangement
we have today, which allows RI C operation
on six spot frequencies buried in a welter of
CB phone frequencies. Again model RI C
had room to expand, and did . But phone
transmitters on the Citizen's Band, plus traf­
fic light systems and other non-hobby opera­
ions grew right along with RI C. As inter­
ference got worse, the AMA eventually re­
quested that RI C be allowed in the area be­
tween 72 and 76 me, In 1966 the modelers
were given fi ve spots in this band for "exclu­
sive" model control purposes. Actually, other
services were then using frequencies very near
the RIC spots and still more arc today. But
72 was great for RI Cers after the cacophony
heard all over the 27 band. In many areas, of
course, the 27 mc spots are still very useful,
so even though we have the "safer" 72 spots,
much successful fl ying is accomplished on 27.
But the possibility of a nearby phone trans­
mitter "taking control" is a distinct risk in
many areas, and often results in a spectacular
crash with liklihood of serious personal and
property damage, to say nothing of losses to
the unlucky flier. It was mainly this very pos­
sible danger of interference-caused crashes
that led the FCC to set up the 72 mc spots.

The rules and specs made superhets prac­
tically mandatory on the 72 mc spots. Worse
and worse phone interference and a desire to
operate more than one 27 mc plane at a time
at model flyi ng fields had already started a
movement to superhets on 27. A little later,
mainly due to haphazard RI C manufacturer
selection of frequencies on the 50 mc band,
the AMA had set up seven spots here. These
are in practically universal use by RICers
operating on this band today, but are not, of
course, required by the FCC. The 51.00 and
52.04 mc frequencies were designated solely
for USe with super-regen receivers. For super­
hets the spots are 53.100, 53.200, 53 .300,
53.400 and 53.500 mc. Careful study pre­
ceeded these selections; the modelers did not
want to operate near the low end of the band
due to heavy amateur activity there (The 51
mc spol has seen little use for this reason.)
The 5 1 and 52.04 spots were spaced widely
apart, both from each other and from the 53
spots, to allow super-regen operation con­
current with superhets at the same field . We
didn 't want to go too close to 54 mc as there
arc many second harmonics there, from both

See page 10 2 for New Reader Service



Manufacturers of Radio Control Equipment

Royal Ek'ctron ics Corp.
&190 E. E¥l ns Ave.
Denvee , Colo. 80212

A~ Rl cho Conlrol
80'\ III
IhUlnsvillr. \to . b40) 7

o.bil t:leclrontn.lnt' .
11601 "-nl bc'1A"~ .

Gard~n G"",~. Calif. 'H M O

Ht uh Company
" Bf'nlon Harbor. Mich. 49022

Cannon Ekc'u oniCi
1.l4OO-26 Safko)' 51.
!'Ii . HoIIY"l' IJtJd . Cali(, 9 1605

\(odri Recl,r~, Co' p.
2500 WoodbrtdJr A..e.
f..di son . v.J. 088 17

Kn ft SyiUtmS
450 W. ( ..lirorny SUet"
Vista. Cabf. 9 2083

t:K Products Inc.
J2 H W. Enless Blvd.
nuUI. Te".u 7MJSJ

by the AMA. The RI C boat and car groups
also have organizations to sanction meets.
The biggest model plane meet in the U.S.
each year is the Nationals; as man y as 1500
modelers may enter, and there could be 100
or more entrants in the various RI C events,
quite a contrast with 1937. T he Nats will be
held at G lenview Naval Air Station north of
Chicago in late July of 1970. The U.S. Navy
has co-sponsored the Nationals with the
AMA continuously since 1948. International
RI C competition has grown to the point
where there will be a Stunt meet every two
years, with an RI C Scale World Champion­
ships during the yea rs between. The 1969
Stunt World Champs was held at Bremen; 25

Exact scole model of a Russian YAK plane (full
size stunt competition) built by Iowa modeler

Claude McCullough,

RI C and CB phone rigs. Consideration also
was given to avoiding image troubles on the
superhets.

Model Types
Rough estimates put the number of RICers

in the U.S. today at around 300,000. Perhaps
90% of these are model plane fl iers, 8% run
RI C boats, and 2% are RI C auto enthusiasts.
Some modelers are active in all three fields.
Organized RI C ca r activity is quite new, but
is expanding rap idly, as indeed is all of the
model control fie ld. Planes come in a wide
variety of styles, but so-called "stunt" planes
predominate. Various more specialized cate­
gories include pylon racing, fly ing exact scale
models of full-sized craft, piloting RIC
gliders or planes that opera te off water. While
there are several hundred RI C plane com­
petitions each year, by fa r the greatest per­
centage of modelers fl y in the "sport" cate­
gory, the so-called "Sunday fliers." They
might pilot any or all of the above categories,
and possibl y more unusual ones besides.

As the ir name implies, stunt planes are
designed and fully capable of doing just about
every maneuver in the book. T hey have en­
gi nes of high power; some engines we usc
weigh only 14-1 6 ounces yet provide well
over one horsepower in the air. These planes
are often trimmed for " neutral sta bili ty,"
the y go where you point them; man y travel at
60 m.p.h.i o r more. Scale planes are generally
slower, heavier, are very carefully detailed
and decorated in copy of their prototypes,
and arc sometimes rather marginally stable!
Many multi-eng ined stunt and sca le planes
have been successful. Pylon racers, as one
might imagine, arc desig ned and built mainly
to go fast . They hit well over 100 m.p.h. on
the straightaway. Racing ru les speci fy maxi­
mum engine size but "hopping up" of these
engines and USe of exotic fuels enables them
to produce fantastic powers for short periods.
T he models must be close or exact scale
copies of "Goodyear" racers; points are given
for good fi nish, etc,

RI C gliders can soar for man y hours on
rising currents of warm air (thermals) or on
the lift caused by wind impinging upon an
upward land slope. Water planes rise from
and land on water, of course; they are often
ordina ry stunt planes with floats subst ituted
for the whee ls. Flying boa t ypes are also
popular and eITecive.
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RIC Plane Meets

RI C plane meets arc genera lly sanctioned
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Sr"nlon flobby Shop Inc.
4734:-0 . \fihuukn An.
{ ' hie;!!", III. h(6)O

Manufacturers of Model AirplanesRetailers of Models and RIC Equipment
"m~ric.a ·llIobby ('t nltr
14fl w. 12 51,
~t" YOfk . S. Y.IUOI I

Carl Goldbc'rg \-lude-I..
2545 W. Cc-rma k. Rd .
Chicago, III. hObOH

Top Flilt' Model... Inc.
2635 S. Wilbadl Ave.
Ch icagll , III. Mlttlft

lIu bby I'foupk
I JO E. JJrd Sf.
U~ Anrln. C.. IlL YOOI I

Pull." Hubby Depr . Slnft'
JI 4 f"ift h ""t'.
~f''''' Vor... . N. Y. 10001

SIC-fling Mt)(JC'h Inc.
Ik' lfirid Avf'. a. Wj'l" 51.
Phibdt'lph ia, P.a. ItH 44

L.a n~, Indu..I'~" In,",
Briarwuud Rd .
();IL.\lo t_ ld . (~. 305M

countries were represented and there were
67 stunt fliers . (Any num ber o f countries m ay
enter, but teams are limited to a maxim um
of thre~ fl iers.) T he U.S. has been very suc­
cessful m these World Championships.

Conlrols
Stunt planes can have just rudder control­

or as many as seven or eight controls- but the
m ajority have R/ C-operated rudder, aile rons,
elevator and engine throttle. Many have
steerable nose or tail wheel, and wheel brakes
to facili tate ground taxiing. Other controls
might be working wing fl aps, retractable
landing gear, variable mixture control on the
engine carburetor, etc.

Wit~ a plane designed for this purpose,
and WIth a cornpetant pilot, a plane with just
rudder control can do surprising maneuvers
including loops, spins, wingovers, rolls and
many others. Addition of elevator control

The EXULTANT THRILL
- RADIO CONTROL!

Take you r model p lane off. climb it. pu t I t

through vartou~ maneuvers. make it land and
tax i up to you ! T hat's w hat vcu can do now
with modern radIO con t rol . For the most soc­
cessfut lIying model kits, and the tcwest-pnced
almost -readv.to-tjv Ranger 42, ask you r hobby
dealer abou t Carl Goldberg Models, the best in
f lYIng. 0, send for cataJog_

••••••••••••••••••••••••
• CARL GOLDBERG MODELS INC. •
• 254 W. Cermak Rd., Ch icago, III . 60608 •
• I am sending lO t for 4 p g. Illu st r ated Cata - •
• log ,,:,.i th .. ~ecommend~tions on Start ing in •
• R IC, Bastc Ex p lanatIon of R IC E qui p- •
• ment and Radio Control D ef i n it io n s. •

• NAME •

• ADDRESS •• •
• CITY •

• STATE ZI p ·• •••• •• •••••••••••••••••••
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makes many of the maneu vers easier and
smoother and enlarges the list to incl ude out­
side loops, inverted flight and so on. Planes
which are equipped with a ilerons use the
rudder very lillie-mostly for takeoffs (the
rudder will steer the plane during the ground
run, when th e ailerons are not effective) a nd
one or two air maneuvers. such as spins and
wingovers. Turns are generall y made with
ailerons only.

In the more ad vanced systems, all four
main controls-and some of the auxilia ries
me ntioned-arc handled by separate servos in
the model. However, simpler systems can
provide rudder, elevator and throttle control
from a single servo. We'll go into more detail
on these matters in Part II . However, we
should mention that equipment for a minis­
cule rudder-onl y plane (such planes may have
a wingspan of as little as 12", engines may
weigh as lill ie as .8 ounce) powered by cells
potent enough to steer the plane for 20 mi n­
utes or more. These tiny planes have flown
successfully powered by midget glow-ign ition
engines. At the other end of the range, four­
control systems of the latest design average
o ut around 12-1 3 o unces and the nickel-cad
ba ttery will provide power for as much as
fo ur hours before requiring a recharge.

We should perhaps note here th at there is
growi ng use of hobby-type RI C equipment,
engines and even complete planes in research
and development by industry, by manufac­
tu rers catering to the Armed Services, in
ente rtai nme nt (TV and movies) and so on .
Hobbyists working in these fields are usuall y
responsible for these "serious" uses o f hobby
gear-but results are generally so satisfacory,
and costs so low (co mpared to use of equiva­
lent comme rcial rather than hobby gear) that
such util ization is on the definite upswing.
Such widely kn own esta blishments as NASA.
Sandia Labs. Lockheed, the U.S. Army,
North American Rockwell , Ford Motor Co.,
Prall & Whitney Airc raft, General Dynamics,
many college research groups and many
movie concerns have put RI C "toys" to doing
serious work-and almost without exception
have been very enthuiastic over the results.

[To be continued]
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New action in RIC racing .. .
Heathkit "Spectre" 1/8 scale
~-.-....~R/C car kit only $4995*

Put your Heathkit Spectre on a tough track, rev up to 25 mph .. . and get set for thrills ! Nothing tame
about this. It takes technique a nd savvy. And it's rewarding because your skill and workmanship will show
... and win! You can do a lot with a Spectre : use .15 to .23 cu. in . engines, adjust caster and toe-in for
flawless tracking. and deck out the GT-Sport body to shame Detroit. No other RIC car kit has so much
for so little money. There's a 16-gauge chrome-plated steel chassis. a 19 %' body of tough Cycolacw brand
ADS, an RI C compartment that sta ys clean, butyl ru bber tires, mag-type chromed nylon wheels that
lock onto axles, independent front coil springs and an adjustable centrifugal clutch on a 5.5 :1 gear ratio.
Any RIC elec tro nic system with 2 servos will do; so you ca n' t go wrong. Order yo ur Spectre toda y.

Kit GD· I 01, RIC car only, 8 Ibs. .•.. ....... .• ..... . . .. ..... . .....•• ••• •••.•..••••• •••.....•.••. $49.95·
Assemble d GDA. I 0 l . l , Veco .19 RIC engine. lib $19.95·

• •New value in RIC electronics .
Heathkit

3-Channel Propo
only $12995*

nesenc es th ese and
over 300 other Heath­
kits. Save up to 50%
by bull dln l lhem you r·
sell. Use coupon and
send lor your FREE
copy !

)

" In the driver's sea t" ... that's where the new Heath- Servos have 2 shafts that travel 5/ 8'" with 3 lb. thrust.
ki t 3-channel R/ C system will put you . . . with total plus a ro tary o utput with over 100° rotation. They
control thanks to reliable digital circuitry, interfer- mea sure only 1·7/1 6'" H x 15/16'" W x 2·9/1 6'" L. The
ence-free operation and dependable servos. The pow- G D-57 is the most value ever offered in a 3-channel
erful transmitter has a factory assembled RF circuit. rig. Save even more when yo u buy the system.
Trim controls leave the sticks always centered for Kit GO· S7. transmitter, receiver. 2 servos. bat-
better control. The receiver in nylon case weighs only te rie s, cha rging cord , switches and soldering iro n,
2 o z. and measures only 2-9/32'" L x 1-3/1 6· W x (specify, 2 7 MHz, 53 MH z, or 72 MHz - 7 2 for
1-5/ 32'" D. Ceramic IF filters assure sharp selectivity. planes o nly), 11 Ibs $129.95·
Its do uble-tuned front end, R F amplifier a nd dual Kit GOA. S7·1, transmitter, battery, charging cord,
AGe give interference-free reception. Rechargeable (specify freq. desired), 5 Ibs... . . . . . . . . . • . . $54.95·
nickel-cadmium batteries in new flat packs power Kit GOA· S7· 2 , receiver only. (specify treq.),
bo th the receiver and transmitter for up to 4 full hours. 1 lb $34.95 ·

FREE '70 'I H7.~~;;'p.~.~;;,:-;;.;------ (E &WI:I:IaJ--1
I Benton Ha rbor. Michi l an 49021 • $ <;" "-,t,.,, H <;0",".'" I

CATALOG 1 0 E' clOS' d "l . ,'""h'",.,. I
Please send model (5) II0 Please send FREE Healhkll Catalog. I

I N, m, I
I Add,... I
I Cily Slale li p I
I Pnces & speclfl callons subject to change WIthout notice. GX ·209 IL "'Mall order pnees : F.O.B. lactory.__________________________J
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lor the most advanced antennas under the sun !

• Maximum power input 1 kw AM ;
4 kw PEP

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

Improves transfer of energy to the antenna;
eliminates stray RF; improves pattern and FI B
ratio. $14.95

HY-GAIN t2®@ffim
DER

FERRITE BALUN MODEL SN-86

The 204BA Monobander is ruggedly bu ilt to insure mechanical as well as
electrical rel iability, yet light enough to mount on a lightweight tower.
(Recommended rotator: Hy-Gain 's new Hoto-Brake 400.) Construction
features include taper swaged slotted lubing with full circumference
clamps; tillable cast aluminum boom-to-mast clamp; heavy gauge mao
chine formed element-to-boom brackets; boom 2" 00; mast diameters
from Ph " to 2'12" ; wind survival up to 100 MPH. Shipping weight 51 pounds.

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) $139.95
Model 153BA (3-element, 15 meters) $ 69.95
Model 103BA (3-element, 10 meters) $ 54.95

The best antenna at 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.

HY-GAIN nECTRONICS CORPORATION
P.O. Box 5407-FF. Lincoln, Nebraska 68505

tiger
on

20 meters

...a

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

at resonance
• Feeds with 52 ohm coax
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quency of operation. Since this is
in the frequency range of Channel
2 TV (54 to 60 me), a lot of TVI
can result. Figure I shows the out­
put of just such a transmitter oper­
ating on 50.25 mc as displayed on
a spectrum analyzer. The signal on
the left is the six meter carrier
while the seventh harmonic of the
crystal appears at the right only
14 db below the carrier level. For a
hundred watt carrier, this means a
four watt signal is being trans­
mitted in Channel 2. Anyone who
ever operaed a Sixer knows that
this can be a potent signal.

Figure 2 shows the same trans­
mitter output but with the two gal­
Ion cavity installed beween the
load. The spurious seventh har­
monic is now 36 db below the
carrier level. Using our hundred
watt carrier as a reference again,
we find that the undesired signal
is now reduced to 0.025 watts.
Quite an improvement from the
previous four watt level.

The swept response pattern as
displayed on an oscilloscope gives
pictorial evidence of the cavity's
sharp tuning characteristic. Figure

• •3 shows the response with the
device tuned to 50 mc and the
sweep generator sweeping about 10
me centered at 50 me. The two
birdies riding on the trace are
markers at the 3 db bandwidth
points. They indicate a bandwidth
of 1.53 mc. We can calculate the
loaded Q from this using the
formula:

BY T OM GIBSON ,* W3EAG

A CURE FOR 6 METER TVI

F OR the six meter buff who is bothered with
TVI due to spurious out-of-the-band radi­
ation, I can think of no simpler cure than the
resonant cavity described here. It is simpler
to construct than an L-C filter, requires no
alignment after construction and is tunable
across the entire band.

One of the problems arising in six meter
operation is the presence of the seventh
harmonic of the 8 mc v.f.o. or crystal in the
output. This harmonic will fall in the 58 to
59 mc region depending on the specific fre-

" 1739 Williams Way, Norristown, Pa. 19401.

Q = I .
RW

.'iO
Q = 1.53

Thus: Q = 32.7

Construction
Construction of the cavity starts with two

one gallon cans (from which we derive the
title for this article) . Power handling will be

"•..
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Fig. t -logarithmic display on a spectrum anal­
yzer shows the 50.25 mc carrier with an un­
desired seventh harmonic of the 8.375 mc crystal
appearing at the right 14 db below the carrie r

level.

Fig . 2- Spectrum a na lyz er reveals the effect of
inserting the resonant cavity between the trans­
mitter and the load . The spurious signal is now
36 db below the ca rrier level indicating a 22 db
rejection of the unwonted signal by the cavity.

Fig. 3 -Response of the resonant cavity for a
total sweep width of 10 mc centered on 50 mc.
The two birdies are ma rkers a t the 3 db bond­
width points, 49 .20 mc and 50.73 mc. This gives
a bandwidth of app roximately 1.53 mc for a

calculated Q (loaded) of approximately 33.
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dealt with later in th is article. T he author has
used both oil cans and soft drink syrup cans
with good results. It is necessary to cut the
tops from these two cans bu t the bottom
shou ld remai n inact. The center column is
made of frozen juice cans or, if you're a
weight watcher as I sometimes am, Metrecal
cans. One of the cavities uses 2" copper tub­
ing which docs away with the drudgery of
soldering the cans together fo r the column.
After you have a 13" center column prepared ,
solder it to the cente r of the bottom of one of
the gallon cans. An 50-239 connector should
be mounted next, one on each side of the
can 7" from the bottom. Sec fig. 4.

In order to mount the coupling loops, drill
a hole, large enough to pass the # 12 wire,
I y, " from the outer wall in the bottom of the
can and directly below each 50-239 connec­
tor. Now bend the loop from # 12 copper
wire using about 10" of wire so that the wire
passes th rough the hole in the bottom of the
ca n. Solder the loop to the 50-239 connector
at the top and on the o utside of the can at the
bottom. Cut off the excess wire at the bottom,

The next step is to install the tuning capa­
citor o n the top of the center column using a
flexi ble copper stra p Or braid to make the
connection. A hole must be cut in the top can
to accommoda te the capacitor mounting
bushing. An alternative mounting method for
the capacito r is to cut the mounting hole in
the outside wall of the top ca n nca r the top
so that the tu ning knob is on the side rather
than on top when the unit is finished. This
method was used in bu ilding the second
cavity which is the one on the right in fig. 4.
Note that the tuning knob is on the side, ncar
the lop, facing toward the camera.

Final assembly begins with fishing the
shaft of the tuning capacitor through the hole
in the top can. After this is done and the
capacitor has been secured, all that remai ns
is to solder the lip of the bottom can to the
lip of the top can. A hundred walt iron should
be sufficient. I tried a propane torch, at fi rst,
and found tha t it overheated the work
terribly.

Power Capacity
The power handling capacity of this cavity

is limited by the spacing of the tuning capa­
citor plates. Measurements made on the two
cavities referred to in this article, indicate a
voltage transformation of about five to one
from the input loop to that at the top of the

See page 102 for New Reader Service
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I would like to express m y a ppreciation to
Amer ican Electron ic Laboratori es, l nc. ,
Em'Tcch Di vis ion at M ontgomcryvilte Pa..
for the usc of la b facilit ies in developing much
of the data presented here includin g the
waveform photographs. _

Fig. 4 -Construct ion da ta for the six meter tun­
able cavi ty. The outer ca se is form ed from two
one gallon ca ns and the inner column from 2"
co ppe r tubing o r stacked juice ca ns soldered
toge ther . The tuning ca pa cito r (0 Joh nson
it 149-6 140 mmf variable) can be mounted at
the top or side of the ca n. [See the photo.I It is
attached to the ce .... ter post with a copper strap.
The coupli ng loops co nne cte d to the 50 -239
co nne cto rs a re made of :# 12 co ppe r-wire

solde red to the bottom of the ca vity.

Cavill' across th e tun ing ca pacitor. For full
legal input. this would mean about 1900 volts
across the capac itor so choose yo ur spacing
accordi ngly.

Receiving
So far. we have o nly considered the use of

the two gallon Cavi ll' as a transmitting band
pass fi lter. It can. however. be used for both
transm itt ing and receiving. It is quite con­
venient to do th is by simply inserting the
cavity into the feed line between the antenna
change-over rela y a nd the a nte nna . W hen
this hook-up is used it is possible to eli minate
out-of-the-band signals wh ich might interfere
with reception . I once opera ted in a n area
near a 36 m e radio paging tra nsm itter which
produced a beaut iful image in m y six meter
converter. wh ich had a 7 me i.f. output, In­
serti ng the Cavil l' into the feed line. eli minated
th is undesira ble sig nal. W ith m y present con­
ve rte r. I ge t about an S-u ni t increase in rc­
ccivcd signal by using the cavity.

View of two cavities built by the author. The left
unit is constructed from two one gollon oil cons
with a center column of 2" copper pipe. The
right hand unit is made of two one gallon soft
dri nk syrup ca ns. The center column is made of

Me trecal co ns so ldered together.

I
I

I

I
I

BOUND VOLUMES OF CQ AVAILABLE!
One full year of CQ [Ian-Dec 1969) handsomely hand bound
represents an excellent addition to your library , a guarantee
against missing issues as well as being a thoughtful and exciting
gift for a fellow ham.

Only $1500 POSTPAID

Order From : Book Division of Cowan Publishing Corp.
14 Vande rvenler Ave., Port Washington, L.I ., N.Y. 11050
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back into receive mode.
This procedure can be very painful when

working contests or a rare OX station who
keeps changing his receive frequency. Your
full power output is also creating a lot of un­
called for QRM for the OX station you are I
trying to work.

Modification
My solution to this problem is a simultan­

eous application of four grounding circuits, I
performed through the use of a 4 p.d.t, relay
which is activated by turning the OFF, ON,

NB, CAL switch to the NB position. These four
functions are as follows; I-Turn the KWM-
2 to the transmit mode. 2-Turn the external
receiver to the receive mode if you use mute.
3-Ground the c.w, key input (to turn on the
c.w, tone osc.), o4-0ecrease the output of the
transmitter to a very low level so as to not
interfere with the station you are spotting.

I fi rst installed a 4 p.d.l. relay in the unit
near the first shield can in the middle of the
set under the chassis. One side of the relay is
wired to pin 4 of 12. under chassis. The other
side of the relay winding is wired to the
+ 275 v.d.c. through a 27K resistor. The
closest point to get the +275 volt line is from
pin 3 of J11. I then proceeded to wire the fou r
sets of contacts up as follows; I-Wire all the
armatures (swinging contacts) to ground. 2­
Wire the normally open contacts as follows:
one to the p.t.t, jack (Jie), one to the c.w,
key input, one to pin 9 of socket Va (6AZ8)
and one to the mule jack (h.). Then wire one
of the normally closed contacts to 120. Re­
move the short between 1,0 and h.. This
completes the wiring as shown in fig. I.

To use this new feature, just turn the OFF,

ON, NB, CAL switch to NB position and tune
the v.f.o, until the desired audio is heard.
Return the switch to ON position and you are
ready to transmit right on frequency and you
have not created any unnecessary QRM. The
level of the spotting signal in my receiver is
approximately 57, a very easy to spot signal .

Conclusion
This addition can be made to the unit even

if the noise-blanker has been installed, by
using a subminiature pushbutton switch to
take the place of the OFF, ON , NB, CAL switch.
This switch can be mounted by drilling a hole
through the Collins trademark emblem over
the v.f.o. dial and installing the switch. This

See pa ge 10 2 for New Reader Service

[Contilll/cd on pauc 85]
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BY WILLIAM BEGGS,. WB4JSV

To Mute JoC k tJl11 ••----- - - -f;

Fig. l-Relay wiring to permit c.«, spotting with
the KWM·2 using a separate receiver. When
using this modification J21 must be the mute jock
and the short between 12 1 and )20 has to be
removed. Relay K, is a 110 volt 4PDT, Comor

Electric unit # CRO· 1606 or a similar type.

WITH TH

To Pin 4 of J2. _ - - - - - ---j-j,
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I F you are an owner of a KWM-2, you know
that the c.w, mode of operation leaves much
to be desired, namely the carrier off-set is too
much (1,350 c.p.s.) and there is no c.w. filter.
The logical solution to this is the use of an
external receiver with the KWM-2. This
works fine except when you want to find your
transmit frequency or spot a station already
tuned in on the receiver. To do this you have
to do several different things with the KWM­
2. These are: I-Key your transmitter by hit­
ting your key if using v.o.x, break-in c.w., or
key your transmitter and then hit the key if
not using v.o.x, 2-1f you are using a muted
receiver, you will have to put the receiver

°420 Ocean Spray Avenue, Satellite Beach,
Florida 32935.
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LINEAR
BY DOUGLAS SMITH,* WA9UTP

T HE ARC-500 is a small 7S0 watt p.e.p.
linear constructed around the old ARC-5
chassis. These units can be found in any
surplus store at about seven dollars. The best
ones are the BC-45S and BC-459 because the
roller coils have larger wire. This linear is
ideal for use with most of the small trans­
ceivers on the market that run from between
100 to 200 watts p.e.p.

The circuit is simple (See fig. I) and very
few parts are required. The parts can be
scrounged from the junk box, gotten from
other hams by swapping, homebrewed and
(Heaven forbid!) bought new. The tubes
used, as shown in fi g. ' I, are 6JE6's, but can
also be 6KD6, 6LQ6, 6KM6 or 6JB6 all of
which are easily obtainable from any 1V sup­
ply house.

The power transformer can be gotten from
a junked TV set as well as many of the disc
ceramic bypasses.

Construction
Construction starts with taking all the parts

off the ARC-5, tube sockets and all. A small
plate is made to mount the three new tube
sockets in the same area as the old 1625's.

A small plate is also made to cover the
lower portion of the front panel. The PLATE
and LOADI NG control shafts exit through this
plate.

The power transformer is mounted on the
back part of the chassis and should be
mounted above the chassis to leave room for
the rectifier board and filter capacitors. The
diodes and the paralleling 330K resistors are
all mounted on a small peg board with the
filter capacitors mounted over the board.
Small stand off insulators can be used to hold
the diode board in place and the high voltage
lead brought up through a grommet to the
top of the chassis.

All of the capacitors used are disc ceramics .
at 600 volts except for three which have a
2.5 kv rating (as noted in fig . I). The disc

' 2823 Robson St., Indianapolis, Indiana 46201.
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ceramic bypass capacitors should be wired
with very short leads. G round lugs can be
placed under the sockets to permit all grid
bypasses to be placed directly at the sockets.

The three parasitic chokes are made up of
six turns of # IS wire on a 47 ohm 2 watt
resistor. The two r.i, chokes can be Na'tional
R-154 or homebrewed from 155 turns of
# 26 enameled wire, close wound on a 51S"
form. The form can be any insulating material
that will withstand the heat of the tubes.

Testing
Checking out of the unit is done with the

tubes in place, no inpu t signal and no antenna
connected. A zero to 500 rna meter is inserted
in the negative leg of the power supply out­
put as shown in fig. I . With no input or load
the current reading should be between 50 to
90 rna. If it is not, the values of the lK and
3.3K bias voltage divider resistors may have

Front view of the ARC·SOO linear. The controls
are self-evident.
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Interior view showing the positioning of the three 6JE6 tubes.

to be adjusted. The higher the plate voltage
the highe r the bias requ ired . If the plate volt­
age is less than 600 volts. no bias will be
needed.

If the procedure outlined above checks out
you ea n then feed a signal in. Connect a dum­
my load and tunc up your transmitter for a
low power output. enough to drive the linear
up to 200 rna or so. The tune up procedure is
the same as for any ampli fi er of this type.
You will find that the entire coil is used for
75 meters. about half for 40 meters a nd one
fourth for 20 meters.

After observing the setti ngs of the coi l and
luning capacitors for each hand enter them
in the chart mounted on the fro nt pa nel of
the A RC-5.

You may now connect the antenna and
using thc above se ttings tunc for maximum
o utput wi th maximum drive from the s.s.b.
transm itter. The pl ate current should not go
any highe r than 600 rna an d the fi na l ad just-

mcnt of the TUNE control should dip the plate
current between 500 and 600 rna.

Prolonged tun ing will cause the plates to
turn red and so should not be extended more
than 20 seconds with 5 minute intervals for
cooli ng. An s.w.r. bridge can be used as a
power ind icator. The meter can then be re­
moved and all future tunc ups accomplished
using the s.w.r. bridge to read maximum
forward power.

General
The parts used are not critical and may

vary as much as 30% . The idea is to substi­
tute where possible to keep the cost down.
Using all new part s the cost was $29.30 and
it took fif teen hours.

If more power is needed add a few tubes,
if you can find the room. When you get those
forty over 59 reports. tell them that your
linear cost you less than thirty bucks and see
if they believe you. •

- LINEAR
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Bottom view of the linear showing the filter ca paci to rs and output capacito rs.

l .,
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Old YI/ ........
Pow~ Tra,..fu mtor

.001 ' i::.'
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I RCA,.,•. CR IN3194
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Fig . l -Circuil of the ARC-500 linear for 80, 40 and 20 meters. The resistors paralle ling
the diodes are 330K, 1/2 wa tt ea ch. Ja pa nese type 1531 5 diodes co n be substituted fo r
the RCA type s if it is more e conomical. All ca pacitors with va lue s greater tha n o ne ore in
mmf except for elect rolytics wh ich are indica ted by polarity markings .

( 2- 10 00 mmf, thr ee se ctio n broa dcas t vari ­
abl e parallele d.

l l - ARC-5 ro ller coil.

RFC " RFC 2-1 mill ihenry, 600 mo , Notiona l
R· 154 or 155 turns of # 26e, on a 5/ 8"
form.
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THE BEAUTIFUL NEW R·530 BY GALAXY $795.00

NO W, a competi tive ly p riced receiver for the most exacting professional performa
.. . the sol id -sta te R-530 by Ga laxy. The result of 3 years o f exhaustive research, t
R-530 was designed fo r the exa cti ng sta nda rds o f laborato ry, amateur, b roadcast a
HF moni to rin g and point-to-point complex sys tem comm unications. The R-530 inc
po rates the fi nest components, the most desirable features and the most up to d
engineering possibl e. It p rovides accuracy of 1 KHz tu ning th roughout the 05 to
M Hz frequency spectrum. Its frequency sta b il i ty is amazing . . . less than 100 Hz d
after turn-on.

I

We, at Henry Radio, are proud to sell the R-530 and w e are confident that the ow
o f thi s fi ne receiver w i ll share our pride. We cord ially invi te you to come in o r wr
for comple te specifica tions.

• H en rv R adio ha... a great a ntenna pachage p rogram . . . big sarings , \Vrit ,. fo r literature ,

EASY FINANCING • 10% DOWN OR TRADE· IN DOWN • NO FINANCE CHARGE IF PAID IN 9
DAYS • GOOD RECONDITIONED EQUIPMENT • Nearly all makes and models. Our recond itione
equipment carries a 15 day trial. 90 day warranty and may be traded back with in 90 days for fu l
credit toward the purchase of NEW equipment. Write for bulletin. Export inquiries invited.
TED HENRY (W6UOU) BOB HENRY (WOARA) WALT HENRY (W6ZN

11240 W.Olympic Blvd.,Los Angeles, Calif. 90064 213/477-6
931 N. Eucl id. Anaheim, Calif. 92801 714/172·9
Butler, Missouri 64730 816/679 ·31

"lVorld's Largest Distributor of Amateu r Radio Equipment"
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AN 80 METER DIP L
i BY JOHN A. HOUSER,. WB2GQY

This 80 meter dipole can fit in sixty-five feet of space and will load out on 40,
20, J5 and J0 meters as well.

T HE writer is a member of that group that
seems to predominate the amateur fraterni ty.
He has very little real estate for antennas and
likes to work the SO meter band, a bad com­
bination.

It has been pretty well established that a
resonant SO meter dipole has to be around
117 feet (for 3.5 me operation) to 134 feet
(fo r 4.0 mc operation) or, as is the general
practice, one cut to 125 feet for mid-band,
which will be about S feet too short for the
high end, and S feet too long for the low end
of the band.

It has also been variously mentioned that
if you can get this 125 feet of wire up some­
where, even in the shape of a Z, an L, or a V,
as long as you have the full 125 feet, the an­
tenna will resonate in the SO meter band.

If one has but confined space, perhaps just
wide enough to get up two poles 65 feet apart,
what does one do? Folding the antenna wire
back on itself is out, as part ial cancellation of
the wave will occur. The trick is to get 125
feet of wire in a 65 foot run of narrow space.

Much has been said and written about land
conservation, water conservation, and now
even air conservation-but who has seriously

'28 Washington Street, Rensselaer, N.Y. 12144.

considered space conservation?
The writer tried rather unsuccessfully to

resonate a shortened SO meter antenna by
means of some of the methods listed: putt ing
loading coils at each end of the 65 foot run;'
using vertical drop sections, off the ends of
the antenna; and many combinations includ­
ing loading coils at the ends of the vertical
d ropped sections. All worked to some degree,
if one can suffer a 10 to I v.s.w.r. and call it
a bargain. To a perfectionist, radiating about
35 % of the transmitter power is far, far from
a near perfect setup.

Finally, the wnter came to the conclusion
he just had to get 125 feet of antenna wire in
the 65 foot space available. Space compres­
sion, that's the only answe r. So he set to work
to compress 125 feet into 65 feet. T here is
onl y one way to do it and that is by making
a spiral coil out of the wire.

Coiling
Take 2 feet of # 14 wire, wind it around a

3/S" wood dowel, and space the turns about
3/ 4" from each other. In this way the two
feet of wire can be wound onto I foot length
of the dowel.

Now one is not likely to be able to find 65
feet of 3/S " wooden dowel around anywhere,

!------- .,'- - - - - - ----1

F ig. 1- Two 48' hanks of 3/16 " nylon sash rope cut to the proper length supports 125' of coiled
'# 14 wire. The dipole is fed by a length of RG8/U coax. This antenna will load on 80. 40, 20.

15 and 10 meters.

See page 102 for New Reader Service June, 1970 • CO • 31



View of a 12" length of 3/ 8" dowel with two
feet of # 14 wire wrapped around it.

so something which would substitute for the
dowel, be a near-perfect insulator at high
frequencies, and still allow for the coiling of
the wire had to be found.

Immed iately the thought occurred, "Why
couldn't the new type nylon rope be used?"
Nylon is a good insulator, the rope could be
secured with the section-strands coiled
around each other, and the only remaining
question was if the spaces between the twisted
strands would approximate 3/4" between
turns.

A trip down to the local hardware store was
in order. The largest diameter nylon twisted
rope they had was called 112". Nothing to do
but buy a 2 foot section, bring it back to the
lab and start coiling 2 feet of wire on I foot
of rope, following the groove of I of the 3
strands which compromise the twist. We end
up with 17 inches of rope instead of the de­
sired 12 inches, Won't work. Didn't feel too
badly about it,( because this rope is 2~ per
foot, which is too expensive for a ham,
anyway.

Now, what's the cheapest nylon rope? It's
called sash cord, comes in 48 foot hanks, for
$0.98 per hank. This is more like it, even
though one has to buy two hanks for the
antenna. The diameter is about 3116". but
my, is this stuff strongI

Back to the original idea. Wind a section of
wire on the 3/8" wood dowel, spacing 3/4"
between turns. Then fish the rope through 2
feet of the spiral by means of a 2 foot piece of
wire wound around the end of the rope for a
snake. Wind 2 feet more, fish again, and
soon to the end.

Cheap, but efficient. When finished, loop
the ends of wire and rope through the center

32 • CO • June, 1970

and end insulators, hook up the RG -8/ U
feedline, raise the antenna, and we're in busi­
ness on 80 with a 65 footer.

Performance
Into the rig to test it out. Heard a CQ from

Buffalo, N.Y., which is about 300 air miles
from this location. Answered and he came
right back with a 349. Not bad considering
this was off the West end of the antenna
which points E and W. The second QSO was
with Arlington, Va. which is about 450 miles
south, broadside to the antenna direction.

Loading on both 80 and 40 with just the
transmitter (a T R-3) barefoot, with line
hooked di rectly to it, was no problem. The
s.w.r. on 80 is higher than on 40, but due to
surrounding buildings and trees more so
than antenna itself. The antenna is barely 20
feet from ground, which is another detracting
factor in regard to both DX and s.w.r, On 20
the first QSO was with N. Carolina, about
600 miles on short skip. The loading was
also OK, and the s.w.r, about 2.8, actually a
little lower than that on 80 and 40. As the
s.w.r, did not vary appreciably all across the
3 bands, the writer feels that this type of an­
tcnna, while it may not be particularly the
meat for the DX hound, will actually give
satisfactory performance over the 3 bands,
which up to now has been considered quite
difficult in a single dipole. While it was not
thought originally that it would turn out to
be a 3-band antenna it has turned out to be
so and it would seem to be a little more
economical to use I antenna for multi-band
operation if feasible.

Undoubtedly, if enough hams construct
this type of antenna, some are bound to find
somc improvements which may increase the
efficiency-but if one intends to use it, as the
writer does, on 80, 40, and 20, these should
be checked on all 3 bands to determine that
an improvement on one band does not de­
tract from the operation on the other two.
However, this experiment seems to indicate
that a little ingenuity in the application of
some slightly-known theory and a little work
can sometimes lead to rather unexpected
results. -

PLEASE include your

* ZIP code number on

all correspondence *

See page 102 for New Reader Service



VARIABLE A.F. BANDWIDTH

FOR THE HW·l00
BY JOHN ABBOTT.* W6Z0L

Fig . l-Modifications made to the audio section
of the Heathkit HW·l00 ore shown above and

described in the te xt.
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Item 2 can be corrected by mounting a 10K
2 wa tt carbon resistor across the ampli fie r side
of the audio tran sformer. T:IUl' as shown in
fi g. I. Th is resi stor was mounted by its leads
o n the bottom of the audio amplifier printed
circuit boa rd, and tends to load and broaden
the response of the audio amplifier, while at
the same time red uc ing its ga in and tendency
to " ri ng."

Item I was taken care of, as shown in fi g.
1, by switc hing a 0 .09 mf ce ramic capacitor .
a 0.02 mf ce ramic capacitor, o r an open c ir­
cuit across the 10K resistor insta lled to cor­
rect item 2. This switc hing gives the ope ra tor
three recei ver response curves to choose
from, one for c.w, and two for phone, as
shown in fi g. 2.

The switch (Oak Miniature Phenol ic
Shorting, type F. 2 section, 2 pole, # 399­
324F) was installed on the fro nt pan el mid­
way between the tuning dial window and the
"S" meter. at the same level as the top row of
knobs on the left panel. A matching knob was
obtained from Heathkit.

It is essential that twin conductor shielded
wire be used to come from the audio circuit

.02

":orrections
Item 5 has been wcl1 cove red in the March

1969 issue o f C Q magazine.'
Item 4 ca n be taken care of by changing

the va lue of R:" o; at pin I of V". (fig . I) from
I megohm to 8.2 megohms, o r to a value be­
tween I and 8.2 megohms that produces a
tone level suita ble to the individual.

Item 3 is no problem in thc HW-I OO's sis­
tcr rig. the Heat hkit SB- I0 I. since a head­
phone jack is used with contacts to discon­
nect the speaker. F igure I shows the modified
sche matic, changi ng the HW-I OO a udio o ut­
put c ircuit to that of the SB- I0 I. It is a simple
m atter to do the rew iring. A two conductor
non-sh ielded "speake r wire" can be run from
the rear of the chassis to the front phone
jack by threading it along where the cable
harness is run . The ne w phone jack is a
Switchcraft Stereo "Litte l-Jax" type 14B,
connected as shown in fig . I . When the head­
phones arc inserted. the speaker is grou nded;
when they a rc removed the speake r is con­
ne cted to the 8 ohm o utput transformer tap.

· 240 12 Avenida Crescenta, Valencia. Calif.
91355.
1Kirsch , Paul 1.. "T he T wo & T wo Dial For The
HW- IOO." C Q, March 1969, p. 47 .

T HEHe athk it HW-I OO has become a popu­
lar transce iver because of its nominal price
and good performance. H owever it does have
some shortcomings, the most notable of
which a rc :

I) Poor rece iver response in the c.w. mode
o f operat ion ;

2) A fa tig uing cha rac te ristic of the rece iver
aud io output to "ring" slightly at about 1400
cycles;

3) T he annoyi ng fac t that when head­
phones a rc inserted in the front panel jack
the speake r is not completely silenced ;

4) The volume of the c.w. monitoring lone
is too great. causing add itional operator
fatigue ; and

5) The tuning mechanism is poor.

See pag e 102 for New Reade r Service June, 1970 • CO • 33
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Fig . 2-Audio response curves for the Heathkit
HW.] 00 shows the effect of the audio bond­

switch.

board to the front panel. If it is not, 60 cycle
a.c. may be induced on the leads and hence
appear on the receiver audio output.

The shielded wire was routed through a
hole in the audio circuit board to the top side
of the chassis, after being grounded at a
nearby lug. It was then routed around the

large electrolytic capacitor on the audio cir­
cuit board, along the side of the frame to the
front panel. Grounding for the shield was
obtained on the PIT-VOX-CAL switch term inals
located below the new variable bandwidth
switch.

Conclusion
Figure 2 shows that three 3 db bandwidths

can be selected: I) 380 to 1020 c.p.s. for c.w,
and, 2) 510 to 1700 c.p.s. or, 3) 620 to 2400
c.p.s. for phone. These curves were obtained
by tu ning through an d. signal inserted into
the receiver at its antenna terminals and
measuring the resulting audio output at the
speaker terminals.

It is the author's experience that the 51 0
to 1700 c.p.s, bandwidth is most preferable
on phone, but there are times when the 260
to 2400 cycle bandwidth increases signal
readability. The 380 to 1020 c.p.s. bandwidth
represents a range of frequencies most pre­
ferred for listening to c.w, signals and pro­
vides rejection of high freq uency noise. _

2 1< 31< 4 1< ~I<

'c.w. I''!'''!''''''''''.-J
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Fig. 1- Three methods of protection against
reverse opplication to transistorized loads. (A)
series diode. (B) Series and shunt diodes with a
reversal indicato r and (el a bridge circuit that

always connects the input correctly.
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line by a bridge rectifier. so that no matter
how the supply is connected, voltage to the
load is always of the correct polarity.

Constants depend upon the circuit voltages
and currents. Series diodes (silicon recom­
mended) should have a c.C.S. rating about 1.5
times normal circuit current for "immortal­
ity." Shunt indicator or annunciator should
have a voltage rating about that of the supply.
Fuses are recommended at strategic points.
Replacement fuses are very much cheaper
than replacement transistor assemblies. _

, o-----Dt~:--~;::J-;

BY RONALD L. IYES.

INthe October, 1969. issue of CQ' , Bill
Scherer presents an entirely workable circuit
for protecting transistors from "backward"
power connections, and gives some useful
constants for this application.

Figure I shows three additional protective
circuits, developed in an effort to make cer­
tain types of military equipment "fool-proof,
WAC-proof, and Colonel-proof."

In (A), a series diode prevents current flow
in the wrong direction. If the power supply is
reversed. the equipment just doesn't work.

In (B), a series diode prevents damage to
the equipment if the supply polarity is re­
versed, and a lamp and diode in series across
the line give visual indication of miscon­
nection. A buzzer, blasting cap, or other
effectve annunciator may be substituted for
the lamp, if desired.

In (C), the equipment is isolated from the

' 908 North Humphreys Street, Flagstaff, Ari­
zona 86001.
'Scherer, W., "Q & A Column," October 1969,
p. 74.

TRANSISTOR REVERSE
POLARITY PROTECTION
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A RECEIVER AUDIO

COMPRESSOR
BY SSG CORTLAND E . RICHMOND,* WICEJ

I
L~.!! Po~ 1

• on. !
A..Idio Amp
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Fig . l -Circuit of a compressor us ing a single
symmetrical FET. Source and drain terminals of
0 1 ma y be connected in e ither way. The value of
the volume control will va ry for different re­
ceivers and will not affect the operation too
grealty. A 25K value was used in the receiver

modified here.

[Continued on page 86]

, - -0;--'
I 2N3820 I

loading of the audio line. I got all my parts
from the junk box, so the values shown may
not be optimum. One value that should be
individually selected is the bleeder resistor,
Rs. This determines the attack/ decay rate of
the system. I used a 20 microfarad capacitor
for C. and picked a value for R z that resulted
in an agreeable characteristic, 22K. T his gives
a time constant of 0.44 seconds, wh ich seems
to be a good compromise for c.w., s.s.b. and
a.m.

Transformer T. is a line to grid trans­
former, although the one I used had a 5 ohm
primary to accomodate a dynamic mike. The
impedance of T.'s primary shouldn't be too
much greater than the receiver's output im­
pedance, so maybe a vacuum tube output
transformer would do.

Adjustment
Adjustment may be done in two ways: the

first is to tunc in the strongest signal you will

I F you've ever worked a net where it was
necessary to keep one hand on the volume
control you know that even modem a.v .c.
systems don't really level out all signals. Here
is a small additional circuit that will end your
earaches. It is an a.v.c, system itself but with
a ditTerence; it sets a maximum audio level
which will not be exceeded. On my receiver I
was able to vary a test signal from IO micro­
volts to 10,000 microvolts. a change of 60 db,
while the audio output varied from 100 milli­
watts to 151 milliwatts, a change of only 1.8
db.

Components
Some notes on parts selection: I used a

2N3820 for Q. as I had a few. A different
FET can be used, but it should be of the
symmetrical type so that both positive and
negative half cycles will be equally attenuated.
If an N-channel FET is used CR. and C. will
have to be reversed. Resistor R. serves to keep
Q.'s drain or source' at ground potential for
d .c. ; it may not be necessary, and if used
should have a high enough value to prevent

" Command Aircraft Company, APO San Fran­
cisco 96530.
l in this circuit the position of the source and
drain are interchangeable as long as a sym­
metrical type of FET is used.

Circuit
Referring to fig. I, the circuit uses one FET

as a series attenuator controlled by a d.c.
voltage derived from the audio output. A vari­
able resistor, Ra, permits adj ustment of the
compression level. The audio output signal
is sampled at the speaker lead and a portion
of it is taken otT Ra to T., which steps up the
low impedance signal to several volts. This
higher level signal is rectified by CR. and
filtered by C. and R z, then fed to the FET gate.
Diode CR. is so connected as to cause Q. to
conduct less as the audio output becomes
greater, which tends to hold the output con­
stant. Resistor R. furnishes a d.c. ground for
the drain of Q.

See page 102 for New Reader Service June, 1970 • CO • 3S
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BY LARRY R. HOUGHTON.* K8ZVF

From this equation, the percentage of re­
flec ted power ca n be fou nd for any s.w.r.
Multiplying the forwa rd power by this num­
ber gives the amount of reflected power due
to the impeda nce mismatch :
Reflected POWt'f := Pr = I 1ft ref tectrd p O ....-er ) ( P, )

Using this last equation, various pe rcent­
ages of reflected power have been worked
out for s.w.r.'s up to J0: I (see nomograph).
Thus, if you are putting 100 walls, Pf , into a
transmission line with an s.w.r, of 1.5: 1, the
percentage of reflected power, Pr, is 4 .0%.
Forward power multiplied by this percentage
is (100 walls) (.040) =4.0 walls. This gives
you a better indication of just how much
power is lost, rather than a dimensionless
ratio.

The prime requirement fo r a calcula tion
like this is that you know the actual power
you' re putting into the transmission line.

aturally a power meter in the line would be
ideal. If you have a chance to borrow one, do
so. If not , you'll have to resort to estimating
Pf by knowing the d.c. power input to your
fin al amplifie r and its efficiency. You might
contact the ma nufacturer or check the trans­
miller's specifications. Heath is one compan y
that specifies power input.

If you' re not too fussy about CUlling into
your copy of CQ, clip the nomograph and
tape it to your s.w.r. bridge for ready refer­
ence. It' ll add a bit more mean ing to your

d· •next s .w.r, rca mg.

A s an operating ham you undoubtedly are
using an S.W.r. bridge for measuring the
amount of mismatch between your trans­
mission line and anten na. Even if you don't
have such a bridge, you know that unless the
t ransm ission lin e impedance is exac tly
matched to the antenna impedance, r.f. power
is lost. Since s.w.r. bridges indicate ratios of
impedance mismatch. we have come to think
in dimensionless terms of what is an accept­
able s.w.r. and what is a bad S.W.r.

We know, for example, an s.w.r, of I: I is
perfect ; a ll power sent to the antenna, except
for inherent line losses, is radia ted. Most
transmitters are designed to tolerate at least
a 3: I s.w.r. The question is, how much power
is reflected for a given s.w.r.? In other words,
how ineffi cient is given transmission line/
antenna mismatch?

This question sent me hustling back to the
books. T here I found the equa tion for s.w.r.
in terms of forward and reflec ted power, Pf
an d Pr:

rr;
I+J--::

Pf
S. IV.R. = - - - -

I-}!;
Pf

If th is equation is solved for the ratio of Pr
to Pi or the percentage of reflected power, we
get:

' 3385 Middlebrook Road, St. Joseph, Michigan
49085.

Pr
%Reflected Power = -- =

SII'R - I

SII'R + I

2

SWR

1.00 1.1 I. ' I. , I •• 1.S 1.e I .e , ,
I I I I U U I

.23 .•, 1. 7 , .8 • .0 .., 7•• lQ.9 2S
.0 .

% Ref lected Power I Pr / Pf'

•
,.

10

I
67

I CC

N omogra ph fo r converting s.w.r, into the % of ref lected power. Note that for an a.w.r . of 3:1 ,
25.00,'. of the power into the tra nsmiss ion line is reflected. To determ ine the a ctual power in
watts move the decimal point two places to the left a nd multipl y this by the forward powe r, Pf.

For example i l PI =100 watts . Pr =0 .25 X 100 =25 watts .
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. . . Beware of
heap imitations

ure yo u can buy a linear amplifier for less money ... but will you really save? We
e lieve the 2K-3 is the finest all around amplifier ever designed for the amateur
ervice, And it is a unique value because of the superlative quality components it
ontains. The 2K-3 is buil t to perform at peak efficie ncy year after year after year.
nd, you'll never have to " trade-up", yo u will already own the best. Before you buy

any linear compare them carefully, look under the hood. You may find so me
similari ties, but no eq uals. One competito r's complete unit, for example, weighs
little more than the 2K-3's power transformer alone. (that's only o ne of the many
mportant differences) If yo u want the best ... it has to be the 2K-3

ASY FINANCING • 10 % DOWN OR TRADE·IN DOWN • NO FINANCE CHARGE IF PAID IN 90
DAYS • GOOD RECONDITIONED EQUIPMENT • Nearly all makes and models. Our reconditioned
qu tpment carries a 15 day tr ial, 9 0 day warranty and may be traded back with in 90 days for f ull
red it toward t he pu rchase of NEW equipment . Write tor bulletin . Export inqui ri es invited.

TED HENRY (W6UOU) BOB HENR~ (W0ARA) WALT HENRY (W6ZN)

11240 W. Olympic Blvd., Los Angeles, Calif. 90064
213/477·6701

931 N. Euclid, Anaheim. Calil. 92801 714/772-9200
Buller, Missouri 64730 816/679·31 27

Henry Radio has representatives in d ifferent
areas of the U.S. to simplify ordering for
those living near one. Or you can order
d irect and we will sh ip .. . across the street
or around the world . Ca ll o r w rite for
specifications and term s.

New York area: John Richardt. W2WIY (201) 637-4107
Chicago area: Bill Reynolds. K9ZXD (312) 259-2828

Export o rders f or all types of amateur equip m ent
in v it e d

ttention: lvlilitary and commercial users. The new 3K ampli fier is now ava ilable for con­
tinuous duty h igh power RT'l'Y a nd ex tra power
SSB operation. 895.00 F.O.B. Los Angeles, Cali f.

See page 102 for New Reader Service June, 1970 • CO • 37
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Front view of the converted No. 19 Mark II set with a wide range antenna coupler.

IMPROVED PERFORMANCE

FROM THE NO. 19 SET
BY SAM KELLY,* W6JTT

A fTER using my converted No. 19 set on a
few portable operations, it was obvious that
several changes could be made to greatly
improve the performance and convenience of
operation. The original antenna coupling
circuit was designed strictly for coupling to a
12 foot whip, while I usually wound up try­
ing to load in to a random length of wire.
Bandpass was poor, especially on 40 meters.
The set tended to chirp under certain loading
conditions, and the a.m. feature was useless.

On the asset side, the set was cheap,
rugged, and compact enough for truly port­
able operation. The folloving modifications
can be made in a few hours and will result in
greatly improved performance.

Keying and Bias
A complex bias control system was origin-

· 128 11 Owen Street. Garden Grove, California
92641.
'Kelly, S., "Converting the No. 19 Set, "CQ.
May 1969, p. 25.

38 • CQ • June, 1970

ally required to get adequate performance
with control grid modulation. Since the a.m.
feature was worthless, the bias system was
no longer needed. C.w., performance can be
improved by removing the components as­
soeiated with the 6H6 bias regulator and
rewiring the final amplifier bias eircuit as
shown in fig. I. Using a keying relay elim­
inated the +275 volts on the key and also
cured a peculiar problem caused by the final
amplifier oscillating when receiving high
level signals.

Tuning Range and Bandspread
The set can be modified for optimum oper­

ation on either 80 and 40 meters, or on 160
and 80. Either modification is simple, but the
easiest one for beginners is the 80/160 meter
modification. This is because it is possible to
wind up transmitting 900 kc away from the
desired frequency at 7 kc unless you have
checked the buffer tuning with a grid dip
oscillator or wavemeter.

See page 102 for New Reader Service
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Fig. 2 - Receiver oscillator modifications for
operating the No. 19 set on 80 and 160 meters.

L.. .---f-----'

and couple in a 7.15 me signal. Adjust the
receiver oscillator trimmer (band 2) until the
signal is received. Switch the meter switch to
DRIVE. Key the transmitter and adjust the
RF DRIVE and BUFFER TUNE capacitors for
maximum drive. Use a Wavemeter or Grid
Dip Oscillator to be sure the transmitter is
tuned up on 7.15 me. Open the key and peak
the receiver signal using the 4.5-8 me re­
ceiver r.I, trimmer.

Now switch to band I. Set the tuning dial
to 2.0 me. Solder a 130 mmf capacitor across
the 2-4.5 me oscillator trimmer. Couple in a
3.5 me signal and adjust the trimmer until it
is received. Peak using the 2-4.5 me receiver
r.f. trimmer. Peak the mixer and buffer ca­
pacitors (CIO E & F), located below the chas­
sis, for maximum r.f. drive.

L"

•

T
47{l ~ 150 en

f------t-11 )1-
22 K

C..
To Rectiwor-----.'),~

RF. -, Jt

r

To Pos.l S ilo _-----+----,

lB)

(AI

Fig. 1(A)-Modified bias circuit for the No. 19
Set. The following components have been re­
moved : RI C. RID, R.c3A, R7G. R,D. RuA, RuB,
RO R, CUM, R19A, Cue, C34A, (20, R1E and
CuD and replaced with the above circuit.
Cc pc cltc r C2A must be replaced with a 50 mmf,
1000 volt mica . (8) Modifications to the keying
circuit include the addition of a t 2 v.d.c. relay

as shown above.
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Modification for 80 and 160 Meters
This conversion was inspired by Jake, WB­

2PAP. who sent me an article by G3TKR in

Fig. 3 -Circuit of an antenna tuner designed for
use with the No. 19 set . The switch positions
for 5, are 1 - Loading Coil Only; 2 - Series
Capacitance; 3-Parallel Capacitance. Switch
52 is a tap switch from a BC-375E tuning unit .
The the rmocouple, Te, can be obtained from the
antenna r.f. ammeter of an ARC-5 . Inductor L is
made up of 15 turns of Air Dux 2006T and

topped every other turn.

,
F,...

" ,
T~_

t s, I
I

2 .5 rfil I • L
I

.Fe s,

t

Modification for 40 and 80 Meters
Switch to band 2 (4 .5-8 me). Solder a 22

mmf capacitor across the 4.5-8 me oscillator
trimming capacitor. Set the main tuning ca­
pacitor 3/4 open (about 7.0 me on the dial)

The first step is the same for either modifi­
cation. This is increasing the bandspread by
removing plates from the main tuning capa­
citor (4 sections). Remove the set from the
case and remove the three tubes next to the
tuning capacitor. Cut through the web that
holds the plates together three plates back
from the fro nt panel in each of the four
sections. Peel the web from the remaining
plates using your diagonal cutters. Remove
all but the three plates in each section. This
requires a bit of skill. I found it easiest to
wiggle each plate back and forth with a
soldering aid until it was loose then removing
it by pulling it straight out with a strong pair
of pliers. After removing the plates, trim the
spaci ng bar to remove rough edges. •

See page 102 for New Reader Service June, 1970 • CO • 39



the Short Wave Magazine.~ The article was
detailed conversion of the MK III version of
the No. 19 Set, and is recommended reading
fo r anyone converting that version.

After removing the plates from the tuning
capacitor, solder a 330 mmf capacitor across
the band I m ixer coil, a 470 mmf capacitor
across the band 2 mixer coil, a 300 mmf
capacitor across the band I buffer coil and a
470 mmf capacitor across the band 2 buffer
coil. Add the capacitors as shown in fig. 2 to
the receiver oscillator coil. With this modi­
fication band I coverage will be approxi­
mately 1.8 to 2 mc and band 2 will cover 3.5
to 3.9 mc. Connect an additional 100 mmf
transmitting grade capacitor in parallel with
the plate tuning capacitor. Repeat the align­
ment procedure outlined in the 80/40 con­
version, only this time peak the drive and
receiver r.I, capacitors at 1.9 and 3.7 me,

After completion of the conversion, make
a new dial from a piece of art board or manila
folder and calibrate it using an LM or 221
frequency meter.

Antenna Tuner
The original variometer incorporated an

=-'"
~Raven, D.J., "More About the 19 Set," Short
Wave Magazine, March 1969. 55 Victoria
Street, London, S.W. I, England.

r.f. sensing circuit which fed a d.c, signal back
on the coax. I felt it was desirable to retain
this feature. Figure 3 is the circuit of the new
antenna tuner. The circuit was built on a piece
of aluminum plate d rilled to match the origi­
nal variometer mounting holes. An aluminum
shield was made to comple tely enclose the
tuner. In use, the transmitter final is dipped,
the meter switch is set at the AE posi tion, and
the tu ner adjusted for maximum r.f. output.
The tank should be checked for resonance
during the tuning process. In general, for
electrically short antennas the loading coil
alone was used, for electrically long antennas
the series capacitance position was used. .

General
A few miscellaneous comments are in

order. To be on the safe side, replace the
capacitor going from the top of the fi nal
amplifier tuning capacitor to the grid of the
first d. stage with a 50 mmf 1000 volt m ica.
This capacitor is prone to failure. The symp­
tom is no indication of resonance when tuning
up on 40 meters.

Before replacing any glass tubes with their
metal equivalents check the shield pin (pin I).
In most cases this pin has been used as a tie
point for the + 275 volt line. You can get
quite a thrill by simply plugging in a metal

•tube. •

WELCOME COMMITTEE FORMED FOR
FOREIGN AMATEURS VISITING NEW YORK

BY GEORGE PATAKI,* ex-Y0 2BO

E VERY year. many foreign radio amateurs
come to the United States, some of them for
business, others for study or visiting friends
and relatives. These amateurs want to meet
American amateurs as much as the American
hams try to meet local hams when they travel
abroad. Many of these DXers know a few
Wand Ks, having had QSOs with them, but
there is a real need for a center where every
visiting foreign amateur can make some use­
fu l contacts.

I am myself a foreigner; I know how much
I wished to meet American amateurs and how

·34-24 76th St., Jackson Heights, N.Y. 11372.
Telephone: 212-639-3195.

40 • CO • June, 1970

happy I was when 1 was invited by some of
them to see their shack or to visit their radio
clubs.

I would like to ask for volunteers fo r our
program in the New York City area. Any­
body who thinks they will enjoy welcoming
foreign amateurs should drop me a letter,
giving his address, phone number, profession ,
hobbies, time of availability and any infor­
mation which may be helpful in o rganizing
this program.

At the same time, foreig n amateurs in­
tending to visit New York City are invited to
conact our welcoming group by writing me
in advance and phoning me as soon as they
get to New York City. •

See page 102 for New Reader Service
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THE MAN BEHIND THE l/MORSE" CODE
BY ALAN M . DORHOFFER.* K2EEK

A s a precursor to this article, let me clarify
my interest and background in writing it.
73 for Dec. 1969 carried an article on Alfred
Vail written by W. Edmond Hood,' a con­
tributor to our magazine. This article is in
no way designed to plagia rise or corru pt his
work. I do feel, however, that Mr. Hood has
oversimplified the series of events leading to
the invention of the electro-magnetic tele­
graph and to the development of the so-called
Morse code. In doing so, a distorted pictu re
arose which this article is intended to clarify.

I first began this article over a year ago,
and have been aware of the existence of
Alfred Vail for slightly over three years. The
January 1967 issue of CQ. contained an
article on the Phillips Code,' concerning
itself with a method of copying code devised
some 85 years ago fo r' use on manuall y oper­
ated telegraph lines. An illustration for the
article was a photo of a telegraph receiver
used by Alfred Vail at the Baltimore end of
Morse's original telegraph line during the
Washington to Baltimore trials of 1844.
Upon close examin ation of the photo, the
name Alfred Vail can be seen stamped in the
base of the receiver. My first thoughts were.
who was Alfred Vai l and how did he fit into
the invention of the telegraph? Checking
some of my oId college history books
revealed that nothing is mentioned of the
existence of an Alfred Vail and the only other
reference to someone connected with the
Washington to Baltimore trials was "a
friend".

My curiosity was peaked, but nothing
seemed to connect an yone with the telegraph

" M a naging Editor, CQ.

' Hood, W. Edmond, "Did Samuel Morse Really
Invent the Telegraph," 73. Dec. 1969, p. 10.
' Pyle, Howard S., "Do you Know the Phillips
Code?" CQ. Jan. 1967, p. 55.

See pa ge 10 2 fo r New Reader Service

except Samuel Finley Breese Morse. The
importance of Alfred Vail seemed an aca­
demic point at that time and so I let the mat­
ter slide into a cubby-hole marked For Future
Reference.

In the beginning of April, 1969, I received
a news release inviting me to attend a Press
Preview of the " Birthplace of the Telegraph,"
the newl y restored home and mill of Alfred
Vail, partner and co-worker of Samuel F. B.
Morse, in Speedwell Village, Morristown ,
New Jersey on April 23rd. The name rang a
bell and another bit of information on Alfred
Vail (his partnership with Morse) came my
way. The news release also mentioned the
existence of an Alfred Vail (N .J.) Chapter of
the Morse Telegraph Clubs, Inc., which to

Alfred Vail

June,1 970 • CO • 41
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I was met at the door by se veral lad ies of
the local historical society a nd shown the
lower level of the house whic h was ha re of
furni ture. (the upper level of the house was
closed as this was the residence of the care­
taker whose name appeared on the m a ilbox.)
T hey po inted out th at the refu rb is hing was
the first step in a much larger program o f
resto rat ion. After assuring me thai several of
the ladies we re indeed descendants of the
Va il family. they d irected me towards the
mill where I was to sec the actual area in
which Alfred Va il worked and e xpe rimented
wi th the telegra ph . A reconstruct ion of the
original apparatus was there plus an el aborate
d isplay o f newe r eq ui pment suppl ied hy Bell
Telegra ph Laboratories. II was indeed ve ry
• •
rrnpressr vc .

My hosts informed me that the propert y
had bee n don ated by a build ing cont ractor
who had purchased the surroundin g propert y
for apartment houses. The y supplied further
deta ils about the Va il fam il v and o f the

• •

Speedwell Iron Works wh ich Alfred's father
owned and operated on the propert y , Jotting
down several pages of notes finished my
morning and I le ft to return to Long I sland.

I began th is art icle in M ay with the notes

. .. .

- . ' . - --.' -. .-.
• -SPEEDWElL MAIN

VILLAGE IRON ROUTE 202 HOUSE
-. WORKS POND MILLr . •-.-s

Fig. 1-A view of the V ail fa mily holdings in the yea r 1837. To the extreme left is Speedwell
V illage, coming left you can see the Speedwell Iran Works with chimneys smo king. The center
portion of the engraving depicts some of the smaller buildings and the pond in the foreground
which turned the mill wheel and supplied ......ater to the Iron Works. To the extreme right is the
family home with gardens in f ront and the mill in the lower right corne r. The rood passing through
the property is now N ew Jer sey Route 20 2, with Morris Pia ins to the right and Morristown to the
le ft of the Vail property. Although little remains of the Iron Works, save some crumbl ing foundc­
tions, the main house and the mill are in a good state of restorat ion a nd ha ve been dedicated as

a historical site open to the publ ic.

-. --ir -,-
.-

m y thinking made Al fred Va il a di st inct
somebody instead of just "a friend,"

I left Lo ng Isla nd quite early in the morn­
ing o n Apri l 23rd. armed with hast ily
gathered inst ruc t io ns on just how to reach
Speedwell Vill age. The name it self conjured
up images of a museum type reconst ructed
vi llage full of tourists and meandering groups
o f grade school chi ld re n soaki ng up a da ys
c ulture . Speedwell Village is really a village.
qui te small. and located between Mo rris
Plains and Mo rristown , New Jersey, on Route
202. an old narrow winding road shown in
the IRJO li ne drawing of the Va il propert y
(fi g . I>. I drove right th rough the village with­
out realizing it and had to double back. final­
ly stopping to ask directions of a local gas
station attcn dcn t who knew of the Va il home
and pointed hack to a road bend ing up a hill.
JU SI below the hill's c rest stood the Vail ho me.
Doubling hack. I turned on to a gravel d rive­
wav whose entrance contained a mail-box
marked with some name other than V ail. The
si te had noth ing 10 indicate that this was the
home. or had been th e home of the Vail fa m­
ily. I parked next to a large o bviously freshl y
re furhis he d ho me-old. h ut ho w o ld I
couldn't sa v ,
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and in format ion I recalled from my trip, but
it sti ll lacked the solidi ty of ill ust rations and
the litt le deta ils that tell who a man was a nd
where he fi t into history. Com bining th is
material with my previous notes, I put the
project aside fo r a while longer.

In August 1969, while attending an antiq ue
sa le in Pori Washington I happened across a
copy o f 7'11" Century i llustrated M onthly
M agazine dated April. 1888, and there o n
page 924 was the sto ry of the telegraph a nd
A lfred Vail. The line illustrations used in this
article arc from that magazine.

T hat coincidence was soon fo llowed by
another hit of information, quite unexpected.
on Al fred Vail. While edi ting the USA-CA
colu mn for September 1909. I learned that
when co unt y hunter I\lerle A. Green, W 6­
H V U entered the Arm y in 1920 he was
stationed and received his training as a
m il it a ry te legrapher at Ca m p Alfred Va il.
now kn own ,IS Fort M onmouth, the renowned
Arm y signal and research installation. Mak­
ing a second tr ip to ew Je rsey, I visi ted
Fo rt Monmo ut h, whe re I lea rned that a
Sign al Corps cam p was sci up on the edge of
Freehold race track on J une 17. 191 7. On
September 15. 191 7. the name was ollic ially
cha nged to Cam p Al fred Vai l in honor of the
New Jersey inven tor who worked in earl y
telegraphy. A ugust O. 1925, the cam p was
redesignated Fort M onmouth in honor of the
fa llen of the Battle of M onmouth. Freehold .

ew Jersey. on June 28. 1778.
He re I was then. a walking expe rt on

Alfred Vail who in a few short months had
accumulated a conside ra ble amoun t of infor­
mation on a man neglected hy almost every
organized source of recorded history. I may
ha ve belabored th is length y introduction bu t
it seemed important to convey the sources of
my information and to explain the breadt h
and l eal of this a rticle. T he telegraph and the
" Morse" code have an amazing history which
cann ot simply he boi led down nor given
cursory semi-accurate treatment.

C lea rly. fro m the material ga thered. there
is quite a bit to Al fred Vail. fa r more than
M r. Hood suggested in his article. and ce r­
tainly fa r more than has been pre vio usly
recorded .

The Development Of The Telegraph
H istory. the text-book kind tends to be

negligent in man y aspects o f recorded e vents.
\Vh ole episodes are never recorded, arc al­
te red, o r simply adapted to a convenient
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Fig . 2-The basic Sturgeon electro-mcqnet
o riginally devised in 1825.

form. This is the story of one such episode,
the electric telegraph and the Mo rse code.

C heck any history book and you will find
that Samuel F inley Breese Morse ( 179 1-18 72)
invented and developed the electric telegraph
and Morse code. Some books go as fa r as
saying thai the renowned histo rical a rtist,
Morse , while re turning from France aboard
the packet Sullv, recorded in his sketchbook
a device for receiving messages at a dis tance
by mea ns of elec tro- magnetism . T his eve nt
took place in 1832. and is important as a
starting date for Morse's entry into the world
of recorded scientific history.

Our story actually begins in 1825 when a n
Englishma n by the name of Stu rgeon devised
the first e lectro-magnet (fig. 2). W ith no
electronics di stributor to go to. Sturgeon
formed an iron rod in the shape of a horse­
shoe, coated it with varnish for insulation and
then wrapped bare wire around the rod. The
turns had to be spaced out as not to touch
adjacent turns since insu lated wire had yet
to be conceived. By applying a slight voltage
from a crude battery, Sturgeon had an elecro­
magn et. D ue to the limited number of turns
of wire and the single-c up wet ce ll batteries .
the magnet was not very stro ng but is was
an electro-magnet.

By 1827. the Sturgeon elect ro-magnet
appeared in scientific ci rcles in America and
is reported to have been known about by
Morse who dabbled in scienti fic experi ments.
The next name that crops up in relat ion to
the electro-magnet is thai of Professor Joseph
H enry.

Pro fessor Henry provided the first practical
use for the electro-magnet when in 1832 he
demonstrated at the Albany Academy a
device for sendi ng messages at a d ist ance
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Fig. 3-Professor Joseph Henry's telegroph
apparatus, first demonstrated at the Albany

Acodemy in 1832.

(through wires) by means of The electro­
magnet. It was Hen ry who reasoned that in
order to increase the strength of the magnet
one had to increase both the size of the bat­
tery and the nu mber of turns of wire on the
rod. It would also be Henry who would esta b­
lish the need for, and practicability of insu­
lated wire. The Henry apparatus, fig. 3,
consisted of a horse-shoe magnet in a hori­
zontal plane and a permanently magnet ized
steel bar with its North pole placed in the
opening of the horse-shoe. The steel bar was
balanced on a pivet, and at the free end stood
a small bell. When the horse-shoe magnet
was energized, the North end of the bar
would swing toward one end of the horse­
shoe while the other end would strike the
bell. The demonstration was carried over a
one mile length of wire stretched through
several rooms of the large hall. By making
and breaking contact with the battery sup­
plying voltage to the magnet, discernible
information could be transmitted by the
number of times or the sequence of bell ring­
ings. Historically then, this would have to be
considered the first working telegraph.

Henry published his findings that year
(1832) in the American Journal 0/ Science
and went on to other things. Professor Henry
is little noted for this " fi rst" but rather well
known for his theories and work on induc­
tance, the unit of which bears his name: the
Henry.

It is at this point that the fi rst inconsistency
in Morse's prowess as an inventor and scien­
tific experimenter occurs. Morse, who was
famili ar with the Sturgeon electro-magnet
and other experi ments conducted here, sim­
ply missed reading one of the lead ing journals
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of 1832 and in a sudden inspiration conceived
his telegraphic device sponta neously, later
that same year. He was to say later that
he "was not aware that anyone had even
conceived the idea of using the magnet for
such a purpose [before him]."

The Morse apparatus proved to be an ela ­
boration of the Henry design. It relied on the
action of the perm anently magnetized stee l
bar to produce a response when energized
by the horse-shoe magnet. Although the prin­
ciple is the same, Morse's electro-magnet and
power source were considerably smaller than
Henry's and rather si milar to those of
Sturgeon.

Later in 1832, Morse constructed a tele­
graph based on his "sketchbook design." It
was a vert ical wooden frame that supported
a traversing pendulum-like arm which acted
as Henry's stee l ba r. The frame was made
out of a can vas frame for one of Morse's
paintings. A pencil was affixed to the end of
the arm which marked a strip of paper
beneath it as the arm was energized. The
paper strip moved th rough a series of rollers
and provided a sort of "read-out tape." In­
stead of mak ing and brea king the battery
contacts manually, Morse fash ioned a mov­
ing type-composing stick which held special
type slugs with pointed projections. This type
composing stick with its type was rolled
between two battery contacts and the pointed
type projections made and broke electrical
contact in a prescribed pattern. At each
"make" contact the arm would energize and
the pencil would scribe a spike on the paper.
When the contact was broken (between pro­
jections) the line would return to a base line
wh ich produced a graph like strip of paper
similar to an electro-cardiograph. The num­
ber of spikes recorded on the paper deter­
mined the letter or word transmitted and
the paper itself served as a pe rmanent record
of the transmission. Morse went as far as to
create a new numerical dictionary to use with
his maehine. From 1832 to 1837, the Morse
telegraph remained virtually the same. F igure
4 is an early mechan ical drawing of the
Morse telegraph and fig. 5 shows the type
slugs and a sample of a recorded message.
Figure 5 is a facsimile of a drawing done by
Alfred Vail who we are about to meet.

Enter Alfred Vail
During 1835, Morse accepted a Professor­

ship in the Literature of the Arts and Design
at the Un iversity of the City of New York .

See page 10 2 for New Reader Service
,



Two years later, the events of Congress and
a new acquaintance would shape a whole
new life for h im.

•
In March, 1837, the House of Representa­

tives passed a resolut ion req uest ing the Sec­
retary of the Treasury to report upon the
propriety o f establ ishing a "syste m of tele­
graphs for the Uni ted States." In an effort
to gather information for his report. the
Secretary issued a circular req uesting all
available data on research and feasabilit y. A
copy reached Mo rse an d provided the im­
pe tus fo r renewed effort on his telegraph. T he
government then, as now. represents a source
of income and notoriety, both o f which ap­
pealed to Morse. Un fortunately. Morse had
been unable to engineer any improvements
during the past five years and the apparatus
was crude and ineffect ual past several feet.

Morse enlisted the aid of Professor Leon­
a rd D. Gale. head o f the Un ivers ity chem­
istry department. II would be Professor G ale
who would supply the technical knowledge
to construct the ba tteries and the laborat ory
space for Morse. He also suggested to Morse
that the magnet be enla rged as per Henry's
findi ngs. ( Professo r Gale had'nt m issed
Henry's a rticles). Besides supplying the tech­
nical knowledge which Morse evidentl y
lacked, Gale was a great so urce o f cncour­
agcmcn r. Gale's majo r failing was in thai
he never en tered into a formal agreemen t
with Morse and was discarded later on in an
economy move by Morse .

On Sat urday, Septem ber 2. 19 37. Profes­
sor Gale arranged for Morse to hold a
d em onstrati on of his telegraph at the Uni­
ve rsi ty. Among those p resent was a young
grad uate from New Jersey. Alfred Vail. Vail
had graduated the year before in hopes of
entering divinity school and pursing a career
i, the Presbyterian ministry. D ue to poor
heallh be was unable to fo llow thi s through
and so remained at school to find some other
fie ld he could enter where in an altruistic
sense he could serve man kind. It was pure
coincidence that he chose to attend the
demonstration.

Before we have Alfred Va il actually meet
Samuel F. B. Mo rse. let us consider his back­
grourd. Alfred Vail was the elde r son of
J udge Stephen Vail. pro prietor of the highly
prospe rous Speedwell Iron Works. Speed­
well. New Jersey. The iron works had forged
the main shaft of the Savannah, the first
stea m ship to cross the Atlant ic . The Iron
W orks also forged the tires. axles, and cranks
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for America's first locomotives and as such
represented a great source of wealth fo r the
Vail fami ly. J udge Vail's land ho ldings were
corsiderable ard the fami ly home was splen­
ddly appoin ted . The grounds con tained large
gree nhouses, gardens, a pri vate pond and
mill. an d othe r bu ildings besides the iron
work s to complete an aura of gracious living.
All of this wealth was impressive in a yea r
mark ing the depths of a grea t econom ic
depressi on.

Alfred Vail grew up working in the iron
works learn ing the rud iments of engineering
and demonstrat ing a unique abi li ty fo r
mechan ical and sc ientific matters. Although
his father wished Alfred and his brother
George to continue on in the famil y business.

I

•, 0 -

Fig. 4- Morse's basic telegraphic instrument as
of 1837. This is a reproduction of the drawing
supplied with the original patent o pplicc tio n.
Two points of the diagram are of immedia te
interest.. I II and It , ). The power source (I) -was
a single cell ba ttery with one set of plates and
had been originally designed with the other
equipment in 1832. In five yea rs nothing had
been added or radically modified to the design
in order to ma ke it work better. The method of
transmi ssion, (t ,M ), was a point that M orse was
fixated upon and one tha t initially blocked
Vail's progress. Part {M) is a type composing stick
which held " teleg ra phic type" whi ch moved via
crank It ) and interrupted the circuit in a pre-

scribed pattern.
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1,0 actua l view of the Morse teleg raph system
described in fig. 4 .

Alfred elected upon a career in the m ini stry.
Al fred. it would seem. came to that fate ful
meeting prepared spiritually and financia lly
to meet Samuel Finley Breese Morse.

To sa y that Alfred Vail was impressed at
the demonstration would he a gross under­
statement, He was mesmerized. In what
could o nly seem moment s. young Vai l had
fo und a ll that he had sea rc hed for and hoped
fo r. T he demonstra tion m ight have very well
been arranged fo r Vail. as yea rs later he
would recall the exhuberant state he was in
after gazing at the equipment and write that
in that instant he had grasped the principles
of the device and that he could sec the vast
benefits to all of m ankind . With this zeal
a nd intensity it was not to d iffi cult for the
fo rmer d ivin ity student to press upon Morse
the promise of financial a id and support in
fu tu re work .

Judge Stephen Vail who was considerably
more pract ical than his son and whose money
was actually involved had Alfred bring
Morse down to Springwell that weekend to
meet hi m and sec the telegraph firsthand.
After ins pecti ng the machine and listeni ng to
his son and Morse. J udge Va il too was con­
vinced of the tremendous potential of such
a device. He agreed to advance the sum of
two thousand dollars in o rder to secure a
patent and to sta rt construction of a model
that could he placed before Congress.
T hough norma lly not a lot of money for the
Vails, the two thousand doll ars investment
du ri ng a depression represented a sizable
ris k. On September 23. 1837. a formal agree­
ment was reached making Alfred Vail a
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twenty-five percent owner of the Morse tele­
graph and giving him an interest in all foreign
pate nts that might arise. Al fred was to supply
not only th e money. but his engi neeri ng skill
a nd a place to conduct further experiment s.

In late September of 1837. Al fred Vail se t
up a workshop on the second floor of the
grist m ill on the fam ily grounds at Spring­
well . He was ass isted by a young apprentice
mechanic from the iron works, W illiam
Baxter. Baxter was to record m ost of the
events of these early days in his d iary. T he
two men set about to construct a model of
Morse's telegraph based on the o rigi nal 1832
design. Morse stayed in New York and pre­
pared a descript ion o f the device to submi t
with his patent a pplication which he did on
October 3. 1837. He divided the telegra phic
system into six essen tial areas clearly de­
fi ning th e li mi ts of his invention. T hey were:
I. A system of sig ns. by which numbers. and

consequently words and sentences, are
signi fied .

2. A set of type, adapted to regulate and
communicate the signs, with rules in which
to set up the type.

3. An a ppa ratus called the port-rule. for
regulat ing the movement of the type-rules.
which rules, by m eans of the type. in their
turn regulate the t imes and intervals of
the passage of electricity.

4 . A regi ster. which records the signs per­
manently.

5. A dictionary. o r vocabulary of words.
numbered and adapted to this system of
te legraph.

6. Modes of la ying cond uc tors to preserve
them fro m inj ury.
It is im po rta nt to note tha t Morse's system

was numerical and not alphabetical as we
know it toda y. There was no telegraph "key"
ment ioned, and the only un ique factor of
the devi ce was its ability to retain a perma­
nent record (via a long strip of paper) of the
message.

The next two months brought about the
first of many changes in the original Morse
design. Alfred Vail replaced the pencil rec­
order with an ink recorder in order to elimi­
nate repeated penc il sharpening. He next
began to follow up on Professor G ale's sug­
gestion of increasing the size of the magnet.
Since there was no source of in sulated wire
o r ac tual need for it at the t ime , Alfred hap­
pened on milliners wire. ~filliners wire was
used in the manufacture of ladies bonnets
and was cotton covered. Vail and Baxter
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Fig. 5-lniliolly Alfred Va il wor ked with " Iele­
graphic type" such as shown in Vail's drawing
above. Each slug hod a numerical value and
corresponded to Morse's numerical dictionary.
The graph below Vai l's signatu re is a typica l
message sent with the Morse system an d would
provide the permanent record of the transmission.

CJ-

soon exhausted all local so urces of mill iners
wire in their creation o f larger magnet s. and
probably started a new women's fad of
saggi ng bonnets.

While working with the new ink recorder,
Vail realized that the traverse arc of the
Morse record ing arm would often splatte r
the ink in all d irect ions during and ra pid
movement such as increasing the speed o f
sending. Redesigning the appa ra tus. he come
up with an arm that had vertical movement
which did not spill the ink from its container.
Unfortunately, it did not produce the char­
acteristic Morse graph, it merely produced
a series of dots and dashes as the pen moved
up and down making con tact with the paper.
William Baxter wrote in his d iary of this
event:

"Alfred's brain was at this time working at high
pressure. and evolv ing new ideas every day. He
saw in these new characters the elements of an
alphabetica l code by which language cou ld be
telegraphically transmitted in actual word s and
sentences. and he instantly set himself at wo rk 10

co nstruct such a code. His general plan was 10
employ the simplest and shor te st co mbinations
to represen t the most frequent ly recurri ng letters
of the Engli sh alphabe t, and the remainde r for
the more infrequent o nes. For instance. he fo und
upo n investigation that the letter e occ urs much
more frequently than any other letter. and ac­
co rdingly he assigned to it the shortest symbol.
a single dot (.). On the other hand. J which occurs
infrequently, is expressed by dash-dot-dash -dot
(- .-.). After going through a co mputation. in
order 10 ascertain the relative frequency of the
occurance o f different letters in the English

alphabet. A lfred was seized with sudden inspira­
tio n, and visited the office of the local Morris­
town newspaper, where he fou nd the whole
prob lem worked o ut for him in the type-cases o f
the compositors.

"In this sta te ment I have give n the true origi n
of the misnamed 'Morse Alphabet.' the very
fou ndation and corner-sto ne of a new system.
which has since become the universal language
of the world ."

The fi rst publ ic demonstration of the tele­
graph system ca me about on the 10th and
11th of January, 1838. The people of Morris­
town were in vited to atte nd a public demon ­
stration at the gri st mill where the actual
first message was se nt thro ugh three m ile s
of wire coiled abou t the second fl oo r work­
shop in the mill . With Mr. Morse at one
end, and Alfred at the other, the first message
in " Morse Code" was se nt.

T he first message was devised by J udge
Vail as a trial of the system and to avoid
either his so n o r Mo rse having prio r kn o w­
ledge of its con tent. The actual first message
sent then was "A pat ient wa ite r is no lo ser"
which Morse translated as Alfred sen t. After
th is successful test, Alf red Vail and Morse
se t out o n a tour with the equ ipment. They
s howed the now sophisticated equi pmen t in
New York at the Uni ve rsity where they met.
and then on 10 Phi ladelphia at the Frankl in
Inst itu te and finall y wou nd up in Washington
towards the end of February.

Once in Washington. the two men met
wi th the Hon. Francis O. J . Smith. then
Chairman of the House Committee of Com-
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"Thompson, Robert Luther. Wiring II Continent,
Princeton Univers ity Press, Princeton , New
Jersey. 1947. p. 13.

Fig. 6-After Alfred Vail forced the abandon­
ment of the " telegra phic type" a nd instituted his
dot /dash system he devised the simple and now

familiar telegraph key.

mcrce . Morse had begun correspondence
with Smi th late in September afte r he and
Vail became partners in the hopes of selling
the idea to the government or perhaps to
get further finances. Smith a rra nged for a
meeting o f the House and assured every
mem bers presence. He was completely con­
vinccd th at the plan had merit and saw the
potential for considerable amounts of rnonev

•
10 no made fro m the telegraph. In short
o rder he had made himself the third lead ing
expert on the telegra ph. besides Vail and
Morse, As it appears that Mo rse capitalized
on Vail. it must be sa id that Smith took an
equal measure from Morse, Sm ith. trained
in law. and as one historian extends himself.
"i nheri ted little more from his fa the r. a
tave rn keeper in New Hampshire . than a
tremendou s capacit y fo r work and an un­
usuall y facile rnind ."" Besides the basic evi­
dence o f the opera ting equ ipment. Smith had
hedged his bet with reports drawn from the
Fran klin lnst itute on the merits of the tele­
graph as presented by Mo rse and Vai l. Smith
then spared no effort in mak ing sure the
demonstrat ions were a success so that when
Morse and Vail were fin ished. he was in­
struted by his superiors to draft a Rill appro- ­
printing money in the amount of thirt y
thousand dollars to construc t an experi­
mental line between Wash ington and Balt i­
more .

The relationship between Morse and Vail
had become rather roc ky with Mo rse re­
ferr ing to Vail as "my mechani cal ass istant"
and Alfred contin ua lly writing of hi s mis­
treatme nt ( 0 his hrother George. George on

the other hand was like his father and was I
more busi ness minded than his brother. He
kept writing back that it d idn 't matter what
Morse called him as lon g as Alfred got the
money. George by this time had acq uired
part of Alfred's interest in exchange for
more financial help.

As Morse was involved with suppressi ng
Al fred Vail. Sm ith had persuaded Morse th at
he himself was needed and so became a third
partner offe ring little money, but rather his
knowledge o f law and business. plus what­
ever influence he had. He resigned his seat
in Co ngress and officially became the ir legal
advisor. With thai came another one-eight
sha re from Morse nad an equal amount from
Vail.

In May 1838. Sm ith and Mo rse left for
Europe to secure foreign paten I rights o n the
telegraph. leaving Alfred Vail to return to
Springwell to continue making improvements
on the equipment. Alfred had pa id for every­
thing to date. He had brought the telegraph
from the crude wooden frame that Morse
had built to a relat ively sophisticated piece
of eq uipment including the development o f
the eode beari ng Morse's name. plus the con­
cept of a hand telegraph key. which was to
be first used in a test in 1844 (fig. 6).

Smith returned to the Un ited States in
November 183 8 leaving Morse in Europe
un til the following April. Congress had not
voted on the money due to othe r interests
of the time. including a notorious Presi­
dential campaign fo llowed by seemingly end ­
less pol itical football ing , and d idn't get
around to taking up the request for money
until December 1842 when Morse once
again applied fo r the thirty thousand dollars.
On March 3. 1843, the money was fi nally
voted on and approved by President John
Tyler.

Miss Annie Ellsworth. daughter of the
Commissioner of Patents person ally came to
Morse's Washington hotel 10 inform him of
the Presidential signature. It had been a c10",

fi ght since most Cong ressmen felt that they
were spendi ng money on things they didn't
understand . T he vole in Congress was 89 to
83 in favo r of the telegraph bill with seventy
congressme n fai ling to vote. The President
had signed the bill after midn ight and early
that morn ing Miss Ellswo rth delivered the
news to Morse who had actually anticipated
defeat. In gratitude for the good news. Morse
told J\l iss Ellsworth that she cou ld dictate
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Could The Licensing System

Be Used To Improve The Overall
Performance Of U.S. Amateurs?
BY JOHN B. JOHNSTONE. K3BNS AND JOHN A. ATTAWAY. K4IIF

I NCENTIVF. licensin g has been wi th us fo r a
yea r and a half now an d most ac t ive a mateurs
ha ve formed opinions ei the r pro or con. On
one extreme is the self-righteous type who
regards th e present system as the perfect
sol ut ion to a ll o ur problems, In his o pi nion
a nyone who is c rit ical o f the new regulations
i." a u tomatically branded as lazv. On the o ther

• •
extreme is the fell o w who co nside rs incentive
licensing to be a plot by the new left to des­
t ro y amateur rad io entirel y. The truth pro b­
ably lies somewh e re in between, ce rtai nly no
con vincing proo f o f its effectiveness has yet
heen shown.

As an opener le t's look at the results to
date. In his a nalysis a nd a ppra isa l of incentive
licensing on pg. 60 of the March 1970 issue
of QST. Everett G . He nry. W3BG. chief o f
the Am ateur Divi sion of the FCC. sta tes that
in November. 1969 an esta blished 5.3 % of
the o perators having access to the SO. 40.
20. and 15 meter bands he ld the Extra
c lass L icen se . I n o t h er word s . of the
tot a l num ber of C o nd it iona l. General. Ad­
vanced. and Extra class operators. o nly 5.3lh
we re E xtras. Th is is a rather uloornv statistic- .
wh ich won 't im press e ithe r ind us t ry or the
m il itary. Possibl v the incen tive reward being
offered at the present lime is at fault fo r not
a tt ra cting more hams to the h igher grade
lice nses. and an a lternative- suc h as d istinc­
t ive prefix ca ll signs-would he m ore effect ive.
\I a ny p resent holde rs of the Extra class
license gave up call signs of m an y years and

K :!B 'S is a member and past president of
the Frankford Radio Club and the Penn
Wirc lcvs Association , and is a li fe mem ber of
the American Radio Relay League. He has
held the Amateur Extra Class License since
JlJ~).5 . K411 F is DX Ediror of CQ xtagazlne,
a life member of the American Radio Relay
League. and holds the Advanced Class
License.
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rushed to the new 2-letter calls as soon as the y
were offe red. Neither has o ur en tire a pproach
been of an y inspi ra tion e lsewhere in the
world. No other country has followed our
lead . In faci. Japan has taken the opposi te
approach a nd c reated two new lower classes
of licenses.

For th is d iscussion, we arc willing to con­
cede that a general upgrading of the amateur
radio service would be desi rable . Ho wever.
this upgrading should be within more practi­
cal a nd significan t confines than a rc presently
bein g employed. In othe r words. we think
that incentive licensing can work if it is madc
relevant to all the aims and purposes of the
am ate ur se rvice. not jus t res t ricted to an
arbitrary testing system which d iscriminates
against the o ld t ime rs and the fu lly comm itt ed
individua ls with 60-S0 ho ur work weeks . (For
a review o f the 5 ba sic ai ms a nd purposes of
the amateu r se rvice sec the article on pg. 64
of the Jan uary 1970 issue of CQ or else
re view FC C regulation 97.1 . Basis and Pur­
pose o f the U ni ted States Amateur Servicc.)

T o accom plish such an objective wi ll re­
qui re that thc a ma teurs themse lves assume
the burden of proof that individ ual o pera tors
are perform ing sat isfactorily toward these
objectives. A nat ion al o rganizat ion of arna­
tc urs sponsoring a program that provides an
objective measurement o f one's part icipat ion
and con tri bution to the a mateur rad io se rvice
in te rms of emerge ncy com municat ions. pub­
lic service. in terna tional goodwi ll. etc.. would
not onl y ofTer a method for implement ing this
idea. but would demonstrate to the c ritics of
the service that all o f the object ives arc being
met.

Could our Arnencan Kad io Relay League
handle this job? While those who consider
o ur League no n-representat ive and ineffectual
may seolf at the idea. it ma y he just the chal­
lenge that could snap it o ut o f its bureaucratic
doldrums. It would vastly increase the im port-
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a nce of our League and thus encourage wider
participation. It is our opinion that it would
he wiser to build upon the curre nt League
programs than to start from sc ra tch. since
the League is the sponsor of the majority of
the major a mateur rad io programs.

T he system that we envision would use
a pplicable portions of existi ng League pro­
grams. augmented with new programs de­
signed to fill in the gaps, as a means o f veri­
fying to the FCC that a n applicant for a
higher class license has met certa in minimum
requirements that are responsive to the pur­
poses of the service. He would submi t docu­
mentat ion provided by the League to p rove
that he has reached. or has ma inta ined. hi s
individual proficiency in operating; and that
he has. and can . participate in the service
fu nctions. Impl ied in thi s syste m is the re­
qu irementthat U.S. amateu rs could. through
a national organization. develop and negoti­
a te wi th the FCC responsible programs for
the public good.

Simpl y passing one test would not ent itle
an amateur to hold a higher class li cense
fore ver. Each time he re newed his license he
would be required to demonstrate that he
continues to qualify in the higher category.
This would not impose addi tional examina­
tions at each renewal si nce participat ion in
the p rograms would earn the necessary
verifications.

Some will scoff at ou r suggestion on the
grounds that FCC would never sha re its regu ­
la tory pre rogati ves with a private organiza­
tio n, not even A RRL. Howeve r, in his article
cited above. W3BG states that 'The realiza­
t ion of the objective of incen tive licensi ng
can come about only through the joint efforts
o f the amateurs and the Com mission.... Ob­
jectivity on the part of amateurs will do much
to de monstra te that the y arc deserving of the
spectru m space now ava ilable to them." What
could he more objective than a willingness to
share the responsibility fo r providing cri teria
to truly measure the performance of an ama­
te ur in fulfi lling the basic purposes of the
service?

To illuslrate how th is system might be de­
signed. consider how it could he applied to
the present licensing structure : The ovice
and Technician class requirements would not
be affected since they arc designed for speci­
fic limi ted objectives. Al so. the General class
requirements would remain unchanged and
continue to he the cornerstone of amateu r
rad io . To p rogress above the General class
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would req uire the applicant to take a tech­
nical exami nation, as with the p resent syste m' l
plus submi t verification of h is performance J
in the other areas of amateu r radio as well.
For the purposes of this illustra tion . we will i
assume that holdovers fr om previous licens­
in g structu res wou ld receive equi table credi t.
At the time of renewal, the higher class
licensee would be required to submi t verifica­
t ion of his abi lity to perfo rm in all of the
a reas. incl ud ing the technica l, in o rde r to
reta in his Adva nced o r Ex tra t ic ket. O ther­
wise. he would revert to the General class
until such time as he could obtain the
verifica tio n.

The p rograms to be developed would per­
mi t the amateur to ha ve a broad choice in
the activities in which he could select to par­
ticipa te. II would ha ve to accomodate a spec­
trum o f in d iv id ua l circumstances a n d
in te rests. To demonst rate how th is m ight be
quantified. some examples follow:

Advanced Class Emergency
Service Requirements

(2 0111 ot 3 necessary}
I. Demonstrate preparation for emergency oper­

ation. (power. equipment, etc.).
2. Participate in the Amateur Radio Pu blic Ser­

vice Corps. (A REC. RAC ES. erc.)
3. Pa rt icipate in A RRL Field Day.

Extra Class Emergency
Service Requirements

I. Meet the requireme nts for the Ad vanced C law.
2. Supply communications duri ng a real emer­

gency or participate in a simulated emergency
test.

Additional genera l service requirement s could
include some of th e followi ng:

Advanced Class
(4 0/ 6 required)

I. Conduct the FCC exam for a Novice or
Technician class a pplica nt.

2. Ho ld an A RRL leadership povt .
3. Hold an AR RL station appointment .
4. Co ntribute an article (0 QST. CQ. 73, Ham

Radio. or other recognized amateur radio
magazine .

S. Pass traffic.
n. Be active in an A R RL affiliated radio club.

Amateur Extra Class
(N o. I plus 3 oj the other 4)

1. Meet the req uirements fo r the Ad vanced cia's.
2. Instruct a clas of candidate' for the Novice

licence.
3. Ho ld office in an ARRL affiliated radio club.
4. Co ntribute a second article to a recognized

ICo11lill ltet! ON page 891
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CALIBRATE YOUR

OWN D.C. METERS
BY JOSEPH P . F INCUTTER.* K3STU

Part II

Part I of this two part series discussed the theory of the Potentiometer and
Volt Box. Part /I covers the principles of the Standard Resistor, the construc­

tion techniques for 0/1 three units and their application.

T ilEsecond installment begi ns wi th a d is­
cussion of the theo ry of the Standard Resistor.
Its need is for the accurate measurement of
current now that the I'otent iometer and Volt
Box can provide an accura te voltage.

Standard Resistors
o w how can we measure current accu­

ratel y? Let us agai n resort to Ohm's Law,
where E = I X R. Since we have a Po tent i­
o rnctcr wi th wh ich we can measure in the
zero to :2 volt range. we need a 'resistor'
through vvhich we can pass current and then
measure the voltage drop across it. We need a
resistance o f known value. a Standard Re­
sistor. Then we can use Ohm's Law to derive
the value of current accurately.

What is a Standard Resisto r? Well. first let
LIS exam ine some of the characteristics of a
resistor which could affect OUf measurement.
In fig . 6, R represents the ac tual value of re­
sistance and Ra and R U I represent the re­
sistance of the leads between points A and B
and the actual resistance clement. The values
o f Ra and R,,, arc o nly important when th ey
arc a reasonable percentage of R . For ex­
ample, let us assume th at they arc 0.00 I
ohms each and R is 100 ohms. Then they
represent only 0.002 % of R and can be
neglected. However. if R were I ohm. th en
they would represent 0.2% of R and must be
considered. o r at least compe nsated for in
our measurement work.

Also we must consider the effects of tem­
perature (external) changes : current carryi ng
limitations (internal temperature); moisture
and/or humidity changes; voltage limitat ions;

•5620 Alta Vista Road. Bethesda, Md. 20034.
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etc. But since we do not expect very high
degrees of accuracy and we will not he work­
ing in a laboratory environment and more
than likely with ::!: 1% resistances, every pre­
caut ion we ca n take with respect to the above
charac te ristics will he to our advantage.

Figure 7 shows the schematic of a 4 tcrmi­
nal Standard Resisto r. Normall v current flows•
through Rn R . and R" , and. the Potent i-
omctcr is corrected across the " E" terminals:
the " I" termin als wou ld be inserted in the
ci rcu it in wh ich the current is to he measured .
A Standard Resisto r is used primari ly in mak­
ing current measu rements: however. with a
sufficient number it would be very possible
to use them in bridge circuits for measuri ng
other values o f res istance vi a the ratio
method.

Refe rring to fi g. 7. it is very easy to sec
th at the effects of Ra and Ra, arc greatl y
reduced. if not eliminated in a 4 terminal
resi stor since the voltage drop is measured
across the R . o rma lly the effects of Ra a nd
Ra t are negligible in a 4 terminal resistor of
100 ohms or higher. With values of 10 ohms
and lower they hecome more trouhlesome
when making h igh accuracy measurements.
Commercially made Standard Resistors a rc
all of the 4 terminal va riety and come in
val ues of 0.00 I. 0.01. 0.1. 1.0. 10.0. 100.

A ", " ",' B
0 ...... ...... vn 0

Fig . 6 -Basic re sista nce showing the lea d res ist.
ances Ra and Ra l which could a ffect critical

measurements.
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Fig . 7 - The addition of two mo re terminals
creates a four terminal Standard Resistor, the

standard form for commercia l units.

JODD, etc., and the y a rc expensive a nd would
only be used in calihration laboratories. H ow­
ever, if you a rc interested in checking the
"accuracy" of c urrent meters (with very few
exceptio ns a ll meters are c urre nt meters) a
good, stable Standa rd Resisto r is required.

Now how de we ge t a cheap. ye t adequate
Standard Resistor? Well , we could buy, fo r
exam ple. a 1000 ohm '" I % resistor for a
reasonable price. But then we would know
only that the value was some whe re between
990 a nd 1010 ohms. And , o ther factors per­
tinent to stabi lity such as temperatu re a nd
hum id ity would also be included in our
" degree of uncerta inty" . Fortunately there is
"safety in num bers". Supposing we take 10
resisto rs of 10.000 ohrns e I % and put them
in pa rallel. Th is wi ll give us an eq uivalent
resist ance of 1000 ohms "' 0.1 % since we not
o nly d ivide the nominal value by I0 hut we
get this adva ntage with the tolerance as wel l.
So now we know that o ur Sta nda rd Resistor
is somewhere between 999 and 100 I ohms.
Add itionally any change in one of the re­
sis tors is considerably reduced by the other
nine . Also temperature effects o n a ll l O in
pa rall el wi ll he one tenth of what they would
be individuall y.

F rom a n economic sta nd point, met al fi lm
or deposited carbon e 1% resistors cost about
55e each up to a quantity of 24. hu t reduce
to 28e each for quantities of 25 and up. So
si nce we need a t least 10. the v would cost us•
$5 .50 m in imum and we would have to be
satisfi ed with the values as picked from the
box, For $ 1.50 more ($7,00) we co uld hu y
25 a nd se lect the 10 resistors closes t to the
nominal value and therefore have a Standard
Resistor with a val ue closer to the value we
want. Very probably we could build two
Standard Resisto rs from this lot of 25 re­
sistors a nd have 5 to put in the junk box a nd
the 2 Standard Resistors would have cost
only $3.50 each ,

N ow I have given you fact s and fi gures on
a 1000 ohm Standard Resisto r which is very
adeq uate fo r usc in cal ibra tion of meters with
a I milliampere full scale current. For a I

., •
~"c
E E

.,' volt readout on the Potent iometer, it would
take a 100 ohm resistor fo r a 10 milliampere
meter, a 10 ohm resistor for a 100 milli- j
am pere meter, a I ohm resistor for a I am pere
meter, and so forth, either up or down, So
you can bu ild Standard Resisto rs 10 su it yo ur
needs based upon the above theory.

Construction
I will not atte mpt to provide definite con­

structional detail s because J hope that a ny of
you who might be interested in bu ild ing these
valuable test instrumen ts will ha ve various
and sundry items avail able in your workshops
that will be satisfac to ry . With a little inge­
nuity I'm su re that yo u ca n assem ble them
in a satisfactory manner. I have p rovided
some pictures which will help to expla in the
methods I have used . The important thing
in construction is a high quality of mechanical
workmans hip toge ther with soldered con­
nections th at arc nothing less than excellent.

Once I was sa tisfi ed with the design of my
circui t, I sta rted collecting the vario us items
that J needed. a nd once collected. I pro­
ceeded to plan the la yo ut. Then with some
idea of the space (volume) requ ired J selected
a n available wooden box in which to p ut
them, I hope that in the following paragraphs
I can provide yo u with some " do a nd don't"
advice.

Potentiometer And Volt Box
I fou nd it most convenient to mount both

of these items inside the same box since both,
in a majori ty of cases, arc used together in
making voltage measurements and inciden­
tall y since J had a hardwood box tha t would
house both con venientl y. The following
points arc wor thy of your consideration:

I. J followed the circui t diagra m (fig. 3)
for the Pote ntiomete r. except fo r o ne slight
change. J selected a single pole three posit ion
switch for S". The ex tra position was used J
for a connection to " 8" on the Vol t Box, And
I connected " C' o n the Vol t Box to the com­
mon terminal on the Potentiometer. This
provided me with the capabi lity o f "sta nda rd­
ization" of the Potentiometer to the reference
cell, measurement withi n the 0-2 vall range
d irectly. and measu re ment of h igher voltages
th rough the Volt Box , merely by changing
swi tch posit ions.

2. I used a metal panel as a mount ing pla te
for all o f the mecha nical and electrical! elec­
tronic components. It is insulated from the
circuit ry. T his elimina tes problems o f pos­
sible short circui ts and provides for another
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type of measurement use for the Potenti­
ometer (not within the scope of this article).

3. R I is a 10 turn Helipot with a linearity
tole rance of "= 0. 1%. One with a linearity of

, ,,=0.05 % would have been better, but I didn't
I have one. T he dial mechanism is a typical

turns counter typc of dial.
4. R , is a wirebound rheostat of 5000

ohms. The value is not critical as long as
there is sufficient resistance to limit the cur­
rent to about I to 2 or 3 mill iamperes th rough
RI. The dial mechanism to turn this rheo­
stat should be of the vernier type, but docs
not have to be a marked dial. It is diffic ult to
null the meter in the 5 position unless the
change in resistance per degree of turn is
small. (I had a 3 turn pot which I found very
satisfactory.)

5. Batten es B, and B, are mercury cells and
I chose Mallory Type ZM-9 . I use three in
series for B, and one for B,. I had occasion
to chec k about 25 of these cells and found
that all were within the range of 1.456 and
1.457 volts. I chose o ne that was only 1.450
volts as the reference cell. I could have used
an Unsaturated Standard Cell fo r the re­
ference cell, but decided o n the mercury cell
because I wanted portability. I now use my
Standard Cell as a reference cell to maintain
an overall accuracy check on the Poten ti­
ometer. There are many other combinations
of batteries that might be used.

6. Not having a satisfacto ry momentary
switch for 53 I fabricated o ne from some con­
tacts from a broken relay and a small spring­
loaded push button. This provided large con­
ta c t s which provided good e lectrical
connection .

7. Bare # 14 copper wire was used fo r the
interconnections between components .
shaped to fit the layout of parts.

8. Banana jacks arc used for all external
connections to the circuitry. The common
5-way posts could also have been used. I don't
recommend pin-jacks.

9. I mo unted the nom inal values of resis­
tors on one side of a phenolic board and the
"paralled adjustment values" on the back
side for the Volt Box.

10. Although I used a " tape embosser" to
make the labels for my equ ipment, I would
recommend that the " instant type" dry letter­
ing be used. It will give a more professional
appearance to your equipment.

Standard Resistor Construction
For the particular work that I had in mind

for my own shack, I chose val ues of 100,
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FleQulotN and
veee ere DC
VOIfoQe SUp(lly

vot, I"l . 'e1'
I/oIT 80. e- - To be collbrated

~ -
PoteM1Qmeter

Fig . 8-Basic set up of the equipment to calibrate
a voltmete r.

1000, and 10,000 ohms as the values for
which I would have the most need. Based on
the "safe" number of 10 resistors in parallel ,
I found that a 'minibox' with dimensions of
514 " long by 3" wide by 2Ys " deep would
provide room for the 10 resistors, two mount­
ing plates, and two 5 way binding posts. Here
are some items for consideration:

I. Since these resistance values would
not requi re 4-termi nal connections, fo r good
accuracy and precision, I chose a good
quality 5 way binding post. (Although there
are several manufacturers of this item, the
cost difference is immaterial, possibly 5 cents
each; but the best quality items should be
purchased.) These posts give you several
choices of connectors for "voltage" and
"current" connections.

2. I could go on at length about the manner
in which to mount the 10 resistors. Much will
depend upon the resistors yo u chose to use.
One of my units is made with resistors with
pigtails. I placed the resistors in a neat stack,
bound them tightl y with tape and then pro­
ceeded to "twist" the leads to form a good
mechani cal contact and then soldered a ter­
minal to the bundle. On another my resistors
had threaded studs on the end. With these I
had to form two brackets from thin brass. In
these brackets, holes were d rilled to space the
resistors evenly and to mount them. (Be care­
ful in drilling the holes so that you will have
clearance for the resistors.) I then mounted
the brackets and/or the 5-way terminals o n
a piece of plexiglass or lucite that was just
small enough to fit inside the fl anged part of
the minibox. In the same part I punched
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Fig_ 9-Basic set up of the equipment to calibrate
a milliommeter.

two holes with a chassis punch for c1carance
for the 5 way posts. T he assembly is held iii
place in the minibox with machine screws in
each co rner of the plexiglass and the mini box.

3. Since the Potentiometer and Volt Box
were mounted in a nice hardwood box, I was
lucky enough to have another matching box
of the proper size to hold my three Standard
Resistors. Inside the cover of the box I
mounted a piece of gra ph paper on which to
record the values of the "resistors" each time
I calibrate them. This gives me a "running
record" of their values and I can watch the
change that takes pl ace with age.

Voltage Measurements
In the T HEO RY portion of th is article J

covered the opera tion of the Potent iometer in
de tail , and I would suggest that you reread
that port ion to become familiar with the
basic opera ting procedure. However. here I
want to point out a fe w additiona l ideas on
operation:

I. Low values of voltage. between 0 and
approximately :2 volts arc measured directly
with the Potentiometer (no Volt Box). Equa­
tion 1.2 ) docs not specify an y particular point
for D ,. Therefore you could choose any point
on R , (dial sett ing) for the Standard izing
operation: and the measuring operation would
give you De. Should we establ ish a D ,? It's
up to you. I establ ished "500" as D ,. and that
means thaI it is equal to the voltage of my
reference cell which is 1.45 volts . Th is mea ns
that if I'm measu ring a voltage above 1.45
volts. D , will be greater than 500 a nd if the
voltage is less than 1.45 volts. D, will be less
than 500. Knowing where to set the dial for
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D, is very helpful in reaching a null and it
reduces the wear and tear on the meter.
Without going into a lot of mathematical de­
tails on how I did it, I made a chart for the
inside of the top co ver that gives me voltagesl
versus dial settings for D , (with D , at 500)
and this eliminates a lot of mathematics eachl
time a measurement is made. T his cha rt also
includes the "multiplica tion fac tors" for each
jack on the Volt Box.

2. It would be very beneficial to go back
to the STANDARDIZE position after each mea­
sureme nt to insure that the point D, had not
changed during the measurement because of
battery B, discharge or some inadvertent
movement of the current adjusting rheostat,
R2.

3. If you wanted to measure a voltage of
approximately 0.5 volts, then it would be
better to "Standardize" around 800 ; then your
measurement would fall around 275. In any
event I have made all my measureme nts wi th­
in the middle 80% of the range of R, and
found that I could get good repeatability
(precision). An additiona l point to rernern­
ber is that the Potentiometer has infi nite input
resistance at null , and, therefore no resultant
circuit loading.

4. Voltages above 2 volts are measured
with the Volt Box and the Potentiometer.
Remember that the input resistance (loading)
changes with input tap, and, therefore, circuit
loading will effect your measurement. Since
the ratios that you bu ilt into the Volt Box are
fixed. the voltage to the Potent iometer will
always be between 0 and 2 volts. So whatever
you measure on the Potentiometer must
always be mult iplied by the Volt Box ratio
(for example; X 100) Equat ion (2) is changed,
as follows:

j

E. = E..d X D,/D , X .ll ultiplier (4)

where the Mul tiplier is the Volt Box ratio fo r
the part icular tap used.

5. Figure 8 shows the interconnection dia- J
gram for equipment used to calibrate a d.c.
voltmeter. The variable voltage d.c, supply
should be a stable unit. The procedure is
si mple. Vary the output voltage of the supply
so that the meter to be calibrated reads full
scale. Since the Volt Box is in parallel with
the meter being calibra ted . the same voltage
is applied to it. Now. measure the voltage on

IColllinuct! on ptl.f:t' 86)
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AMATEUR TELEVISION
IN PORTUGAL

BY VASCO FELIX*, exC R6M N

A MATEUR television has recently started in
Portugal. T he first two-way contacts were
made by Levy A F G Carval ho, CTIIH-TV
and Roberto Charters de Azevedo, CTINB­
TV.

The Portuguese authorities have approved
new reg ula tions which makes th ings conside r­
ably easier fo r amateurs operating mobile
and portable. T hey have also licensed the two
AT V stations, working o n 625 lines, CCIR
standards, and using a video frequency of
431. 25 me plus audio on 2 meter a.m.

Roberto , CTIN B·TV made the first tests
with a nineteen year old camera, a fl ying
spot sca nner. T he camera was built in \ 95\
and based on an earlie r a rticle in QST.l
Roberto's version used a 5AP7 C RT and a
931 A pho to cell to show slides. During the
first tests he used slides of his XYL.

With initial testing completed, Roberto
completed a newer camera based on the
W . E. Parker circui t. It uses a RCA 7038
vidico n. The modul ator was designed by
OJ 1GQ, and uses four EL86's in parallel
grid modul at ing the QQE 06/40 (5894)
fin al.

The station includes two TV receivers; an
Ital ian Autovox with a modified u.h.f. con­
verter and a portable Sony with converter.
T he antenna used for the fi rst two-way con­
tact was a d ipole, with reflector, and fed with

I 72 ohm coax. CT INB-TV is now using a 48­
clement colincar array.

Amateur television in Portugal will be
very active in the ncar future , with many
stations o perati ng regul arl y o n the " third
channel." as it is called by Portuguese news­
men. As this was being written, Mario Fer­
re ira . CTI BF is putting together a color ATV
station based on the German PA L system. He
has completed the camera and the monitor

' Est. de Benfi ca-713-20-Frente , Li sbon 4,
Portugal.

lSherman, J. B., "A Receiver for the New
Amateur Television System," QST. June 1940,
p, 38.
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The 19 yea r old fl ying spot scanner used in the
fi rst Portugue se ATV te sts.

Roberto Charters de Azevedo, ell NB-TV, tunes
up the ATV transmitter. It is briefly described

in the text.

This is l evy A F G Carvalho, CTt IH, as he was
seen on the Sony portable TV used to monitor

the first two-way ATV contact in Portugal .

and needs to fin ish the transmitter.
T his is bu t a brief glimpse into ATV in

Portugal. As more develops, and more ama­
teurs getinvolvcd with ATV, the scope of
experimentation will broaden widely. _
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is heard around the world

Here's why Thunderbirds outperform all other
tri-banders:
• Thunderbird ', " Hy-O" trap i provide separate traps for each band. " Hy·Q" traps

are electronically tuned at the fac tory to perform better at any frequency in the
band -either phone or CWoAnd you can tune the antenna. using chans supplied
in the manual, to l ubstantl ally outperform any other antennas made.

• Th underbird', euperter con,truc tlon inc ludes a new, cast aluminum. tilt-head
universal boom-to-mast bracket that accommodates masts from 1V. ' x 2Yz" .
All ows easy tilting for installation. maintenance and tuning and provides mast
teed-thru for beam stack ing.

Taper swaged. slotted tubing on all elements allows easy adjustment and readjust­
ment. Taper swaged to permit larger diameter tubing where it counts! And less
wind loading. Full ci rcumference compression clamps are mechanically and
electrically superior to self-tapping metal screws.

• Thunderbird 's exclu sive Oeta Match achieves balanced input, opti mum match ing
on all 3 bands and provides DC gro und to eliminate precipitation static .

• Up to 9.5 db forward gain.
• 25 db trent-to-beck rat io.
• SWR less than t .5 to 1 on all bands.
• 24-foot boom .. _none longer in the industry.
• Extra heavy gauge. machine formed, element to boom brackets. with plastic

sleeves used only for insulati on. Bracket design allows full mechanical suppon.
• Interlaced. optimum spaced elements for higher gain and better pattern control.
• 3 active elements on 20 and t5 meters. 4 act ive elements on 10 meters.

New 6·Element Super Thunderbird Fabulous 3-Element Thunderbird. Jr.
Model 389 Mod el 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. $1«.95 Suggested retail price. $99.95

Buy one today at your favorite Hy-Gain distributor !

HY-GAIN ELECTRONICS CO P TION
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CQ Reviews:
The Heathkit SB-220

Linear Amplifier
BY W ILF RED M . SCHE RER,* W 2AEF

The Heathkit 58-220 2 kw linear Amplif ie r.

••--",,==== .

Power Supply
T wo separate transformers are used in the

power supply, each with two primary wind­
ings that may be connec ted in parallel or in
series for 120 or 240 volt operation respec­
tively. T he separate primary windings on each
transforme r are connected in parallel wi th
the corresponding windings on the other
transfo rmer. A 10-ampe re circuit breaker is
insta lled in one leg of each primary-circuit
setup.

One transformer furnis hes plate power
using a full -wave voltage doubler wi th a
string of 7 silicon rectifiers in each leg. Fil­
tering and dynamic regulation is obtai ned
with eight series-connected 200 mf electro­
lytic ca paci to rs. resultin g in a total capaci­
tance of 25 mf. Voltage-equal izing/ slow dis­
charge resistors are installed across each
capacitor.

for indica ting grid current, relat ive output
power or plate voltage.

Circuit Data
Referr ing to the schematic at fig. I, the

grounded-grid circuitry used in the SB·220
is qui te conventional. With the tube filaments
maintained above r.I. ground by means of
the usual bifi lar-wound ferrite-core filame nt
choke. ca thode drive is applied through a
sepa ra te fi x-tuned pi-network for each band,
ensuring high efficiency and low distortion,
The latter is en hanced by a specific degree of
negative feedbac k realized by the d. choke/
capacito r combinations at the tube grids.
Parasitic suppressors at the tube plates con­
t r ib ut e to the in he re n t s tab ili ty o f th e
amplifier.

The r.I. input and output circui ts are ba nd­
switched. The loading for the Pi-output
circuit is controlled by a variable capacito r,
allowing operation into 25·100 ohm non­
reactive loads or those otherwise presenting

. hi , 1an S.W. r. Wi t In ... : .

1<;::::"
I ....

T HEintroduction of Ihe Heathkit SB-220
Linear Amplifier has elici ted man y requests
for a review conce rning it, so here we go.

Suppl ied in kit for m. the SB-220 is a rela­
tively low-cost job, yet one that provides fi ne
performance on the 80-10 meter amateur
bands with 2000 walls p.e.p. input for s.s.b.
and 1000 walls d.c, input for c.w, and RTTY.
T his is obtained using exciters capable of
producing 100 walls of drive.

Input circuits are broadbanded and vari­
able output loading is provided for matching
to 25-100 ohm loads. It is a completely self­
contained table-top unit with a built-in power
supply designed for operation fro m 1201240
v.a.c.. 50/60 c.p.s., so urces. It also is well
compacted into a package only slightly larger
than its popular li ttle brothe r, the SB-200
I kw job.

Other features include grounded-grid cir­
cuitry using two Eimac 3-500Z triodes in
Class B. forced-air cool ing. zcner-controlled
bias. a .l.c. , antenna-tra nsfer relay, instan­
taneous transfer between exciter-only or
li near-amplifier operation. low- and high­
power position s fo r I o r 2 kw operation, ci r­
cuit breakers for overload protection, fu ll­
time plate meter plus second meter switchable

"Technical Director, CQ.

,

I
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The primary windings on the transformer
have taps tha t enable a plate-potential choice
of 2000 or 2500 volts (under load) to be had
for either I or 2 kwoperation.

The other transformer in the uni t is a low­
voltage job that furnishes 5 v.a.c, from one
secondary for filamen t power; with another
secondary used to provide 120 v.d.c., ob­
ta ined with a half-wave silicon rec tifie r, for
cutoff bias. a n a .l.e.-threshold pot ent ial a nd
re lay-opera ting power.

An un usual twist is th at the bias is a posi­
tive potent ial that is appl ied in se r ies between
the fil ame nt -t ran sformer ce nte r tap a nd
ground . T his places the grounded gri ds at a
negat ive potential wi th respec t to the tube
filame nts (or cathodes) in a manner simila r to
that realized by the usc of self bias from a
cathode resistor. In this case. however. no
current need be drawn by the tubes in order
to produce the necessary voltage drop across
a cathode resistor. The bias thus completely
cuts off the tubes and more effectively holds
them quiescent for eliminating tube noise
d uring receive or standby periods.

On transmit, the transfer relay removes
the cutoff bias and applies a fixed operating
bias of 5. 1 v.d .c , to the fi lament-transformer
center tap. This potent ial is obtained from a
Zener diode (DI) operati ng fro m the 120­
volt bias supply. A stable bias and low idling
current for the tubes is thus ensured.

Metering

The plate-current meier functions as a volt­
meter that indicates the voltage drop across
RI which is produced by the plate current
through the resistor. since it is in series with
the h.v. negative return to the filamen t trans­
former. R:! is the multiplier resistor.

W hen the other meter (multi-meter) is
switched to read grid current. it is placed
across R :I which is in series with only the J,.:rid
ret urn to the filament transformer.

For rela tive output readings. the r. f. out­
put is sam pled th rough N;-R , and rect ified hy
D« to produce a d.c. component for actuating
the meter. A sensi tivi ty control allows the
meter to he adjusted for the desired area of
sca le readings.

Pla te-voltage readings are obtained from a
sample of the high voltage derived from a
low-value resistor. RI. at the negative end of
a separate h.v, bleeder.

A.L.C .

A d.c. a.l.c. voltage is obtained hy recti­
fying a portion of the r.f. drive applied 10 the

58 • CO • June, 1970

tube cathodes. T his is accomplished with D"
and voltage d ivider R"-R,,. C I-C" arc fre­
quency-compensating capacitors for uniform
voltage division on all bands.

The a.l.c. threshold is set by a positive
voltage from the bias supply applied to D"
cathode. This reverse-biases the diode into
non-conduction, until the r.f. drive voltage
exceeds the threshold voltage which has bee n
preset for the point just below whe re the d rive
would be high enough 10 ca use the a m pli fie r
to be ovcrd rivc n a nd thus fl attop o n modula­
lion peaks.

Since the a .l.c . ope ra tion hinges on the r.I.
drive voltuge, it is not dependent on even a
bit of overdrive or some grid current before
it takes hold, as is the case wi th conventional
systems used in most class A 8 1 exciters.

Transfer Circuits

Transfer between cxcitcr-ontv or linear-•
amplifier operation is ha ndled by a relay with
three sets of s.p.d.t. contacts. T he relay is
powered by the internal supply. as previously
explained, and is actuated by the exciter
through normally-open contacts on the ex­
citer control relay which grou nd the ci rcuit on
transm it. O ne set of the SB-220 relay contac ts
transfers the bias. as a lso formerl y described .
The other two sets of contacts switch the an­
tenna and the exci ter ou tp ut and amplifier in­
put a nd outpu t as needed fo r each method o f
operation.

Power is available for the transfer rela y
only when the SB':!:!O power switch is at ON.

as arc the filament and plate power. The tube
filaments are instant-heating ami since the
rectifiers also are instan taneous in operation.
transfer between exci ter-an iv or with linear­
amplifier operation is thus immediately avai l­
able. simply by placing the power swi tc h a t
os or OFF as the need dictates.

Construction
T he 5B-220 is built on a hu ge chass is with

the r. f. section in a shielded encl osure at one
side and the power-suppl y components at the
other side. T he tubes arc loca ted at the rear
of the r. f. section where they plug into cc­
ram ie sockets moun ted flush with the chassis
deck. The usual air-flow glass chimneys an:
not used . At the rear wall of the enclosure is a
motor with a large-diameter six blade fan that
provides forced-a ir cool ing. The air is drawn
in from the hack and is directed from the rear
at the tunc envelopes. hut the perforated holes
at the sides and top of the enclosure and a

See page 102 for New Reader Service
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Fig. l - Basic circuitry for the 58· 2 20 . See.text for details . Bondswitching is not shown.

I
I

j

•,

baffle plate on the cover are so arranged that
the air fl ow through the compartment is such
that rela tively uniform cooling is provided all
a round the tube envelopes. T he fa n blades
also ex tend below the chassis deck th rough a

•

cutout and thus some airflow occurs through
holes in the sockets to provide a degree of
cooling at the tube-pin seals.

The plate-tune capaci tor is wide-spaced.
while the dual-section loading capacitor is
the larger-size broadcast-receiver type. Both
capaci tors arc ceramic-i nsulated. The band­
switch is a ce ramic type with dual contacts.
The low-frequency portion of 'the ta nk in­
ducta nce is wound with # 14 wire on a tiber­
glass form. The 15 and ·10 meter sect ion is
self-supporting and wound with 3/1 6"-di­
ameter silver-plated tubing.

A mechanical grounding switch (referred
to in the manual as an interlock) is mounted
on the inte rior of the amplitier enclosure. It
consists of a short metal rod insta lled on a
feed through insulator fo r the high-voltage
which goes to the plate choke connected to
the end of the rod. A strip of spring brass.
allached to the adjacent side wall is so placed
that the strip rests against the metal rod . The
B-plus circuit is then short-circuited to
ground. When the cover is installed. an in­
sulated stud pushes the spring away fro m the
rod. th us removing the short. The setup thus
provides o pe ra t ing- pe rsonne l protect ion.

whenever the cover is removed. by grounding
the h.v. line and immediately d ischarging the
tilter capacitors or shorting any high voltage
that may otherwise be present.

The pla te bandswitch is ganged 10 another .
section located outside of one corner of the
amplitier enclosure. Th is section swi tches the
cathode-input circuits. the components fo r
which are intstalled next to the switch deck .
The power transformer and til te r capacito rs
arc mounted on the right side of the chassis
deck.

A back pa nel. perforated side pla tes and
cover complete ly encl ose the assembly wh ich
is installed In a .pcrfo ra ted-rnctal cabinet.
Highly effect ive overa ll d ual-shielding is thus
provided .

Operation and Performe nce
It should be noted that the mechanical

grounding switch is not an interlock in the
true sense in that it docs not lock out the
application of any primary power and th us
protects only operating personnel under cer­
tain condit ions and not also the equ ipment
itself. If primary power shou ld be applied
while the compartment cover is removed.
allowing the switch to short the B-plus line .
you can say goodbye to the si licon rect ifiers.
since there is no overload relay and the circuit
breakers will not act. fast enough. So. be sure
to heed the related warning 'given in the ·
manual.
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ing it easier o n the tube grids.
Tuncup into a n antenna under the maxi­

mum legal limitation of I kw will not. how­
ever. in either case provide optimum opera­
tion for s.s.h., as the amplifier then is too
light ly loaded ' and fl attopping will easily
occur. regardless o f whether or not a.l.c , is
used ,

The job really should be done with a
dumm y load. a llowing low-power tuneup to
be made by loadi ng the a mpli fi er to slightly
past the po int whe re the o utput (ind icated by
the rel ative-power meter) sta rts to d rop after
the maximum point has bee n reached . This
should be done with maximum drive from the
exciter .

Under this condi tion. the d.c, input o f the
alllplifier wi th a a monitored 100 watts of
d rive was fou nd to be about 1400 watts with
an average fo r a ll bands of 950 watts output
a nd with grid curre nt ncar 200 rna.

Switch ing ove r to the h igh-power posit ion
requires a slight readjustment for operat ion
w ith more output. in which case a d.c, input
o f 1800 walls was had wi th an ou tput of 1200
wall s on 28 me to 1300 watts on 3,5 me with
approx imatel y 180 rna grid current W ith 125
watts of drive the nom inal d .c, inp ut was 1950
watts wit h 1300-1500 walls o utpu t.

If a dummy load is not available. hut where
an osci ll oscope (such as the Heath Monitor­
scope) can he set up for a tra pezoid display."
an initial tuneup wit h carrier can fi rst be made
into a n antenna a t the legal power level. The
udj usrnc nts ma y then be fi nalized by watching
the trapezoid displ ay while modulating with
voice and conducting whatever retun ing is
needed for eliminating flattopping, while at
the same time obtaining maximum peak
ou tput. Th is procedure will optimize tuning
within the legal aspect : provided. the meter
readings kick to within the 1000-watt input
a rea." Usc of the scope while working into a
dummy load and usi ng a two-tone a .f. input
siena l, of co urse. is the ideal method for-
' Also because the p.e.p. output fro m the exciter
usually will he higher than the tuneup carrier. as
will be the am plifier operating voltage due to the
dynamic-regulation characteristics.
::A llhough it may be o f limited aid. use o f an r.f.
envelope display of just the output is not recom­
mended. since an accurate o bservation o f ampli­
fie r tlauopping (unless severe) will not be easily
realized: plus the fact that proper amplifier
adjustment could be co nfused by the exciter
characteristics which also will be evidenced.
"l n any event. tuneup into an antenna should be
done as quickl y as possible in order to avoid
unnecessary interference.

• •.'.
" . ,-•

•
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T he manual instructions arc that tuncup be
conducted using the low-power position
which is designated for tuneup and c.w, Ss.b.
operation is specified as then being available
using either the low- or high-power position
w ithout necessitat ing retuning. Ho weve r.
there arc several points not ment ioned in the
tu ncu p in st ru cti o ns wh ich s ho u ld he
considered .

W ith tuncup into an antenna or during c .w,
a nd RTTY o pe ra tion. the maximum legally­
pcrrn issa hlc d .c , powe r inpu t is 1000 walls. In
th is case it is determ ined bv the slim of the

•

input for both the exciter and the grounded-
grid a mplifier as discussed in the Q & A
Column for this mo nth ,

Since most exci ters prod uci ng the required
100 walls of d rive ru n at a n input o f about
180 wall s. the max im um allowable input a t
the am plifier itself then is a pproximately 820
walls (375 rna a t 2100 v.) Unde r these con­
ditions the power output fo r c .w. and R1TY
with the 511-220 ranged from 525 walls o n 28
me to 600 walls on 3.5 me. Running the same
total d .c, input (sum of driver a nd a mplifier
inputs). hut with o nly 50 walls d rive and less
exciter input (a llowing the amplifie r itself to
run a t about 900 walls) the outp ut was about
the same. hut the g rid c urrent was less. mak-

Bottom view of the 58-220. The filament choke
is at the cente r. N ea r it is the relay, a ll the r.f.
leads to which a re run in coax The terminal
board for 120 / 24 0 v, connections is at upper

lett.
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T he duty-cycle ratings are: continuous with
voice modulation at 2000 watts p.e.p, input
with s.s.b.: continuous (maximum key-down
10 minutes) for c.w. with 1000 watts; 50%
(maximum transmit time 10 minutes) for
RTTY with 1000 watts.

With 120-volt operation the maximum cur­
rent drain is 20 amperes. with 240 volts it is
IDa . For best operation a 240-voUline should
be used. Our tests were conducted with 240
volts applied under load.

The size of the un it is Sv.. · X 14% · x
14'h " (H.W.D.) and it weighs 50 Ibs.

The SB-220 Linear Amplifi er is priced at
$349.95 (kit, includ ing tubes). It is a product
of The Heat h Company, Benton Harbor,
Mich igan 49022. - W2A EF

-
•

-

Top view of the 584220. The large cooling fan is
behind the tubes in the r.f. section or the left in
which the 10-15 meter tank inductor lies hori­
zontally . The "inte rlock" grounding switch is at
the right corner near the inductors. The electro­
lytic f ilter ca pacitor s are under the " DAN G ER"
label in the power-supply section at the right .
They are held in plastic forms that insula te their
cons from one another and ground, as well as

preventing bodily contact with them.

sure to employ for minimizing excessive drive
that might otherwise shorten tu be life,

During on-the-air operation and with
bench tests, over a month's time, no adverse
difficulties or overhea ting of components
were experienced.

No particular problems arose with the
assembly work which required 16 hours of
time.

"The amplifier input impedance is a nominal 50
ohms. In some cas~s. particularly on the higher
b~nds and depending o n. the input-line length.
slightly ret urnng the exciter p.a. for optimum
~erformanc~ therefrom may be needed with
hnear-a!TIphfier operation, due to a possible
change In the reflected impedance o r input S.W .r.

determining proper amplifie r adjustment.
These tuneup procedures are not limited to

use with the SB-220. As a general rule, they
should be followed for making adjustments
on any other linear amplifier.

With tuneup conducled using any of the
above suggested methods, ope ration with
s.s.b. could then be had on low or high power
wit h a clean signal and without flattopping
while using up to 130 walls p.e.p. drive.'

T he pla te-voltage regulation under static
(d.c.) condit ions was found to be near 20%,
but under dynamic conditions (during voice
modulation) it is considerably better, due to
the action of the filter capacitance, with the
result that in both low- and high-power posi­
lions the p.e.p. in and out ran about 25 %
higher with modulating levels that kicked the
meters for an indication of the legal average
input of 1000 walls.

Using higher drive (up to 300 watts p.e.p.)
the amplifier could be pushed to 3000 watts
p.e.p. input with 2 100 watts output without
fl attopping, even without a.l.c. Such opera­
tion, of course, should not be conducted,
since the maximum-legal meter readings
would bc exceeded , as would bc the rnanufac­
turer's equivalent rating of 2000 watts p.e.p.;
however, this does attest to the capabilities of
the 5B-220 and its available reserve power
that enables an exception ally clean signal to
be produced at the legal power levels.

This was further evidenced both by the
linearity of a trape zoid display of the ampli­
fier d . input vs. output and by a spectrum
analysis whereby the 3rd-orde r distortion
prod ucts (rated at - 30 db or better) mea­
sured 35-37 db below the peak level of two
equal-amplitude tesl tones at the ra ted power
level. In this respect it should be kept in mind
that the overall distortion cannot be lower
than that produced by the exciter. Some ex­
citers, particularly those using TV sweep
tubes, may create distortion products of only
25 db or so down, which may be passed on by
the amplifier, even though not produced by
the SB-220 itself.

Although a.l.c, was not found a necessity
for preventing fi attopping after the tuneup
precedures noted above, it is a desirable mea-
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BY J OH N A . ATTAWAY.* K 4/1F

Y au Can find DXcrs in the most unusua l
places! During a recent trip fa New Orleans J
decided to drop in on one of the Crescent
Ci ty's fo remost DXe rs . Ro y A lciatorc, W5­
RU . G uess what. th is holder o f WAZ. WPX.
DXCC and over 100 other recognized DX
awa rds turned out to he TIfE Roy I.. Alcia­
tore. Proprietor of N ew Orlean's most famous
restaurant. A nto iucs.

Ro y has been a ham sin ce 192 I. H is first
ambi ti on was to go to sea as a shipboa rd radio
ope rator. H owever. he needed rnonc v to buv

• •

some ham gear and his dati suggested he earn
it hy wo rkin g at Anto ines. He's been there
ever since. The restaurant incidenta lly was
fou nded by Roy's gran d fa ther. Antoine
Alciatorc , in 1840 and has been in the famil y
continuously from that time. DXcrs arc
al ways welcome, hUI tcr Roy know yo u're
comi ng as there could he a line a block long
out front.

lei's Go ORP
A rc you looking for a new challenge'! D o

• P.O. Box 205. Winter Haven. FI. 33880.

.....- _- - -
Getting those WX3MAS QSls out. left to rig ht
a re AI, WA3CXM, Rick , WA3GUl, Dove , WA3­
l TM. an d Bo b, K3MAZ. This is just one day's
receipt of ca rds. Who says people don't chase

pref ixes . (Photo co urtesy of K4DSN J.
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you ever Sl I in front of your rig. all 2000
watt s P El' to a -l-e lcmc nt beam at 70 feet .
and wonder if eve ryt hing isn 't gelling too
automa tic'! 7\l;.lyhe it's t ime to "set your own
kind of style .' T he rapidl y growing ORI'
movement rna v be for vou. \Vhcn vou're run-

• • •
ning .2 wa tts or less those run-of-the-m ill
European and South American contacts can
he a real th rill.

W hile everybod y else has been conce n­
trating on the highest power they can alford
the O R Per'> ha ve been qu iet ly go ing the o ther
wav, With verv lillie fan fa re thev have built

• • •
their own nationa l c lub, the ORp Amateur
Rad io C1uh. with it's own journal. Th" M iIIi­
walt. published hy M ike Czuhajcwski, Route
# 3. Paw Paw. \I i. 49079.

There arc plenty of simple circu its around
for O R p gea r. hUI if yo u don ' t like build ing.
K8HRX has a com plete line o f 200 mill iwatt
transm itt ing devices for very low cost. Write
to him at D&1l Electronics. RFD :: 5. Box
277A. Tra verse Ci ty . xu. 49684. The Ten
T ec Co. of Seviervi lle . Tenn . 37862. h as a
fabulous a rray of co mpletely self-conta ined
QRP tran sce ive rs, See the excellent review on
page 52 of th e April issue of CQ.

De Extra
Thi s month 's De Extra is writte n by W A r ­

OAH in repl y to February's guest De Extra
by W4FRO:

" W hen yo u printed W4FRO's com ments
re : The List and ir s nemesis effect on DX I
was a t first shoc ked and d isma yed. H is
reasoning was so contradictory and some of
his insinuations so inflarnitory that I won ­
de red why you had prin ted it. A fter gett ing

CO 5.5.B. OX Honor Ro ll
W2TP 318 ZS6lW 308 w8BT ._.... 291 K9LUI 213
WA2RAU 318 G8KS 307 K81KB 296 W6PTS 272
W91lW 318 W2ZX 305 W8EYZ 293 W6RKP . __ 272
W2RGY 316 W4 0 M 304 K80NY 293 W8BYF 272
Ol90H 316 W4 SSU 304 F2MO 292 G3 NU G 270
WJNKM 316 PAOHBO 303 w2FXN 292 K9PPX .._210
K6l Gf 316 W6YMY 303 KIIXG 288 G3WW .. 269
KP4Cl 316 KI!IU KN 303 SM6CAS 286 W9Ql O 269
YK3AHO 3 15 0 KI ADM 302 W2l Y 286 K4GXO 268
WA21I S 315 W2BXA 302 w6£.UF 286 G2BVN 265
W6El 315 welC 302 K8RTW 286 W2FXE . __._264
K6YRA 315 W6N JU 302 W9EXY 284 HPIJ C ... 263
WI!I BW 3J5 G3AWl 301 W3KT 28 1 W2MJ .. 26 1
IlAMU 314 G300 301 WlllF 280 W81 l C 255
T1 2HP 31 4 G6TA 301 W6UOU 280 CTlPK 254
WA8AJI 314 WAlEOQ 301 W3£WD 219 W6BAF 254
W4NJf 31 3 W3DJl 301 W4RlS 279 K6CAl 254
W4 QCW 31 3 G3HDA 300 K40EI 219 PASSN G 252
W40 PM 31 2 VE3ACD 3000LJRK 218 YE6TP .. 251
W5K UC 311 KISHN 300011I N 216 WI AOl 250
Gl FKM 310 W9JT 300 K4HYl 216
SM5SB 310 5l 4ERR 298 W70l R 276
XEt NE 308 K2DX 297 PI I AX 274
Anr statIon who has not up -da ted his countries total Within
the past ~ear Will be llutomallully dropped hem the Honor
Roll unless he contacts WA6GlO before July 1.
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over my init ial anger I realized that you we re
right in doing so as it gets two schools of
thought out into the open so that ope rating
hams ean make their own decisions.

" W4 F RO seems to feel that Mr. Big Signal,
the transceiver. and The List are kicking the
ever-lasting B'jabbers out of any future O X­
ing for any of us. T his is not the case at all.
It is those unusual, anxious-to-help-others
people who take lists to pass to some O X
operators that make it possible for little guys
with peanut-whistle rigs to work some really
rare ones- the rare ones that W4 FRO fee ls
should only be worked by linguists with
stacked arrays, speech compressors. and
Californi a kilowatts.

" Further, W4FRO implies that all list
takers are partial to friends and jealously
protect their Ho no r Roll standing by ignoring
the competition. This is a pretty serious thing
to say as it reflects on a couple of very out­
standing OX gals, as well as severa l other
highly ethical OM's who take lists. It also
may contribute to ha rassment on the ba nds.

'The problems are not caused by the
takers. They go far afield to insure that
everyone who wishes to be on the list has an
opportun ity. It is those who shut their ears
and ope n the ir mouths who are the p roblem.
They should remember that the other choice
is always open to them. If they don't want to
get on the list they can wait around until
another op shows up from that QTH who
doesn't object to pile-ups, and then get in and
pit ch to their heart's desire .

"M y own feelings? W4FRO has a right to
his opinions and his mode of ope ration, al­
though his accusations arc in my opinion
totally unjustified. There is room for all of us.
If you wai t long enough and look hard
enough thc situation you like will develop.
Pile-up o r list. sudden golden contacts with a
really rare one and no Q RM - you name it.
Me, I like 'em all, as m y 260 confirmed in
two years will tes tify. I'll get in a pile-up and
whoop my self hoarse with the rest of them­
or have heart palpitations to the poin t of an
attack sitt ing on frequency wait ing for a list
to come up while the QRM builds, phone
patches splatter all over the joint, QSB takes
a swoop that makes my stomach sink, and
then at the crucial moment someone starts
calling CQ where I'm listening. Heck. I love
it. and in spite of W4FRO's gloom I predict
that OX will outlast all of us.

See page 102 for New Reader Service

During a recent trip to the Azores, G len R.
Kurzenknobe, K3SWZ, hod a chance to drop in

and operate from the shock of CT2AA.

The WPX Program

5.5.8. WPX
488 XE IFFW 494 I IBGJ
489 ZS JBP 495 K6SSN
490 PY4KB 496 0L8TC
491. WA9PRO 497 .JA I RWU
492 0L30 M 498 UN ICC
49J LU50L

C.W. WPX
100J... OK2PE 10 11.. UC2SE
1004 TJIAJ 101 2 UW9 PT
1005 WAJGNW 101 J.. UA I BC
I006 W2 MLO 1014 WA7FKV
1007.. SP2LV IOI 5 WA JKSQ
1008 WAJCSF 1016 W\\CC
1009 KI\EA 1017 W4WSF
101 0 UA IIA

Mixed WPX
229...... ..WA6EPQ 2JO........K~OEA

Phone WPX
188.... .... VKJBM 189....... .K20LG

VPX
20 (s.s.b.) SM4-J958
21 (s.s.b.) W4-10646

Endorsements
S o5.B.: S M7CSN-500. K2POA-450, YVJ­
KV-400, II BGJ-400, WA!\OAH - J 50. W2­
LEJ - J50, and K7ROH - JOO.
C. W .: W9F O- 750, W9WCE-500. W2M LO
- 400, SP2LV-400. and K\\DEQ-J50.
M ixed: W4BQY- 650 and WA 6TAX-450.
Phone: CT I PK- 850, W2LEJ-400, and K2­
O L.G -J50.
80 M eters: DLIMD
20 Meta..: SM7CSN and WA7FKV
10 M eter.s: K7ROH, K201.G, and 01.1 M 0
A sia: DLI MO
A t r ico: 01.1 MD
South A merica: W8LY
Europe: VEJAAZ
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Amateur Radio in Other Countries
This popular feature was o mitted this

month to m ake room for the rules o f the CQ
OX A w a rd s p rogram. It will be resumed
next month wi th a story o n a mateur radio in
India .

PHlurrINEs-Dr. Edmundo A. Reyes, DUI­
OR, President, Phi lippine Amateur Rad io
A ssociation. P .O. Box 4 043, Manila.

Y UGOSLAVI A-} OZO DeIl'Ol ie YU I NSN ,
A ward M ana ger, Radioklub Beograd. P.O.
Bo x 235, Beograd.

G 3DO
C X 2CN
F2M O
I ISF

W40P~1

W4NJ F
DL90H
WA 5LOB
G3DO
HPIJC
K IS IIN
K2PO A
Il AM U

W40PM
W8KPL
W8LY
D Ll QT
VK3AHQ
G2 D M
VE40 X
W8GMK
Y UI AG
KI SHN
KI LWI
IISF

W40PM
W8LY
G JDO
K ISHN
W3PVZ
W 8RO C
Il SF
W41C
WA 5LOB
WA 6EPQ
Y UIA G
W8KSR
W4BQY
W8G~IK

DLI ~ I D

Rules fer the CO OX Awards
It has been o u r custom to print a listing of

r ules ear ly in each yea r. H owever, there has
been so much in teresti ng ne ws to print that
we ha ve postponed the rules seve ral times.
Now it looks as if we'll never ru n o u t o f news
so he re are the ru les an ywa y.

WAZ Rules
T he WAZ Award will be issued to a ny licensed

amateur sta tion presenting proof of contact with
the forty zones o f the world . T his proof shall
co nsist of proper QSL cards to be checked by
the DX Editor or verified at one of the author­
ized checkpoints fo r CQ DX Awards. Most of
the major DX cl ubs of the USA a nd na tional
amateu r radio societies abroad ca n be au thorized
checkpoi nts if they clear in advance with K4 I1F.
If in doubt cons ult the DX Editor. Any legal
type o f emission may be used providing com­
municat ion was established a fter Nov. J5. J945.

I. T he officia l CQ WAZ Zone Map will be
used in det ermining zone boundaries.

2. Co nfi rmations must be accom panied by a
Ji st o f claimed zones showing the call letters of
the station QSOed a nd the mode. The list sho uld
also show the applica nt's name, ca ll letters, a nd
complete mailing address clear ly.

3. All contac ts must be made with licensed,
land based. a mate ur sta tions working in a uthor­
ized a mate ur ba nds.

4. All contacts submitt ed by the applica nt
must be made within a 250 mi le radius of the
origina l locat ion .

5. A ny a ltered or forged confi rmations will
result in permanent disqualification of the appli­
cant.

6. Continued use of poor operating ethics wilt
result in disqualifica tion of the applicant.

7. In add ition to the co nve ntiona l certifica te
(or which a ny a nd a ll ba nds and modes may be
used. specially endorsed and numbered ce rti­
ficates a rc availa ble for phone and single side­
ba nd opera tio n. The phone certificate requires
that a ll co ntacts be two-wa y phone and the s.s .b.
cert ifica te requires thai all contacts be two-wa y
s.s.b.

8. If. a t the time of the original application, a
note is made perta ining to the possibility o f a
subseque nt a pplicatio n fo r a n endorsement or
special cert ificate. only the missing confirmations
required for that endorsement need be submi tted
with the later a pplica tion.

9. Inelude with the application $ 1.00 or 8
International Reply Coupons to defray the cost
of th e certifica te .

10. Decisions o f th e CQ DX Awa rd s Adviso ry
Committee on a ny matter pe rtain ing to the ad ­
min istrat ion of th is a ward shall be fi nal.

WPX HONOR ROLL
The WPX Honor Ro ll is based o n confirmed
current prefixes. Sta tions are listed with both
net and gross prefix credits. The Honor Roll
is based on the current net regardless of an
o perator's all-time gross prefix count.

~IIXE[)

Joe Hiller 906/ 1025
Mi chael Bakos 727/755
D.A.G . Edwards 72 1/775
C huck Banta 680/702
Joseph Olnick 646/667
Fred Riccks 645/650
Sera fino Franchi 643/ 657
George Mack 643/700
James Edwards 634/ 640
Larry Brockman 617 / 656
Djura Borosic 614/704
Jon Hodgin 609/612
G .B. Fi sher 595 /652
John Marhefka 592/ 6 11
Heribert Rechl 557 /557

SSII
Joe Hiller 807/ 900
Gay E. Mili us 744/760
Karl Muller 650/65 1
James Edwards 627/627
D.A.G . Edwards 622/ 645
J uan Chen 601/603
Chuck Banta .58 1/60 1
A rthur Johnson 580 / 600
Alfonso Porretta 559 /599

CW
Joe Hiller 812/892
William Simpson 734/853
Michael Bakos 73 1/802
Helmut Baume rt 698/720
Henry Denver 697/704
F.D. Ca wley 598/ 665
D.E. McVittie .579/6 14
Joh n Marhe fka 562/578
D jura Borosic 569 / 656
Chuck Banta 565/ 603
Wendell Boyden 549 / 574
Serafi no Franchi 545/554

I'll 01' E
D.A .G . Edwards 708 /734
Sam uel Barreiro 574/ 608
Michel Dort 536/5 52
Serafi no Franchi 520/525

New Oversea's Checkpoints
The followin g ha ve been added to the list

of a uthorized c heckpoin ts for CQ OX
Awards:
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I I. All applica tions should be sent to the DX
Editor, P .O. Box 205. Winter Haven. Florida
33880.

12. Zone Maps and lor WA Z applications are
available fro m the DX Editor or from CQ
for a self-add ressed stamped envelope o r self­
add ressed envelope and I IRe .

T he following list of zones is presented as a
guide. A ny questions will be decided by the
zone map.
Zone I. No rthwestern Zone of orth America:
KL7. VE8-Yulo n. th e VE8·Nort hwest Terri ­
tories Districts of Makensie and, Franklin. and
the islands west of 102 0 includi ng Victoria.
Banks. Melville. and Prince Pat rick.
Zorua 2 . Northwestern Zone of North America:
V0 2-l.abrado r. that port ion of VE2-Que bec
nort h of the 50th parallel, and a portion of the
Northwest Territories-VE8 ea ...1 of longitude
102°. The latter includes pari of the District
of Franklin and the islands of King William.
Prince of wales. Somerset. Gathurst. Devon .
Ellesmere. Baffin . and the Melville and Boohtia
Peninsul as.
Zone 3. Western Zone of North Am erica: VE7.
\V6 and the \V7 sta tes of Arizona. Idaho. Neva­
da, Oregon, Uta h. and w ashington.
l Olw 4. Centra l Zone of North America : VE3.
VE4. VE5. VE6. the W7 sta tes of Montana and
Wyom ing. wo, W9. W8 (except W. Va. ), W5.
and the \V4 states of Alabama. Tennessee. and
Kentucky.
Zo ne .~ . Eastern Zone o f North Am erica: FPS.
VE I. VO I. that portion of VE2·Quebec south
of the 50th parallel. VP9. WI . W2. W3. the W4
states of Florida. Georgia. So uth Ca rolina. North
Carolina. and Vi rginia, and the \V8 sta te o f
w est Virginia.
Zorw fl. Southern Zo ne o f North America : XE
and XF.
Z U lU' 7. Centra l American Zone : FOR-Clipper­
ton. HI'. HR . KS4. KZ5, TI. T1 9. VPI.TG.
YN. and YS.
Z.....·ll. Wesl Indies Zone: C M /CO. FG 7. FM 7.
H H. HI. KG4. IT P4. VP2. VP5. VP7. KC4·
N avassa. Plnl /fS7. PJ2E. PI2S. and YV\I.
Aves.
Zorw 9, No rthern Zo ne of South America: FY7,
HK. 1'1 2 PZ. VP3/ 8R . VP4 / 9Y4. and YV.
ZUlU' 10. w estern Zone o f South Am erica: CP,
He. HC8. and OA.
Zone II. Centra l Zone of South Am erica: PY
and Z P.
ZUlU' I Z. Southwest Zone of South America:
CEo
Zum' 13 . Southeast Zone of Sout h America: C X,
LV, VP8. and all Anta rctic prefixes.
Zunc 1·1. w e-te rn Zone of Europe: CT1. CT2,
DI /DLIDM. EA. EA6. E I. F. G /G B. G D. G I.
G M. GW. HB. HL. LA. LX. 0 . OY . OZ .
PA /PI. I' X. S ~IISL. Z H2. and 3A2.
ZUlU' 15. Central Europea n Zo ne: FC. HA . HV.
I. IT. IS. OE. O H. O K. SP. UA2. UP. UQ. UR.
YU. ZA . Z BI /9 H I. 9AI.
ZorU' 16 . Eas tern Zone of Europe: UA I. UA3,
lJ A4. UA6, UA9- Bashlir & Chkalov. UB5.
UC2, U I. and U05.
ZU l U ' 17. Western Zone of Siberia: UA9 -Sver­
dl ovsk. C helyabi nsk, Komi. Jurgan. Mol ot av,
Omsk. T vumen. ph" U H8. U18. UL7. and U ~ 1 8 .

Zun t> IR. Centra l Siberian Zo ne: UA9-Novo-

See page 102 for New Reader Service
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Father lea, YN4lGS, relaxing at the rig. This OM
is now a ctivating the new HT prefix on occasions.

(Photo courtesy of W4lRNJ.

Th e 5 .5 .B . OX Award Program

100 Ccu nn-les
6 18 .J AI RWU 622 K6SSN
619 WB6K G G 623.. K3SWZ
620 VE3IR 624 WA7F FS
62 I. DJ 80 T

ZOO Cuu n tricl"
196 KH 6GLU 199 WA2CCF
197 ZE II E 200 DII CG
198 W4FUM

300 Cnu n t r il'l"
50 ....... .PA\lHIlO 5 1........W6NIU

The WAZ Program

5 .5.B . WAZ
765 .JA I RW U 772 W8HXR
766 WA6WXP 773 WIl6UJO
767 K6KQN 774 W6VNH
768 .JA7DY 775 PAIlHBO
769 0 H3 N Y 776 W9DD L
770 UA2 KIlD 777 DL9M C
77I. II DEZ 778 VE4 AS

C.W.-Phone WAZ
2860 W4UF 2875 K30LG
2861. K6H 2876 K6TWr
2862 W\IBE 2877 9 M2L
2863 W4CRW 2878 EI3S
2864 W7RI 2879 LZI KAA
2865.. VK 2A D 2880 WB 6KI G
2866 UA3 KAO 2881. K IKNQ
2867.. UB5N D 2882.. YSI AG
2868 UB5QA 2883.. .zP5EC
2869 UAICE 288 4 LZ IKPG
2870 UW90 P 2885 YU I HK L
2871 UA6 KOD 2886 1I PER
2872 WA 6GRQ 2887 DL8I E
2873.. 0 Z7 FP 2888 0 K3CG P
2874 W5GTW

Phone WAZ
438 LA 8WF 440........W4NBV
439 WB6 UDC
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ZOIl. 27. Ph ilippine Zone: D U. KC 6. and KG 6.
ZO Il. 28. Indo nesian Zone: C Rll. VR4, VK9
(exce pt Na uru. Norfolk Is.. a nd Christmas Is.),
VSI, VS4. VS5. ZC 5. 8F. and 9M.
ZUlU' 29. Weste rn Zone of Austral ia : VK 6
VK 8. and VK9·Ch ristmas l s.). •
Zou(' 30. Eastern Zone o f Austral ia : VK I, VK 2,
V3 . VK4. VK5. VK 7. and VK~.Macquarrie Is.
Zoo. ;H . Centra l Pacific Zone: KB6. KH 6. KJ 6.
KM 6. KP6. KW6. KX 6. VK-Na uru, VR I, VR 3.
and Z~I7.

Zone 32. New Zealand Zone: FK8. F0 8. (ex ­
ce pt C lipperto n), FU8/YJ . KS6. VK9-Norfo lk
Is.. VR2. VR5. VR6. ZK I. ZK 2. Z L. and 5WI.
Zunt" 33. Northweste rn Zone of Afri ca: CN2 .
CN 8. CTJ . EA8. EA9. 3V8. and 7X.
Znn(' 3-1. Northeastern Zone of Africa: ST, SUo
and 5A.
Zone 35. Central Zone of Africa: C R4. C R5­
Guinea. EL. T U. T Y. TZ. XT. ZD3. 5N2. 5U.
5V. 6W8. 9G I. and 91.1.
Zunf' 3(). Equatoria l Zo ne of Africa : C RS-Sao
T home. C R6. EAll. 'rr. TL. TT. TN. TR. 9Q5.
9 U5. 91, Z 0 7. and Z 08.
Zon,' 37. Ea ste rn Zone of Afr ica: C R7. ET2.
_ET3 . FL8. 60 1. 602. 5H3. 5X5. 5Z4. and 7Q7 .
Z.m. 38. South African Zone: ZD9. ZE. and
ZS.
Zone 39. Madagasca r one: FB8. 5R8 . FR 7.
VQ8. VQ9. and VKll-Hea rd Is.
ZUUt" 40. No rth Atlantic Zone: LA -Jan Mayen,
LA-Sval bard . O X. T F. and UA I-Franz Joseph
Land.

The UA9 and UA~ Zones are sometimes
rather hard to determine. However. the OX
column in th e August. 1968 issue. pg. 82 has a
hand y table to use in locat ing stations in these
zones .

WPX Rules
The gene ra l rules 3- 1I of the WAZ Award

a lso apply to WPX where appropriate . In addi­
tion. th e fo llowi ng other rules speci fic to WPX
mU~1 be fo llowed.

I. All applications fo r WPX certifica tes and
endorsements must he subm itted o n the official
a pplicatio n form CQ 105 I. This for m can be
obtained free by sending a self-addressed
stamped envelo pe to the OX Edi tor. It is highly
desirable to use business size envelopes. 8 V2 X
II inches, (or this purpose.

2. All call letters must be in strict a lphabe tica l
order.

3. All entries m ust be clearly legible.
4. Use sepa rate applica tion (or each endorse­

ment, and be sure to speci fy whether your
certifica te is -mixed, c.w., phone. or s.s.b.

5. For add itional WPX credit list only addi ­
tional calls.
6. Include with application $1.00 or 8 Inter­
national Re ply Co upons (I RC s) for certifica te. A
se lf-addressed stam ped envelope or self-ad­
dressed envelope with I IRC should be sent (or
endorsement stickers.

Certificates are issued (or the fol lowi ng care­
gorres and numbers of prefi xes: ~lIX ED-400 ;

C.W.- 3IX): PHO N E- 300: S.S.Il.-200.
Co ntac ts between a s.s.b. stat ion a nd an a.m.

pho~e sta tion will be accepted for the phone
certifica te. C ross-mode contacts betwee n C \V

...

On the righl i, Mike Curelon, W4NEN, wilh Bill
Barbee, WA5ZXG, 10 hi, left. They are ,'anding
in f ront of the San Vito Ita ly Amateur Radio

Club', stcticn, 11 Ofl.

sibi rsk. To nsk, Karnerovo. and Alta i: UAtl­
Keasnoyarsk, Ir kutsk, C hita , Bruyate Mo ngolia.
and DICkson Isla nd.
Zone 19. Ea ste rn Siberian Zone: UA tl·Kha·
barovsk , Amur. Yak ut sk , Primorsky. Sakhalin
Island. Wrangel Island. and the Soviet Kuriles.
ZOIl. 20. Bal kan Zone: JY. LZ. 0 05. SV, T A,
YK. YO. ZC4/5 B4. and 4X4.
Zone 2 1. Southweste rn Zone o f Asia : EP. HZ.
M P4. 9 K, VS9 (except Maldives a nd Socotra).
VA . YI. 4W I. U0 6, UF6. UG6. and AP-West
Pakistan.
ZOIl. 22. Southe rn Zone of Asia: AC 3. AC5.
C R8. 4S7. VU (exce pt Andaman and N icobar
Islands). 9N I. and AP-East Pakistan .
Zone 2:1. Centra l Zone of Asia: AC4 the BY
provinces of Sinkiang, Kansu, and Hing'hai . JT1 .
and UAII-Tanna T uva .
Zout' 2 ·1. Easte rn Zone of Asia: BY (except the
provi nces in Zone 23). BV. C R9. and VS6.
Zone 25. J apanese Zone: HLlHM. JA /KA , and
KR6.
Zont" 2(). Southeastern Zone of Asia: HS. XV,
XW. XZ. 3W8. and VU2-A ndaman and Nicoba r
Islands.

Ron Benett i, WN 1JMP. winner of WPNX Award
No. t 4 . WPNX is CQ' s OX Award for Novice 's
only . All you Novice DXer 's who hove worked
100 prefixes get in touch with WA6G LD for an

application.
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and SSR /Phone will not be valid for WPX.
Endorsements arc issued for ea ch 50 add i­

tio na l prefixes submitted . Band endorse mentv
a re ava ilable for wo rking the following numbers
o f prefixes o n the various ba nds: I .~ mc-35: 3.5
mc-I SO; 7 mc-250: 14 mc- 301l: 2 1 mc- 300 :
:!H mc-250.

Continental endorsements are eiven for work ­
ing the follo wing numbers of prefixes in the
respective continents: o rth Ame rica - 126:
South A merica - HH: Europe-I 46; A frica - HO:
Asia - oX; Oceania- 51.

Cards need 1101 he se nt but must he in the
possession of the applicant. Any a nd all ca rds
may be requested by the DX Editor or the
Committee.

The definition of prefixes will he as follows:

Prefixes

I. The 2 or 3 letter/numeral combinations
wh ich forms the fi rst part of any a mateur call
will be co nsidered the prefix.

2. Any d ifference in the numbering. lettering
or order of same sha ll co nstitute a separate
prefix . T he fo llowing wou ld he considered dif­
ferent : W2 . WA2. WB2. WN2. WV 2. 1'2 and
I' 2.

3. Any prefix will be considered legitimate if
its use was licensed or permitted by the govern­
ing authorit y in that co untry.

4 . A suffi x would designate porta ble o pera­
tion in a nothe r count ry or call area a nd would
count o nly if it is the normal prefix used in that
a rea. For exam ple. K411F/KP4 would count
only as KN. However. KNXX I7 would NOT
count a s KP7 since this is not a normal prefix .
Suffixes such as 1 M. I M M. IA ~ I I A a nd I P are
not counted as prefixes. (See a lvo rule ~5 ) .

5. All calls wit hout numbers will be assigned
an a rbi tra ry t\ plus the first two letters to con­
stitute a prefix. For example. RA E M counts as
RAIl. A IR is A lII. U PO L is U P~. A ll portable
suffixes that contai n no numerals will be as­
signed a n arbitra rv u, For example. \ V4BPO I
LX counts as LXf\ a nd HB9XYZ/PX countv a,
PXII.

6 . WPX is intended to be a plea sant past -t im e
and not a contest for "blood". A ll legitimate
prefixes will be co unted . For example. if you
have both a VP4 card a nd a PY4 from Trinidad.
both will be counted .

WPX Honor Roll

In addition to the 4 categories of WPX cer­
tifica te s. a W PX Honor Ro ll is maintained with
a separate listing for c.w.. s.s.b.. mi xed, and
phone. A pplica tions may be obtai ned by sendi ng
a se lf-addres sed sta m ped envelo pe to \\,PX Man­
ager. Jerry Hagen. WA 6GI.D. 503 1 Arroway
Ave.. Covina. Calif. 9t 7:! 3. The ru les govern­
ing adrni s...ion to the Ho nor Roll are as follows:

T he WPX HONOR ROI.I. recognizes those
o pera tors a nd sta tio n'S that mainta in a high
sta nd ing in confi rmed. curre nt prefixes. The
ru les. therefore. reflect the be lief that Ho nor
Ro ll membership should be accessible to a ll
ac tive rad io a mateurs a nd not to be unduly
ad vantageous to the "old-rimers." With the ex ­
ce ption, listed below. a ll ge ne ral rules fo r \\, PX
appl y to ward Honor Roll cred it.

See page 102 for New Reader Service

The WX3MAS gro up go ve mony ha ppy p refix
chasers a new one. He re is Bob. K3MAZ. ope rat­
ing and Dove. WA3LTM logging . (Photo courtesy

of K4DSN).

I. O nly c ur rent prefixes may be counted
t? wa rJ WPX HR stand ings: these prefixe s to be
Iivted a nd updated a nnualy in CQ or available
from the \VPX Manager.

2. Specia l Issue prefixes. i ,e.• 3C. 4A. OF, et c.
will be considered curre nt d uring their exist ­
ence and for five years a fter the date of la st
Issuance afte r which ti me they will be deducted
as cred it for Honor Roll standi ngs.

3. Hono r Roll a pplica nts m ust submit their
list of current refixes sepa ra te of their WPX
a pplica tions . Forms a re availa ble for thiv pur­
pose and their usc is highly recommended . WPX
H R a pplica tio ns may he gotte n free by send ing a
...elf-add ressed stam ped envelope (or I IRC) to
the \VPX ~I anage r . A sepa ra te application must
he made fo r each mode.

4. A filin g cha rge of $ 1.00 is required for eac h
original a pplica tio n.

In addit!o~ to the regula r \VPX Awa rd s. CQ
hav :! ... pecia lized prefix awards wh ich follow the
same ge nera l rute-, as \VPX. The ...e are the
\VPNX Awa rd for Novice" o nly . and the VPX
Award fo r Short-Wave I.i ...tener's o nly.

\\'P;\X : The \ VPN X Award ca n be ea rned by
Novice;" who w?rk 100 diffe rent prefixes prior
10 receiv ing a higher clues lice nse . The apnlica­
tion ma y be. subm it ted a fter receiving the higher
license pro vid ing the ac tua l contacts were made
:1... a Novice. Prefixes worked for the WPNX
Award ma y he later u...cd fo r cred it toward the
WPX A ward.

The rules fo r the \VP X Awa rd are (he sa me
a, for \VPX except that only 100 prefixes m uvt
be confirmed.

VPX : The VPX o r Verified Prefixes Award
can he earned by x.w.L'v who po " ess QSL cards

ICominucd O il I,age 88 1
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Propagation

LAST MINUTE FORECAST
June I, throusb AuR'. 15, 1970

Forecast Rating & Qualitll
D••• (. ) (8) (2) (I)

A bove Normal: June a. 8, II, lJ. C C
H, 24 , 26 . J uly 2. 8, II.

Normal: JUnto 2• .t. 6-7. 9-10. A-B B-C C-D D-E
12-13 ,1 5, 19.21 ,23. 2:i . 21,
30. .July I , 3-7 . 9- 10, 12, } :i.

Below Normal: June I, 3. 16, C D D E
18,22. 28-29. July 13-14.

Distu rbed. Jun e 17. DEE E

BY GEORUE JACOBS,* W3ASK

T HE present sunspot cycle, which reached
its peak value and began to decline during
November, 1968, appears to have reached a
pla teau . For the last six months fo r which
smoothed sunspot numbers arc available
(April through September, 1969), solar activ­
ity remai ned practically constant between a
level of 106- 107. This means that solar activ­
ity th is coming summer may run a li ttle higher
than originall y anticipated .

Typical summertime propagation con­
ditions are forecast for the h.f. amateur radio
bands du ring June. Optimum frequenc ies for
OX propagation arc expected to be somewhat
lo wer during most of the daylight hou rs, and
somewhat higher during the late afternoon,
earl y evening and nightt ime hours, than they
were earlier th is spring.

Short-skip openings, up to distances of at
least 1300 miles. are expected to increase
considerably on all h.I, bands as a result of
more frequent, more intense and widespread
sporadic-E ionization.

This month's CQ Propagation Charts con­
tain OX pred ictions for the period June 15
th rough August IS , 1970. Short-sk ip pre­
dic tions for June, for distances between 50
and 2300 miles, and from Hawaii and Al aska
to the mainland, appeared in last month's
column. Instruct ions for the usc of this
month's OX Cha rts may be found directly
below the "Last Minute Forecast" which
appears at the beginning of this column.

The followi ng is a brief descriptio n of pro p­
agation conditions expec ted on each ama­
teur h.f', band during June, 1970. For specific
times of OX openings. refer to the Propaga­
tion C harts on the following pages. See the
" Last Minute Forecast", at the begin ning of
his column for a forecast of general day-to­
day propagation conditions expected during
June.

' 11307 Clara Street, Silver Spring, Md. 20902.
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How To USE THESE CIIARTS
T he following is a n ex planation of the aymbol.

show n above. a nd instructions for the use of the
C(J p ropagation predi~tions:

I -Enter P ropagation Charts on following pages
u nder a p p rop r ia t e band a n d d istance or geograph ­
ical a rea columns. R ea d predicted times of ban d
open ings at in tersection of both colum n a.

2-Following ea ch predicted ti me of band openin g
is H. for~ast rating which indicates the r elative
number o f days the band Is expected to open durin g
ea ch month of the forecast period. The h igh er the
ra tin g. the more frequent the opening, aa follows:
(4) ban d op en more than 22 da ys ea~h month : (S)
between 14 a nd 22 d aya: (2) between & and 18 days :
(1) les, than 7 days.

On the " Short-Sk ip " Chart where two numerals
are show n w it hin a si ngle set of parenthesis, the
first a p plies to the shorter d istan ce for whtch the
Ioreca et is m ade. and the second to the greater d is­
ta nce. N ote the fcreceet rating for la t er use.

3- W ith the forecast rating noted above, l tart
with the num bers in perentbeee a t the top o f the
"Last Minutt- Forecast" appearing a bove. Read
down the table fo r a day-to-day forecast o f propa­
gat ion condi tions in terms of A bove N ormal (W W V
ra ti n g h igher than 6); Normal (WW V r at in g 5- 6) :
Betow N ormal (W W V rating 4): Disturbed (W W V
raUng less than 4) . The letter symbols (A_E)
descri be reception conditions (shtn lll quality, noise
a nd Cnd ing levels) ex pected for each da y of the
month an d h a ve the following m ea n ing: (A-ex _
cellent openin g w ith strong . s teady silrnals; B­
good o penin g. moderately stron g s lgnal8, li t tle
fad ing and noise : C- fai r opening. l ignala flu ctu­
ating between moderately stron g and weak : Dv-pocr
o pening, s ig na ls genera lly wea k a nd considerable
fading and notee: E c-peor- openi n g , o r n one at a ll.

-I -This m onth's DX P ropag a t ion Charts are baaed
upon a transm itter power of 250 watts c.w. : 600
wart s e.e.b., or 1000 watts d.s. b•• into a d ipole nn­
ten na a qua rter-wave above ground on 160 and 80
m ete r s a h a lf-wave a bove ground on 40 a n d 20
m eters. and a wa ve-length a bove g rou nd on 15 a nd
10 met ers. For each 10 db gain a bove these refer­
ence levels , reeeptlon quality show n in the "Last
Min ute Foreeast" will improve by one level : (or
each 10 db 1085. recenuo n w ill become poorer by one
level.

5- l.oca l Sta nda rd T ime for th ese p rriiicti ons II
based o n t he 24-hour system.

f) - T he E a att>rn US A Chart can he u sed in t he I,
2 , 3, -I., R. K P 4, KG-I a nd KV-t a mat eu r ca ll a r t'I\S ;
The Central USA Cha r t in the 5. 9, a nd 0 a reas .
and the western USA Chart in t he " and 7 R l'"eS I.

The ChRrts a rt' vatid f rom Junt' t s , I fliO throUllh
AU Il. I :;. 1970 a nd Rrt' 'Jl rt ' PRrt't1 from besle PI'OIlR­
s e t ton d ata publ ished monthly llY the Institute Fo r
Telccom mu nteatton Sciences And At'ronomy o f t be
U .S. Dept, o f Ccm me reee, Boulder. Colora do.

I 0 ~Ieler", A sharp seasonal decrease is ex­
pected in OX propagation conditio ns on this
band during June and the summe r months.
While considerably fewe r openings arc ex­
pected. some fai rly good ones still should be
possible to southern and tropical areas during
most of the daylight bou rs. Frequent short­
skip open ings, between distances of approxi-

See page 102 for New Reader Service
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mately 750 and 1400 miles, arc expected
during June,
15 Meter.. This should be the optimum band
for DX openings during much of the late
afternoon and earl y evening hours. Good-to­
excellent DX openings arc forecast to most
areas of the world dur ing the daylight hours,
with excellent openings expected to tropical
and southern regions well into the evening
hours as well. Numerous and widespread
short-skip openings, over distances between
approx ima tely 600 and 2300 miles arc fore­
cas t from shortly after sunrise, through the
hours of daylight, and into the earl y evening
hours.
20 Meters: The band is expected to remain
open to one DX area or another practically
around-the-clock during June. It should be
the best band for DX openings during the
early even ing hours. and through the hours
of darkness and the sunrise period. Excep­
tionally high signal levels arc expected during
periods of optimum conditions. Numerous
and widespread short-skip openings are ex­
pected over distances ranging between 350
and 2300 miles. D uring the late afternoon
and early evening hours propagation condi­
tions should be optimum for both short-skip
and DX openings. resulting in an exception­
ally high level of interference.

40 Metero: DX condi tions on this band arc
expected to decli ne during June because of a
seasonally high noise level, and the fewer
hours of darkness in the northern hem isphere.
Some fairly good openings. however, should
be possible to man y areas of the wo rld during
the hours of darkness and the sunset and sun­
rise periods. Excellent daytime short-skip
openings are forecast for distances between
150 and 750 miles, with nighttime openings
extend ing out to the short-skip limit of ap­
proximately 2300 miles.

80 Meter.: High stat ic level s and few hours
of darkness arc also expected to restrict DX
openings on this band during Ju ne, but some
fairly good ones should be possible to some
areas of the world during the hours of dark­
ness and the sunrise period. Excellent short­
skip openings arc forecast during the daylight
hours over distances ranging between 50 and
250 miles. During the hours of darkness, the
short-sk ip range should extend out to ap­
proximately 2300 miles.

160 Meter.: Intense solar absorption during
June will prevent ionospheric refl ection dur­
ing most of the daylight hours, with openings

See page 102 for New Reader Service

limited to a grou ndwave range of generally
less than 50 miles. After sunset, ' short-skip
openings should be possible up to approxi­
mately 1200 miles. Occasional openings be­
yond this range may be possible on some
nights. during pe riods of lowe r than usual
static levels. What little chance there is fo r
a DX opening du ring June, shoul d take place
during the hours of da rkness and the sunrise
period.

V.h.f. Ionospheric Openings
June is generally a good month for v.h.f.

ionospheric openings. A sha rp seasonal in­
crease in sporadic-E ionization is expected
during the month. which should result in
some fairl y frequent 6 meter short-skip open­
ings over a range of J000 to 1400 miles. D ur­
ing periods of widespread ionization. two­
hop 6 meter openi ngs 'may occasionally be
possible up to distances of approximately
2300 miles. An occasional 2 meter short-skip
opening, between approxima tely 1200-1400
miles, may also be possible during periods of
intense sporadic-E ionizat ion . Short -skip
openings arc most likely to Occur between
9 A.M. and I P.M. , and aga in between 5 P.M.

and 9 P.M. local standard t ime, although they
can take place at all other times as well Refer
to "V.H.F. Ionospheric Propagation", ap­
pearing in the November. 1969 issue of CQ
(page 37), for a do-it-yourself method for pre­
dict ing v.h.f, sporadic-E short-skip openings.

Trans-equatorial erE) sca tter openi ngs are
expected to fall otT considerably during J une,
but an occasional one might be possible be­
tween 8 and II P,M., local standard time, on
long north-south paths which cross the geo­
magnetic equator at approxi mately right
angles. TE openings favo r locat ions in the
southern region of the USA, with openings
unlikely during June into more northerly
areas.

No major meteor showers are forecast for
June, and very little aurora l activity is ex­
pected. Check the " Last Minu te Forecast" ,
since whatever auroral propagation may be
possible during June is most likely to occur on
those days forecast to be below normal or
disturbed.

Sunspot Cycle
The Swiss Federal Solar Observatory at

Zurich has published the defini tive monthly
mean sunspot numbers for 1969. T hese arc
the fin al numbers that will be entered info the
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J an .
Feb.
Ma r.
Apr.
Ma y

record book. Generally. there is little di ffer­
ence between the provisional numbers reo
ported each month a nd the definitive numbers
reported a t the end o f the year. During 1969,
however, some signifi cant differences were
noted. for wh ich the Observatory has not as
yet given an explanat ion. The fo llowing a re
the defin itive numbers reported. compared
with the provisional numbers for 1969.

1969 J)c fi n i l iH~ Previsionul
Jan. 104.4 104 .5
Feb. 120.5 120.9
Mar. 135.8 138.5
Apr. 106.8 10 5.2
May 120 .0 120.0
June 106.0 102.1
July 96.8 87.9
A ug. 98.0 90.9
Sept. 91.3 8 1.0
Oct. 95.7 89.9
N ov. 93.5 87.8
Dec. 97.9 93.8
The h igher defi nit ive values fo r the las t

seven months of 1969 result in somewhat
higher smoothed sunspot nu mbers than had
been reported previousl y. The followi ng are
the lat cst va lues o f I :! -mo n th funn in g
smoothed sunspot numbers based on the 1969
definitive monthly values .

1969
I 10.0
109 .6
108.0
106.4
106.2

-

June 106.0
Jul y 106.0
Aug. 106.9

A monthl y mean sunspot num ber o f 102 is
reported for March. 1970. This results in a
smoothed sunspot num ber of 106, cente red
on September. 1969.

A smoothed sunspot number of 94 is fore­
cast fo r June. 1970 .

Propagation Book
I a m o fte n asked to recommend a good

text book on h.I, rad io propagat ion. One that
discusses theory in a rel at ivel y sim ple manner,
a nd o ne thaI te ll s how to use propagat ion data
for predict ing ba nd ope ni ngs. In the p ast m y
recommendat ion has usuall y been Sta nley
l.einwoll's excel lent soft-covered book en­
titled "Shortwa ve Propagation". I have re­
cently been informed. however. that this
publ ication is now almost com pletely sold
out a nd will not be reprinted. I suggest that
reade rs of this colu mn try to obtain copies a t
the ir local bookstores or through a mate ur-rad io outlets, he ron: the hook goes o ut o f
pri nt. It will probubl y he several years hefore
a nother text of rh i-, quality will be a va ilable.
The hoo k IS pu blished by John F. Rider
Publ ishers. Inc .. New York a nd sell s for
53.90.

If vo u have di flicultv locating a copy. I
ha ve several available. Se nd a check for 53.90
to rnv home QTH at I 1307 Cla ra Street.

•

Silver Spri ng. \I d . 20902. a nd I'll send one
off postpa id .

June 15-Augu st 15, 1970

TI~l E ZONE: EST 124-Ho ur T ime)

E,\ ST E RN US,\ TO:

·Pr ffi i("h ...t ti mt"l'l o f 1;10 meter o,...nin~. O rwn inco!l on
1110 m f>h -rA nrc " llloO likl-Iy to o-eur IlurinJ! tho!<l' ttmes
~o h E'n RO m ete r n~ninC"1' Art' shown with n fOrl'C."tl.lllt
rl'lt in ll o f (2), o r h i~h{'r.

\\'c'l'Itl'rn &
'''ntml
Europl ' 5.:
Nort h
.\ hjc'a

SUl'ttH'rn
Em'npt- &.
I·:u rn I"on 11
lT~~ H

.\'il 07_11'1 (1)
0"-11 ( :!)
11.1 1 (1)
U-I" (2)
17-19 ( I)

111.11 II)
1 1.1 ';(2)
H;-I"I (I)

'u
.\ ldf'rlC

O~.I:l (I)
1:l·I-i (1)
I I_IIi (3 )
11;-22 ( .f )
~2_00 l:n
no_o I I:!)
oI.fl l; (3)
01>_0," (2)

01ol _1·\ (I)
I t . I f> (2 )
1i;- 17 (3 )
17-20 ( t)
20_2:'\ (:'\)
23.01 (2)
01_0'; (l)
Ilfo_OI;l (2)

19-21 (1)
21-22 (2)
22_00 (3)
flO_OI (2)
OI_Il:! (1)
21-2:1 (I) .
ax-no (2l ·
00_01 m-
~u.~ 1 (I)
~ 1-23 (2)
2:\ .0 1 (1)
2(l·::!3 (1)~

1"::. " t" 1' 11
:'II , ·,li l".,.

° r: lfwan.'\.:
\ I iddl. ·
Ea st

\\ ·" ,.t
.\ f ,. i l":l

E ll s t &
('l ' n t 1·:11
.\ r loi.oa

~>1I1 h
o\ r t-ien

vn

1I 1 _ 1 ~ (I)
1'-.-1 ' 0)

Il"_lll (1)
I';- I~ (I )

Ill-I:! (I)
I :!.1 .; (:!)
\I ;_I'j (:'\1
17· 1"1 (2)
I "- I ~ I (I)

II~ I . I I (I)
11_I :t (~ )

I:I -II I:U
11_11; (1)
1':-1' (:U
1"-1~' (2 )
1 ~1·21 ( I)

n il _I I ( I)
11 _13 (2)
1:1. 1.-. {:11
1.-._1 '; ( I)
1' ;.\" (3)
t -.._I ! l (~ I

\~ ' _2 /l (l J

/In_02 ( I )
0';' . O!l ( I)
41'1. 1n (2)
I II. I:! (:U
1 :! -1 :~ (2 )

13.11 (I)

11 - 1:I (l J
1:\_1.; (2)
1'-._1 "1 (3 )
llol·22 ( I)
22-0 1 (3)
01_02 (2)
02 ·0'-. (I )
0 .;·07 (2)
117_O!l (I )

1:1.11 ( I)
II_I '-, (~ )

1'-._17 (:'\ )
1';'.2:1 (I)
23_0:! (:H
O:!.O:'\ (2)
0 :~ .1l+O ( I)

I:~ .I .-.(I)

1'-,- 1Ii (2 )
H' _1 7 (:\ )
17_:! 1 (I)
:! I - ~:~ {:H
~:l_02 (:!)
n~ .o,-. (l )

2:\ _0 0 (1)
/lo.n:! c:n
1l:!_111 (:!)
1I1 ·n';' (I)
1:'-1 I (I)
II_I I; (2)
11;. 1'1 (11

1 ~ 1 · 2 1 (I)
2 1-2:'\ (2)
23_00 ( I)
:!1_23 (I)

1!l- 2 1 0l
21 ·23 (2)
23_0 1 ( I)

20- 23 (l) I

I

I
1!l_20 (I)
20. :!:! (2)
22 _0 1 (I)
:!2_no (l) t,
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(,(·n t ull & .\' i I OH-IO(l) I ll-19 (1 ) 18-:W (I)
Sout h 13-1 8 (1) 1 9 ·~2 (2)
A!\in I R.~ I (2) 22-02 (1 )

21_22 (1) 02·0.; (2)
0:'..07 (l)

Southea s t .\' i I 0f!_1 3 (I) O,,_Oil (t) Nil
A!\ in 13-1 ;; (:!) 06_0R (2)

1;;- 18 (1) OR- I0 (1)
18-20 (2) t s.rs CO
20·21 (l) 1R_~O (2)

20·23 (1)
23 .01 (2)
01. 02 (1)

Far .\' i l OR-Of! (l) 0;;_0f> (1) Nil
E f\ !\t 09_11 (2) OIi_OR (3)

11-17 (I) OR_09 (2)
17. 19(2) O!'J-ll (1)
1 9_~1 (I) 17.19 (I)

23_01 (l)

South 17_21 (I) OR_IO(l) 17-20(1) 00_02 (1)
P n('jfi r & 13_1 )) (]) 20-22 (2) 02·0;; (2)
N t'w I ll_18 (2) 22-00 (:n 05_07 (I )
Z('nhtnd 1R·22 en 00-03 (4) 03· 0;; (1) (1

22-23 (2) 03_04 (3)
23 .00 (1) 04 .0 11 (2)

Oil_OR (3)
OR_09 (2)
09. 11 (1)

A u st r al; 18_20 (I) OR- IO( I) 22-00 (I ) 02-03 (t)
l'\Itil\ 16-17 (1) 00_02 (2) 03-0;; (2)

17_19(2) 02·0~ (3) O".OIl (l)
19_21 (3) 04_07 (2) 03.0 ,; (1) t
2 1-22 (2) 07_Of! (3)
22-23 (I ) 09_11 (2)

11_13 (I )

N o r-the r n 10- 13 (1) 07-08 (I) 05- 01) (3) 20-22 ( t)
& Centra! 13-1 +l (2) 08- 10 (2) 06-08 (4) 22_03 (2)
Sou t h If;- 18 (3) 10-]!'i (3) 08-10 (3) 03_0;; OJ
A me r-ic n l R-1 9 (2) 1:;-19 (.I) 10- 1,. (2) 22-0::1 (1) (1

19· 20 (t) 19-2 1 (3) l ll- 17 (3)
2 1-23 (2) 17-00 (4)
23_00 (I) 00-03 (3)

03-05 (2)

Brnail, 10-1 3 (I) Ofi-07 (I) 15_1 6 (1) 23_0.,) (t)
Ar~en t i n ft . 13- Hi (2) 07-10 (2) 16-18 (2) 00-04 (1)$
Chile & 15-17 (3) 10-14 (I) 18-19 (3)
Uru~Jl\Y 17_1 8 (2) 14-1;' (2) 19-01 (4)

18-19 (1) 15_17 (3) 01_03 (3)
17_20 (4) 03_04 (2)
20-23 (:n 04-06 (1 )
23-01 (2) 06-08 (2)
01·02 (1) 08-10 (1)

McM u rdo N il 13_15 (1) 16-17 (I) 01-04 (1)
Sound. 15-19 (2) 17-20 (2)
Antl\rct icR 19-20 (1) 20-02 (3)

02_06 (2)
06-08 (I)

TIME ZONES: CST & MST (24-Hour Time)

CENTRAL USA TO:

1 0 15 '0 .40/ 80
M et e'rB M etl' r s JUf' t p r Jf M et pr fl

w este r-n & Nil i o . i s (I) 00.04 (1) 19-22 (1 )

Central 15-17 (2) 04-06 (2) 22-00 (2)
Euro pe & 17·1 9(1 ) 06··15 (I) 00-0 1 (I)
N orth 22-00 (l) 15-1 6 (2) 21-23 (1) .
A l ricR 16-1 8 (3)

18-20 (4)
20_22 (3)
22_00 (2)

N o rthe rn Nil 08_11 (I) 01-0 11 ( I) 19-23 (I )
Europe & 11_15 (2) 06-08 (2)
E uropean 15- 17 (I ) 08-14 ( I)
USS R 14-17 (2)

17-22 (3)
22-01 (2)

Ea ster-n N il 12-f.I (1 ) 12-};i (1) 20-23 (1)
Med iter-, a ·17 (2) 15-17 (2)
ranea n & 17-19 0) 17-21 (3)
M idd le 21 -23 (2)
East 23-00 (I )

06_08 (1)
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W est, 09-11 (l) 09-11 (t) 13-14 (t) 19-23 (I)
Af rica 15. 18 0) 11-14 (2) 14· 15 (2)

14_16 (3) l a_17 (3)
16-18 (2) 17-21 (4)
18-2 0 (1) 2 1-23 (3)

23_02 (2)
02_04 (t)

East & 1;;-18 (I ) 12-14 (I ) 14-l fi (I) 19-22 (1)
Central ].1-15 (2) 16-17 (2)
A fr ica 15-17 (:n 17-1 9 (3)

17_18 (2) 19-2 1 W
18_1 9 (t) 21 ~22 (3)

22-00 (2)
00_01 0)

South 08-11 (I) 23-01 (1) 22-23 (l) 20~22 (I)
Afr ica 07-09 (I ) 23·01 (2) 22-23 (2)

09_11 (2) 01-04 (1) 23-00 0)
11_12 (1) 10- 12 (1)

12-14 (2)- 14-160)

Cen t ral & N il 14.17 (I) 16-1 8(1) N il
Sou t h 17-20 (2) 18-21 (2)
As ia 20_22 (I ) 2 1-0a (t)

08-10 (I) On-07 (2)
07_09 (I)

Southeast N i l 09-10 (l) 02-Ofi (t) N il
As ia 10-13 (2) 06-09 (2)

13.1 8 (I) 09-10 (l)
18_21 (2) 21-220)
21_23 (1) 22-00 (2)

00-01 (t)

Fa< N il 08-100) 00-03 (t) 03 _0 4 (1)
ERst 12_1 4 (1) 03-0r. (2) 04-05 (2)

17_19 (1) 05-09 (3) 01l- 08 (1)
19_22 (2) 09-10 (2)
22-00 (1) 10-1 20)

Sou t h 15-21 (1) 12-1 ;; (1) I Il-I R (0 22-0 0 (I)
P ac ific & 1))-17 (2) l R-22 (2) 00_02 (2)
New 17-19 (3) 22-01 (4) 02-0 ~ (3)
Zea land 19. 21 (4) 01-04 (3) 04-0fi (2)

21_22 (3) 04 .06 (2) 01l-07 (I)
22_23 (2) 06-0R (4) 00.06 (l) f.>
23_00 (l) 08_10 (2)

10_12 (I )

Austral . 1s.ao (t ) 13-14 (1 ) 21-23 (0 00-02 (I)
asia 14. 1fi (2) 23 -00 (2) 02-06 (2)

16_18 (1) 00-02 (4) 06-07 (l)
18-19(2) 02-04 (3) 03_06 (t V'
19-21 (3) 04-0fl (2)
21·22 (2) 06-08 (4)
22-23 (1 ) OR_ I0 (2)

10_11 m
N o r th e r-s 10-12 (I) 07_0R (1) 02-04 (2) 20- 22 (l)
& Ce ntral 12-14 (2) 08-10 (2) 04-0 6 (3) 22-03 (2)
South ].1 -16 (3) 10-1 n (3) 06-08 (4) 03-05 (I )
Ame r- ica I fi-17 (2) 1;;_l R (4) OR_IO (ll) 22-0-1 (1 ) '7'

18_19 (3) 10-15 (2)
19-20 (2) 15-17 (3)
20-2 2 (I) 17-22 (4)

22-02 (3)

Br a z il. 08-12(1) 06_07 (t) i a .i s (I) 22-04 (t)
Ar~entin l\. 12-1 5 tn 07-09 (2) 1))-17 (2) 23_03 01 '"
Ch ile & Hi- 18 (3) 09-13 (1) 17-18 (3)
U ru lt\1ny 18-19 (2) 13-1 :; (2) 18-23 (4)

19-20 (1) l a_I ll (3) 23-01 (3)
11l-20 (4) 01-02 (2)
20-2 2 (3) 02-0 4 (l)
22_00 (2) 04_0fi (2)
00_02 (1) M.09 (I)

:'\l c:'\lurdo Nil I ll_V" (1) 13-11} (1) 22-O:~ (] )
Sound . 1,,-1 8 (2) 16_18(2)
Antarct ica 18-20 (1) 18-00 (3)

OO-Oll (2)
03-0 6 (I )

[Co ll l i ll ll ed 0 11 page 8 4 ]
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_*Contest Calendar
BY FRANK ANZALONE," W1WY

Calendar of Events

*14 Sherwood Road, Stamford, Conn. 06905.

Oregon aso Party
Starts: 2000 GMT Saturd ay, June 13
Ends: 2400 GMT Sunday. June 14

This year's QSO pa rt y is sponsored by the
Portl and A .R.C . T here a re no time o r power
limits, and the same station may be worked
on different bands a nd modes for QSO points.

Exchanger QSO nr., RS/RST a nd QTH .
Cou nty for Oregon; state, province Or coun­
try for o thers.

Sco r-in g : Each completed QSO counts one
po int, except on 160 or if it's RTTY, then it's
worth 5 po ints. Oregon stations m ult ipl y QSO
poin ts hy the number of sta tes. pro vinces and
count ries worked . Out-of-state stat ions will
lise Oregon cou nties for their m ult iplier .
(max . of 36)

Frequencies: 1975-2000, 3560, 3900,
7060, 7260, 14060. 14280, 2 1060, 2 1400,
28060, 28600.

June 5-8
June 13-1 4
June 13-14
June 13-1 5
June 14-20
June 20-2 1
June 27-28
June 28
July 4-5
July 18-1 9
July 18-1 9
July 25-26
Aug. 1-2
Aug. 8-9
Au g. 8-9
Aug. 29-30
Sept. 12-13
Oct. 10-1 1
Oct. 17-1 8
Oct. 21-23
o-r, 2·~-25

OCI. 24-25
Nov. 4-5
Nov. 7-8
Nov. 8
Nov. 28-29

CHC/FHCIHTH QSO Party
ARRL VHF QSO Party
Oregon QSO Party
New York State QSO Party
Massachusetts Radio Week
Bermuda Phone Contest
ARRL Field Day
WAB VH F Phone Contest
Venezuela Contest
Colombia Co ntest
Bermuda C.W. Contest
County Hunters C.W. Party
Romania Contest
DA RC WAE C.W. Co ntest
Ohio QSO Party
All Asian Contest
DARC WAE Phone Co ntest
RSG B 28 mc Phone
Boy Scouts "Jamboree"
YL C.W. Anniv. Party
CQ \V\V DX Phone Co n tes t
RSGB 7 mc C.W. Contest
YL Phone Anniv. Party
RSGB 7 mc Phone Contest
OK DX Contest
CQ WW DX C.W. Contest

Awards: Cert ificates to the high scor ing
out-of-state single operator sta tions, a nd the
top three and fi rs t mult i-op sta tion in Oregon .

. Logs go to: Marty Kirk, WA7J M A, 5209
N . Amherst , Portl and, Ore. 97203. Mailing
deadline is June 30th , include s.a .s.e. for
results.

New York State aso Party
Starts: 1700 GMT Saturday, June 13
Ends: 0 100 GMT Monday, June 15

This party is again being sponsored by the
South Shore A .W.S. Use all bands and modes
and the same station may be worked o n each
band and mode for QSO points.

Exehnnge: QSO nr. , RS/RST and QT H .
County for N .Y. stat ions; sta te , V E provinces
Or country for all o thers.

Scoring: One point per QSO. N.Y. sta­
tions use sta tes, provinces and countries for
their multiplier. Out-of-state stat ions use N .Y.
counties. (Max. of 62)

Frequencies: 3560, 3900, 7060, 7225,
14060, 14250, 21 060, 21 300, 2 8060, 28600.

Awards: Certificates to the top scorers in
each N .Y. county, a nd each state, V E prov­
ince and country. (min . eligible score for
awards 100 points, 50 for DX includ ing KH6
& KL7)

M ail ing deadl ine J uly 3 1st to: F rederick
Lobdell , K2VG R, 32 Elmwood St., Valley i

Stream, N.Y. 11 58 1. Include a la rge s.a.s.e. i
if results are desired I

Mass . Amateur Radio Week
Starts : 000 1 GMT Sunday, J une 14
Ends: 2400 GMT Saturday, June 20

T his period has been procla imed as Ama- i

teur Radio Week by the Governor of M ass- i

achusells
If you fulfill the following req ui rements i

you will earn a Cer tificate o f Recognition .
signed by the Governor.

I . Mass., work 16 other M ass. stat ions.
2. New England, 8 M ass. sta tions.
3. Rest of U .S., 5 M ass. sta tions
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4 DX, (i nc. KH & KL) 2 Mass. sta tions.
Usc any band o r mode and exchange a

signal report, your count y and sta te. Indicate
date / time and frequen cy in your report .

Applications must be received no late r th an
J uly 31st, include a # 10 s.a .s.e. and send to:
Bill Holliday, WA I EZA, 22 T rudy Terrace,
Canton, Mass. 0202 1.

The Mass. cities and towns contes t is be­
ing held du ring the sa me period .

Exch a nger Signal report, ci ty or town,
county and state .

S('o ring-: One poin t for each Mass, city o r
town worked . (may only be worked once)
Multiply total by Mass. counties worked.
(max. of 14)

Awa rd:;: Certifica tes to winners in each
state and country. (min . of 10 points)

Entries must be rece ived by July 3 1st and
go to : Warren Baker, WI DFR, 66 Redford
Street, Mattapan, Mass. 02 126.

Bermuda Contest
Phone: J un e 20-21 C.W.: J uly 18-19

Starts: 000 I G MT Saturday
Ends: 0200 G MT Sun day

This the 11th anniversary o f the contest
will be commemorated by the inclusion of the
United Kingdom in the co ntest.

Activity therefore will be between the U.S.,
Ca nada, U. K. and Bermuda. T he W/ Ks and
YEs can work the U. K. and VP9s o nly. U. K.
sta tions can work W/ Ks, YEs and VP9s o nly.

Phone and c.w. are separa te contests with
separate awa rds. and participatio n is fo r sin­
gle opera to r sta tions only.

Exehall l" " RS/ RST report plus the QTH.
State for U.S., province for VE. county fo r
the U. K. and Parish for th e VP9s.

S~or i lll': Each completed contact 3 points.
The mult iplied is determined by the number
o f Bermuda Parishes worked on each band.
(A max. of 9 fo r each band, 3.5 thru 28 mc)

Awards: A Trophy to the overa ll winner
on each mode. Certifica tes signed by H is
Excellency The Governor of Bermuda. to the
winners in each ca ll area in the U. S. and
Ca nada. and each U.K. country. (G, GC, GD,
G I. G M. G W)

T he T rophies will be presented to the
winners at the Annual Banq uet of the Radio
Society o f Berm uda to be held on October
22m!. Transportati on and accommodations
for a week's stay will be provided by the
Society.

All contestants m ust compute their own
score and check log fo r duplica tions. A sig ned

See page 102 for N ew Reader Service

This is the Wo rld Tele communica tions Day
Trophy that will be awa rded to the country w ith
the highest average of points of its top ten
contestants. The contest took plo ce on May 16th
and 17th and was covered in last month 's Ca len­
dar. Moiling deadline for your log is June 30th.
So g et those scores in a nd win this beautiful
Trophy 10, the U.S.A. l'm .sute the ARRl will find

on appropriate spot to disp lay it.

decla rat ion that rules and regulat ions have
been o bserved and your name and address in
BLOC K LETTERS is also requested . Logs go
to Contest Commi ttee, Rad io Societ y of Ber­
muda. P.O. Box 275 , Hamilton, Bermuda,
and received no late r than August 15th.

Parish abbreviat ions: DEV. HAM, PAG,
P El-I , SAN. SI\II . SOU, GEO. WAR.

V enezuela Contest
Sta rts : 0000 G, n Saturday, Jul y 4

Ends: 2400 G MT Sunday, Jul y 5
Th is is the annual phone o nly contest spon­

sored by the Rad io C lub Vcnezolano com­
me morating the anniversary of Venezuela's
indepcndancc,

se all bands 10 th ru 80. T here arc th ree
categories. single operator. both single and
all band. and mult i-operator, single trans­
m itte r and mult i-transmitter.

Exr-bu ngee The RS report plus a three
figure contac t number starti ng wi th 00 1.

S.-nring:: One poi nt per contact. 2. po ints
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Results WAEDC 1969 Phone Contest

SOLD denotes certificate winners. (.) winners using less
than 200 watts

Colombia Contest
Sta rts: 000 1 GMT Saturday. J uly 18

Ends : 2359 GMT Sunday. J uly 19
Th is is also an annual Indcpc nda nce con­

test , in this case comme morating Colombia's
indcpcndancc ,

Wo rk H K's as well as othe r OX . us ing a ll
bands. 10 thru 80 o n both c.w, and phone.

Exchu n~e: The conventiona l RS/ RST re-

if it 's with a YV sta tion.
;lI l1 lt i,./i" r: A multipl ier o f o ne for each

cou ntry. YV call a rea and USA call area. on
each ba nd.

Co n ta cts : Stations in A m ericas: With
YV's, other American countries and the
world . Stations in other continents: \Vith
YV's and othe r American countries o nly.

Lugs: Al l t imes in GMT, ind ica te the multi.
plier only the first time it is worked and usc
a separa te sheet for each band . Include a sum­
mary sheet showing the scoring and your
name and add ress in nLOCK LETTERS.

Awa r ds : A ce rt ifica te to each sta tion with
the fo llowi ng num ber o f cont ac ts. Americas:
Wih 10 YV's and 10 other countries. Other
continents: With 5 YV's and 5 other Ameri­
can co untries. (s.w.l.'s with 50 d ifferent con­
firmed stat ions) A remitt ance of S1.00 or its
equiva lent in IRC's is req uested fo r each
award applica tion. (It 's a beaut iful ce rt ificate)

There arc also T roph ies and medals fo r the
leaders in each category.

Entr ies must be postma rked no later th an
Sept. I st and they go to: Radio Club Venezo­
lano, Indcpcndance Concst, P.O. Box 2285,
Caracas. Venezuela.

Writ llin::ant!l. ID2~ill
LaSI mo nth amateur radio and I lost a

long time a ll y and true friend . Ben Lazarus.
W2J Il. Ben was a dear perso nal fr iend with
whom I worked professionall y unti l he re­
tired for over 25 vea rs. He was also an orin-- .
inal mem ber of the Contest Commi ttee and
served actively un til recen tly when he gave
up due to failing heal th . He was well known
a mo ng the sen io r o rga n iza t ions. V \VA,
OOTC and QCWA since his rad io activities
cove red a spa n of a lmost 60 yea rs. O nly those
wh o knew Ben persona lly can appreci a te
what a pleasa nt. honest and unsclfish fellow
he was. a gentleman at all t imes. He wil l long
he re membered for his con trib ution to ama­
leur rad io . T he ra nks of the pionee rs is grow.
ing thin . Rest in Peace Be n.

73 for now. Frank . W IWY

Editor's Notes
The bas ic rules for the "Worked All Brit­

a in" contests will be found in the April
C ALENDAR. T hey arc the same fo r all their
contests ,

I fi nally received the ru les for th e USSR
Phone contest that took place last month .
Since the mailing deadline for logs was May
25th. no purpose would be se rved if they
were published now. Basically the rules were
the sa me as those of previous USSR contests.

port plus a progressive 3 fi gure QSO num ber
sta rti ng with 00 1. T he H K's will incl ude their I
district nu mber in the ir report. I

S('n ri n~ : Stations in the Americas: 3
po ints for each HK contact, J point for non­
HK.

Sta tions in othe r continents: 5 poin ts for
H K and I poi nt for non-H K contacts. The
multipl ier will consist of the sum of HK dis­
trict and different countries worked o n each I
band . Final sco re. total QSO po ints times the
su m of the multiplier from all bands.

Ca tego r tes: Single opera tor and mult i­
opera lor, both single and m ulti transmitter.

Awa r d s: Certificates to the top score rs in
each category in each country. There a rc also
awards fo r the continenta l winners and the
world leader.

You arc expected to compute yo ur sco re,
check for dupl icates and accuracy. Include a
su mmary shee t and your name and add ress in
nLOCK LETTERS.

M a il ing deadli ne is September 30th to :
Independancc of Colombia Contest. P.O. Box
584, Bogota, Colombia .

KL7MF ,9310
KZ511 · ,4865
HPIJC 22388
C02DC _ 1704
VP9BK· 19635
KP4DCR .. 10710
VEIAIH 1691
VE3CCO· ..27984
VElKZ 14600
VE3BRE 2109
VEJDNR 153
VE4lX . 2320
VE5TO 1660
VE6GN 1311

No. America

W9EXE .... 15792
OHIXO

IW9 __ .._4020
WA8EM S ..15876
W.PAN· 5375
k0EKR 2520
WA0VBV ._ 2500
WA8UCU .... 1584

W3CRE 13034
WA3HGV 5868
W3M DJ 646
WA3JYV 532
WA4VIY ..1050
WA4CCW· . 6698
WB4EKY 4048
WA4SVH 3078
K4MG ..... 1926
W4WRY .._•.. 1330
W4 KM S ..... 748
W5JAW 1I088
wsizz 41 28
W50JI 800
W5QNQ .... 128
K6AHV .. 37759
K6SVL 5488
W6DGH 1575
K6SDR 390
WB6wHM . 351
W6JPH ... 242
K7WWR 20B
W8HXZ· 18816
W8NXF ..... 5184
WABVRB 1232

United States

K1 HVV 8151 0
KlTHQ ... 58596
WIUYU 40651
WA9NSR

I I .37524
WI DTY 24250
WI DO 22102
WI VPY ... 21555
WI £SN 11 56
WB2SQN 77211
W2DKM .. 581 58
Dl 7KX

IW2 ..38828
WA2BHJ ..20874
WB2lGI .13916
W2FCR )0896
W2l £J 7676
W2CP· 6478
WA2YCA .. 4290
W2STM ...1568
W2CKR ... 704
WA20KV ... 20
W3GM .•.. 103269
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BY WILFRED M . SCHERER,*
W 2AEF

Legal Power with Grounded-Grid
Amp lif ie rs

A d iscussion that oftcn comes up among
amateur-radio operators is that concerning
thc maximum-permissible legal-power input
wi th a grounded-grid linear amplifier.

The legal limitation for an amateur trans­
rnittc r with carrier. whether it he for tuneup,
c.w.. RTTY or a.m.. is 1000 watts plate-in­
put. T he FCC regula tion regarding the deter­
mination of the transmitte r input involves
thc plate-input power to the tuhe or tuhes
supplying power to the an tenna.

W ith a groun ded-grid amplifier. a port ion
o f thc d rivin g power also is transferred to
the antenna circuit. Sin ce this power is sup­
pl ied by the tube or tuhes in the exciter, the
plate-input power to the exciter m ust be
added to that of a grounded-grid amplifier for
dete rmining the power input of the trans­
mitting equipment as set forth above.

For example: Tn the case of a typical ex­
ci te r that produces 100 watts of drive with a
plate power input of t 80 watts, for operation
with a carrier the amplifier input would he
limited to 820 watts (820 + 180 = 1000 watts)
to satisfy the legal restriction.

As fo r s.s.b. ope ration. the requ irement
is that the average plate input during mod u­
lati on must not exceed 1000 watts as indi­
cated by a plate-voltage mete r readi ng times
the plate current ind icated at the point to
wh ich the plate-curren t meter kicks on voice
peaks (using a meter of a specific time con­
stant or damping factor). J ust as with the
other modes of operation with a carrier. the
average meter reading for the exciter input
must be added to those of the amplifier for
determining the total input power.

The actual peak power under these con­
d itions will depend on the voice character­
istics, the mic rophone and the frequency

°T echnical Director, CQ.

response of the transmitter. In some cases
the average tOOO-watt indication may allow
a peak input of only 1800 watts, while in
others it may go as high as 2500 watts.

If you're using some form of compression
o r clipping. whether it he an r.f. or a .f. type
or a.l.c., the average reading will tend to go
higher, necessitating cranking down the
modulation level to satisfy the legal restric­
tion, so you m ight not gain as much as
expected in the way of " talk power" from
the use of such expedients .

Tuncup for s.s.b. usuall y is done with a
carrier from the exci ter. hut un fortunately
when this is conducted into an antenna withi n
the legal limitation of 1000 wa tts total input,
the amplifier in many cases will not he
properly adjusted for optimum performance
with s.s.b, modulation.

It also should he noted that tuneup into
an antenna must be done in as brief a time
as possible. in order to avoid unnecessary
QR~1. For this reason and for optimum
performance. tuncup preferably should he
conducted into a dummy load.

When a dummy load is not available and
opti mum tuneup for s.s.b, wit h a h igh -pow~r

linear must be made into an antenna, a sans­
fac tory method fo r doing so wi thin the legal
lim its will be fo und under "Operation and
Pe rformance" in the Heath 5 B-220 Linear
A mpli fi er Review presented elsewhere in
this issue, Additional suggestions related to
proper tuneup arc also given thereat.

Elec tric Blanket aRM
QUESTION: One of the most annoying things
I can think of is the hash from an electric
blanket. These a rc most pleasant things to
have on a cold night, hut when the X YL takes
an afternoon nap, the noise from her blanket
in my receiver is fierce. It affects all the band,
(10-80 mete rs) and t presume it affects the
entire spectrum. A ny ideas on a remedy?
A NSWER: In respect to the e lectric-blanke t
QRM. this is caused by spa rking at the con­
tacts on the internal thermostat o f the
blanket. A defective thermostat usuall y wi ll
produce an almost con tinuous arcing; where­
as a good thermostat wi ll make and break
contact only in termittently as the need calls
for morc or less heat.

If your problem involves a continuous
clatter which seems to be the case. the the r-,
rnostat most likely is defective. This would
call for a new blanket or one of a different
manufacture.

c
z
c:e
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Outside of this yo u might try using a
brute-force line filter at the I 17-volt service
o utlet. If this alone does not p rovide a satis­
factory solu tion, add a braided shield over
the line cord and ground it, bu t be sure to
cover it with a p rotect ive insulation such as
Scotch electrical tape.

Heath HG-108 V.F.O. on 3.2 mc
QUESTION: I have a Heath HG- IOB v.f.o.
that "defies" modifi cation for MARS frc­
quency coverage. I am tryi ng to modify the
80-meter circui t so th at it will go down to
3.2 mc. I added capaci tors "here and there"
and finally got it down to 3.2 me, but the
output was too low -to d rive my DX-60 and
it was no t stable. I thcn tried addi tional capa­
citors with an ex tra ind uctor in series with the
same unsat isfactory result . T he best I can
fi gure is th at not only do I need a resonant
circuit at 3.2 me, but the LlC rat io a lso has
10 be some critical amou nt. What do you
suggest?

A NSWER : Referring to fi g. I , one of the
changes you made (accordi ng to an attached
d iagram) was the addi tion of 200 mm f across
C3'C" T his reduces the circui t impedan ce to
where there is insufficie nt coupling at th e
series-tuning capacitor. Low ou tput or in­
stability can then be the result.

By add ing 47 mmf (zero-tempera ture coef­
ficient) across the tuning capacitor or the
trimmer capacitor fo r the 3.5 me band, the
v.f.o. will tune from 3.2 to 3.5 mc with good
stability and no loss o f output; in fact. the
o utput at 3.2 mc will increase by about 25 %
over the normal amount.

e,
500

e, e, e.
50 25 SOO TTUNE T~' ...... r"

- -

Fig . l-Simplified tuned circui try used in the
Heathkit HG-lOB V.F.O. G etting the unit to
function on 3. 2 me (using the BO-meter bond) by
resonating the tuned circuit with additional
capacitance from grid to ground results in low
output and instability, because the circuit im­
pedance is then lowered to th e point whe re in­
sufficient coupling is obta ined of C1·C2. To do
the job satisfactorily, 47 mmf should be added

across C3 inste a d.
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T his. of course, will alter the normal cov­
erage of the 3.5 me range. hu t you can mount
a small cera mic swi tch on th e rear ap ron to
cut the new capacitor in or out and thus
maintain the desired coverage in each case.

Source of Noise QRN
QUESTION: I have been receiving heavy QRN
on my transceiver. Since I got a beam, I have
foun d th at the noise comes from the north­
cast. What is causing it and what can be done
about it?
A NSWER: Since the source of the noise evi­
dently is from the northeast as ind ica ted by
the beam antenna, it may be d ue to various
fac tors in the N .E. area, such as machinery
or other electrical apparatus in a factory,
appliances in a home pa rticula rly those with
a defective thermosta t, neon signs, power­
lines or defect ive pole transformers.

If the trouble appears to be caused by
power lines, contact your local power com­
pany. If it appears to be from one of the other
sou rces, con tact the persons involved toward
find ing a solution which may involve repair­
ing of defective equipmen t. installing anti­
noise measures such as line filters. etc . If this
fails o r if coopera tion is not forthcoming.
send a compla int to the F CC .

Toroid Winding Data for Deluxe 40673
Converter

QUESTION: Regarding the article "Deluxe
40673 Converter" in February 1970 CQ.
page 46. please fu rn ish data o n the core
d imensions and freq uency ra nge used at Tl;
also the wire size used . I should like to sub­
stitu te an Ami-T ron Associates core if
possible.
ANSWER: T he data fo r the to riod inductor
used in the 40673 Converte r is as follows:

T ,-30 mc toroid. 12" o.d .• 5/16" i.d ., 18
turns #26 enamel wire continuous winding
wi th taps at 3rd and 7th turns.

The tap numbers a rc indicated at the
schematic diagram. fig. 1 in the article. As
for the core . The Ami-T ron Associat es type
SF will do the job.

Appeals
We have a request fo r a manu al on the

LaVoie Model LA-l 9 oscilloscope. Any
reader able 10 oblige. please contact Phil
Hensley, WA90YO. 2 18 E. Sheridan Place.
Lake Bluff. Illinois 60044.

Another appeal is from F orst Wilson ,

[Continued on page 88]
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Most of his life was spent in the textile
industry, having sta rted in it r ight after finish­
ing high school in 191 6. Later he attended
the Rhode Island School of Design to special­
ize in the spinning end of the business. He
learned to operate all machinery associated
with the cottnn textile industry and took part
in extensive modernization programs.

In 1958 a transfer to Lew iston, Maine
kept George busy there until 1962. Three
days a fter the completio n of the liquidat ion
of the Continental Mills. he was in Boca
Raton, Florida opening an office for his com­
pany who decided to develope a large tract of
land, formerl y a Zoo known as Africa,
U.S.A., into a beautiful residenti al section.
This kept him busy for fi ve and one-half
years and in 1966 George again returned to
the home in Danielson wh ich he had retained
throughout the years.

Upon retirement, an interest was developed
in the USA-CA Program and he immediately
started checking his collection of about 40
years of QSL's to see if they covered 500
countries. It was quite a shock to find only
a few over the 300 mark, so some time was
spent in bringing that total up to the required
500. and that's when the fun started. George
had quit cbasing OX when his total reached
the 309 mark.

G olf is actually the major hobby (s tarting

BY ED H OPPER,* W2GT

PROGRAM

THE

• Ill ) Wh ittman St ., Rochelle Park, N. J. 07662 .

T ilEJune. "Story of T he Month" is about
George R. Caron. W IEQ.

Georg e R. Caron, WI EO
Born in Rhode Island in 1899, George

moved to his present QTH (Danielson, Conn.)
in 1900 where he has continued to maintain
residence.

George became interested in radio in Sep­
tember 191 2, when he and two ot her boys
bicycled to a neighboring town to sec some
wireless equ ipment operated in a telegraph
office. Shortl y thereafter the three built spark
transmitters and dil igently practiced the
code. Little was known about licensing re­
quirements. in those days, so most signed
their in itials. As money was sca rce. their
equipment was rather crude. The Electro
Importing Company was their source of
galena . molybdenite. phones and such things.

All haming ceased when WW I broke out
and it was about six years before George got
back on the air with his first license about
1921.

An interest in motorcycle raci ng pushed
ham radio into the background for awhile.

In 192 7 George and "Wink" were married
and now have two child ren, yes a girl and a
boy now 40 and 39; and seven grandchildren.

FLASH
New Special Honor Roll

All 3079 Counties!
# 22- Merle A. G reen, W6HV U 3-4-70.

(Sec STORY/FOTO CQ Sept. 69)
# 23-George R. Caro n, WI EQ 3-23-70.
# 24- Lee R. Brooks.Jr.. K8BHG 3-25-70.

SOO
WI GOG 775
K7CUY ....•...776
Wl'Y l N 777
UV3GM/

UA3KB O 778
WA60TV 779

1000
W~lN 196
K4TBN J97
K8BHG ••.••... 198
WA60TV J99

USA-CA HONOR ROLL
3000 1500

K8BHG .......• 42 W_YlN _J31
2500 K8BHG •.•..•._132

WIYLN 69 W6JHV 133
K8BHG 70

2000
ZLl KG ...•.... 98
WlI'YlN •....... 99
K8BHG ...••.•. 100
W6JHV 101
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WI EO , April I , 1934.

back in 1926) and it keeps one in good physi­
ca l condi tion, and at 70 George is living
proof of th is. A game he greatly enjoyed was
when he met Carl Reed , W \IKZZ in Mel­
bourne, Florida, but no one will tell the
results of that ga me , but they are still great
friends, so the sco re could not have been too
lopsided .

T he rest of th is issue of CQ could be fi lled
telling about George's many trips and the
ex periences on them. but he has had the
pleasure of visi ting Arne, W8DCD; Paul .
W4YWX and J im, WA4 AFP plus all those
he met in Fayetteville. N .C.; including the
wo nderful hosts, Bill , K41 SE and Andy,
K4BX U.

County H unters who have visited George
incl ude. Jack , W9C G; AI. K5HKG ; Edd ie.
K4LSP; and many of the nearby group. and a
nice visi t was had with Floyd. K7WQJ when
he was in New York Ci ty in December.

George feels (as do many others) that the
County H unters a re the finest group of people
in ham rad io and he is looking forward to
meeting man y more Jul y 4th at the Conven­
tion in Knoxville, Te nn . He is most anxious
to see Roy. WA50 CG who visi ted him many
years ago as a boy. George would also like to
th ank him in person for the many counties
given and especially for Foard to complete
Texas.

T he rig is sti ll the same KWS 1-75A-4
combi nation that has been in use since 1956,
and now the Galaxy GT-550 added for the
car.

The equipment shown in use in 1934 con­
sisted of the famous QST T ritet Osci llator
driving a Raytheon RK 28 into a pair o f
Taylor T 155s. Rece iver was the old National
H RO and the antenna was a Mims Signal
Sq uirter, the fi rst commercially mult i-element
beam prod uced for ham use.

Our records show tha t W I EQ received
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W I EQ,1969.

USA-CA-500-# 104 June 26. 1962. Decem­
ber 22. 1967 1000 # 122 and 1500 # 66 were
issued. USA-CA-2000 # 58 and 2500 # 4 1
were sent Feb ruary 19, 1969. He applied for
USA-CA-3000 award # 32 November 22,
1969 and q ua lified for the Plaque for All
3079 Counties March 23, 1970, # 23.

As th is is being written . George and Wink
are mobiling to Florida for a few weeks, so
it is obvious that we wi ll continue to enjoy
having WI EQ and W I EQ/ M checki ng into
the NET. May he have many more years or
golfing and hamm ing.

As you ca n see, March was ano ther big
mont h with three more qualifying for All
3079, #22 for Merle G reen. W6H VU; # 23
for George Ca ron, W IEQ; and # 24 for Lee
Brooks. K8BHG . I am sure there will be at
least two more qualifying by the time you
read th is.

Lee Brooks. K8IlHG . who finally caught
lip on his paper work . also won a Mixed
3000 award. a 2500 award endorsed All
Phone. as well as 2000. 1500 and 1000
awards endorsed All 14 mc A3A.

Clyde Stottlcmyre, WllYLN (NOT the
Yankee pitcher) took time out from rnobil ing,
NCS and also time fro m his new job with
Antennas. Inc. to quali fy for USA-CA-2500
Mixed and USA-CA-2000, 1500, 1000, and
500 endorsed All A3A.

Roy eedham, ZL I KG was issued a USA­
CA-2000 award endorsed All phone. T his is
the first 2000 award issued to a sta tion out­
side of USA and Canada. Through the cour­
tesy of Paul. W4YWX. I hope to feature , Roy
in a "Story of The Month" in September CQ.

John Nelson, W6JH V wo n USA-CA-2000
and 1500 awards. John has the reputation of
going out of his way (I mean way out) to pass
out needed counties and has given several
their # 3079!

Mike Greenway. K4TIlN applied fo r a

See page 102 for New Reader Service
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IUSA-CA- IOOO. incidentally Mike has moved
I around a bit and if you need his QSL he isInow at Rt. 2: Box 355. Elbe rto n, Ga. 30635.

I
WIlber Wilhelm. WA60TV was issued a

Mixed 1000 award and a 500 award endorsed
All 14 mc A 3A.

Gco Slade, W IGOG in a round about way
applied for a USA-CA-500 Mixed award and,
Ray McG rath, K7CUY was issued a 500
award endorsed ALL PHO E.

Awards
The K2PFC/2 ,h m r d : This award will be
issued to anyone for working K2PFC/ 2 in
50 o r more New York Counties. This award
on parchment paper issued free for complete
list of times and dates of the QSOs plus s.a.s.e,
o r If you desire the Award mailed flat (not
folded) also include 250. Apply to Duane H .
Harris. K2pFC, 9 Bennett St., Canisteo N .Y.
14823. '
The Ca p ito l Hill Am a teu r Radio Society
W3USS Awa r d: Issued fo r one QSO with
W3USS which operates 10-40 meters using
1 kw on s.s.b. and c.w. The Novice rig is also
In operat l~n with appropriate power. All
equipment IS on loan from the club members
T he operating room is in the base ment of the
Old Senate O ffice building whe re over half
of the Senators have their offices includ ing the
Senate Majority Leader. th e Minori ty Leader
and the President pro tempore. The antennas
arc a top the buildi ng some 120 feet above
the ground. Send your QS L and s.a.s.e. (# 10,
the standard size) to T he Capito l H ill Ama­
teur Rad io Society, P.O. Box 73 , Uni ted
States Senate, Washington. D .C . 20510.

Notes
A well known mobileer and at least 6 other

fixed stations on thc NET were cited by the
FCC for no ncompliance with sec tion 97 .87
(A) of the FCC rules and regulatio ns- failure
to ide ntify properly as prescribed. And for
noncompliance with section 97.63-failu re
to confine radiated upper sideband inside the
authorized amateur band limit. Mv idea of
complying with 97.87 is that every fixed
station should identify. at the end of his QSO
with tbe mobile. the mobile and himself. and
the mobile at frequent intervals should iden­
tify himself and one of tbe stations he works.
Regard ing the 97.63 citation. they were mea­
sured as being o n 14348.5. so thev were too
close to the edge . .

Regarding the QR ~I complaint item that I
hope appears in May CQ as well as in the

See poge 102 for New Reader Service
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K2 PFC/2 Awa rd .

Independent County Hunter's Newsletter of
Bing M ille r, W\lG V- well fu rther investiga­
tion indicates that the " Ll D" hat belongs o n
W6KVH and not the County H unters. Ap­
parently. by accident, we have landed on their
phone-patch frequency of 14345. bu t when
they complained and we apologized and
moved ofT, they followed us and refused to
accept our apology and actually did some
deliberate Q RMing. Although I am most
sympathetic to phone patching fo r our ser­
vice men and women overseas, there arc other
aspects to th is. fi rst oll, NO O N E ow ns an
amateur frequency. and I have many friends
who do these phone-patches. but they usc the
spec ial freque ncies ass igned to our Military
Services o utside the ham ba nds. Some sta tions
con nected with the usc of 14345 have been
heard bragging how they enjoy chasi ng the
County Hunters ofT any frequen cy.

Spea king about Bing Miller. WllGV, I hope
someone will quickly continue with the ICH
Newsletter that Bing is about to give up.

Sad to report the loss of another fr iend o n
March 25th. Ben Lazarus, W2JB. H is many
fr iends a t WHN, CQ. and those all over the
world who knew him for his hard work with
the CQ Contest Logs will miss him and send
condolances to his widow, Rose.

How was your month? 73, Ed .. W2GT.

--, /

W3USS Ce rtifica te .
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Fig. I-The AN/ PRC-40 transmitter.

'5716 N. King's Hwy., Alexandria, Vir. 22303.

BY GOR DON ELIOT WHITE.

transmitter section, and an all -tra nsistorized, I

better-shielded version '
Figu re I is a phot~ of the un it, which I

weighs in at about 5 pounds. less batteries. i
The controls arc simplicity itself, and the set
is fairly rugged. despite its light construction.
The circuit is constructed on printed-circuit
boards forming plug-in modules th at arc
eas ily changed, if one has the spares.

Qui te a few PRC-40 sets are turn ing up in
MARS chan nels. obviously a good place for
them. and one excellent matching of surplus
material to the proper need. Others will be in
civil ian surplus dealers' hands, presumably,
in a short time.

The specifica tions include output of one to
two watts from the transm itter. giving a nomi­
nal range of two miles. Stability is rated at
plus or minus .0025 percent over a range of
- 22 degrees to + 140 degrees- obviously
bette r under a more normal temperature
range. Sensitivity is I microvolt for 20 db
qu ieting.

The antenna is a wire quarter-wave whip,
cut to the appropriate frequency, since the
RT-507/PRC-40 is a si ngle-channel set.

The receiver has an output of 300 milli­
watts. a first intermediate frequency of 8.5
megacycles and a second i.f. of 300 ke for
reasonabl y good selectivity.

Figures 2 and 3 arc the receiver and trans­
rnitter section schematics of the tube/tran­
sistor hybrid model of the set.

The original dry batteries supplied 1.5,7.5
and 75 volts, d.c., while the all solid state sets
used 15 volt mercury batteries.

The transmitter uses phase-modulation, in­
cidently. Third overtone crystals in the 41.1­
47-7 me area arc required, using the formul a:

incoming frequency-8.5
F= 3

where F is the th ird overtone of the crystal.
and all frequencies arc in megacycles.

The second converter crystal, Y-202.
should be 8200.00 kilocycles.

Most Navy or Marine Corps PRC-40's arc
pre-set at the factory on 136.56 me or 150.90
me. To put one into the amateur 2-meter
band, the crystal must be cha nged, and LI ,
L2, L3 of module Z-205; and C- I of Z-206,
LI , C5, and C2 of Z-204. C I of Z-202 and
C2 of Z-203 realigned, in the receiver. In the
transmitter, C I and LI of Z-IOI and LI , L2
of Z-104 and LI of Z-1 05 requi re alignment.
In addition, the antenna must be re-eut to the
proper length. If you have a 150.90 me set,
you'll probably have to replace the whip to

WIOI'__

P;03 _

VOLUM E __~

CO'HROL
It , OI

PRESS-TO ­
TA I.Il ­
SWlTC...

A"ir ENNA___e.cr

C0J. n D/rmn nn
SUIttl - l:-glitits
\0® U~uc0

T ilElatest goodie on the surplus scene is
the AN/ PRC-40, a Navy hand-carried, wide­
band (15 ke) frequency modu lation trans­
ceiver coveri ng 132-1 52 me. This set has
seen action in Viet Na rn, and has gone
through at least three modifications, and is
now being retired beca use of a disconcerting
habit of exploding mercury batteries. Presum­
ably the surplus crowd will use a more reli­
able power source than the origi nal batte ries,
which may blow up due to interna l pressure
at a critical point in the charge level as ex­
haustion is approached. The word I get is th at
by recharging the batte ries before they run
totally dead, the hazard may be avoided.

Chief Andy Anderson, at NSS, tells me
that there are two major configurat ions of the
PRC-40, a hybrid . using subminiature, in­
stant-heater 6526 tubes in the fi nal of the

80 • CO • Ju ne, 1970 See page 102 for New Reader Service



• ,

­~o
a.
~

~

>.-
~
u
~

'"1
N

•
0>.-u,

•
o

'"•U
'"e,
<,

z
-c
~

L-­o
c
o.-

•

•

• !

!D !f •
•••,

•

I
•

I, !
I :

I i.•
1!

I
•

J

••

--

•

••
••

­•

e

•
••

•
"

I

•

••

• •• ••

r

••
••

,

,
r

••

r

._--

•

,

• ,

••

"

••

e :

•

I

•;

, .
'-

,

• •

••

r
•,

!,

•

' .

•

•

I
•

I
•

••

;

•
"

,

••

I

r

•

•
"

••

;

••

•

•· ,

•
N·r••

r

, ,
! n

",

;

,
,

;

••

•

, .

• •

•I ;
I .

· ,
II ;
'------

•
~ 1. i
• ,, -1""
" "

\
•

•

' .

,

I
•

.J

,

I
•

I
i.

•
•

, .
. !
!

e

I
•

, 1
,

1
;-.- "._"

•

••

•
"

;

•

e

I, I

•

••-

•- -- •

•

•

' ! !~
I ,

"w •

21" :
v' , I 1:1e

Ii '-T-'''-r

•

(,j) ,-_ ~f.•. ' ..

See page 102 for New Reader Service June, 1970 • CO • 81



•

•

•

• •,

•

" .

o•

o
•

e

••

o
•

o-

.- -
Ir-"o--

o•

•

•

•

' I- --:;~i
. J
e r."' . l~

~

.i

t
'11.. ' ,

I

o

• 0• ••

• I
'''-- -

" -

, ,

,.
e'--- -

)

o
•

•

o
•

,
-~

• 0

!JII I'

..•••

•

o ,
•

o

•

o•

1I 1

I

:

o
•

o•
' . I

- ---I'--
I .---r""'-Ljd= l
:
I

' I

""

-I
,-- - - -

••

@j '
•

I
•. ,

r+--++--l ..
II

I ~

•
i
I

i'•

••
I

•

•

•••
• ..-· ,.-.:.-

"

•,",
~

0 -

"j~
0'
1I

.. .. .. 1

-- .•

•
!
o

•,
•

. . ,

,
~ I

,,,,,

-

I.,
1=.'

,---,

: &,,
, L

r.::::t=t:+,

•

" ~ ,' .J

'u' O

.~

c•

-, L

--"~
~

"n--.a
~

a--zr

"
~....
-e
'"<;1..
a,

w
I....
~

a
~
~

3

-n

'"•

82 • co • June, 1970 See page 102 for New Reader Service



I.

WIRE, WRITE, PHONE COLLEa! WE PAY
FREIGHT ON ALL PURCHASES WE MAKE

WILL BUY
FOR CASH

ALL TYPES
• ELECTRON TUBES
• SEMICONDUCTORS
• Military Electronic

Equipment
• Test Equipment

MORE!

Only $120.00 F.O.B., New York

LIBERTY
OFFERS

PRESTEL FIELD STRENGTH METER (Model 6T4G)

Frequency Range : 40 to 230 a nd
470 10 860 Megahertz. Celtbreted
outward from 10 to 50.CX>O Micro­
volts. Noth ing ma kes it easie r to
properly and speed ily fin d th e
correc t pla ce to insta ll TV, FM
and Commun ication Antennas .
Yo u ca n mea sure and hea r th e

signa ls with thi s 4 % vall batte ry econom ically pow­
ered unit.

* Never Anyth ing Li ke It!

* l ·Man Can Do A Better Job Than 3 In Th.
Same Time l

* A Gold-Mine for Anlenna Installers I

MORE!
LIBERTY
PAYS

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212-925-6000

get to 2-meters. For a low-frequency set, just
cut ofT the appropria te amount. Incl uding the
protective loop at the tip. a 144 mc antenna
should measure 19' !H inches and a 148 mc
whip lS:)I:i'a inches.

T hat's about it ; the manual on the PRC-40
is NavShips 93339. Just remember: don't let
the mercury batteries run too fa r down or
you might become the Mad Bom ber of your
neigh borhood .

More On Disposa l
The details of that General Accounting

Office study of the Milita ry A llilliate Radio
System have finally leaked out. G .A.O.looked
onl y at the Fourth Army Area. and the
Navy's lI lA RS operation centered on New
Orleans. Predictably. the acco untants found
a lot of non-communications gear being
dumped on :'IARS, some of it the same stutI
the Defense Department was buying some­
where else in its gigantic supply system.

One interesting aspec t was a tabulation of
the stuff that the to p surplusers in Fo urth
Army had acqui red . Six members at Fort Sam
Ho uston had piled up in a th ree-year period.
material that cost the U.S. 51.481.063 . Ap­
parently it was not all obsolete 550.000 radar

sets, either. Eve n at inflated mili tary prices,
a haul of that size could represent 2,100
R-390-A receivers. or more than 1,000 Model
28 Teletype machines. One of the lucky
Texas members. G .A .O. said. had go tten
material worth 5957.000. Another drew
40,000 pounds. valued at 580.000. litt le of
wh ich was apparently accounted fo r late r.

Let me make it plain that I have no grudge
against MARS. which is basically an excellen t
organization. T hey are no worse than other
quasi-mil itar y groups that arc given fa irly
casual access to mil itary excess, though the
d istribution seems to have been spotty. at
best. I have had quite a bit of mail on the
subject of late. and calls fro m all over the
country, almost all of it favorable. on my
expose' of some of the MARS situat ion.
There arc obviously far mo re people who
have not been on the gravy tra in than the
number who have been handed their choice
of the good ies.

T here arc othe r agencies which do the
same sort of thing. A Navy elec tronics chief
told me of working with a southern reserve
un it that had three new frequency meters
stashed away in their supply room at the
same time that his ship was unable to draw

1
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one for operational usc through Navy chan­
nels. He suggested, he related, that the meters
be sent back to the Navy, but the reserve-
commander said no. "we have 'em and we're
keeping them."

In one MARS giveaway I saw not so long
ago. an acre of bl acktop at Bolling Air Force
base was covered with new F M radiotele­
phon! gear for cannibal izing by members.
before it was ruined by the weather.

But perhaps the tragedy of the waste that
went on in MA RS is that the number of
members who were allowed to draw so much
costly material was a small fract ion of the
23.000 amateurs who participate in the
volunteer work, and who never got to draw
eq uipment they needcd to get sta tions on the
air !o actively part icipate in MARS work . •

-.-- ..' 0 _

"> ' ~. ~ ''t ~ ... _ _
f·· •• , -. •• ,

COMPun.Slu-eONTAINID

CQdeW2KUW

~ l ' I("""11 lH,n 1>1. '1' l UOt' " I'f'l ' tl' iTlU" II ' ~n l R

\1 ..(,1 \ ,'1,(.11 K"11 tI '1'0(, n I : \ 1t\ rn THI: ' ~ Oll ~~ .. 1'0
..... tII , : 1'C \I "ol (," 1'1111 " TOil .... ITH '. " 'lt4It F'Q\IIt It \l.I'f'L"
\IlIT{Ill (0" T1I0l vr ..l.1 ''0( It 'l>l" 110 lit f \I 11l\l lJ HII" ,, \I Ill '"

II t 11 11 '" .... 1TIl I ' H TlO' 1('" 1" "" t il U It t OR on'''l \l Itt< t'­
TlO' ot ...0 " II I' .... ,..,. .. -, \ I" \11 K'ol Iltt " [) l,.lll' 11 " " "'11110 "
IH O'" ' .... 1 1 " 11 " '1 1 1011 11 .\( . "4Ot \ n "..

Over best offer for any tube, transmitter,
receiver or test gear.

" IUD ,,"D n STE D I' THE urn' : _1500. JOHIll F. ROACHE
L , WUIDMAM ItOAD .

C.lJflUlua, . COJiIN . 06Jl l

Fair trading since 1937.

The Ted Damesl 308 H ;Ck O,y SHeet

e A r lingt o n , New J e rsey 0703 2
ompany (2 0 1) 998 -424 6

WORLD OS L BUREAU
!>1OO P....... A. _ .

Ill< ......,nd. Col,1 USA ~1IlM

PLAN 1 w. lo d yOU' OSI . : pI 1""_'~II,, 40 ......
pi .... ,n orld , ,,,,,lud, ,,,,.11 t.,.."'9" eo..n' nd 10 .,.. ""''',n USA, Canood._
.nd M o . t.,.. 4 C <h
PLA N '1 . v ~,.I lot •.,..'" ond ",nd u" <opy .... ....pply OSl -
.....~ . .... , OSl df>l OSl . •1l t.,.. I c..." . .....

WHOLESALE TO ALL
Breadboard Kits - "A F" Kits - " PC"
Kit s - Perf . Pheno li c Board Co pper Clad
Board - Cowl T ype E lectronic Cabinets ­
Hea t S inks Solid S tate Hobb y Kit s - Sol der­
less Co nnec to rs - Hard ware Kit s Tra nsisto r
Soc ke ts and m any more ite ms. Send fo r free
ca ta lo g fro m : H. M. C. Sales · P. 0 _s o s-­
276, Santa Susana. Califo rnia . 9 3063 .

Tele type Co rp . Model WPE-16/1SS - Wheatstone
Perforat or Set. Accepts 5 uru t tele type tapes and
Punches tn reenanonat Morse Code on 1513 2" tape
fo r key ing tra nsm itter o r SI gnal sou rce. Se t con­
SISt s o f table, tY Ping uni t , recnt rer . and tape
punch. New $75.00. Teletype Co rp . Sca les : 8 o z.•
32 o z.• 12 pou nds, 25 pound $2.95 each . Ga nge
set-B gauges, .002 to .045-$3. 95. Nickel -Cadmium
Battery ' ~4 V @ 7.5 Amp. HR 4 " x 2" x 1" $4 .9 5.

L & L ELECT RONICS
P.O . Bo x 132 7

Harrisbu rg, Pa . 17105

Propogation [f rom page 7 I]

TIM E ZON E. PST (24-Hour Time)

WESTERN USA TO:

10 15 :. ~O/80

,,,~ ,,.rlt ,\1 f' t p r R M f' t pr tl ,\ [ et,rtl

western Nil 07·08 (I ) 23.05 (I) 19-22 (1)
Eu rop.. OR- I O (2) 05.07 (2)
& North 10- 1-1 (I) 07.14 (I )
A ( ric a }.I · 16 (2) 14. 16 (2)

H>_ 17 (1) 16_21 (3)
20_22 (I) 2 1-23 (2)

Ccnt rnl & N il 06·08 (I ) 13-1 5 (I ) 19-210)
Nor-thern 13.1 6 (1) 15-20 (2)
E u ru pe 20-22 (1) 20-23 (3)
USSH 23-00 (2)

00·07 (I)

Eastern 1\' i l 06-08 (1) 12-1 5 (1 ) Nil
Mt"tl itt.' r - 12·1 9 (1) 15- 19 (2)
rnn('nn & 19_21 (2) 19·21 (3)
:\lid l1le 21.22 (1) 21-23 (2)
E1\.~t 23-00 (I)

0;-;·07 (1)

wt.'tit & 07_10 (I) 06· 10 (I) 12-14 (1) 20_23 (I)
Centmt 10·12 (2) 14-17 (2)
Afrien 12· 16 (l) 17·1 9 (3)

1&.-1 8 (2) 19-21 (4)
18· 19 (l) 2 1-23 (3)

23-03 (2)
03.07 (I)

Enst s it 08-12 (I) 14-1 6 (1) Nil
Africa 12. 15 (2) 16-1 8 (2)

15-16 (l) 18-21 (3)
19-2 1 (l) 21-23 (2)

23_00 (1)

:';outh Nil 07·09 (I) 14·1 6 (1) 19-22 (I)
A ( r ica 09· 11 (2) 21-22 (I)

11·12 (l) 22-00 (2)
22.00 (1) 00_06 (I)

06-08 (2)
OR _1 0m

Cent ea t & s , 07_09(1 ) 22_0 -1 (l) N il
South 09·11 (2) 0-1·08 (2)
As in 11 ·13 (1) 08-It (I)

17_1 9 (I)
19·21 (2)
21_22 0 )

Southl'nst Nil 07_0R (I) 22-00 (I) 02· 06 (I )
A!ilia 08·10 (3) 00_02 (2)

10- t 2 (2) 02-04 (3)
12·1;-; (I) or.os (2)
18.20 (1) 06.08 (3)
20·22 (2) OR. I0 (2)
22.00 (I) 10· 13 (l)
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Far 13.1 5 (1 ) OR_09 (I) 1~-200) 01-02 (t)
Enet, 09-11 (2) 20-22 (2) 02-05 (2)

11-14(1) 2 2-00 (3) 05 _0f> (1)
13-14 (2) 00_02 (.I) 02-04 O) 'l<
H-lf> (:n 02_0_t (3)
t f>_IR (2) o .._n(, (2)
I R· 21 (I) 011_09 (3)

09.11 (2)
11-14 ( I)

Routh 11_1 30 ) 011-10 (I) If>·l ~ (1) 21·22 rn
P uelfie I:'; .I R (2) I n_II (2) 18_20 (2) 22-00 (2)
& New l R-19 (I ) 11-1 3 (3) 20_01 (.I) M -Ofi (3)
Zt'l\I"nd 13-1 5 (2) 01_0:, (2) O:'i-Ofi (2)

15.17 (3) 05 _07 (.t) 01'-0 7 (1)
17_20 (.t) 07_10 (2) 23-01 (1)'
20-2 1 (3) 10- 12 (1) 0 1_0.. (2) '
21.22 (2) 0"-0" (1) '
22_00 (t)

Au st r nl - 13_ I f. (1 ) Olio_OR (1 ) 1!1_21 (I) 23-01 (1 )
,,!tia 1f._1 9 (2) 12-14 (I) 21-23 (2) 01-03 (2)

1!1.20 (l ) 14_1 7 (2) 23·0" (..) 03 _0fi (3)
17.1 9 (3) 0 " ·0" (3) Ofi_O" (2)
19-21 (.1) llfio_OR (.I) 01io-07 (I)
21 ·22 (3) 0101 _09 (2) 01.M (J ) '
22·00 (2) 09_12 (l)
00_02 (0

Northern O~- IO 0) 07_0"l0) 0"l_10 (2) 20-22 (t)
& Centra l 10·12 (2) OR.1 2 (2) 10_13 (I) 22-03 (2)
South 12-14 (1) 12-1 .. (:n 13_1 :, (2) 03 _0.'; (1)
Amt'r ir :\ 1.t_llio (2) 1-1 _17 (.t) 1:;_17 (:1) 22·03 (1 )'

Hl_17 (I) 17_1 101 (3 ) 17-23 (1)
1101_20 (2) 23_02 (3)
20_22 (I) 02-05 (2)

0.> _0"l (3)

BrA zil. OR_ 12 (t) or,.(lf; 1I ) 13- 150 ) 22-03 (1)
ArJrt·ntina 12.H (2) 011-0R (2) 1:;·17 (2) 23-02 (1) -
Chill' & it. t s (3) 08 . 12(1) 17 .I R (3)
U ruJtU RY tl1.1 R (2) 12·H (2) I R·23 (.t)

1~_2 0 (I) ).1.1 .. (3) 23·00 (3)
111· 20 (4) (10.02 (2)
2 0_2 2 (:n 02_0 .. ( I)
22-23 (2) 0-1 -01; (2)
23. 00 (1 ) 0"_09 (l)

McM urdo lfi-lR(I ) t-1 -1 fi (l) }:;-17 (1) 2 1-04 (I)
Sound. 1 1>· 20 (2) 17-I R (2)
A ntn rtl t'a 20-2 1 (l) I R.OO (3)

00-03 (2)
03_0fi (t)

Letters I fro m pag e 91
talk ed myself out of taking the exa m by blaming
my problems o n the League o r the FCC or any­
o ne else. Nei ther have I fall en into a rut, wa llow­
ing in my self pity. whimpering like a child who
doesn't get hi... own way. How about some more
o f you sta rr look ing at th i... incent ive licensing
li k e re a li st ic me n a nd wo m e n . in st e a d of
childre n.

It is only through our work in the public
service. thro ugh the se lf improvi ng effects of
incentive licencing and through cooperating and
helping o ne another that we will prove that we
deserve ou r ba nds o nce more. Only in th is way
will we continue to enjoy this fa scinating and
reward ing hobby which we know a ... amateur
radio.

R. J. Hend rickso n. \VB2APX
Wildwood Crest. N.J.

C.W. Spo tt ing If ro m page 26 ]

pushbutton method may be an even more
desirable way to go about it even if you don't
have the noise-blanker. To put your set back
to o riginal condit ion, just buy a new emblem
to replace the o ne you drilled through and
you are ready to trade o r sell with no un­
sightly marks on the front o f the sel. -

Se e page 102 for New Read e r Se rvice

S2538ACQ.-COST FREQUENCY MET ER
FOR $75! AN /URM-79 (FR-4/U in
Transit Case): 100 k nz to zu m hz, 7 b and s,
each 5~tOOO d ial div•.001 '1. accur. , .0 0 0 1 'I.
stenu. Measu res & Emits. B u il t - i n AC sply,
sco pe fo r zero-beettnq, speaker f o r m onitoring.
Serial-ma tched ca lib. b ook includes Instruc t,

~:t ·I~~~?::..~.~~.~.~...~.~~~ ..~~.~:...~.~:...~'S'75 .Od
HI-SENS. WIDE·BAND AM/FM RCVR

38 -1000 MHZ: A N /ALR-5 consists of brand­
new Tuner /Conver ter CV -253/A LR in o riginal
tactory pack and an exc. used c hecked O K &
grt d. mem rcvr R- 4 44 modified f o r 120 v, 50/60
h z. Pack ed wit h each tuner is the factory cneck­
ou t sheet. T he one we o pened showed SENSI·
Tl V IT V : 1.1 uv at 38.3 mnz, 0.9 at 133 mhz,S
at 538 mhz, 4 1/2 at 77 8 m nz , 7 at I ghz. With
bo o k & pwr-input plug, all for 275.00

SP-600·JX(-) Revr : 0.54 M Hz, the popu lar tate­
t ype Hammar lund Su per-Pro, aligned. grt d , exc.
physical cond o too, w/book. .... ... .... .... 325.00
R·39 0 / URR Revr : Collins x t l·synthesizing d rift­
less receiver , gr t d t 00 '1. per t ect. .... .. .... 795.00

S2000 MASTER OSC IL XMT R OR R C VR
T MC VOX·2 (0 · 3 30 / F R) 2-6 4 MHz VFO, rea d
o u t to 7 p laces. Resellabi lity & stability bet ter
t han 20 ppm. X ta l in doub le-contro lled oven ,
ca l ib. each 50 kHz, plu s 6 xta l-controlled freq.
PO to 15 o hms 2W 2 -4 M Hz (fund .) , 0 .5W
4 -64 MHz. Replaces x tat osc. in xmtr o r use
as lo cal o sc. in r cvr. Excellen t cond ition. W it h
all t echn ica l da ta ..... ..... ............ ........ .. 179.50

Regul. Pwr Sply fo r Command, LM, Etc.
PP· I 06 / U : Metered. Knob·adjustable 90 ·210
v up t o 80 ma d c : a lso se lect an AC o f 6.3 v
SA , or 12 .6 v 21 /2 A or2 8 v z 1/2 A .Wit h
mating o u t pu t plug & all tech . d at a. Shi p ping
w eigh t 16 lbs .

TS. 32 3 Freq . M et er : Sim i la r t o ab o ve but
20·480 MHz..OOI %.Wit h data ....... ..•• 169.50
AR C RI I A : Modern o-s er 19 0 ·55 0 k hz 12.95
ARC R2 2 : 5 40·1600 k hz w / tunina ara oh 17.95
tF YOU DON'T SEE tT HE RE, ASK FOR tTl
B u t don ' t ask to r a genera l ca ta log••• We be­
neve t hat is nonsense in sur p lus.. .We g et new
t hings in almost every d ay ! WE ALSO BUY!
SO t ell us w ha t y ou have, condition. and your
asking price !

R. E. GOODHEART CO., INC.
Box 1220 cc. Beverly Hills, Calif . 90213
Phones: Area Code 213, Office 272·5707

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUllES. SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
ELiZABETHPORT INDUSTRI AL PARK

ELiZABElM, NEW JERSEY 07201
(' 0') 31''''00

••••••••••••••••••••••••••••••••••••••••••
: CA SH PAID •••••• FAST ! :
: For y our u n used TU BES. Semiconducto rs, RE- :
: CEIVERS. VAC, VAR IABLES . T est Eq u ip- :
: ment , ETC. Fair Deal ings si nce 19 38 . W ri te or :
: call nowl Barry, W2lN I. :
: BARRY ELECTRONICS, 512 Broadway. N ew :
• York, N. Y, 10012. 12 12-WA5-70ool (We buy.
: factory termination & from individ ualsl. :
••••••••••••••••••••••••••••••••••••••••••
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Compressor Urom page 35]

have to listen 10 and o pen the gain control for
max imum undisorled audio. then turn the
compression control. R,. to give a comfort­
a ble o utpu t. I did this using a signal ge nera to r
a nd a n audio wall meter for the results give n
in the fi rst paragraph. The second method is
10 tunc in a weak o r normal signal. a djus t the
ga in for a sligh tly high level a nd then bring
down the o u tput with the com pression con­
trol. sing th is method a 60 db change in
input resulted in a 3 db change in output.

with Greenlee punches
H_ 'a lho , Imple .,..ecly ""')I to cut am_tho
aeCI.,a'a hoi• • In mm', hard 'ubbtl" pl•••
tic., 'POK", etc.
Sawa hours 01 hard work • •• punch cl••n, true
hoi,. In second , lor locketl, co ntroll, met,r.,
. nd other component, . E"1 to operat• . S impl,
In . art punch tn . amall dr illed hole and turn wllh
• • f, nch. For u• • in UP to 16-glug. ma.al. AWl il.
abl,.t ,• • ding radIOan d electronic part, de"l,r• .

~ q,~~~,,!!!.~ .!'f}f?~ CO
,.. Columbia AYa"'••, lIIock'.,d. Ill. III.,

.. _ ....c.4tlo. I ~
D.C . Meters Ilmm pa/le 541

SAVE $100

8 0 ·15 M ET ERS

110 V A C /12 VO C

The regular Arnat""r net price of the S8-34
is $449.00 - wtl ile they last, your cost
I S ONLY $349.00. We also have a lim ited
number o f matching SB2-LA Iinears avail­
ab le for $229.00 (reg. S259.00). Trade- ins
Wl II be t~en . ald fincncing i s available.

S B E ACCESSORIES
SB2-VOX VO X Accessory unit. $37.95
SB3- XC 25kc Crystal Cal ibrator 28.95
SB20MB Mobile Mig. Bracket. 12.50
SB2·CW COdaptor.. .. . .. . . . . .. . . .. 42. 50
SB2-MIC Microphone 14.95

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue

MILWAUKEE, WISCONSIN 53216
Phone (41 4) 442-4200
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the Potentiometer. Using eq uat ion (3). ealcu­
late the vo ltage . O ther po ints on the meter
scale wi ll be calibra ted in the same m anner.

Current Measurements

Figure 9 shows the interconnection dia­
gram of equipment for current measu re­
ments. The c urrent from the supply is com­
mon 10 a Standard Resisto r and the m eter 10
be calib ra ted. You must choose a va lue of
Standard Resisto r that will give yo u less than
2 volts a t the fu ll scale curren t o f the meter.
T he procedure is sim ple. Adjust the c urre nt
th rough the Standard Resisto r a nd the meter
to full scale o n the meter. Then measure the
voltage drop across the Standard Resisto r
with the Potent iometer. Usi ng Ohm's Law.
the current will be equal to the measured volt­
age divided by the va lue o f the Standard
Resistor used. Again. you ca n also check
o ther po ints o n the meter in the sa me wa y.
I will call you r a tten tion to a previous art icle !
fo r information on Accuracy. Precision and
Ci rcui t Loading. It will be helpful here, I'm
sure.

Conclusion
I hope that I have developed interest in a

few basic principles o f electronics a nd in

See page 102 for New Read er Service
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.. AVAILABLE NOW FROM

,(a~Ii'IN:hllml/fl!r;t!f1 _
20 Bumt' II A "t'.. K"im,ipt>g 10. .\lan ; l o bel. CaIJlld ll

Two E lemen ts S8 7 .00

Ex t ra Elemen ts S5 0 .0 0
Pr ice i s F .O. B . Winni peg

INCLUDES U.S. Customs Duty.

KIT COMPLETE WITH
·SPIDER
·ARMS
·WIRE
·BALUN KIT
·BOOM WHERE NEEDED

WI NNER OF MANITOBA DESIGN
INSTITUTE AWARD-OF EXCE LLENCE

,

Buy two elem ents now - Q third and f ourth
m ay be added tater wi th littlE" effo rt ,

Enjo y up to 8 d b f o rward gain o n DX. with a
25 db back ( 0 f ron t ra tio and excetlen t side
discrimination.

Ge t a m ax imim struc tural strengm with lo w
weigru, using o u, " Triaetic' Il nns.

. GEM-QUAD FIBRE-GLASS
ANTENNA FOR 10.15, and 2D METERS.

The Brute stopped in the other day and showed us Raytrack's Red line
Series. Now we know Why these amps are called the " Brutes" .

-

WRITE FOR FREE CATALOG

A1ann COMMUNICATIONS
p.o. Box 138. 18669 Ventura Blvd.,

Tarza na, Calif. 9 1356

Phone: (213) 342·8297

see the A1ann
for the best in USE D

•• •commurucattons equipment
Here are some of the great buys at Mann •••

Motorola Models
FMTR 140D 50Watt Mobile 6V or 12V
40·SOMHz with accessories 58.00
J44AAB ISWatt 1I7V Base
Station Weatherproof Housing _128.00
T43GGV 25W Mobile 6/12V
150MHz With Accessories ..,.,-.."..._ 128.00
T33AAT SWatt Motorcycle Unit
6V 150MHz Less Ace 38.00

Genera l Electric Models
MA/ E·42 15Watt Mobile 450MHz
6 /1 2V l ess Accessories 138 .00
MT·42 15Watt Mobile 450MHz
12Volt T·Power Less Ace 158.00

See pag e 102 for New Reader Se rvice

OX 2000L
80-10 Meter

• 2000 watts
PEP SSB

HORIZON VI L Six Meter • 1000 watts PEP AM , CW, RITY
• 2000 watts PEP SSB • Two EIMAC 3-500Z Zero Bias Triodes
• 1000 watts PEP AM, CW, RTTY • Hyb r id Tank Ci rc u i t - Ray tra ck' s ow n
• Two EIMAC 3-500Z Zero Bias Triodes un iqu e Tor oid and A ir Indu ct or
• Preci sion Taut Band Meters Combinat ion
• Adjustab le "ALC" Network • Rugged, Separate, Heavy-Duty Sol id-Sta te
• Designed for Conti nuous Duty Power Supply

Oh yes, the Brute also dropped off a fre sh stock of Raytrack's world·famous
AutoLeve l, t he Ult imate in Speech Compressors.
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Q & A [from pag« 76 ]

4 160 Lakewood Ave., White Bear Lake,
Minnesota 55110. He desires data on in­
ductors (except for 3.5 me) for the Central
Electronics lOB S.S.B. Exciter.

5B-620 5canalyzer for R.F. Mon itoring
QUESTION: How may I convert a Heathkit
SB·620 Scanalyzcr for use as an r.f. monitor
on a transm itter?
ANSWER: Data on converting most oscillo­
scopes for use as r.f. moni tors was given in
last month's Column: however, use of the
SB-620 for this particular application (d .
envelope displays) might be impractical due
to the high persistence of the c.r.t. screen.

their application to calibration of meters,
or, in the basic principles of measurement
accuracy. I intentionally stayed away from
giving constructional details because I did
my best to use what was available in my
shack / workshop when I built my calibra ­
tion equipment. Although I don't have daily
use for this equipment, it is amazing how
many times it is taken off the shelf and used.
Although Standard Resistors were explained
in terms of cu rrent measurements, wh y not
use them to check an ohmmeter? If you en­
joy building and expe rimenting, you can't be
without good "measurement equipment"
because "YOlt can't make what you can't
measure because you don't know when you've
gOI it made!" _

OX [from fla!l£' 6 7)

showing tha t they have verified the correct
numbers o f prefi xes as specified in the WPX
rules. Applica tio ns a re handled by WPX Man­
ager. Jerry Hagen, WA6GlO.

5.5.B. OX Award Rules
The CQ SSB OX Awards are issued to pro­

mote international good will and OX competi­
tion among amateurs using 2 way single
sideband . Separate CQ SSB OX Awards a re
listed for 100, 200 and 300 countries confirmed.

5225

5160
4 fo r SSO 00

S"O
53&0

48 HR.
Delivery

We can suppl y crysta ls
from 2KHz to 80MHz in
many types of holders,

See your favorite dealer or
order d ir ect (add 2SC fo r
maWn. In U.S., ~ssessions

& Canada . Elsewhere add
SOCI.

GET YOUR NEW
ISSUE NOW!

Over 283,000 QTHs
in t he U.S. edition

$7.95

Over 135,000 QTHs
in t he OX edition

$5,95

1OQk H, Ir~ , td C:'Ylt.,I IHC13/U I

1000KH l h«l ltd C' VIUlI IHC6 fUI
Any CB cry"011 fR or REC . • • CIrPI

wnttte~l~ c.y,toll,
4 ny ..m.t....~ c.y,t•• ,n f T 243 hold« l• •~t

80& 160m I $ 150 0.4'0.55000
Any rnM.,...lreq..JIPncy IHC6/UI 52.BS

1 fT 4 ""1.' _

SPECIALS
Color TV cryitdI 13!:l79. !:I45oK HZI WitI!' l",...:h

We have in stock over six million crystals which
include types CRIA/AR, FT243, FT241, MC7, FT249,
HC6/U, HCI3/U, HC25/U, HCIS/U, etc. Send 101
for our 1970 catalog with oscillator circuits, listing
thousands of frequencies in stock for immediate
delivery. (Add 101 per crystal to above pri ces for
shipment 1st class mail , l SI each for air mail).

Special Quantity Prices to
Jobbers and Dealers

ORDER DIRECT
with check or money order to

JAN
CRYSTALS
2.400A Crystal Drive
Fort Myers . Flo rida 33901

NEED CRYSTALS?

These valuable EXTRA teatuees
included in both editions !

• QSl ManaKen Around th e
World!

• Census of Radio Amateurs
throul hout the wor ld!

• Radio Amat eurs ' License
Class !

• World Prefil Map!
• International Radio

Amateur Prefi u s

WRITE/DR
/REI

BRDCHt/RC!

• Radio Amateurs ' Pnfius
by Countr ies!

• A.R .R.l. Phonetic Alphabet!
• Where To Bu,!
• Gru t Circle Bu r in. s!
• Internat ional Postal

Informat ion!
• Plus mu~'" more !

RADlO AMAT EUR 116 k
~

ca CC INC
Oepl. C,4844 W. Fullerton Ave.

Chicago, III. 60639

App lications
I. Applications sho uld be submitted on the

officia l CQ SSB Award applica tion fo rm 1067.
This fo rm can be obtai ned by sending a self­
addressed stamped envelope to the CQ SSB OX
Awa rd Manager.

2. QSl cards most be clearly marked 2 X SSB
or SSB and must be listed in a lphabetica l order
by prefix. Claims for 100 countries must be
included in the first application.

3. QSL cards must be verified by one of the
authorized checkpoints fo r CQ OX Awards or

88 • CO • June, 1970 See page 10 2 for New Reader Service



m ust be included .with the application. IF QSL's
are sent directly to the CQ SSB Award Manager,
sufficient postage for fi rst class return of QSL's to
the applicant must be included.

4 . Any a ltered o r fo rged co nfi rmatio ns will
result in perma nent di squalifica tion of the
applicant.

5. Fair play and good sportsmanship in o per­
ating are required fo r a ll amateurs wo rkin g
towards CQ SS B DX Awards. Continued use of
poor ethics will result in di squalifica tion of the
applicant.

6. A fee of $1.00 or 8 IRC's 10 defray the cost
of the certificate and handling is required for
each award.

Country Status
I. The A R RL Country List will constitute the

basis for CQ SSB DX Award country status.
Deleted co untries will not be va lid fo r the C Q
55B DX Award. Once a country has lost its
status as a curre nt country, it will automatically
be deleted from our record s.

2. All contact's m ust be with licensed land
based amateur stations working in authorized
amateur bands.

3. Decisions of the CQ DX Awards Adviso ry
Commi ttee on AN Y matte r pertaining to the
ad ministration of this award sha ll be fii na l,

CO SSB OX Honor Roll
I. The Honor Roll will list a ll sta tions with a

tota l of 250 countries or more.
2. To remain o n the Honor Roll. a sta tion must

upd ate his country total annually. Appl ications
for CQ SSB DX Awards or the Honor Roll
should be submitted to : C Q SSB DX Award
Manage r, Jerry Hagen, WA6G LD, 5031 Arro­
wa y Ave.. Covina, Calif. 91 722.

OSL Information
DLSIIY- W/ K/ VE/ VO qsl via W9WCE, 56262

Peppe rmint Rd., South Bend, Ind. 466 19.
O the rs via the bureau.

nx nnr- r » V E40X, 647 Academy Rd., Win­
nipeg 9 , Manitoba, Canada.

ET:I USA-c/ o VE31G, 287 Kathleen Ave.. Sar­
nia , Ontario. Canada.

FM7WF-W/K/VE to W4 0PM .
Hl.lJVX (April 2, 1969-M arch 31, 1970)-Via

W4ZXI.
HOll E- T o W2CfN.
HOlJ FC/MM , lII'lJFC/~UI. "" Hl'lJFC/VI'9 ­

c / o VEIASJ, P.O. Box 51, St. John, N .B.,
Canada .

KII(,WK (N ov., 1968-~lay, 1970)-Via WA 3­
G VQ, Box 105, Jamestown, Pa. 161 34
OA·III X (March-May,' 1969)- T o K40D, 9304

Hamilton n-, Fairfax. Va. 22030.
O:\' nUrt' UH - The Belgian Union o f Radio Clubs

(U IlRCl, Post-box 224, Brussel s 1000. Belgium
hand les QSLs for a ll Be lgium amateurs and
swls. bot h members and non-members.

OX:lIIL-R. Riddel , 24 I2 South Bowen Rd ..
Arl ington, T x 7601 0.

l'AlJTK-c/ o DJ 6TK, 5308 Rheinbach, Franz­
Schubert Str. 5, Germany.

I'JlJJII - Via W3ZKH, 214 Indian Spring Dr..
Silver Spri ng, Md . 20901.

See pag e 102 for New Reade r Se rv ice

TF2 WKF- c.w. qso's 10 WA0GQI, s.s .b, qso's to
T F2W KP.

T Y(,ATE-c/ o W4WHF, 25 5 Suntan Ave., Sara­
sota. F I. (There are reports of someone
pirating TY6AT E. There is no WA3 QSL
Manager.}

VI'2~IY-Via WlIX L, RFD I, Goffstown, .H.
03045.

ZUS II - To VE40X, 647 Acade my Rd ., Win­
nipeg 9, Manitoba.

ZIllll)(l - c / o W0EZT, 1640 Syracuse St.. Den­
ver, Colo. 80220.

ZIllJ III ' -Via VEIASJ
4X·IAE- To WA2FJW, 50 1 Harcourt Drive,

Elmira , N .Y. 14904 .
81'(,AV- Not via W40PM .
llI'('CC- N ot via W40PM.

73, Joh n. K4 IIF

Amateur Licensing [from page SOl

amateur radio magazine.
5. Regula r participation in a recognized traffic

net.

In the area of o perating proficiency the fol ­
lowin g r eq u i re m e n t s wo uld be worth y of
conside ra tio n:

Advanced Class Operating Requ irements
(2 out 01 3 required)

J. A RRL code profi ciency award at 15 w.p.m.
o r higher.

2. Participate in Sweepstakes mak ing a t least
10,000 points.

3. Ea rn the Worked All Stares award.

Extra Class Operating Requirements
(No. I plus 2 oj the other 4 )

I . Meet requireme nts for Advanced Class.
2. A RRL code proficiency award at 20 w.p.m. or

higher.
3. Pa rticipa te in Sweepstakes making a t least

50,000 points.
4 . Earn \VAS on a single band .
5. Earn Brass Po unders League award.

Requirements in the area of enhancing inte r­
na tiona l good will co uld be as fo llows:

Advanced Class
(J oj 4 required}

I. Earn DX Ce ntury C lub award .
2. Ea rn Worked All Co ntinents award.
3. Participate in an ARRI. or CQ DX contest

earn ing at least 10.000 poinl s.
4. Have QSO'~ of at least 15 minutes duratio n

with amateurs in at least 10 diffe rent co untries.
Extra Class

(N o. I plus 2 oj lil t' other 4 )

I. xt eet requirement s for Advanced class.
2. DXCC endorsement to :!OO countries o r cum

CQ·.• WA Z award.
3. Pa rticipate in an A R RL or C Q ox Contest

earn ing a t lea-a 50.000 points.
4. Be QSL Ma nage r fo r .1DX station or pa rt jci­

pate in group management of an A RRL QSL
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Bureau.
5. Have QSO's of at least 15 minutes duration

with amateurs in at least 20 different countries.

We believe th at such a system would offer
a viable method to signifi cantly improve the
overall performance of U.S. amateurs. It
offers many attractive side benefits, such as a
method of periodically incorporating the
changes that occur in all of the areas of
amateur radio, providing definitive answers
to the critics of the service, and being relative
to the basic purposes of its existance. We
think that amateurs will support a responsible
system and that they would be anxious to
assist in its formulation and development. _

Alfred Vail [from page 48]

the fi rst dispatch on the completed telegraph
line from Washington to Baltimore.

Alfred Vail was placed in the position of
being the assistant and superintendent of
the machinery department of the telegraph
to be constructed. Smith, who had returned
to his home state of Maine. somehow was
awarded the contract to install the pipes
below ground th at would hold the conduc­
tors. This was in accord with Morse's earlier
concept and patent application. While at a
local newspaper office, the Main e Farmer,
where Smith was now Editor. Sm ith met Ezra
Cornell, who had come seeking publicity for
a patent plow he was promoting through the
state. Cornell who was later to found Cornell
University, like Vail , had a unique mechan­
ica l abi lity and grasp of engineering. Sm ith
saw in Cornell the answer to his question
of how to lay the pipe and so immediately
hired Co rnell to design the eq uipme nt which
dug the trench, laid the pipe and covered it
all in one process. Unfo rtunately after the
machine was completed in August and
extensive tests were cond ucted through
October the insulation covering the wires
broke down and the underground system
was put aside in favor of poles.

Cornell and Vail set up the system of poles
that linked the Supreme Court cham ber in
Washington to the ra il road depot on Pratt
Street in Baltimore. The familiar glass kno b
type insulators used on telegraph poles was
another of Cornell's contributions. On
Friday, May 24. 1844 at 8:45 A.M . Samuel
F. B. Morse kept his promise to Annie Ells­
worth and sent her message "What hath God
whought" some fort y miles to Balt imore
where it was received by Alfred Vail. The
telegraph now was a realit y and a key to the

90 • CQ • June, 1970

future of this country.
The further history of the telegraph, and

man y of the detai ls that could not possibly be
included here, makes unbelievable reading.
The double-dealings, the law suits. the out
and out chicane ry give today' s organized
crime something to strive for since they
couldn't hope to duplicate it.

Conclusion
To say that Morse couldn't have perfected

the telegraph alone is speculation. He had
some mechanical and scientific training in
his schooling. He and his brother, Sidney,
had developed a water pump and held a
patent on it. H is voyage on the Sully put
him in contact with a fellow passeneger, Dr.
Charles T. Jackson who was full y capable
of devising a telegraph and held considerable
kn owledge o f electro-magnet ism and the
Sturgeon magnet. The two men en gaged in
lengthy conversa tions throughout the voyage.
Perhaps Morse picked his bra in. but in any
event. J ackson was one of the man y who
lat er sued Morse. It is obvious that Morse
indeed picked brains and promoted people
to his own needs, but he in turn met his
match in Sm ith. Morse and Smith became
bitter enem ies and fought continually until
their death . Due to conside rable lit agat ion
involving who invented what. and money
matters. the unh oly partnership stood to­
gcthe r behind Morse and faced their adver­
saries together. Morse took the credit, telling
Vail he would make it up to him later on.
Al fred Vail died before th e patents lapsed
and hence I guess Morse never saw the need
to give Alfred his recogniti on after that.
Even though thcy all made money with the
idea, I cannot consider Morse as the d yna­
mic fo rce behind a fi nancial complex and
the inspirat ion or model of aggressiveness
that 1\1 r. Hood suggests. From the files of
letters and notes of all the principals that
have been preserved. it seems that more th an
half a re devoted to building up Mr. Morse's
ego and trying to push him on. Morse was
however very fortunate to come in contact
with many people who were talented in one
way o r another and through a series o f
coincidences the y banded together to bring
a telegraph system to fru ition.

T he closing point , and the idea behind this
article is to bring perspective to us as ama­
teurs th at we have Alfred Vail to thank or
blame for the " Morse code" and Ihe tele­
graph key. _

See page 102 for New Reader Service
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BOOK SHOP
Surplus Conversion Handbook

Compiled by Tom Kneitel, WB2AAI, t his con­
tains 192 pages of conversion art icles, cover­
ing almost every piece of surplus gear worth
the effort to convert to ham use. $3 .00

Surplus Schematics
Ken Grayson has loaded this book with sene­
mattes for currently popular pieces of conver­
sion gear, making it invaluable to amateurs
as a guide to surplus gear. $2.50

Antenna Roundup I
Edited by Art Seidman, a 160 page mass of
antenna information directed at answering a
multitude of questions surrounding t he rnys­
terious antenna. $4.00

Antenna Roundup II
Ten big t heory articles backed up by 82
detailed and illustrated construction projects
f rom UHF to microwave, long wires to 17 ele­
ment beams and Sterba Curta in arrays. $4 .00

Antenna Handbook
All new information on transmission line
t heory, At t e nua t io n, Im peda nce, Standing
waves, Resonant and non resonant lines, cur­
rent distribu tion, free space 3 dimensional pat­
t erns of long wires of all practica l length and
much, m uch more by Ken Glanzer. $4.00

Electronic Circuit Handbook I
Written by Tom Kneitel, WB2AAI, t his deta ils
150 of the most often needed circuits in 11
great chapters. Invaluable for beginners and
old-timers alike. $3 .00

The New RTTY Handbook
A t reasury of v ital and "hard-to-get" informa­
t ion, this book is loaded with valuable equip­
ment schematics, adjustment procedures, etc.
A boon to beginner and pro. A special section
on getting started, written by Byron Kretzman,
W2JTP, a well-known authority in the f ield.
$3 .95

Electronic Circuit Handbook II
Tom Kneitel's own seq uel to Vol I, th is voiume
delivers 159 additional circui ts that will appeal
to all amateurs. Each circui t is fully descri bed
in text with complete schematics. $3 .00

Shop & Shack Shortcuts
A volume packed with hundreds of hint s &
shortcuts collected by Don Stoner, th is will
help anyone to dress up his shack, improve
shop techniques and increase efficie ncy of
eq uipment . $3 .95

The New DX Handbook
Don Miller's 200 pages of valuable tech nical
information and operating aids, most of which
has never been published before and can be
found in no other volume conta ins Great Circle
Bearing Charts. $5.00

CQ Anthology I
1945-1952 contai ns va luabie art ic les from
issues long out of print and now unavailable.
$2.00

CQ Anthology II
1952-1959250 pages of more recent but st ill
hard-to-get important articles from glorious
yesteryear. $2.00

------------------------------------------
$2.00
$3.00
$3.00
$4.00
$4.00
$2.95
$1.50

o CQ Anthology Io CQ Anthology II
o Antenna Roundup I
o Antenna Rou ndup IIo Antenna Handbook
o Mobile Handbook
o Ham 's Interpreter

$5.00

$3.95
$3.00
$3.00
$3.95
$5.00
$2.50
$3.00

o CQ Binders

o New RTIY Handbook
o Electron ic Ci rcuits Handbook I
o Elect ronics Circuits Handbook II
o Shop & Shack Shortcuts
o New DX Handbook
o Surplus Sch ematics Handbooko Surpl us Conversion Handbook

NAME _

ADDRESS, _

CITY _

STATE, ZIP, _

New York City and State residents must add sales ta x applicable to your area.

COWAN PUBLISHING CORP. Book Div.
14 Vanderventer Avenue. Port Washington, L.I., N. Y: 11050
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Last Remain ing Copies!
A limited number o f copies of

" Shortwave Propagation " by Stanley
Leinwoll are now available . TIle most
complete and accu rate text available
to the amateur interested in interpret ·
ing propagation data for band opening
predict ions. Publ ished by John F. Rid­
er. $3.90 postpaid.

George Jacobs
. 11 307 Clara St reet
Silver Spr ing, Md. 20902

THf fARSPlITTfR ~39 95

ALSO AVAILA8LE AS SIRENS

FOR VOLUNTEER FIREMAN

$35.9 5

Mad. hI
U.S.A.

ELECTROTEC COR P .

Wal nuf or e bony plastic case.
","H, 7 3A "w, 4 " 0 .; 110V 60
cy. Guara nteed O ne Year.

""'"

COMPLETE LINE
ALL SIZES

WRITE FOR INFORMATION

SPIDERS. T·MOUNTS

UNIVERSAL MOUNTS

FIBERGLASS ARMS

YAGI & BEAM CLAMPS

DELTA LOOP SUPPORTS

BALUNS • GAMMA MATCHES

' " W E S T , ... R K 11 0 .... 0 • OAYTOIII • O HIO .'.5 11
"HOlliE : 513 /. 33 .3 102

KIRK ELECTRONICS DIVISION

PENNWOOD .. UMECHRON CO.
JrMHfR fUCUONICS

714ljl FRANKSTOWN AV! PiTtSBURGH, PA . 15208

" "• •
C- "~-b
~_ ' I

c~l "
Q

"7ims At A Glancs"

At Your Dealer, or
DIRECT FROM

TYMETER ~

PERSONALIZED ENGRAVING
Worh on
11 0 VAC

IId,_.eocl, N.Y. 11227

WA2ZHA
M.tolte. Lelp . 1 lar - $1.50 M.lalt• • Tie Clip - $2.2$

SEND FOR FREE CATA LOG

ARNOLD'S ENGRAVING

elECTRIC

ON-THE-AIR
SIGN

WI1H CAll

HAL DEVICES Box 365C, Urbana, II 61801

_---HRuE';,;V.:.;;;'C;;.::ES:....--.....
RYRYRYRYRYRYRYRYRYRYRYRYRY

HAL IC RTTY TU/AFSK KIT
A ll TU and AFSK generator ci rcuitry. incl uding
ps. on 3.6" GIO PC board . 850, 170, and ON ID
shifts. Zener protected t ransist or loop swi tch.
H igh and low impedance audio output.
Price $40.00 Write for full details.
HAL Des igner Cabinet for the above $ 5 .00.
3 pole Butterwor th fi lter drill ed PC board $2.00.

RYRYRYRYRYRYRYRYRYRYRYRYRY
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THE GALAXY GT-550

TRANSCEIVER

$475.00WIIGt4TI 17 pound , .

PlIQUI NCY COVIIAGII C'1slols s...ppl i.d fa, 3 ..5·4 ,0. 7.0-7..5.
14.0 · 14 ..5.21.0-21. .5.28.0-29 0 mHI . Optio nal c'Y'ta ls may be ; 0'1 .

sl~lI.d fo~ ot~• • ~O _ t• • cOY• •a g . . .. iOlid·,tal. 'If 0 ope. a ' .s,
",,'ho...t , ...,tch,ng. In I I.••a " g. 0' .5.0-5_5 MH I 01 all ' i_s_ Da",bl.
' . 9 uIOtio" a nd I.mpe'ot COmpenlOlia " _ ...s th is 'Ifa tlt,.mel,
,'~bl • . An, iII ...mi~al.d. d ial ilh 0".' 12 ;n( h. s o f lin_. ba" d , p,. o d .
P"_'1 d 'o l cal,b,ot.o" mo.b of 5 1o.HI . S_th ...,,, i. , d ia l p.o­
..id., 72: I .... 'n i., t...n in g fa, . 0 •• of op.,ation .

lACK PA NEL CONT. OUI 8 io. Ad j....t , "S" m.t•• 1e'0 .

lACK PANEL JACKSI A"I.n"o • CW f ilt• • (th,•• jach l • PTT •
h t• •nal 'Ifa ( Po...., ) • hl• •nol VfO (Ilf i" l • AlC (I" p ...t l • IEXT .
(f o. l inftl . I.. . y;ng l • Mic. op ho n. • Po..... Pl...g (from AC-400 0'
G IOOOOC) • K.y (f or CW ope' o t;o") • Speah,.

SIDI ACCISS CONT.OUI 'lO XGo in • 'lOX Hold Tim• • Anti 'lOX.

FINISH I Ca b in.t in ma,·•• , i"a'" black (.ocl..l . l in i, h , fro". po n. 1
in two·tone b. ... ,h.d a l...min ...m.

SIZII 6 " • 1111...• • 12 112 " (HW DI

'RAHIMI"'.l 550 wath PEP- 5se. 160 watn CWo"'cII, ,,,ol ~ .y i ..V
f .... s s e/cw o d. VOx. operation with oce.-.IoO..,. in, fa ll. d . Alto, b...o~ ·

in Cw w;,h au• •oory VO X i,"'lg ll-.:!. e uilt -in a ud io , id'- ·fOne for CW
_" ,'Or;ng ,h'Dl/g" lpeoak•• o. headphone• . S.1_tibl. , id.balOd
witho"" 2 kHI j .....p wh... chong i"g , id.band• . Shif,.d co rri •• CW
to p._'" Nl. o P·h o llg i" g" wi'h Ol'lot". , ho nK. i". , . Sio bl.- , - 450 B
(CIrri., , ...pp,.,,;o ... . Unwonl.d l idebond ,"ppre"ed 0".' - .550 8 .
Sha.p, 2. \ kHI l ilt.r with betT• • than 1.8: I IhCl p. focto, . ALe cir­
, ,,, itry outomoticoll, r.duc.' goin 1. ...1 to p'.... . nl " flo l.lo p p ing ."
H igh iMp.danc. Microphone circuit hOI. - ' 0/60 DB Microphon••)
...it+' pn (ontrol ci , ( u;l . A...d io lIespon•• @ - 6DB poinll (Ipp,o.i.
mat. I, 300 and 2400 HI . Adj ... . tob l. Pi-N.two,k ant.nna ma tl:: +" ng
'01" '.iOnont 40 /1 00 OhM lood o.
IICIIVINGI NOM;nol .so O hM inpul ...ith ,.Iay con,,"ol fa, 0 0'11 . .... 0

s...itc hing PT. ..leclion coupl.d 10 • • c it. , I...n ing Sensi' ivity ben • •
t+'a n 1/:2 ...v '0' 10 DB S+N/N .o'io. Selectivity 2. 1 1IHI ...it+. 10M• • oul·
•ta nd ing 1.8:1 ,ho pe ' octo, '0' sse/cwoo. 300 HI .ho,p ,.Iecl i...,ty
...i'h optional p lug ·;n CW fil t. , . Full AGe on •• c.iv. mode....i' h ' osl
ana c1o. and 110'" ,.I.o,e cho'acte,i,t ic. NOMinal I ...at! (Iud io oulpul
...i,h - 6 0 8 poinll @ 300/ 2400 HI . h'.,nal 8 O hM op.a1o.., •• quir . d ,

.4. solid-s tate \ ·FO like that in th..
transceiver, complete with sim p le

r.
lu g-in ables, Function switch se­
eds the remote unit to control

Receive - T ranscetve - Tran smit fre­
q ue ncy ind e pend e ntl y. Give. about
the sam e fl el; ibilily aJ a separate
transm iner and a rece iver with the
GT-SSO. Approl.. 71;7'41;6 \01, " . ( HWD~

W eight 4 lbs.

R.F. CONSOLE RFSSO
The Rt'SSO !:Onta in s a pr~­

s ion wattriH'te r w ith a h igh d e­
ttr~ of iK'CUl'1Ilcy in the ran lt.. o f
3.5fJO.O m ib. Calib rated m ales
a re 400 and 4 .000 w att s fu ll
scale • • witch selected for for­
w ard or reflt"C'lt"d. power. Al so
con tain s a sw itch to s..lece 5 a n­
tennas plus a dummy load (not
supplied). and· a ll unused ccn­
nt"C'lio n s a r.. g rounded. S0239
COlIJI -(.'Onnt'(:t on. Approl; . 7 1.7Vu
6~" U IW D ). W e i lC h t 5 V. pounds.

' 69.00

SPEAKERCONSOLE
SCSSO

A malchinx !P~.hf with head·
phone jad , for the tran sceiver, com­
plete with ce ble . AC400 powe r sup­
ply will m ou nt inside the console.
Sin- - lIr.pru~imalt'l )' 6d0'l9I,;N.
"'t')Rhl 6 I ,s ,

$ 25.00

REMOTE VFO

$75.00

RVSSO
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A MUST FOR EVERY DXER I

I
I
IAWARDS

LOG
T his new 150-page log book has been

published for use by all OX'ers to keep
an organized log of contacts and con­
firmations for the many OX awards now
ava ilable.

Complete de tails are provided on the
number and type of contacts needed for
over 100 major awards made by amateur
radio clubs th roughout the world. In ad­
dition to specific award qualifications and
costs, the method of confi rmation and how
and where to apply are also listed under
each individual award.

Special individual logs are set up under
each award providing space for a complete
reco rd of contacts and confi rmations in­
cluding log data requ ired to be submitted
with the award application.

T he DX A wards Log required over two
yea rs preparation in orde r to contact radio
clubs throughout the world for the latest
data on awards currently being offe red. It
is the most complete and up-to-date source
for such informat ion . It wi ll be invalu­
able to the "wallpaper collector" as well
as any amateu r of SWL making OX
contacts.

....... ,

~-:- ~-'.. ' ..::::.
E9 r.,

••

-
_. -;:

• • •••.--
.., ": - -~?::::. ; '. :::.::-. . .

_ • • d>~ . '-- -_ . . - ' , "-
-~ . ,'"- . ~.... .-'rr-' .• ..-J-ri'-"";;"..,

-

SUPPLY IS LIMITED-ACT NOW!
W ithout subs cription , cost price is $3 .95.

This fabulous book sells for $3.95 any­
where in the U.S. and is available for im­
mediate delivery f rom the CO Technical
Li brary. However, with any subscription to
CQ you can obtain a copy of the OX Awards
log fo r just $1.50 (a $2.45 savings) . To ob­
tain your OX Log at the discount price it must
a ccompa ny a subscription order to CQ, but
that order ca n be for renewals or extensions
as we ll as for new subscriptions.

Gentlemen; :52
Your offe r is too good to miss. I have indicated my preference below. ::@

(Payment must accompany order.) ::;;.;:::;

N AM E CA LL ~

ADDR ESS j;g

~
C ITY......... ... .......... ....... ................STATE........... ............. Z IP........... ........... .....

,

I want the OX Awards Log with a CQ subscription for;

i
o I yr. at $7.50 0 2 yrs. at $12.50 0 3 yrs. at $16.50

o I just want the OX Awards Log at $3.95

o New Subscription o Renewal o Extension
"i?(/)A • s: :'I-

r-.. ~

\ .,-'\\ /

~ Circulation Department, CQ Magazine
V

-, 14 Vanderventer Ave., Port Washington . N.Y. 11050
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Ham Shop
Advert is ing Rates : Non-commerctat ads 1 0~ per
word includi ng abbreviat ions and addresses. Cern­
merc ial and o rganizat ion ad s. 35( per word . Mini·
mum Charge $ 1.00. No ad wIll be p r in ted unless
accompanied by full re rr nt t e nce . Closing Date:
The 10th day i n t he second month preceding date
o f publication.

Because the adverti se rs and eq uipment con­
ta ined In Ham Shop have not been invest iga ted .
the publishers of CQ cannot vouch for the rner­
cnand tse listed therein .

DIrect All Correspondence & Copy tn : CQ Ham
Shop, 14 Vander\/enter A\/e., Port Wa Shington,
L.I., N.Y. 11050.

WANTED: Schemat ic or Manual f o r . Link 19 0 7
FM Base St at ion and 60 0 0 - 30 VR M ob ile. J
Wasiew icz, 229 Sar les La ne, Preasantv tne, New
Y ork. 10 57 0 .
TRADE: My Collin s 3 0 L- l f or y our Coll ins 755-2
or 7 5 5-3 A. Mike Lucjdewtcz , 14 3 R ichmond Road,
L udlOw , M assachusett s. 01056 .
Hetrodyn e Frequen cy Meter, V avoie L abs. Mod­
e l 105-5, 37 5 to 725 M c/s. Excellen t Co nd o with
cal. chart, $ 3 5.0 0. W4JGO, 6 4 3 Diamo nd Road,
Sa lem, Virginia. 2 4 153 .
SELL OR TR AD E: Q.S.T. 19 40 t o 19 68 . E . D .
GUimares, J~'1 WA I B F D , 17 West End A venue,
Midd leboro, M ass. 023 46 .

N ew-WB2EYZ SO LI D ST A TE SPEECH PR O·
CESSOR (QST N ov. 6 9). E x clusive SOFT CLIP­
PI N G in high Qualit y limiter ci r cu i t . INTELLI­
GIBILITY impro ved 3 d b t o 10 db. DOUBLES
output met er read in g. MODULATION UNIFORM
even when whispering. Order t oday . $79 . SPEE C H
P R O CESSO R - W B 3 EY Z , 215 4 5 7 t h St., Bro o k­
ly n , New Yor k. 11 20 4 .
1000 Piv @ 1.5 am p epox y d iodes i nc ludes d isc
bypass ca pac itor s & br idging res ist o rs 10 f or $ 3.95 .
OR : 100 for $3 0 .00 . Po stpaid U .S.A. East Co ast
Electronics, Dept. C., 123 St. Bo ni fa ce Ro ad,
Cheektowaga, N ew Yor k . 1 4 22 5 .

NEED : Pr o p-Pi t ch M otor. 24V, righ t h and, good
co n d ition. M. E i senberg 12 2 4 McK i n ley, enna­
delphia, Pennsylvania. 19 I 11 .

FOR SALE: H am-M Co ntrol Unit o n ly. Brand
new, never u sed. M ake your o ffer t o : WOKZZ,
Carl W. Reed, Jr., 14 2 2 N o. 12 t h St reet , F argo,
N or t h Dak ota. 5 8 102 .

SELECTED Semiconductor Circui ts : 4 44 page
manual gives sc hem at ic , parts, theory f or audio
r.f•• even logic ci rcu its. $ 2.50 . Electra-Lit (CQ ) .
B ox 1377 1 , Un iversity Station, G ainesv ille, Flor­
ida.3 26 01 .

HEATH SI XER: N ever u sed, $30 . New 50 ' lengths,
R G-9N. N ew 4-6 5A's w / so ckets. Vik ing II x m t r,
$65. WA2FFZ, 186 West A venue, Pitman, N ew
Jersey . 0 8 0 7 1.
TRADE: KWM-2 for 32S-3 and 75S-3 B , C. B.Mor­
rt s, Jr., W4WFB, 22 1 4 Beverl y Dr ive, Char lotte,
N o r t h Carol ina. 28207 . Phone: (70 4 ) 376 -423 5.
D ESP E R A T E : I need a construction manua l f or a
Heat hkit D X -40 tran smitter . Wi ll bu y o r rent t o
copy. B ru ce H olman, 10 8 84 Sa n Miguel, L v n ­
w ood, Ca lifornia. 9026 2 .
FOR SALE: Linear HT4 1 go o d cond ition , $1 50 .'00 .
OR, f or b est plus shi p p i ng and QST's and CQ's and
73 magaz ines. W ha t w an t? at 20 cents per co py,
KI JA R, L. Covey, 2 38 Jenness Street , L y n n,
Massachusetts. 01 904 .

H A MF EST : Ind iana Rad io Club Co uncil ' s annua l
p icn i c Sunday, Jul y 1 2 th, Memor ial Par k , Michi­
gan C ity, Indiana. Group meetings, Contests, L a­
d ies hand iwork displays, Reser ved flea market
booths, Pr izes and awar ds. T alk- ins 3 .9 10 , 50 .4
and 146.94 . For fl y er w ri t e Wi ll i am Cannon, W9 I LS,
205 N orth RoeSk e, M i chigan Cit y , Ind. 46 36 0.
COl:L1 N S KWS-I m int, asking s75 0 , Ham- M
$90 ; Communicator il l 6m $1 20. K 6 Q D D , 8 88­
Linda F lora D r ive, L A ., California. 90 0 49 .

See page 102 for New Reader Service

SA L E : All CQ's November , 19 50 t o present.
M ake offer. W3 KKO, 811 D ensmo r e Road, Phil­
ad elph ia, Pen nsylvan ia. 19 116 .

EST AT E o f T ed Crosby , W6 TC : Vik i ng C hal­
lenger, V FO, Knigh t Tube Checker, Sim pson N o .
26 0 V olt-Ohm-M illi M et er , unu sed Eddystone D l­
at, vtnroptex. Best offer, FOB . W rite Mel Ringer,
Sun City, California. 92 38 1.

MAKE OFFERS: New Johnson KW match box with
indicator and c o u p ler , G ood SX-100, Mint C legg
2 2 'er with mike, G o od H eath VTVM 1M-I I , Good
H eat h SWR meter Model AM-2, Good D rake lo w
pass fi lter, Mint Hy·Gain B alun, new Cesco Re­
flecto-meter i nd icator and coupler, new Allied
Ten-2 CB checker , m int Paco Grid D ip Met er.
Willi am Semonavick, K 3 RMZ, 7 1 Sax ton Rd.,
D o ver , D elaware. 19 90 I •

FO R SALE : New assembled Heathkit H P2 3 po wer
supply. Perf ect . $40.00. WAO BZ D, Sisseton, Sou t h
D ak o t a. 5 7 262 .

WANTED: 1969 ceuecck, c heap; U sed Receiver s
(Arizona o nly). Send pr ice, deta i ls. WPE7 CWG,
3 3 2 8 East Sheridan, Pho en i x , Arizona. 8 50 08 :

CQs 195 8 thru 196 8 One decade 120 m ont hs,
all i n b inders f or $9 0 .00 . Write: H. E. Riggs, 18 20
M etzerott R oad , Acercnt, Md. 2 07 83 .

WANTED : D A V CO DR-3 0 and NCL 20 0 0 Linear.
Quo t e pr i ce and condit ion. Bud srscne-, W710R,
4 163 - 40 N orthea st Oa k Harbor, Wa sh . 9827 7 .

QSL's: Spec iali z i ng in custo m design s. Pl ease send
10 ce n ts f or sa m ples. K 4 NVI Press (natch), 17
L oganberry C ir cle , V ald o st a, Ga. 3160 1.

TRADE: 28 KS R, 19 , Typing Reperforator TT/L-3,
For 2 8 ASR, 60 cvcte SUpply o r m otor f or mite.
David G . Fly nn, W2CFP/WB2 QGK, 10 Graham
Ro ad West , I t haca, N ew Y o r k . 14 8 50 .

SELL: Clegg Z eu s and Interce ptor, $5 0 0 .0 0 G on­
set Communicator I V , $2 00 .0 0 , Clegg Thorl-S1 8 0.,
Heathk it T w oer , $2 0 .00. P. O . B o x 8 8 8 5 , r-em an­
del Juncos Station, San turce, Pu er t o R ico. 00 910 ..

MANUALS : TS-1 73 /U R T S-17 4 / U , R-2 74 /FR R,
$ 5 .50 each ; R-3 90 A /URR , B C-6 39 A , $6 .5 0 each
-many o t h ers. L ist 20ce n ts. W3 1H D , 4 90 5 R oanne
Drive, Washington, D . C. 2 0 02 1 .

SELL: K. W. Linear, spar e 4-250a's, HQ·170 A C
A pache XMT R , SB·10 SSB A da p t or, H O -10 Mon­
i t orscope, HO-13 H am scan , All mint, with man­
ua ls. Best o ffers. Tel . a.c. 20 3· 7 43·1 12 4 . M . D e­
fazio, 14 Stevens Street, Danbu ry, Conn. 06 810 .

Complete singlesid e band kilowatt st ation , con­
sist ing of: 1 Thunder B old Fina l, 1 Coll ins 39 9
C-I exc i t er , I Coll ins external VFO, 1 Collins
st at ion speaker, 1 Heathkit monitor sco pe, I Joh n­
so n antenna tuner, I Telex an t en n a, 1 crank u p an­
t en na t ower 50 f t. , 1 meta l desk

j
1 H i Bird phone

paten, 1 st at ion mike model 0 -1 0 , $3 50 0 .00 .
I f interested, please wr ite to: Mr. Jack Dwy er,
5 4 55 Kno llcrest st., Murray, Utah. 8 4 107.

W A N T E D: G onset G-76 AC Po w er Sup p ly m odel
3 34 9 . Appearance, operating condi t ion must be
go o d . D. D . T Odd, 5 244 G Broadway, APO Seat tle,
Washington. 987 37 .

WANTE D : Navy R DZ Receiver , Qu ote price and
condition first letter. D . D . T odd , 52 4 4 G Broad­
w ay, APO Seattle, Washington. 9 8737 .

FOR SALE : Reconditioned Amateur Band R e­
ceivers, Evergreen Hatchery . D y sart, I owa. 5222 4 .

Nat NC 20 0 / ps, $ 250; SX lO lA MK III, $150;
BW 5 10 0 $6 0 . WAIJGD, LaSalette Semi nary ,·
Ipsw ic h, Ma. 01 9 3 8.

M UST SELL, G Oing Mobile. Ha ll icrafters HT32 B ,
H a m m ar l u nd HQ1 80 with N oise Immunizer, $ 4 5 0 .
Sam Carter, WA9VBG, 6 675 East 19 th , Indianap­
o l is , Ind iana. 46 21 9 .

W A N T E D : July 19 67 and Jan., 196 8 issues o f 73
magazine K 2 EEK, CQ M agazine, 14 v encerven t er
Avenue, Port w ashingto n, L. I. , New Y o r k . 1 1050 .

June, 1970 • CQ • 95

•



LOO K 1 5 21 A Gener al Rad io G raphic L eve l Re­
corder, Rack Mount. w yrnenuar, Pra cti ca lly new,
o n l y $ 4 70 . Q . Mu shik Rt. 1 Guys T en n. 383 39.
W A N T E D TO BUY : VLF re ce iver 10 500 kc.
W6AKM, 1 289 G len E yr ie A venue, San Jose,
Cal ifornia. 95 125 . I

• • • • •
irview Avenue, Clo~e t , Minn. 55720.
L L : Co nar M odel 40 0 N ov ice xmt r, excellent
d x, s2 O. J . G. Sw aney, 10 40 3A 4 6th A ve.,
t. l OS, Belt sville, Maryland. 20 705 .
O l -DUM-DUM 0 101 : O ne o f Amer ica' s great
ources ;s now availab le. Co m p l imen t ar y issue
ur s free! SAS E t o : "Oidi-dum-dum-didi, " 12040
q~ank StreeJ!...?-u n V alley, Ca!if. 9 1 3~2 .

LE : Regenc y ATC- I co n ver t e r 80 - 10 m -$ 2 8.50 ,
w K ef' 12v relay, $ 6 .50 , Argus 8 2 2 -T m ovie

era , 1 29 .0 0 . F . St r ick h ausen , 7 15 Ty ler. N o .
, T opeka, K ansas. 66 603 .
R SALE : NCX-S w i t h power SUpp ly an d speak -
conso le, $ 2 75 .00. K4 -DX V area cod e 8 1 3 -

332 25 , o r writ e 503 Baywood Drive , So u t h ,
nedtn, Florid a. 33 5 28 .
NTEO: W i re less gear a rso old radio s, tubes.
IS. m agazines, etc. Circa before 19 2 9 . Wi ll
k up. J . V an icek , 33 13 L owe Avenue, C hi-
0 , I ll i n o is. 606 16 .
R SA LE : Go n ser 2 m et er sid e w inder SSB &
. Tran sceiver, A .C. Sup p ly. A ll Tran sisto r cept

ars. N ew co nd o N o acti vit y here. C o st $ 4 6 7 .25.
I : $ 1 89 .00 . Har old D . M Ohr, K 3ZHZ, 5 6 10 -
y lo r Rd., G ahanna, O h io. 43230 .-
LL : N-E 14 20 A t cou n ter w i t h H -P 5 26A
g-in $ 2 50: NEW Mario n HM2 elacse time me-
s. Make o ffer. Robert I r e land , leasan t V a t-
L...!'Iew York . 1 2 56 9 .
E 3 4 . N ew , Warr . $33 4 .00 . WANT 5 I SI , P R
, or M easurements 8 0 Sig. Gener ator. K WM.2
ed ing tep air . F . L. Baker , Box 5 46 , McComb,
to . 45 858 .
NTEO : O ld Crosley X o r xJ battery radio and

2 4 1:: 1925 , o r 192 6 u st U . S. Broad ca st stations.
K , 11 0 9 S 2 , H amilton, Mt. 59840 . _

. •
• -

WAN TED : T r an sce iver and P.S. M u st be mint CO A­
dttton and fairly pr iced . Fred Martin , 202 Kenny
Stree t , F ayetteville, New Y or k. 13066 .
W A N T E D : Po w er Transformer and Ma nua l f or
Eico Sco pe M odel 470 . S. H. Rice, WBF I L , R. N o.
I Maysvi lle , Kentuc~y. 4 } 0 5,,-6~. -r--'_ _ -=--=---=__-,---_
SE L L : L ab In str ument. W est on A C Ammeter
0 -10 and 0 -20 . 5 inch sq ua re , m odel 4 3 3 , Best
o ffe r . W2 A SI, 1 5 K ensington O v a l, N e w Ro­
c he II e, N . Y . 10 8 0 5 . (9 1 4) N E~3i;-':;,0,;7~7.~. -=:--;-::-:;c-=:,-;:,;-­
FOR SALE: AMECO B IU SW R B ridge Indicator
$ 1 5 .0 0 ; C ESCO CB-5 2 ·C Ant T est & Power Out­
put , $1 5 .00: Preci sion E-20 0 S;g. G en., $ 3 5 .00,
A ll F .0 . B. R. Wendel, 16 0 -20 Grand Cen ­
! ra l Pkwy .r Jama ica! L. I., N . Y . 114 32.
LIN EAR : CE6 00L, Broadband n o tune ! 6 bands
inc I. 16 0M on ly 20 W . drive $ 190 . J . Tay lor , W ­
20ZH , 1 2 5 7 Wi ldflo w er, webster,~3. 14 5 8 0.
FOR S A L E : T eletype M odell 5 p agepr i n t er with
t able Unit is newer version w i t h holding magnet s
and sy nc. m otor . Very good o pera t i n g co n di t ion.
$ 7500 or b est o ffe r M Persson WAOGYQ 1 724
F a
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SELL. S2 2 R Ha illcrafter Sky R Ider Martne re
cetve r , Need s re p air s, $10 .0 0 F O B . w. C. H o l d er ,
~ O OO W est Alden Avenu_E!t..-...Y~ I s!osta Ga. 31601 .
HAM TRAN SFORMERS Rewound, Jess Pr ice,
!\,4C L J, 4 1 1 Gunby A venu e, Or lando, F la. 32 80 1.
BIRD 4 1 /2 " METER f or N o . 4 3 Line Sections,
$ 20; 4 3 2 MHz AM Xmtr , $ 75 : Pa ir 589 4 Tubes
$5 .0 0 each ; Trade list V HF/U HF SASE. W4API,
B ox 40 9 5 , Arl ington, Vir~i!!.~a. 22204 ~' ''''-;~=7;-:­
FM, 2 M eter , GE Vo ice Commander Po r t able.
xte ts f or 146 .3 4 T, 14 6 .94 R. S1 0 0 plu s p o st age.
WASWGO, 49 1 1 Western, New Orlean s, La . 70 12 2.
F OR SA L E : Com ple te NR I F CC Fir st C lass Com­
mer c ia l li cense cou rse , $20 ppd. Sever , 61 2 Lindy
La n e, SW, N orth C~lOton, O h io. 447 20 .
SE L L : Johnson V i k i ng C ha llenger Xmitter-$45 .
L afayette HE30 re ceiver with H E 5 6 coaverte r-r­
$ 50 . Krakauer , WB2DKF, 19 9 S. Ane n Street , A I­
ban~ ! N ew Yo rk . 12 20 8 .
F OR S A L E : SX-1 30 r cvr & sp eak er in mint co n ­
dit ion . Johnson Messenger 100 C B unit wit h xte ts
in mint con u x . Best o ff er t ak es t hem. Bruce A .
Rahn, WB9 ANQ, 1 5 1 1 Ea st Main S t ., Litt le C hu te,
W iscon si n . 5 4 14 0 .

SE L L : Wagner Xfmers 36 0 0""'-'{} -3600 at 1 amp,
$ 30,1 1/2 am p $40 . A ll h ave 110 / 220 pr i m ar y .
1200 V 1 amp $10 . WANT: Jennings V ac V ariable
UCSL 2 000 & Drake Twins. W OA IH , 8 1 4 4 t h St . ,
5 ., V i rg i n ia , Minnesota. 55 792 .

GENERAL ST A TI O N : Heath SB 40 0 , D r ake 2- C
2 -CS, 2 - AC , a n d 10-0 mike, a ll in great sn ap e..
a stea l a t $ 3 5 0 . WA2DFD, Ed Ben son, 21 6 - 16
85 Aven ue, Jamai ca, N. Y . (21 2) 17 6 -56 69 .

S E L L O R TRADE : V I D I CON C A M E R A , Com­
plet e. O riq . Cost $ 49 0 . W A N T : FM-Tape St ereo
System. K4 LI E, 1 7 4 2 Peter sburg R o ad , Bur li ng ­
t on, Kentu cky . 410 0 5 .

S A LE : John son Match Box with M eter , $ 50 .0 0 .
Swa n D C M odule, S35 .0 0. Co llins 75S3 8 , $ 45 0 .00 .
S8 E-3 4 , $ 26 5 .00 . WA3HMQ. Ca ll : (717)76 1 -110 7.

SE L L : H eath Dx-6 0 a an d Hr-} O. Perfect co n d o N ot
a scra tch. W i ll sell separately , o r $1 00.00 f or both­
o r f i rs t better o ff er . WN2MAN, 30-a Ar leigh Rd .,
Great N eck , N ew Yor k . I 10 2 1 .

WAN TED : 50 f t. o r above cr an k -u p t ower. Br .
Gera ld Malseed , Ca lver t Ha ll Co llege, T o w son,
Mary land. 2 1204 .

SE L L: 3 0 Amp Filament Chokes f or GG L inear
Am pl ifiers. Perfect for p a ir 4 -4 0 0 A, 3 -50 0 Z, 8 I 3 ' s,
o r sin g le 3 -100 0 Z , 4· 1000A, etc. $ 5 .0 0 eac h po st ­
paid USA. V onn R. Murrell , K 4 HHA, 7 1 2 Rich
Road, Newport , T ennessee. 378 21 .

SELL: New Mars Mob iIe X m tt r , D~.--;C~.-p;;C:w~,~..--;O~o::::w~
r e lay, mike, Xtal s, $50 .00, L a V ern S m it h , 3 10 4 .
Cat h er wood , I n d ianap o l is, Indiana. 46 2 26 .

E ICO 753 SS8 Tran sce iver an d 7 51 AC Po w er
Supply, 512 5. Wi ll not sh i p. K 3 D T L , Art Pr u t z­
man, 3 1 Ma p lewo od Avenue, D allas, Pa. 1861 2 .

JOHNSON COURIER: Linear Amp. W ill not sh i p.
S125 . K 3DTL, Ar t Pr u t z m an, 31 M ap lewo od A ve.,
Dallas, Penn sy lvania . 1 861 2 .

R 392 / U R R R CVR with manual, ship pin g case.
Digital 50 0 K cs t o 32 MHZ, $ 500 .00 . WA6G ZZ,
41 3 3 Sto necu t ter Way, N . High lands. Cal . 95660 .

S A L E : L afay ette HA-350 Receiver w it h spea k ­
er . m int cond it i o n ; $ 85 .0 0 . R. Brinkerhoff, 120
N ew t o n St r eet , F redon ia , N. Y . 14 06 3.

SX .2 8 .. $ 2 5 ; Globe LA·I Linear, 5 2 5 ; VFI-V F O,
$15 : t-CV-l 6 m. conv., $ 5 . H erb Uthoff, Box
35 1, Kimba ll , N ebra ska. 6 914 5.

T HANKS f or Response to Ad. T o o many r e­
pl ies t o answer. 14 AVQ w as so ld the first day.
Will sk eet anyone needing M o . for 5 band WAS.
WOMXE, Oak Grove, Knob N o st er, M o. 65336 .

SE L L : DXI OO conver ted to 8 , $ 6 0 .00: Drake 2 8
and 2 AQ, $ 1 70.0 0 . S ta u d en m a ier , I 229 Chante l­
oup, Hender sonvil le, N orth Ca ro l i n a. 2873 9 .

STEREO am p li f ie r , 50 wa t t , tube t ype, va r iou s
input s, good o pera t i ng con d i t ion - $25 .00 . Ca l
Enix, W 8EN, ex. 474, W hi te P igeon, Mi. 4 90 99 .

FOR S A L E : Cabinet Racks with d o o r s. 2 2 " x
22 " x 76 " . O ver 6 feet o f 19 " pane l space ! 5 30 .0 0.
HQ 14 5 Rece iver like new. SI6 0 .0 0 . N o sh ip p in g.
W4 JSC, Route 2 , Bo x 9 52 , O d essa , F lorida.
33 55 6 . (8 13) 92 0 -5 094 .

I Sti ll Need "Who ' s Who in Amateur Radio"
(c . 1 9 3 4 ) & "Calling CQ" (DeSoto). A . Herridge,
Ci 3 1DG, 9 6 George St reet , Basingsto k e, Hant s,
Eng land.

C RV ST A L S : SASE for list, K 8 LJQ, 35 1 M ower
Road, Pinckney , M i chigan. 4 8 169 .

FOR S A L E : P & H Electronics 01 I scope w i t h
manual , $70 .00 . Ex cellent con d i t ion ! Wi ll sh i p in
o r ig i n a l ca r ton. Y ou p ay sh i p ping c ha r ges. Les
Turn er, W 7KKQ, 22 1 3 Su n lan d Avenue, La s V e­
ga s, N evada. 89 I 0 6.

SELL: NC300 Receiver , excellent con d iti o n , re­
cent ly a ligned. Will inc lude 6 meter conver ter and
po w er su p p ly. A sking $1 9 5 .00 or b est o ffer .
A. H . Wat son , S t u r b r id ge, Ma ss. 01 566 .
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FOR SALE : W. E. 1 3 4 4 (2 I S A ), $2 .50 e ac h .
UV 200 Radiotr on. Brass ba se, $5 .00. 301A cun-

I
ningham Brass Base, $5 .00. WE 0 86 32 7 $2.50
each. VT2. $ 5 .00 . ux 1 2 0 -U X I I} I} - C X29 9-eX2 2 O.
S I . Ep. All FOB. Douglas, 22 5 4 Pe p pe r. Concord.
CaIi forn ta. 9,c4~57:'1~O~.:;;;:::;;---;Or'iOV-;-:;:;:;-:;:---r; ---;;-;;;::;
MISSIO~NARY: Need s CCTV ca m e ra. T ra in ing
re lig. nester s. Wes Miller , HB9 AOY , Seminary
8_803 Ru sch I i ko nt.7s~w:-",il~z,;e~,~'a~n~d;::;. ;-;,-;:;......- ;:;c::::::-:::
COLLEGE BOUND: Mu st sell s x- t t t , Hammar­
lund 5 200 spkr" S14 0; OX-60A, $ 6 5 : o r best
offers. All in excellent c c nc x . Jim M cCarthy.
WA6PGY. 4 7 Da pPlegray. Ro lling Htns, Cal-
i f orn ia. 90 214. _
COLLI NS 15 53 i n perfect concx. $ 4 50 . 'H::;;;o;m~e;;:·
brew Auto-kever w ith p w ' su p p ly & speak er ,
$ 1 3.5 0. Hl a Du ng Ex XZ2AD, 115 S ud de n St. ,
~a t so n v ilie, Ca Iif 0 rn if!..:9S5:s0~'~6~'''Ci'>;;;:::;;;o''T'n­
FOR SALE : RTTV, Model 15 KSR, Model 14 T O.
Mo d el 14 t ypi ng Reperf le ss K B. A ll gud cond o
A ll sync motors. R. S ipe , K8 S D Q, e x . 157 , Will·
shire O hio. 45 8 9 8.
FOR SALE : Lampk in I 0 5·B Freq , Meter, $ 12 5 .00 :
Lampkin Model III PPM Meter. $ 7 5 .0 0 ; Lampkin
2 0 5 A Mod. Meter , $150 .00 (Quad · sc ale);TS·4 91B
S ig. GeneratofJ,.. SI40 .00 : RCA O sci llo scope, W) ·
56 A , $60 .00 . U . Richa rd Ca rtledge . K4 FGX, Rt.
4, No b le Drive Ab beville S. C. 2 9 62 0 .
SALE : TS·3 52·F, $130: MN·26 O F Receiver Com­
p le t e, $4 2 : H P 460A Wide Band Amplifier 2 0 k cs·
100 mcs, $45: Heath B·I Balun, $ 6 : Narco VMA·I
VHF Receiver 10 8 ·1 2 3 mcs, $1 2 . Brown, 4 54 34
Nort h F ig, Lancaster, California . 93 53 4 .
W AN T: 600 L a nd 50 foot crank-up t o w er. T . H ol t­
ensa, K8NGV, 2 6 4 9 6 W. Six Mile, Detroit , Mtcn-

igan. 4.8~1~4~O~.,;:;n.C7'---""'v,:;-;;:;;;,----;:;;;~::;;:;;;::-",:;;;;
WANTED: H QI45 (A)X. Need no t work . State
condition. Sta te p r ice . E. Je ltru p, 21 A Lincoln
P la c e Ossin in New York. 105 6 2 .
SWA P : BC·3 4 8 , L M·JO , AR C·5 . NEED : G.D.O.,
Q.M ult. , E lectronic S w it c h , T w o 'e r, etc. T . ocs­
man 14 3 Roxton Road. P la in v ie w , N . Y . IJ 803.
MATCH BOX: JOhnsO"~2~75 watt - w it h SWR
Br id ge, D irectional Cou pler. Handles all popular
transceivers. $ 6 5 .0 0 or best offer . H o w a rd He c ht .
W AJ Lvy D 9 6 K ing ,2treet, Brid gepo rt !.._Ct. 06605.
WA NTE D : Schemat ic for le ad e r Su peroto r Contro l
box se ries S H C 2 B4 control for m odel 100 S u pe ro­
tor Antenna Rotator. A. M. Gus G Oings, WA4C PL.
P. O. Box 11 9 5. Tavares, Fla . 3 2778 .
FO R SALE : s acrorv-searec 3 0 L·I -5"1 "-6"F~.1:;-, '1<5""­
o ff . 30 L·! (u se d) , $ 350 ·S31 5 . 31 2 B4, $135 . 31 2 B·
5 , S 215 . S q ui res-Sanders, SS·I R, SS· IV, SS·J 5 ;
tac torv -reconctttonec MarCh, J 9 7 0 , $ 5 SO. 30 2 C·3
wattmeter, $70 . HRO·SO. Model "B" Slicer. ABCD
coi ls. $1 1 S . James W. Craig. 2 9 Sherburne Avenue,
Portsmouth, New Hampshire. 0 3 8 0 1.
6'er : $25, 6M cenv-s i s , BC---64 5 SIS, RC H
R cvr ankc-z s mc, $ 7 5 , H -P sw r me ter, $ 15. Pul se
Gen·$25 K20VS, Jay (516) 584 · 79 S I .
SB 5 0 0 2 meter Tra nsverter wired for 10 meter
exciter. Aligned and ready t o go. $ 150. W8TXX.
Box 1111, Benton Harbor, Michigan. 490 22.
F OR SALE : RM E 45 Communications Receiver.
Ha s all 5 ham bands ve rn ie r D ial 1 x ta i Select iv ity .
Ca n be a da p ted for'SS e . F irst ,40 takes it and
speaker. Wri te, W B4 K VN, Ron petrtne. p. O . Bo x
22 1 4 , Bur lingto n , North Carolina. 2 7 215 . _
WA NTED : trncerwooo m ill with WU type for
copying code. W6 BLZ, 5 28 Colima Street, La
J o lla, Cali fornia. 9 2037. _
WANT ED T O TR AD E : H W 22 fo r H W- 12 . S AS E
fo r lo ng list of equi p men t. H. A . Johnson. 6305
Re d b ird Te rr . Dr. Clinton! Oh io. 44216. -,-diU:­
SALE: NEWTRONICS CLIFF DWELLER A N·
TEN N A Model CD-4 0 - 15 & 1 5 feet c o n t ro l
Cabl e. $'15 . WAO I LV, F r. Miller, Clarkson, N eb ­
raska . 68629.
WNTA: SX--96 , HQ- I OO o r simila r G . C. Rcv r.
W r it e info. an d send to J. Da m ia n o , Det 313 HQ
C MO USA F AM T A PO N. v . 09401.
S B- 2 0 0 FOR SALE. Pe rfe c t co ndi t io n . SI90.00.
N e w S PA IR Set Tubes, $20.00. R. C. Vail, 2514
B irc h 0 r ive , Rich m 0 nd , In d"""~4~'~3~'~4;;;;.7;'_'-;;;-:::'-..T"
SELL : COAX IA L F IT T IN GS. BN C. u G -88 U,
UG- 26 0 U, UG - 2 6 2 U 15 cen ts. UG-290 U , 10
cen ts. T ype N . UG -2) B/ U, 40 cents. UG -27 B/U,
55 ce nts. List o f o thers, S A S E. Ke n Maas, B u r ­
!i!!.9 t on , Wisc o n sin. 5 J 105.

WA NTED : HO 10 : Xta l Calibra tor , QST , c a , 73
Binders. T o m Dornbak, 19WI 6 7 21 st P la ce , Lorn­
bard L..!.!' ino is. 60 I 48 . _ --.-~""
S T E A L : Perfect S X JI1 , HT- 44 , PS 15 0-AC:
10 CW x tars : $ 3 S0. W3BQN, Rt. 2 , A nna po lis,
M_ar_yland . 2 1 4 0 1.l30q 151·2637 .
FOR S A LE : M P-I Mobile Power S u p p ly with
35 1 0 -2 Mob ile Mount. $115 .0 0 . 4CX2 SB N E W.
$ J 3 .50 . John S ypek, 3 1 I Montgomery Street ,
C~ icop~e Fall s, Ma ss. 0 10 2 0 .
WANT ED : Koda k 3 S m m S~' ;~d~e:-'p~,~o~Je~C~I~o~,:-;-'e~n~,~e~."Ek­
ta n o n 7 to, 0 _5 W2 FZE, 1269 Chestnut Street,
R2 s~..!.!e.l New Jersey . 0 1 2 0 3~. ;;;::;::-:;;--; ~::-:;:::::;;:;---;:~
CANADIA NS : Comple te a m a t e u r equi pmen t ser­
v ice b y fully-equipped uc'd technician, kits w-r ec­
serv iced . Bob Fra nsen, VE6TW, 227 Cottonwood,
~I]~",:!:qod Pa~~I!'!.:._C_a ':lada. _
F OR SALE : HQ· 1 70 RX \169 .00 . HX-SOO TX
$225.00 , NC·5 7 RX $2S .00, 4 ·1000 A linear w6 ex­
tra tube & p w r supply , $ 200 .0 0. Tubes new 2 eacf
4 -400 $7 5.0 0 , 4 - 250 $5 0.0 0 , 4-1 25A $ 30 .00,
4 - 6 5 $20 .00 , 4 x 2 50B w/ socket S 50 .00, U sed
4 - 10 00A $5 0.0 0, WRL 6 mtr T xcv r $30 .0 0. Yo u
pa y sh ip p ing . J ame s C. Kau f m an, W7 U MH. 5 I 7
Va!!t:::y_Drive, !3u~~ Ore9!?!l. 9712 0 . _
CLEAN ING S H A C K : SASE for list of tunes. me­
ters, transformers, misc. Wan t Capacitor An a lyzer.
VT VM. W5MWM, 32 4 0 Dart m o or Dr ive, Da lla s,
T exas. 15229 .
FOR SALE : KW M- 2, 312 BO=';, -,SJ6- E-- I , 5 16 E-- -1-,
0 - 10 4 AND Crystal s for 3 .4 -3 0 Mcs w ith ESSCO
F actory designed co m pa t ib le RT T V TU a nd AFSK
u n it. $1 360 COM PLETE. J . Brink, POB 37 3 4 , Fay·
e t tevtne, Nort h Ca!2lina. 283 05 .~;;-""..","--;;--.-;­
SALE : BC-1 3 3 5 ,BC-1 2 6 7 A,BC---6 8 3, BC--9 2 3,
BC--9 24, S2 0 e a ch. BC-6 0 4. BC-6 5 9 -K, ARC- S,
MOd . , SI O e ach ; APN-4, $35 . W6NHT, J 700 p .ne-.
Mart inez Califor n ia . 94553 .
F OR SA L E : HW 32 - A- S SS- Tr a nsce ive rs, $ 2 50.
W2GJJ , C hris Vin son. 2 1 9 6 Larkspur Street , Y or k·
t o w n Heights, N . v. 105 9 8. __
MOTOROLA FMRUI. 15 0 MC F .M. Rec. W/AC
P. S . SI S , Elmac PMR·8 Rec. B.C_ t o 52 MC $4S -­
H ickok 60 5 A Tube Teste r, $ 5 . W. J . D a vis, 443 4
J o sie A ve nue Lakewood Cal ifornia . 901 13 .
W A N TE D: H i o r Lo Band Hammarlund OU;I=e~,c~o~m.
6 0 FM uni ts. RudO lph, 7 4 3 Berr y ville Winchest er ,
Yi~2 ~nia. 22 60 1. _
28 KSR T able a nd Flo or Co n sole Cabi ne t for sa le or
tr ade. N eed 28 ASR TO Base anc K e yboard also .8
level equipment . D . C. Harri ngton, 1620 Garuerua
Avenue, N . E., F riC!!~Y..l _M ~nn. ~5..i_~L. _
WOR KED SOUTH AMERI CA C ERT IF ICATE :
Work all 1 3 cou n t r ie s. Send $ I and c o n f ir ma t io n
t o HCI TH, Box ~ 8_ 3~uitQ-,-E_c~~dor t S~ ~m_er ic~~

S H AWN E E AMATEUR RADIO A SSOCIAT ION
(SARA), t-rerntest , Augu st 2 , 1970 , Herr in C it y
~,!rk, Herrin Illino is. 6290 1. -.c:o:­
FOR SAL E : aST 19 4 6 196 7 at IS c e n t s each.
Misc. co p ie s o f CQ, 73's and Ham Radio. IS cen t s '
each. Inverter 6 volts t o 11 5 at 85 watt s. $ J O. E.
Wagner. 6 30 7' East Gate Rd .• Monona~h....~ ~J'J L
FOR S A L E: KNIGHT T-6 0 & HUSLER 4-BTV
VERT ICA L wid o ne pair of Radi o s 4 0 - 10 mtr s.
Pi c k u p d e a l. $50 .00 . Great condx! W.A9WVJ.
G regory Young, 75 27 So. Mo rgan , C hicago , II­
lin 0 is. 6 a6 2 O. V 16 ·0 5 4 7 C' ~. ;---;:;::::;;;-;;;;; ~;-7=~;;-'"
NEED: Gonset G ---66 Rec., power supply for G·77
tranx . and manual (will photo-copy a n d retu rn) for
b oth. Advise price and condition. Ken Wi lhelm : Rt.
4 t Box 8 0 7 EUgeneLOr~on. 9 7 4 a5 .
S E L L: Hallicraft er s SR-150, mobile a n d AC pwr .
su p p lies. mobile rack. and mike. S300 /offe r. W~.
6WJR, 30 9 0 -2 6 t h Av e nue. San s ranetsco, Ca lt­
torrua. 9 4 J 32 .
3 -400Z Linears, several m odels, $150 -S2 80 a­
vailable. SASE for detai ls. $ 1.00 if photos w a n t e d.
K8 TBW, Rt. 4 , Fosto ria , O hio. 44830.
FOR SALE : J ohn son Ma tc h Box 21S w a t t wit h
SWR Bridge. Ex cellent condit io n . Will ha n d le a ll
po pular transceivers. $65 o r best o ff e r. H oward
Hecht , 9 6 King Street t- Bridgeport, Ct. 0660S_
WANTED: CEIOOV o r 20 0 V w ith fa ctory 16 0 me­
ter coi ls . W2 CVW. 13 RObert C ircle, S o . Arncov,
Ne w J er se y . 08 879 .
SELL : 3 KVDC t amp Solid S ta te Pwr Sup, $ 85 .
4 -1000A, $20. Fil Xfmr 7 .5 V 2 1 am p, new 4 ­
2 5 0 A SIO. Lee Nelson, K6BTT, 18 822 Chase St.,
Northridge, California . 91324.
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WA N T E D: Rescue Squad needs d onation o f good
L o-r-Band FM Eq u ipment, such as GE Progress
Li.ne b oth m obiles and base. Sh ip t o: Bill Dunn,
Winchester R escue Squad , Mi llwood Avenue Win-
Cheste r, V irg in ia . 22601. •

NEE D : DC p o w er su pp ly fo r 5 8 E-33 . Would like
S B2 - DC P i f po ssib le. Please writ e: Bill Clear.
field, W AO IMY, 259 4 South Colorado Blvd. , D en.
~ er. Colorado. 80222.
WANTED TO TRADE : A ll const r uc tion pla ns
and courses adv. i n POP ELECTRONICS. D o n
aratoos, Howard s, Etc. 1 for 1 trade. Joe Weg­
ner, p . O. Box 262 . Glendale. Cal. 9 1209 .

D RAKE T4X. Ser ial 127 5 8 w /a Po w er SUPply
$ 3 15 .00 or best offer. WA6 F JL, 10609 Chaney
Ave.• Downey. Ca. 90241. PH : (213 ) 862-3645.

SE LL O R T R A D E : Lafayette H A--500 and John.
son Cha llenger for SSB Transceiver or best offer.
George G ro ff , WN2 LJO, RD number 2, Pine
C it y , New York. 14811.

FO R S A LE, C Q (~1-<;6). Q S T (47-<;7) and 73
(6 1--65) magazines . 5 cents eacn, p lu s shi p ping.
Send list o f d es ired issue s and S AS E for pro mpt
re p ly to Lo c kheed Em p loyees Rad io Cl Ub, 2814
Empi re Av e nue, Burbank, California. 9 I 504 .

GE N ER O US H AMS!! ? ! P lea se help new H.S. Ra­
dio Cl ub. Need equipment t o get on air. WNI MFB,
44 Wa Shing t o n Street, ShrewSbury, Mass. 0 1545 .

ANT E NN A S PEC. 2 m . base loaded w hi p S15.00 ,
Little G iat 20 -40 m Bea m S20 .00 FOB, BC2 21
T & AC p wr and ca lib ration Bo o k S4 5 .0 0 F oB.
Basnarn , Ca ve Ju n ct io n, O regon. 97523 .

WANT : Used 3 e lemen t Tri· Ba nder; Thu nderb ird
or Jr . , TA·3 3 o r J r. LaVern Smit h, 3 10 4 Cather­
wood , Ind ianapol is, Ind ia na. 46 22 6 .

FO R SA LE: S810l, S B600, HP2 3A. A-I concx.
S4 25 .00, plus Shi p ping. WA9WEC, 85 2 W. Ha wley,
Mundele in, Ill inois. 6 0 060.

WANTED: Printed c irc u it bo ard sketc hes f or IC
Frequency Counter in Nov. 19 6 8 73 Magazine.
A. Barry, W4GHV, 53 8 Ea st Sa m fo rd Avenue, Au­
b urn, Alabama. 36830.

SIRDNo . 4 3 w att -m eter E lements Wanted t o buy
- Se nd list o f sizes a nd pr ice fo r unit s in wo rk ing
condit io n on ly. C. Simmons, 502 4 A Ida ho , Ptat t s­
burgh , New York. 12 90 J.

4 C XI OOO Linea r Amplif ier 8 0 -10 with P.S. Will
r un 2 50 0 vo lts a t I a m p. S175 .00. K70SK, P. O .
Bo x 2 48 , Colfax, Wn. 99 111 .

D X· I 0 0, co m plete w /rntke, X-tre tubes & VFO.
S4 5 . H Q-1 70 , W/Clock , sPk r, bla n ket It T ec raft
z -rneter conv. 160 -2 m eters. x -ttn t. S 1 50. W6 .
NFW. P. O. Bo x 61 , San Jua n , Bat ista, Ca. 950 45 .

F OR S ALE: Va liant S8 5 . SX-I I I S IOO., a nd
HT-4 0 S50 . A ll plu s shi p ping. Wa nt t o corres pond
w ith QRP O PS. WA2APG, 27 Hea r le Dr ive, Pe­
cua n no c k, Ne w J e rsey . 07440 .

FREE.1. FR E E. Trade your construction p lans Adv.
in PO ... E L E C T RO N ICS for anot her. Do n Br itto ns,
Howards, Etc. I for I tr ade . J oe Wegne r, P. O.
Bo x 26 2 , G le nd a le. California. 91209 .

S ELL : N EW ELECT RI C SOLDE RI NG IRONS
A ME R. BEA UTY 5 5 0 w . S7 .25; HEXICON 100
W. S2.90. F O B Bu rling t o n, Wisconsin. 5J.I05
Ken Maas. W'9 AZ A.

V K6 BO UN D Sell 4 CX300 A lin ea r & power
supply co m po ne nt s incl. Eimac. Jennings, Etc....
S ASE for list. Best offer. K6 Q G E, 675 South
10 th St., San Jose, California . 95112 .

T RADE two u sed 4 X25 0 S ' s w it h new E imac
sockets & Jenning!. UCSL 5 00 for new 4--6 5A
w it h socket. K6 QG E , 675 S. 10 t h St. , san Jose,
Cal iforn ia . 95112.

S E LL : TWO R EC. TRAN S. RT-15 9 B/URC4
1 21.5 - 24 3 .0 MC. WANT PAIR OF 250THs o r
4 - 10 0 0 A. WI LL T RA DE. Bill WiCkboldt, 18 24
S ims Avenue, St . Pa u l, Minnesota. 551 19.

40 METER BEAM : 2 e le me nt , Hy·Gain 40 2BA.
GOOd con d it io n, S85 .00. John Stransky, 114 2
Fl intlo c k Road, Diamond Bar, California. 9 177 5 .
T elepho ne : (7 1 4) 595-022 4. I
WI L L BUY A NYTH ING in Ha m eq ui p me n t and I
pa rts, Te st G ear . If pr ice is r igh t , W4AlS 30 0
T hornwood Dr ive, T aylors, S. C. 29687 . '

HW-12 r HP-2 3, Xtal Cal. Never m ob ue , Sl OO .O O.
T . Hot t e nea , K8NGV, 26 49 6 W. S ix M ile De.
t rctt, Mic higan. 482 40 . '

MUST SE L L : Eico 720(122 VFO a nd HR · I OB/
fi lter. Min t condo First S I5 0.00 . WAJMUL 745 4
Ru sk in Ro ad, Ph iladelph ia, Pennsy lvania . i 9 151.

WANTE D : O ld Batte r y o pera t ed radios, crysta l
sets, early wire less eq ui pment made p r ior t o 1926.
Need not be in wo r k ing co ndi tion. McKenz ie
1200 West EUc lid Avenue, Ind iano la, Iow a. 50125 :

F ACTORY WIRED IMW·2 5 fo r less than ki t pr ice.
S69.00. Ex ce llent condition. Ca l E n ix, W8EN, Bx.
474, White Pigeo n , MiChiga n. 49 0 9 9.

SXlll S75; H A350 , S50 ; Ra nge r, S50 ; DSB JOO
w/vfo es ant ry, S50; G o nset Super 6 , S2 0; 1750 V/
JA xfmr, $20; shi p collect . VESTER, K6CS,
Telephone: (805) 495·7883 .

S ELL: Co ll in s KWM2 A. w ith PM2 AC SUPPly
S850 .00; CC2 Carr y ing Case, S50.0 0 ; Complete'
CPI Crysta l Pe ck , S2 4 0 .00. Pa Ckage, SI J 0 0.0 O.
A ll p rices fi rm; no trades. Joh n F ea ron, 338 4
Peachtree Rd. , N. E., Suite 70 S, A tla nt a , G a. J0326 .

C L E A NING HOUSE ! Moto rola 4 I V-AC Ba se on
146 .76 m e. AT V Camera & Mo n it or. 6 Mtr Motor­
o la d e sk conso le (B Y) . Rack mounted twin 75
watt transceivers with C.D.R.' s. Send S.A.S.E. for
list. K5VYY/S, 3728 Wil kie Way, Ft. Worth ,
T ex as. 76 J3 3 .

HANDY·TALKY, SIO.OO; HT·3 2, S I OO.OOi T her·
rncta x, S25 .00i WANT : SX·73, tunable V HF, t el­
esco pe. 3·page list, SASE pl ea se . WA9 DYE, 114
Lakeview, Milwau kee, Wisconsin. 532 I 7.

PENFRIEN D WA NTE D (ma le o r fem al e )-I n Ne w
Zealand o r Austra lia . A ll tatt ers wi ll be answered .
J ohn D. Ray, A64 94, 9 A lbion Hi ll, Loug h ton
Essex, Eng land.

FOR TRADE for light plane. 120' c ra nk-u p tower
complete Coll in s S Li ne, 2 0 00 pe p. WAS BMM, J.
Lu nd y, Bo x 26 , Deming, New Me xico. 88 03 0 .

F O R S A L E OR SWAP: La boratory T est equ ip­
m ent-garag e fu ll : Hewlett Packard UHF S igna l
Ge ne rators, S25 .0 0 each , Oscutoscope-storeae-ry pe.
5" sc reen-S im ilar t o Tecktronix , $ 250.00 , etc.
Ste reo eq ui pment, casett e recorder/Playback unit s,
car and ho m e tyres. Cameras, e tc. Send fo r list.
Murray Marc us, I E ldridge Street, Ea st North.
port, New York. 1173 J .

MOTOR OLA 4 J V Ut ilit y Ba se (110 V AC) ; 6 mt r
and 2 mtr Po cket Receivers, Batter y Cha rge r; Re­
pea ter , Twin ISO mc 75 watt o u t in 6 Ra Ck ; Much
more, Send SAS E for list. K5YYY, 3728 Wilk ie
Way, Ft. Worth. T x. 7613 3. Tel : (811) 292 .52JL
NEE D : Go nset G - 76 fo r parts- An y Condi t io n.
K3 DTL.1. Art Pr u t z m a n, J J Maplewo od Avenue
Da llas. Pe nn svr va n te. 18 6 J 2. '
F OR SALE: T ested and in perfect working order
bu t never used: I S B30l, I SB40l, and I S66 0 0 .
S500.00 for comp lete package a nd will pay Shi p­
p ing charges in U.S. A. W5M N, P. O. Bo x 1835 EI
Do rad o , Ar ka n sas. 7 J 7 30 . '
FO R SAL E: Hallicrafters HT-3 2A m int, SI 9 5.00
O r ig ina l owne r, R. H. Cherr ill , WJ H QO, J 40 5 New'
Rodge r Ro ad , Br ist Ol . Pennsy lva n ia. 1900 7.
S ELL: APR-4 rcvr., .0 38-1 G H3 , S 50; BC 221 ­
A!,. S40; Micro-Match SWR m eter, $1 5 ; RCA
VI V M gd ; US. K8AGO, 1503 0 Bradner Road
Ply m outh. Michigan. 48 1 70. '
PARTS BOARDS- $2 each. 4 boards, S5 . 10 bds.,
$ J O. PPD. Send SASE for deta iled liSting. Ke n
Morey, 8 03 West Sixth, PittSb u rg, Kansas. 6676 2.
SELL OR TRADE: Hewlett Pa cka rd 560 ADigi.
tal Pr in t e rs, $10 0 . Ki ntel High Ga in DC A mplifi­
ers, Mo d e ls 1 12 A a nd II I BF. Make offer. Tram.
mell , 15 07 Wh ite Oak Ct., Mar t insv ille, Va. 2 4 J J 2.
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FOR SALE : $ 30. TRI·BAND THREE EL BE A M·
HO R NET TB6 0 0 - F3 V N /W2 Ra m se y . New Jer­
~. 07 4 46 . (20 1 ) 3 27·767 0.
F O R S A L E : G o nset G·76 8 0 · t h r u 6 m tr x cv r and
AC po w e r sup ply. Vy gd c ondo First $ 125 tkaes it .
J im W2 FEX. Tel: 60 9 42 8-65 7 7-
WANT E D: Stereo amplifier and equ ipme nt. F or
sa le : TX- l Heath A pache x m t r. Wr ite: Eugene
G ascho, R.R. no. 2 . Pigeon, Mich. 4 8 7 5 5.

NEW: Bla c k Hawk SSB Filters. 2 .7 kc se lec t ivi ty 1&
4 9 90 K.C. $8 .00 post paid , inc lud ing schematic.
G le n n Lay, W7A DS, 10 9 N. Gra ndview, Yakima ,
~w~a~s~h~;~n2g:~'~°'fn~.~9~8i'::';9~O~2~.c::-",:-::",,::::.,.,,:::::::::;-_
H EATHKI T Mo hi ca n Rece iver Wan ted - For pari s -­
Any condition. K3 DTL, Art Prutzma n, 3 1 Mapre-
w o od Avenue. D a l la s, Pa . 18612 . _ _ "
JOHNSON 6 2 Mtr Converter. 26 30 Mc IF .
Bu ilt in Pwr Supply..t F acto ry asse m b led, man ua l,
$ 35 . W2FNZ, 6 1 ::, ilve rside, L ittle Si lver, New
Jerse . 07739.

VHF: G O NS E T III Linear Amp--S ~ O . WAN T E D :
11 EI "retrex 6 m Be a m. C. W. SuddS, 3635 O ­
lin Avenue, Omaha, Nebraska. 68 10 5.

SELL: Heath HW-1 7 w ith latest rnodtt. & H.B. M o ­
bile Su pply. $ 1 20 .00. FOB D. J . Pla t sis. WA6 ·
DBR, 2161 Menze l PI. Santa Clara Cal if. 9505 0 .
GALAXY MK2 : x -cetver AC4 00 S up pl y, Xl a l
Calib-VOX- 3 00 c y cle f ilter, S peaker C ort sote­
Manual . Original Cartons. Best offer ? WA9 TLO ,
~£!t , 13 Nor t h Grace, No rth Auro ra 111 . 6 0 5 4 2.
F O R S A LE : 75 A·4, No. 4856,2 .1 ,3 .1,6 .0. Ver y
900d condi tion , and very c lean . Vernier kn o b .
S350 .00 cash , Ga rry Owen, 3005 EdgeWOOd, Ro s­
well, New Mexico. 882 0 1.

WANT ED : U p-to-date roll chart for " Precisio n "
Tube Master, series 10 ·1 2 tube test er . WA5Q F V ,
Rou te No. 2 Box 82 _B~o~w,;:,; e~'c..;T~e~x~a~~,=:;>;;-;;,o;--c;o:
WANT ED : T o b uy, borrow. T MII 2 90 . G. J N O­
cbt m , 313 2 SW 99 t h St., Seattle, WaShingto n ,
9 8 126. WA7D DT.

FOR SALE: DRAKE R4 A rcvr recently factory ­
aligned . Mostl y all ne w tubes. Real re d hot. E x·
cellent condit ion, $ 2 75.0 0 . Ma nual and ca rt o n .
Do c Ganter WA4 P F E, 37 5 E. Merritt Ave ., Me r·
r itt Island, Fla. 32952 . PH 1·3 0 5 -452 ·435 4.

88 mh 'rorotds, uncased, 5/S1.50, 255 A re My ,
$2.30; socket, .75 , PP4 8, E. W. Evans, 2 2 0 Mim ·
osa La ne, Padu cah, Ky . 4 20 01 .

HT.46 OWNERS. I ha ve a b ra nd new HA-16 VO X.
Wi ll se ll fo r $1 7 .0 0 . A. Elli s, W8 PBO, 4 5 26 5 Fa ir ·
c hi ld Road , Mt. Cl e m e n s, Mich igan. 4 8043.

WANT E D : ANTIQUE RADIO TUBES, DeForest
tr iode A udion, spherical envelop , De it ze n Midget,
Marconi·Osram, Le ibe n-R ie z re lay, Margo d o llar
d etector, DeFo re st "Singer" cande la b ra base. W9.
LHG1 61 0 Monroe A venue, Rive r Fore st, I llin·
ots. b0305.

FOR S A L E: G o n set G-76. AC & D C Power su e­
p lie s. Mi nt condition. Write to: Henry M. Samplin,
P. O . Bo x 147, ROCkaway Pk., N. V. 116 94 Or
Call: (212) N E 4- 1073.

ALLIED A-2 5 15 Solid State a mateur receiver,
b rand new. O rig ina l ca r ton , $7 9 .0 0. H . L. G reene,
2 1 I C ircuit s e. , Ha no ver, Mass. 02339.

WANT E D : Davco D R·30, late mode l, mint condi­
t ion . Also lOOking for NCL 2 0 0 0 linear. Q u ote
pr ice and condi tion. Bud F ischer, W7 10 R, 4163
- 40 N. E., Oak Ha r bo r, Wn. 9 8 277.

E VA NSVILLE IND. HAM FEST, 4 H Grounds
(Highway 4 I North 3 m iles) July 1 2, 1970 . A ir
Conditioned Swa en Hams Famil ie s Welcome.
SELL: 75 5 ·3 , spea ke r, manual, spare tubes: $4 0 0".
KWM·I, power su pply, speaker, manual, tubes ­
$300 .34 -24 76 t h St reet , Q ue e ns, New Yor k. 1137 2 .
Te le hone: 2 12 639 ·3195 .
SELL : SXIOO rc.... r : Adventu rer xmtr w /xta ls and
VFOi S WR Inc tcet o r: 24 hr d ig ital clock. SASE fo r
d e t ai ls. K2M FV , 2 Nu tle y Court , P la inv ie w , N ew
York. 11803.

WANTED : Ha mmarlund Model HX-50 with 160
mt r s. , in go od cond itio n. Pe t er 'rueetce. K I VG R,

14 2 Washi ngton St., Ne wburypo rt, Mass. 01950 .

IBU Y / S E L L : Pa y cash for KWM2 that m a lf u nc­
t io n s o r consider one that works. Coll in s 51 J3
Will tr ade for 2 KW line a r o r se ll. Galaxy V- Mk3
w / a c o r w /dc sell or trade. WO BN F, Box 105.
Kearne y , Nebraska. 68847.

HA MFEST E RS 36th ANN UAL HAMFEST a nd
fi c n ic . Su nda~, Au~ st 9, 19 70 , Santa Fe Pa r k ,

1 st and Wol f oad
E

illow s pr in6s, Illinois, sout h-
west o f Ch icago. xhi bi ts for M's, XYL's. Fa-
m ous S w a p pe rs R ow. Informat io n a nd tickets.
T om Ondriska, WA9 V ZW, 6609 Sou t h Ked vale,
Chicago, Ill in oi s. 60629 .

GALA X Y GT550 & AC400 Su pply For Sale.
Will consider your gear in trade. W4 UHO. R. Leis,
1300 Milton Street. C lea rw a t e r, Fla . 33516.

C L E G G 2 2'er : $145 .00 . Na tional NCL20 00. $ 395.
Bo t h extra clean. Ha rold G ree ne . 2 1 1 Circu it, Han·
over . Ma ss. 02339 . (617) 8 7 8·12 56.

TO BU V : x-ce tve r, 10 - 8 0 Mt rs. D ra ke, Swan,
Nationa l, G a la xl' TO S E L L : Johnson II an d V F O ,
1 0 -1 6 0 Mtrs, 8 5 . H icko c k-S ig G e n , $35 . Ro y a l
Off ice T ype w r iter, $ 3 5 . A ll in excellent condi tion.
WA9 F IW, 1 129 No rt h Knight Avenue, Pa rk R id ge,
Ill inois. 6006 8.

FREE NOV ICE A ND G ENE R AL COURS ES Avan-
a b le t o LA·a rea ~eoP'e . Send S.A .S.E. to Lo c k·
heed e m p loyees adio Cl u b (2 814 Empire Ave.,
Bur ban k, Ca l iforn ia 9 15 04 ) for Data S h eet &
Appl icati o n.

FOR S A LE : BC-9 39 , BC-6 1 4 E
RLS

- 3 , BC- 3 4 2 ,
1-107 H Q-129X, BC- 4 5 7 , A C-5 , A RT-1 3.
W3 FGE, 8 - E Southway, G re e nbe lt , Md . 207 70 .

SEL L : HA-6 , HA- 2 . Plu s Po w e r Supplies. m int
condi tion. No shi p ping. $ 200 each combinat ion.
R. J. snuu, 12349 -36 N . E.• Seattle, Wn. 9 8 I 25 .

SEL L: Complete 6 - Me te r S ta tion , H A 46 0, 5 EI.
Bea m . A lliance Rotor and Cont rol ' s p lu s ca b les,
Mike and He ad set . A ll e xce llen t . Wr ite WB4 BYJ,
3 10 No e l Road , O ra nge Pa r k , Flor ida . 32073 o r
Pho ne 264 -2609. FOB.

WANTED TO BU V : G a lalC Y V mark 2 or 3 T ra ns-
ce tver or o t her OOOd transceiver, a lso NC·1830 o r
Ha m m ar lu nd H ·1 40 or 140X Receiver, in go od
condition. R. Dorough, W5 D PN, 1 1 7 Peca n St.,
Terre ll , T e x a s. 75160.
F O R S A LE : Heath kit Mo bi le Re c. Mo d e l HR / 2 0 .
HP/2 0 p.S . $75 .00 Both. M. Kaplan , 2 3 038 La n-
a r k Stree t, Ca noga P k., Califo rn ia . 91304.
SELL : G er ma n , G ru nd ig 5 25 line close circuit
TV. Comple t e with v reueon and all cables and 12"
Mo n it o r. A s well as Synchgenerator, in all 40
t u be s. Power su p p ly electronic regulated. Mon·
itor needs some w ork. Ask ing $ 150 .0 0 o r swap
for mobile station. H . K. Schwi ll , 72 3 Pla inf ie ld
A venue , Be r kele y Hts., N. Y. (201XJ22-8867.

WOR LD RA DIO' s u sed gea r has trtat-qua ra ntee
t e r m s! 22 'er-$129 .95; 66'e r- $ 9 9 .9 5 ; 99 'e r
$6 9 .9 5i KWM 2A- $ 74 9 .9 5 i 350 late - $2 89.95;-'
400 & 4 20 VFO - $279 .95. Free " Blue Bo o k "
list fo r more. 3415 West Bro ad w a y , Council
Blu ff s, Iowa. 5150 1.

SELL: Two'er S 35 . SilC'er w ith P.T .T . Mobile
12 V DC only $40

t
Vocal ine Tra nsceiver on 43 2

$20 , 6 mtr DS B ransmitter, $30 . 8 me VFO
$ 2 0, La rry J a c k , 3 Ba rry Avenue, Ba y R id ge,
An napoli s, Mar yla nd . 2 1403.

SCOTT'S Q S L SER VICE : Cards fo rw ar de d any-
w here 3 cen ts. No U. S. t o U . S. F ree tnto r matton-
on mana%er serv ices. 1510 Lynnview, Houston.
T e lC a5. 77 55.

SE LL: Hallicrafter SXI22 General Coverage Re-
cetver. One year o ld . Pe rfe c t condition. $ 150.
Wr ight. 22 2 2 4 t h Dr ive , Ced a r Ra pids, lo w a. 5 2 4 0 3.

QSLS. SECON D T O NONE. Same d ay serv ic e.
Sam ples 25 cents. Ray , K7 HLR, e c x 33 1 , c te ar-
f ield , Uta h. 8 40 15.

See page 102 for New Reader Service
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SEL L : TR44 Rotato r, con t rol box and ca b le.
S40 .00. WB2 YRU, A I Po ve t, 3S38 Cent er v iew,
A venue, Wantagh, N ew York. 11 193 .

--- - - - --- - - --
SWAN sooe wi t h 111 x A .C. su p ply and Vox ,
SSOO.OO. E I CO 1 1 7 E lectro n ic Keyer. $ 4S.00.
Harnmeriund HQ 170c, S I SO.OO. A ll ex cellent con­
dition. Drake W -4 Wattmeter new, S4 3 .00 . F . co.
lelia, I OS·1 8 131 Street, Ri chm ond Hil l, L. L .
N ew York . Phone : (21 2) 6 41 ·2S S9 .

-- -- -_. - -~ ~ ----- -
SELL : SB ·301 /40I, TR·3 , DC·4 . R V·4 ; W ant ed :
R4 B , T 4 X B . R. N ever s, I S91 N orwich -N .O. "r ok e.
Uncasville, Conn. 0 6 38 2 .

- -- - - - -- -
GONSET GI SO N ew 2M A M S IS , m obi le com- .-.
mete SR16 0 DC o w r , mount w /an t $1 9 5 ; RAO /
NCIS6 S3S ; T4X u nu sed S300 . Art For d, 120
Church St. , N orthport . N . Y . 1 1 76 8 .
- --- ---- - -
SELL- TRADE : QST 6 S-6 9, CQ 68-69 , Bendix
BC 22 1· M Free. Meter. W an t HR - I O, HW- 16 ,
o r o ff ers. A. M. Fox , B ox 895 , Gr eeley, Colo­
rad o . 80 6 3 1.

WANT coil set s A, D, E, AC fo r HRO-SOT. Wi ll
buy o r sw ap pro d . d el. rnccu te fo r HR O - SO/ 6 0 .
Wri t e Joh n, WN4 NNW, 3 439 BlaCk b urn, C nem­
b lee, Georgia. 30 3 4 I.

EARLY VACATION ? T hen t ear up t ha t ticket t o
T ahi t i . There 'll b e m ore fun at t he A R R L Hud so n
D iv isio n Convention. October 17 - 18. H i l t on M o ·
t or Inn, Tarrytown, N ew York. EX hib i ts, Lec t u res,
Contest s, Gabfests, N ew York Sig htseeing, Fun.
Q SL Hudson A m at eu r Radio Counci l, c/o L arry
Stra sser, 3591 Bainbridge Avenue, Bronx, N . Y .
10967 . N o charge for a suntan.

R UBBER ADDRESS STAMPS S2 .00. Signature
$ 3 .50. F r ee ca ta log. Jack son's, Box 443F, Fran k ·
l i n Park, Illino i s. 6 0 1 31 .
------~=

Beckman 49 I 0 DVrll1. AC Co n ver t er , spare chass is.
E x cell ent Beck m an d em o n strat or , Trade f or T ek·
tron ic sco p e. Best o ff er. Severa l d ig ital f req uency
counter s, parts. sunc tek. I J I Allen Ave., Sp r in g·
field, Oregon. 91 417 .

20 A excit e r , pair 4 125's n omebrew linear
JT- 30 Mic. A sking S200 .00, Will ship. W B5AFY ,
4 10 8 Bismarck , Vernon, Texas. 7638 " .

GET YOUR FI RST! Memorize, stu dy : " 19 10
"rest s- A n sw ers" for FCC First and Second C lass
License. plu s "Self·Study Abili ty T est," Pro ven.
S ~.OO . Command , B ox 26 3 48 · H , San Fran ci sco,
California . 94 I 26 .

F OR S A L E: BC- 3 4 4 0 ,150 -150 0 KC. BC 342 ­
J, 1 .5 -1 8 m c. Bo th need work . E lmac PS2 V,
PSR6 Power SUPPl ies, AF--6 7 65 wa tt V FO
Rig, PM R6 A Rcv r , D X ·3 5 , Make o ffers. M a nu­
el Greco. A tlan tic Hig h land s, N. J. 011 16 .

RTT Y gear f or sale. List issued m onthly. 88 o r ~4
Mhy t orr c td s, unce sed , nve for S2 .50 post paid.
Elliott Buchanan an d Asso ciates, Inc., 1067 Man­
dan a Blvd., Oakland, Cal iforn ia. 9 46 1 O.

"R-E l can tra i n y ou f or the FirstClass Radio
Telephone License in on ly five (5 I weeks. Ap­
proved f or Vetera ns tr aining. Rf::I. h as. schoo ls
i n Saraso t a F lo r id a ; Glendale, California; Fred ­
er icksburg, 'Virginia; and Kansas City, .M isso u r i.
For free brochure write REI, 13 36 Main Stree t ,
Sarasota, F lorida. 33 5 11 o r ca ll (8 1 3 ) 9 5 5 -6 9 2 2 .. ..

NOV iCE CRYSTALS: 40 ·1 5M St.J3 , 8 0 M $ 1.8 3 .
Free f l yer . N a t Stinne t te Electroni cs, U ma t i lla ,
F lorid a. 3278 4 .

MINI A T U R E LICENSE - PL A T E ! Your ca ll em­
b o ssed i n ra ised letters o n 1 " x 2 1/2" stee l p late.
S 1.00 post paid . Ya le Packaging Com pany, Yale,
M ich igan. " 80 9 7.

WIRELESS SHOP: New and reconditioned equip­
ment. Write, call o r st o p for free estimate. 1305
Ten n essee, Valle jo, California. ( 10 7) 64 3 ·21 97.

NOVi CES : Need help f or general ticket' c om­
plete r ecorded euc to-vt sua t theory In s t ructi~n.
E asy, no e lect ronic ba Ckgr ound, necessa ry . wrt te
f or fr ee informatio n. Amateu r L icense, Box 6015.
N orfolk, Virginia . 23 508 .

16 0 METER MATCHVERTE R r eso n at es any 40
o r 80 m et er inverted vee/di po le o n 160 meters.
Hand les 250 W PE P. S29 .95 Po st -Pa te . T OP BAND
SYSTEMS, Dep t. 1 ,5 349 A b beyfie ld , Lo n g Bea ch ,
Ca l ifor nia. 90 815 .

WANTED TO BUY: "r r an sce.ver in good condi tion
pr iced right. Pr efer Galaxy, Swan, Drake or H eath .
R. D orough , W5 0 PN, 11 1 Pecan Street , T err ell ,
Texas. 75 16 0.

~-~- - ----- - -
FOR SALE : HT4 1 K ilowatt am p li fi er a ll bands
and 2 extra Rectif ier Tubes S I 50 .00 o r b est c r­
fer . Also want 80 meter Tran sce iver and have Q ST
and CQ and 73 magazines f or sal e. Call o r writ e
L. M . Co vey, K l JAR. 238 Jen n ess Street . Ly n n.
Mass. 0 1904 . Phone : 592·1651 o r 745·5 46 4 .

H A V E PR E CI SI ON T O O L S : Dia l Gages sho p o p­
t ic s ; give away prices o r swap transceiver . SASE
for list. W 2PYB, R. E. B lakel y , 12 Rurntor d St. ,
Depew, N ew Y ork . 1404 3.

H A M T V : In terested hams in N or t n east er n Pen n ­
sy lvania , con tact K 3 DT L, Art Pru t zman, 3 ) M a
ot e w o oc Aven ue, D allas, Pa. 18 6 12 .

~----- - - ----
UTC Radio Beam Filter ( CW Filt.) S4.15 . H V
Gu itar w /new strin gs. M icro scope-Need s w r k ;
WIt's. Wat u goP WN40 VR, Sta r R oute. N orth­
port, Alabama. 3S 416.

GONSE T 17 A M Ob ile/Base Tran smitter 80- 10 A C /
DC Good worki n g o r der. FIR ST $ 2 5 t ak es i t.
WA2DYP, 1 2 3 East 4 th A venue, Joh n st o w n, N ew
Y ork. 120 9 5.

-
FOR SA LE : Sound Meter, H . H . Sco tt , M ode l N o .
450 in c t. 8 0 S Con tac t M ic r op h o n e, $9 S. A . H . Bo tt
340 South 2 4 t h Street . Quincy, Illinois. 6230 1.

SEL L : C Q 's from 4 8 , QST's from 45 . twen t v -tt ve
cen t s, po stpa id . Can quote ear l ier year s. Er v nas­
mussen , W6 YPM, 164 L o w ell St r eet , Red w o od
C i t y , Ca l i fo r n ia. 9 4062.

SELL : QST com p le te from 19 3 4 p lu s most issu es
back to 19 30. SIOO . Cannot shi p . W6PN O, 2700
Neilson Way, San ta M onica , Ca l i fo r n ia. 90 40S .

- -
MOTOROLA PT P33 -00C- I I I OAR high spl i t
mint S30 0 . WA3AAD Steve Ga n sk y , 1423 H agy s­
ford Road, N arberth, Pen n sy lvan i a. 1907 2 .

SE L L : Hatucretters HT- 44, w ith power su p p ly ,
p erf ec t condi tion, $ 180 - You pay sh ip p ing-· .
WA6 K G P, 569 1 Ml. Acara Dr., San Dieg o , Cal­
ifornia. 92 1 1 I .

H E AT H HW-1 2A w /mike, m int $9 0 . Swa n 4 10
VFO S8 0 RTTY Model I S Pr inter, S7 5 . You
sh i p. Frank C on nelly. WA7GWL, Rt . 7 , Box 15 0 3 ,
Bremerton, W ashington. 983 10 .
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There 's a lot to know if you want to be a topnotch
DXer, or just work the rare ones consistenty. The
Amatetur Radio OX Handbook gives you what you
need to know, how to use it, and how to make the
most of your operat ing time. Start today to find out
what you 've been missing by order ing a copy or
picking one up at your local distributor.

WHAT'S

TO

KNOW

I
I

------ - - -- - - --- - - - - -- - - - -- - - - --------.
Cowan Publishing Co rp ., 14 Vonderventer Ave ., Port Wash ington , L.I., N.Y. 11 050

THE AMATEUR RADIO D X HANDBOOK, . 5 .00 e a c h , Postp aid

Na me Call .

Stre e L .... .. ... . .. . .

City Sto te .. .. .. .. .. .. .... . .. .. .. Zip .
New Yor k City a nd Stale res idenh odd applicoble sc les toa

Enclosed is $ _

10" copyliesl

I
I
I
I
I
I
I
I
I
I
I
I-------------------------------------1
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READ ER SE RVIC E

To ob ta in literature from advert isers sim­
ply check the name o f each advert iser list.
ed below whose product o r service IS o f
interest to yo u. We 11 pass yo ur name o n
and you 11 get literature from the ad ver­
tiser in short o rder.

June , 1970
--- Amrud Su pply
--- A r nold's Engravi ng
--- A rrow Elec tro n ics
--- Barry Elec tro n ics
--- CQ Bo o k Mar t
-- - C Q DX Award s Log Hook
--- C Q Il X Boo k
--- Carl l;o ld herg Mod els
-- - Dames. Ted Co m pany
- -- Dat uk
- - - E·Z Way Pro d uc ts , In c.
- - - Galux y Electronics
- -- Good hea rt. R. E. Co.• Inc.
-- - Gordon . Herber t W. Com pany
-- - Greenlee Tool Com pany. Division

o f Green lee Bros. & Com pan )'
- - - II & L Assoc ia tes
--- lIa l Devices
- - - Heath Com pany
- -- He nr y Radio Sto res
- -- Houle M fg . Co .
--- H v-Guin Ele ctron ics Corpora t io n
--- In ternat io nal Crysta l M fg. Co ., Inc.
-- - J & J Elec t ron ics
--- Ja n Crystals
--- Ki r k Elect ro n ics
- -- L & L Elec tronics
--- Liber t y Elcc trouics
--- Mann Com mu nica t io ns
--- Millen, James M fg . Co. . Inc.
-- - !\1osl\.·y Elec tronics. 1mt.

- - - New-Tro nics Corporat ion
--- Penn wood Numcc hron Co.
--- Phelps Do d g\.· Communica tions Co.
--- Struc tu ral G lass Lt d .
- - - Swan Ek,.. tro n ics
- -- Fen -Tee . 1111.-.
- - - Western Elec tron ics
--- World QS l Bureau
--- Worll! Rad io Labo ra to ri es

Ct•• Ut'utl" r S" n ir-e
I I Va n d" r\ .. nt cr A \"\ ·.
P n r t W a shi nllloli . N . Y. 110.'". 0

P l..ast- ~.. nd mo' in fo'r mat ion o n tht> prOfI·
U ( · t8 an d ,... r vic..l'I .... tuc h I have c hecl...d
a loov e .

N Rm.· Cflll .

S t rt"t't A .lol r.·":; .

S Z ·lI t)· t at .... .. .. ... .. .. •IV··············
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Advertiser's Index
Ama teur Electronic Supply 86
Amrad Supply R7

Arn old' s Engraving 9 1

Arro w Elcctronice 93

Barry Electronic 85

CO Boo k ~I a rt 9 1

CO Il X Awards Log Book 94

CO IlX Book 101

Carl Golllht,.·rg ~ I od cl s 20

Dames. Ted Company 84

Datak 9

[ ·Z Way Products. Inc. 9

Galaxy Elec tronics 15
Goodheart . R . F. Co.. Inc 85

Gordon. Herbert \\'. Company 103

Go rham 104

Greenlee Tool Company. Division of

Greenlee Bros. & Co. . 86

II & L Assol'ia tl'S 85

Hal Device, 9 2

Heat h Company Cov. II . I. 21

Henry Radio S to res 30.37

Houlc M fg. T'o 84

lI y-G ain Elee Iro ll ics Corpora t io n

............ ............ .. ... 6.7. 22.56
Inte rna tio nal Crys ta l ~Irg . Co.. l nc. 4

J & J l.lcct ronic-, 84

Jan Crystab RR
Kirk Electronics 9 2

L & L Elect ronic, 84

Liberty Electronics lB
\ Iann Communica tions 87

Millen. James \ l f~ . Co.. Inc 10

~l o , ley Elec tronics. Inc. . I I

Nvw-Tronics Corpcrat ton 14

Pennwood Nu mcchro n Co 92

Phelps Dodge Com munications Co 12

RCA Electro nic Componen ts Cov. IV
Struct ura l Glass Ltd 87
Swan Electro nics 2
'rcn-Tcc. fnc 13

We ste rn Electronics 84
World QS L Bureau 84

World Radio La borato ries Cov. II I

See page 102 for Ne w Read e r Se rvice
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I A 50 uamp YOM a t less than
ithe price of the meter alone!

()~ 1/1.95 /tMt ftaid t<J U.S. ad e4lt4d4·

" 010\ 1 essen tia l ham tool i" the co m mo n VOM.

~l'l'eSS3r)' 10 all routine main tena nce an d even II}

the crea t ive engineer . 010"1 VOM's suffe r wi th

lim ita t io n or high price. Here is the best uni t o f its

kind we have ever seen and at such a lo w price that

man y industr ies are orde ring by th e do zen. JU \I be­

ca use it is ine xpensive doe sn't make il "huddy for.

in Iact , thi\ '-1 500 is precisely built, has a mirror

..ca lc 10 help eliminate parrallev and uses precision

IIams requ ire the 5000 volt DC range and co mpet-

ition even at substantial increases in pri ce do not

give this range. Aud io buffs will find the 0-40 db

\('31e invaluable . Consider this meier sensi tivity

. o n the low currenI scale 50 micro amperes will

fu lly defl ec t the needle: just the thing wh en you

want II) balance di scriminators in F~I set s.

'-lidscale resistance range is 60 o hms so the wide

2 'J" scale permits accurate measurement all the

way up 10 I 2 meghoms. Dimensionally the illus­

rrauon i\ ahout full sca le 5 51W' '\. 3 51W' '\. I 3/....

thick inclusive o f rubber feel . Exq uisi te ly cra fted

with a su perb switch and o f idio t proo f design .

the ~1500 is furnished with bat teries and test

leads at only SII .OO o ver the counter or S I I.95

postpaid . Tell your boss about th is beaut y -

o rde r today.

HERBERT W GORDON C OM PANY
HELPING HAMS TO HELP THEMSELVES

PHONE 611 456 3546

Se e pag e 102 for New Reader Service June , 1970 • CO • 103



AHA!YOUTHOUGHTGOTHAM !
I

514.95

5 16.95

518 .95

4ELI 0 20
7EL I0 34·
4 EI.6 20
8EL 6 30·

12 EL 2 27·

ALL-BAND VERTICALS

"HOW TO ORDER : Send mo ney order (bank,
sto re, o r United States) in full. We ship im­

mediat ely by REA Express, cha rges co llec t.
DEALERS WRI TE:·

" A ll band vert ical!" asked o ne skeptic.
"T we nty mete rs is murder these days. Let's see
yo u m ake a contact o n twenty meter phone w ith
lo w power!" So K4KXR swi tched to Iwe ntr.
using a V80 antenna and 35 watts AM . Here IS

a small portion o f the stat ions he worked :
VE3FAZ. T I2FG S. W5KYJ. W IWOZ. W 2­
O D H . WA3DJT. WB2FCD. W 2YHH. V E 3·
F OB . WA 8CZE. K ISYB. K 2RDJ . KIMVV.
K8HGY. K3 UT l . W8QJ C . W A 2LV E. YS I­
MA M . WA8AT S. K 2PG S, W 2QJP. W4JWJ.
K 2PSK. WA8CGA. WB2KWY. W 2IWJ . V E 3·
KT. Mo ral : It's the antenna that counts !
FLASH! Switched 10 15 c.w. a nd worked K Z5 ­
IK N . KZ50WN . ac n.c, P Y5ASN . FG 7XT.
xsn , KP4AQL, SM5 BGK. G2AO B. YV5­
Cl.K. OZ4H. and ove r a thousand o ther stat ions !
V40 vert ical lo r 40.20. 15. 10 .

6 meters
V80 ve rtical lor 80. 75. 40, 20, 15 .

10. 6 meters.
V 160 vert ica l lor 160. 80. 75. 40. 20.

15. 10 . 6 meters

10 /1 5/ 211 CU RICAI. QUA D SPECIFICATlCNS

Anten na Designatio n: 10 /1 5 /20 Quad
Number o f Elements : Two. A full wave le ngth
driven element and reflector for each band.
Freq . Covered: 14-1 4.4 Me. 21 ·21.45 Me. 28-29.7
Me.
Shipping Weight : 28 lbs. Net Weight : 25 lbs.
Dimensions : About 16' square.
Power Ratin g; 5 KW.
Operation Mode ; All
SW R: 1.05; I at reson ance
G ain: 8. 1 db . over isotropic
f IB Ratio : A mi nimum o f 17 db. F IB
Boo m : 10' iong x I tA .. 0 .0.; 18 gauge stee l; double
plated ; gold color
Hearn Mount : Square alumi num alloy plate Incor­
porating four steel Ij-bolt assemblies . Will easily
support 100 lbs. Universa l polarization.

Rad iating Elements : Stee l wire. tempered and
plated..064" diameter.

X Frameworks: Each framework consists o f two
12' sect ions of I" 0 0 alum inum 'hi-stre ngth' ( Re­
vere) tubing. with te lescoping h " tubin g and short
section o f dowe l. Plated hose clamps tighte n down
on telesco ping sections.

Radi ator Terminals : Cinch-Jones two-termi nal
fi ttin gs

Fcedline (nol furnished ) ; 52 o hm coaxial cable

Now check these startling prices-note that the y
are much IO M'U than even the bamboo-type :

10-15·20 CUBICA L QUAD S37.00
1Q-15 CUB ICAL QUAD 32. 00
15·20 CU BICA L QUAD 34.00
TWENTY ~I ETER CUBICAL QUAD 27.00
FIFTEEN MET ER CU BICAL QUAD 26.00
T EN ~I ETER CU BICAL QUAD 25.00
I ii I! use si ngle coax feedl ine)

GOTHAM
1805 Purdy, Dept. CQ,

Miami Beach, Fla. 33139

made run- of-the-mill or dina r y antennas. No, novno. Our materials are the
best, and ou r design supe rior. WAlJFG won the New Engla nd Round-Up
championsh ip with our 3- e le ment15mete r beam by a margin of 5,982 points!

QUADS Wo rl.ed 42 countries in twoweeks with BEAMSThefirst morning I put up my 3 ele-
my Gorham Quad and o nly 75 walls . . . men' Gotham beam ( 20 It ) I worked

W3 C UBICAL QUA D AN- Y0 4CT ON5 l W SP9-
T EN NAS - these two element A DQ . · and 4 U i I T U
be~ms have a lu Jl wave length T H AT A N T E N N A
driven element and a reflector ; WORKS ' W N 4DYN C _ ---« __
the gain IS equal to that of a . om
three element beam and rbe di- pare the performance, val-
rcctivity appears to us 10 be ex- ue, and price o f the fo llow-
ceptionaf! ALL M ETAL (e xcept ing beams and you will see
the insulators ) - absolutely no t I that this o ffer is unprece-
bamb?O. Complete with boom. dented in radio history !
a luminu m . a lloy spre aders; Each beam is brand new ; fu ll size ( 36' of tubing
sturd y, uOlv~ rsal -t ype beam . for each 20 mete r element. for instance ) : ab-
mount ; uses Single 52 ohm coaxia l feed; no stubs I I I · I di boom and all hard.
o r matching devices needed ; full instruction for the so ute y comp ~te IO C u 109 a .
simple one-man assembly and installation are in. ~are ; uses a sl!'gle 52 o r. 72 o hm coaxia l feed;
eluded; this is a fool -proof beam that always works line: t~e SW R . IS I : I; e aslly .han?les 5 KW: 'Y8
with except ional results . The cubical quad is the and I alurnnium allo y tubing IS e m ployed for
ante nna used by the DX champs, and it will do a m a ximum stre ngth and low w ind loading; all
wonderful job for you! beams are adjustable to any frequenc y in the

band .

2EL20 S21
3EL20 27
4 EL 20 34·
2ELI 5 17
3EL 15 21
4 EL 15 27·
5EL I5 30·
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goes all the way to make it easy
lor you to own the great GA linel

~ TOP TRADES ON YOUR
~ r. r...! PRESENT GEAR!
ill ~ .. Wo rld Radio's tremendo us volume means you
~ get top-dollar on trade- ins !

FREE TWO-WEEK TRIAL! ON A GT-550!
Wri te for complete det ail s o n th is am azing offer. Only
Wo rld Radio makes it so easy fo r you to buy the rig ht r ig !

TECHNICAL ASSISTANCE TO HELP YOU
GET EXACTLY WHAT YOU NEED!
Over 500 years of collective ham experience at World Radio ! .. .
35 licensed operators available to provide inva luab le advice in
making the right buys!

~ SPECIAL " P A C K A G E" PRICES! Save a bundle o n&~W World 's " Package buys" -selected by the people who know ham
~ equipment best !

t!b Use yo ur BankAmericard o r\U F INANCING! Masler Charge when you buyl

•
~@" e- - -•

...

The Galaxy R·530 Rece iver
$795.00

The Superb GT-550 Transceiver
$550.00

The exciting FM·21 0 Transceiver
$229.50

3415 West Broadway· Council Bluffs. Iowa 51501· Phone (712) 32B-1 B51

0 -

• \Ire carry th e com plete Galaxy line. \I'rite
fo r f ree brochures, Just tell us your specific
cO/ll /ll unica t ion.. interest. CQ-LL54

WORL D RADIO " The House the
Hams Built"



Amateur Radio's
Newest, Biggest Book

on ReceivingTubes

If your set-up is like that of rnost ,
amateurs, then receiving tubes still
play the big role in your station
equipment.

Tha:t's why we keep on expand­
ing and updating the RCA Receiv­
ing Tube Manual- the "bible" -to
help you with your tube projects,

applications, and problems.
Now 672 pages, the new RC-27 includes comprehen­

sive technical data and curves for all active 'RCA receiving
tubes up-to-date circu its section ... handy applications
guide data on voltage-reference and VR tubes. Plus a
complete tube replacement chart.

Get a copy from your RCA Distributor. It's as useful as
your log and handbook.

RCA IElectronic Corrponents IHarrison, N. J. 07029

nen
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